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Foreword

This book should interest a wide variety of intelligent readers who
wish to know more about one of the most important tools of modern

investigation, namely, the sample.

Whether one is a social scientist adding to our knowledge of what

makes society and its citizens function, or a practitioner applying

this knowledge in market research or merchandising, or just a citizen

alert to the world around him, the problems dealt with with such

competence in this volume can be of abiding concern.

We have long needed a practical, wise exploration such as this one,

which uses a rich number of fresh concrete examples from actual re-

search experience to illuminate important problems. Some of these

problems have hitherto been discussed, if at all, in treatises inaccessible

to the non-mathematician.

The studies that led to this book originated in a concurrence of

interest, shortly after World War II, expressed by the National Re-

search Council, for the natural sciences, and the Social Science Re-

search Council, for the social sciences. A joint committee was ap-

pointed, called the Committee on the Measurement of Opinion, Atti-

tudes, and Consumer Wants. It included mathematicians, statisti-

cians, social scientists, engineers, and leading practitioners of opinion

research. The Committee sponsored studies of interviewing and

respondent panels, as well as this study of sampling, and it reviewed

other problems related to their projects. (Its membership and that

of its advisory subcommittee on the sampling study are given on

page v.) The Committee can assume neither credit nor responsibility

for the conclusions of the authors, since they were left free to prepare

and publish their results as they saw fit. The Committee, having

finished its work, disbanded. It did so with a hope that it had set in

motion lines of research that will be developed by a succession of

research workers and organizations, inspired by the pioneering work
that has been done in this field and by the growing importance of

dependable reports and analyses of the thoughts and wishes of people

concerning the complex issues of these momentous times.

Our democratic society and free competitive economy are expres-

sions of the beliefs and wants of the American people. Indeed, our
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whole way of life is supported and maintained by certain fundamental

attitudes in which there is general agreement. These attitudes are

freely fulfilled in the daily activity of the people acting individually

and in association with one another in a great variety of groups.

Equally vital to the maintenance of our way of life is tolerance of

divergent opinions, open discussion of issues, open-mindedness to in-

novation, withholding of judgment in disputes pending the outcome

of fair trial and establishment of adequate proof, and responsiveness

of public officials and other leaders to prevailing views of the majority,

moderated by due consideration of minority interests. This way of

life, so maintained, we deem vastly superior to any other we know
or can imagine; it commands our love, our loyalty, and our labors.

There are many ways in which the attitudes of people are expressed.

One is by public statements voiced by leading citizens in the press,

in the halls of legislatures and councils, and at public meetings. These

representatives succeed to the extent that they in turn have had ex-

pressed to them the thoughts and feelings of the people for whom they

speak. Another way is by voting, especially when contending candi-

dates espouse opposite sides of some clearly defined issues, or when
questions are put to the voters in a referendum. A third way is by

interview, the forte of the local political district leader canvassing his

district, the newspaper reporter or commentator preparing his story,

the elected official returning to his constituents to learn what they think

and want, and other men in their special roles in business, labor unions,

and even the arts who seek renewed understanding of the people they

serve.

' In the space of a generation we have developed new means of learn-

ing about opinions, attitudes, and consumer wants. The methods of

interviewing and of measuring and analyzing attitudes have been

greatly improved, and research centers have been established to pro-

vide efficient organizations capable of surveying attitudes on a wide

variety of issues across the nation and abroad. The reports of their

work as it accumulates give very impressive evidence of the important

contribution these new developments are making to our national life.

Not all reports are equally dependable. If the studies have been

produced by careless or biased interviewing, by inaccurate analysis,

or by slanted writing, they may be worse than useless. Also if what

they present as the attitudes of all the people or of a clearly defined

group are actually the views of one faction or even a collection of inter-

views in which one faction has had more than its share of representa-

tion, the "finding" may be misleading and harmful. This possibility

has called forth an examination of the sampling.
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Various methods of sampling have been invented to insure the selec-

tion of a truly representative cross section of the population to be

surveyed. These methods in turn have been questioned and examined

to determine their reliability. The seriousness of the sampling prob-

lem has increased with the growing importance of surveys and the

improvement of the other methods which are incorporated in them.

The present book is a report of an examination of sampling methods,

undertaken as a result of uncertainty about the sampling that has been

and is being done in surveys of opinion. It goes far in explaining

sampling practices and marshaling the evidence available on the ac-

curacy of procedures that have been commonly used. It also probes

the difficulties of appraising sampling methods and shows how they

are intertwined with other parts of survey taking. And in accomplish-

ing these ends it happily manages to combine clarity of presentation

with sound and scholarly judgment.

Samuel A. Stouffer
Harvard University

April 1958





Preface

This book is written for those who are concerned with methods of

studying the opinions, attitudes, needs, and wants of various parts of

the population. Over the past thirty years many surveys of opinion

and studies of consumer demand have been made. Such surveys are

being taken at the present time in great numbers. Important decisions

in business and in government frequently hinge on their results. Im-

portant theoretical advances in psychology and the social sciences have

been based upon data provided by sample surveys. Frequently the

same survey serves both operational and scientific purposes.

In using data provided by sample surveys, or in appraising con-

clusions that other people have drawn from such data, we must know

the accuracy or trustworthiness of the data. The accuracy of the

final results of a sample survey is conditioned by all aspects of the

survey process: the definition of the population to be surveyed, the

design and execution of a sampling procedure, the plan for obtaining

information from individuals who have been drawn into the sample,

and the techniques and line of reasoning to be used in processing and

analyzing the data. Consequently in the past thirty years there has

been increasing concern about the theory and operation of the various

components of a survey.

During this period there has been a magnificent development of

mathematical theory to explain the operations of certain types of

sampling procedures and to aid in designing more efficient sampling

methods and estimation techniques. These developments in mathe-

matical statistics have been set forth very ably in a series of books

which we have not attempted to parallel or even summarize. Instead

we shall refer the reader to them at several appropriate places in this

volume. There are also available a large number of books which treat

the problems involved in obtaining information from individuals who

have been drawn into a sample and the problems involved in analyz-

ing such data. These problems are discussed in terms of such topics

as: research design; wording of questions; construction of scales; selec-

tion, training, and supervision of interviewers; techniques of interview-

ing; analysis of data; and the like. Again we have not attempted to



XIV PREFACE

parallel or summarize this material, but have drawn attention to it in

appropriate places.

Unfortunately these studies of sampling methods and of the other

aspects of survey design are incomplete in a number of ways. In

particular, there is relatively little information about the interrela-

tionships between the sampling procedure and the other portions of the

entire survey undertaking. In this book we have attempted to supply

part of what is lacking by emphasizing these interrelationships between

sampling and the other components of survey design. We have also

attempted to take a more general approach to sampling than is cus-

tomary in the standard treatises by including discussions of the prob-

lems of sampling that are raised when the methods do not conform

to the mathematical concepts underlying the standard theory or when
an investigator starts with a sample of data provided by natural

processes not under his direct control.

This volume is the result of studies that were started some years ago

under the auspices of the former joint Committee on the Measurement

of Opinion, Attitudes, and Consumer Wants appointed by the National

Research Council and the Social Science Research Council. The
authors had excellent cooperation from, and are deeply indebted to,

the members of the Committee on Measurement of Opinion, Attitudes,

and Consumer Wants and the members of the Advisory Subcom-

mittee.

The book consists of three parts. The first part is introductory.

Its purpose is to explain the great variety of sampling methods that

may be encountered by anyone who attempts to read or use the results

of opinion studies, and to describe the more or less essential aspects

of any sampling operation and the survey within which it is embedded.

The aim here is to analyze survey operations into what appear to be

their principal parts and to consider some of the interrelations among

these parts. All this is done without recourse to mathematics, in the

hope that it will permit a larger group of readers to understand the

analysis and to gain a definite understanding of the way in which

various kinds of sampling operations actually take place in surveys

of opinion and related subjects.

The second part is devoted to an examination of empirical studies

that were undertaken by the authors and the results that they as-

sembled from studies undertaken by other people. In these studies

it became evident that few, if any, simple generalizations could be

made about sampling procedures and their results. It also became

evident that there are no generally adequate procedures for determin-

ing the accuracy of data that result from sampling surveys. The types
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of research necessary for developing adequate evaluation procedures

and the importance of applying these procedures in the future are dis-

cussed in both the first and second part.

The third part will represent for most readers the beginning of a

synthesis of what has gone before. It is an attempt to describe and

discuss in general terms the problems that arise in actually designing

a sample survey and putting it into operation. Even a person who
does not have direct responsibility for designing or operating a survey

will find it important to understand the problems faced by those who
do. This will help him reach a sounder judgment of the dependability

of the results obtained from such surveys.

The authors are quite aware of the fact that this book is not a final

answer to any of the major questions. It represents a progress report

and a description of the present state of many of the problems which

have been considered, or which should be considered, by people with

serious interests in the results of sampling surveys of opinions, atti-

tudes, needs, and wants.

Statisticians will find much in this book that is not discussed in

statistical treatises. They may be impatient with the verbal discussion

of problems that can be expressed more succinctly and precisely by use

of mathematics. They should not, however, overlook the fact that

there are in this field important elements of the sampling problem which

have not yet been treated adequately by mathematical theory and

which seem to offer very serious difficulties to anyone seeking at this

time to treat them mathematically. The authors wish to make it clear

that they regard the development of mathematical theory for all aspects

of survey operations as an extremely important goal for mathematical

statisticians and survey statisticians alike. At the same time they feel

that preoccupation with mathematical models now feasible will detract

attention from many important problems not yet incorporated ef-

fectively in these models.

The authors wish to acknowledge their indebtedness for the advice

and materials they have received from a large number of individuals

and organizations. In addition to the contributions definitely recog-

nized in the text, there are many others which contributed to the

development of the general conclusions and analysis. It is our hope

that this book will encourage many organizations and individuals to

conduct research projects on the problems of sampling discussed here

and also on related problems. It is our further hope that, when they

have done so, they will publish their results fully and frankly.

This work was conducted under a generous grant from the Rockefel-

ler Foundation to the Social Science Research Council. None of the
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conclusions or statements made in this book is to be attributed to any

organization or any person other than the authors. The authors are

responsible for any errors that may occur in the text.

Frederick F. Stephan

Philip J. McCarthy
March 17, 1958
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CHAPTER 1

The Value of Information

Obtained from Samples

1.1 THE FUNDAMENTAL QUESTION

From time to time some event precipitates a widespread public

discussion of the value and fallability of information obtained from

samples. Some of the recent debates have centered on pre-election

surveys of voting intentions (1, 2), Dr. Kinsey's studies of sexual

behavior (3, 4) , the failure of midseason crop forecasts to predict the

fall harvest (5, 6), and discrepancies among estimates of unemploy-

ment and other economic conditions (7). In the future there will

be similar discussions about other deviations of sample information

from what is expected or known through more thoroughly trusted

sources.

More frequently, and in a less spectacular manner, questions arise

about the scientific conclusions that may be drawn and the practical

actions that may be taken on the basis of information obtained from

samples. Before valid conclusions can be drawn and sound decisions

made, such information must be appraised for its adequacy, quality,

and accuracy. Frequently, a group turns aside in its deliberations

to examine the dependability of a set of data bearing on its problem.

This happens in court proceedings, in commission hearings (8), in

scientific meetings (9), and in business conferences. It also occurs

repeatedly in an individual's study of a problem.

Anticipating this scrutiny by the users, the people who collect in-

formation must wrestle with the difficulties of obtaining dependable

data, including the choice of various techniques to improve their

chances of getting good samples. In this choice, they are concerned

with problems closely related to those faced by scientists who try to

select typical specimens and material for observation, comparison,

dissection, and experiment. Their efforts are also quite similar to

those of business executives, government officials, engineers, and others

3
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who seek to apply the results of past experience to new problems.

Considered planning of sampling operations and careful scrutiny of

the information they produce are only a particular form of prudent

action.

This prevalent concern about information obtained from sampling

is, then, the fundamental question to which our book is devoted:

How can we improve our knowledge of sampling so that we under-

stand it better, use it more effectively, appraise its results more accu-

rately, and apply these results to greater advantage in scientific work

and in practical affairs?

Our study of this question will be centered in the use of sampling

to obtain information about a broad class of human variables for

which there seems to be no suitable common name. These variables

include what is referred to by psychologists and social scientists as:

beliefs, opinions, expectations, interests, intentions, tendencies, atti-

tudes, predispositions, desires, wants, needs, satisfactions, values, utili-

ties, prejudices, stereotypes, responses, reactions, choices, decisions,

and other similar terms.

Many of these words are used outside the field of social science

with some variation of meaning, but their general import may be

expressed simply. We are concerned with observations and measure-

ments of what people think, how they feel, what they want, and what

they are ready and likely to do with respect to some particular prob-

lem, object, or situation. The object may be a political candidate,

a public issue, a commercial product, or some combination of people

and things considered together (for instance, automobile traffic).

The problem may center in the objects or in the individuals whose

thoughts, feelings, and wants are directed toward the objects.

Attitudes and wants cannot be observed directly. They must be

inferred from what people do and say. For example, people may say

they expect prices to decline during the next six months, or that they

want the government to reduce taxes, or that they would like to buy
a color television set. They may change their buying behavior, cast

their votes preponderately for one candidate, and place orders for

television sets. Underlying such statements and actions are the psy-

chological variables that guide and motivate behavior. These vari-

ables introduce a degree of consistency in behavior that makes it

possible to understand the responses of people, to depend on them,

and to satisfy them.

The scientific study of human variables has made notable progress

but is still in the pioneering stage. Experimentation with human
subjects is necessarily restricted by the danger of harming them.
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Their cooperation is essential. Even with full cooperation, it is not

yet feasible to observe and measure most human variables. Few
such variables are well defined. Even these few are more difficult

to measure than stature, weight, temperature, pulse, breathing rate,

hearing acuity, eyesight, and the like, but some of them may be no

more difficult than certain laboratory tests now being used success-

fully for medical purposes.

When measurements must be obtained from every member of a

large group or population, the size and difficulty of the job become

overwhelming. It is natural, therefore, to consider taking surveys

by sampling methods. This reduces the burden of work and still per-

mits the results to have a satisfactory degree of accuracy.

1.2 LINKAGE OF PRACTICAL AND
SCIENTIFIC INTERESTS

Information obtained from samples of people is valuable for prac-

tical purposes if it contributes to the effectiveness of the decisions

and actions used in attaining practical objectives. Every human
being takes some actions in his personal affairs, in his work, or in

other activities for which he needs to know a few people quite well,

many others less well, and large classes or groups of people in general

terms. Such knowledge can be obtained only to a limited extent by

personal contact and direct observation. Hence we have to use many
indirect means, among which is the sampling of individuals who are

expected to be typical of the larger groups to which they belong.

Sampling is not only valuable but inescapable for scientific research

on human behavior. Scientific generalizations can seldom, if ever,

be based on a study of all the behavior or all the persons to which

they apply. Moreover, any practical problem can become the object

of scientific study. Hence the practical and scientific applications

of sampling are thoroughly interrelated, and it is advantageous to de-

velop them together.

There are many examples in which sampling has been employed

to aid the solution of linked practical and scientific problems. We
may expect even more in the future. For example, public attitudes

toward monopoly and "big business" have been powerful political

forces in the past. They are also of scientific interest to economists.

A recent sample survey provides measurements and descriptions of

the attitudes of Americans toward big business (10). Other sample

surveys have attempted to measure the spread of ownership of cor-

porations among millions of stockholders (11, 12).
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Annual surveys of the expenditures and savings of American fami-

lies are conducted for the Federal Reserve Board to provide informa-

tion that is useful in connection with banking operations and policies

(13). Similar studies conducted by the Bureau of Labor Statistics

(14, 15) form one basis for the determination of changes in the

prices of those consumer goods usually purchased by workers in busi-

ness and industrial enterprises. In some instances wages are adjusted

periodically to the changes in the index.

Likewise, government loans and price-support policies for agricul-

tural products depend on data collected by sampling, as do the fore-

casts of crops and livestock production (16, 17, 18). Economists are

interested in data of the foregoing types for research purposes as well

as for immediate practical use.

Similar ties between practical and scientific interests in information

appear in studies of voting (1, 19, 20, 21, 22, 23), marriage and

family life (24), reading and the use of libraries (25, 26), the use of

telephones, radio, and television (27, 28), morale and performance of

soldiers (29), behavior of people in disasters (30, 31), rumor and

propaganda (32), personal influence (33), and many other subjects.

1.3 PRACTICAL IMPORTANCE OF OPINIONS,
ATTITUDES, AND WANTS

Democratic government is based on the principle that the opinion

and desires of all citizens should determine important decisions. This

principle is followed whenever major questions are submitted to dis-

cussion and vote. Not only are candidates for office elected by the

people they are to represent, but many questions are submitted di-

rectly to the electorate, such as changes in the form of local govern-

ment, issuance of bonds for major public purposes, and extraordinary

proposals for legislation. The practice of settling questions by vote

is also carried into the relations of employees and their employers.

Thus balloting may determine the union that will represent employees

in collective bargaining or may decide that no union will represent

them. A strike is seldom called without a vote of union members.

Farmers vote to determine whether there will be government control

of prices and production for wheat, cotton, and other crops. The de-

cisions of many groups of people are made by voting: the directors

of corporations, governing bodies of private associations, juries in

court proceedings, and property owners affected by proposed develop-

ments. In each instance voting is a means of taking account of the

interests, opinions, and wishes of each member of the group.
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It is not feasible to submit every question to a vote or to seek pub-

lic approval for every act of responsible officials. As an alternative

to voting, the attitudes and desires of interested people may still be

taken into account through petitions, public hearings, discussion in

the press, individual conferences, and other similar means. In some

court and commission proceedings the opinions, understandings, be-

liefs, desires, and wants of people in various groups may be sought

out by means of surveys and tests. Examples of this recognition of

the importance of personal factors in what are frequently complicated

and difficult problems of policy or justice appear in litigation about

trademarks (34) ; actions brought by the Federal Trade Commission

(35), the Food and Drug Administration (36, 37), and the Attorney

General of the State of New York (38) ; the allocation of radio chan-

nels for broadcasting by the Federal Communications Commission

(39) ; and a motion to move a criminal trial to another county on the

grounds that a fair trial was not possible where public feeling was

strong against the accused (40). Though the status of surveys of

opinion as legal evidence is still far from settled, these instances re-

veal the extent to which courts and regulatory bodies need dependable

information on the opinions and attitudes of representative consumers,

typical citizens, and specific populations (41).

The Second World War produced several notable examples of the

importance of information about the thoughts and feelings of various

groups of people. The Norwegian "government in exile" in England

is reported to have taken no important actions without first consult-

ing the "underground" in Norway. Even more difficult obstacles stood

in the way of determining the attitudes and morale of soldiers and

the populations of enemy countries, particularly in the case of Japan.

However, considerable success was achieved in doing just this. A
remarkable series of studies of American soldiers was made by the

Research Branch, Information and Education Division of the Army.
The results have been analyzed thoroughly and reported in detail in

another example of the linking of the interests of social science and

practical administration in substantially the same problems and data

(29) . Though apparently no question was ever put to a formal vote,

the soldiers' views about such crucial problems as the order in which

they were to be discharged were sought out and used in the selection

of the plan adopted by the Army.

A great many examples of lesser importance can be found in the

work of market research agencies whose studies of consumers' wants

and preferences among products guide the business decisions of firms.

By their choices of what they will buy, consumers do effectively cast
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their votes for what can be produced and sold. This in turn influences

the growth and even the survival of various sections of the economy.

The evidence provided by these and other examples is clear. With

the possible exception of totalitarian and monolithic states, the per-

sonal factors of opinion, morale, attitudes, and wants have a profound

influence on the life of a nation. Without a large measure of accept-

ance and cooperation, no actions that touch large numbers of people

can be completely successful. Further, the wants and interests of

people press for satisfaction. When these wants go unmet, they create

serious problems and tend to bring on changes. In view of their great

practical importance and scientific interest, it is remarkable that so

little thoroughly scientific effort has been directed toward improving

our meager understanding of these personal opinions and interests

(42, 43).

1.4 IS IT NECESSARY TO MEASURE
HUMAN VARIABLES?

Granting then that it is important to know about opinions, atti-

tudes, and consumer wants and to take them into account in making

decisions and acting upon them, is it not sufficient to have a verbal

description of them in general terms? Is it necessary that they be

measured? Must they be measured accurately? Moreover, is it

really possible to measure these personal factors?

A full answer to these fundamental questions is a proper task for

some other book. Certainly many needs for this information can be

satisfied adequately by descriptions of a verbal nature. Even when
numerical measurements are made, the meaning of the measured vari-

ables must be described in words. But this is not always enough.

The widespread use of voting is an indication of the necessity of

measuring the direction and strength of opinion. In small groups the

chairman or leader often sums up a discussion and states the "sense

of the meeting," subject, of course, to correction when others do not

agree. In large groups, however, and especially those in which it is

not possible for many to speak, some other method of arriving at the

aggregate reaction to a question is necessary. Voting provides an

explicit measurement based on counting the number of persons who
support each side in a contest. It also induces those who have not

decided previously to take sides or abstain from the voting. To do

this many individuals compare the strength of their motivations in

each direction and take the action supported by the stronger motiva-

tion. This implicit process of measurement is necessary if the in-
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dividual is to make a choice among the alternatives open to him. If

he cannot compare and measure, he cannot choose.

Measurement of attitudes by voting does not make any distinction

between different degrees of favorable and unfavorable opinion.

There are, of course, some exceptions such as the voting of juries on

the degree of guilt of a person found guilty of murder. Practical

expediency leads to a simple counting of votes, quite as much as

does the political philosophy of equality.

The importance of considering the opinions back of the votes as

variables, that is, as differing in degree over a range of possible posi-

tions, has been recognized for a long time. One of the early formal

statements of this point was made by Rice (44) in 1928 for research

in political science. At about the same time Thurstone applied the

methods of psychophysics to the measurement of attitudes. He pre-

sented individuals with a set of statements, each appropriate to a

possible position on a scale of variation in favorableness, so that a

person could choose the statement or statements best approximating

his own position. By analyzing the internal variation of responses to

the statements, he was able to find a measure of the relative distance

between any two statements on the scale (45).

Further advances have been made by many individuals in testing

the extent to which a set of statements or responses to questions be-

have as if they belonged to a single scale and for measuring more than

one dimension of variation in attitude. Methods of analyzing a set

of attitudes into "common factors" and "latent variables," which in

some sense can represent opinions more simply than the original data,

have been developed by Thurstone (46), Guttman and Lazarsfeld

(47), Coombs (48), and others (49, 50, 51). These methods of meas-

urement and analysis arose in response to theoretical and practical

needs, and they are finding new application as they become more

familiar to research workers.

In measuring attitudes, we must determine not only finer gradations

of the strength of opinions and differences in position on an issue but

also changes over time and from group to group. In experiments and

tests of the effect of various factors on attitudes, it is necessary to

measure them both before and after the factors in question have been

introduced. Thus in tests of the effect of information on attitudes in

the Army (52) , in an educational program about the United Nations

(53), and in a semi-public test of the atomic bomb (54), the effect

was measured as the difference between determinations of attitude

made before and after for the same sample of people or for com-

parable samples. Similarly the trend of opinion over a period of time
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has been measured by determining the attitudes of a population at

successive intervals during the period. Some examples center in a

political campaign (20, 22), public reactions to telephone service (55),

consumer attitudes (56), and opinion trends in wartime (57).

The measurement of opinion and other related personal variables

is still a crude and primitive affair. So too is the measurement of

wants and what economists call "utility." There is no reason why
this kind of measurement should not be improved rapidly by research

and experimentation. Some notable attempts have been made in this

direction both by direct experiment (58) and by the clarification of

the theoretical problems involved (59).

Since this book is not devoted to the problem of measurement of

individuals, but nonetheless must incorporate such measurement in

the larger survey systems in which sampling is employed, we shall

assume that acceptable though imperfect methods of measurement

are available for use and that their accuracy and other properties are

known to a fair degree of approximation. We further assume that the

errors of measurement cannot be ignored in the analysis of the data.

1.5 WHAT IS ACCURACY WORTH?

Whenever information about attitudes is obtained and put to use,

it is expected to produce some valuable result. The expected result

may be the improvement of human relations in a factory or office;

it may be the solution of problems arising in the work of a school,

a church, or community organization; it may be the clarification of

poorly understood phenomena in a branch of science; or it may be

the acceptance or rejection of hypotheses about human behavior.

Often it is merely a contribution to the knowledge and understanding

of the thinking of a large population on important issues of the day.

Whatever its purpose, we can see that the value of obtaining the in-

formation depends on how well it serves its purpose. If it corrects

and makes precise the information that people had beforehand, its

value may be great. If it is false and misleading', actually reducing

the accuracy of what is known, it may be worse than useless. Usu-

ally we may expect that the value of the results will depend on the

relative accuracy of the new and prior information, as shown in

Table 1.1.

This crude outline can be elaborated but, even as it stands, we see

that the value of information depends not only on its accuracy but

also on the accuracy of the information which was already available

and with which it is likely to be combined. Moreover, it depends on
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TABLE 1.1

Value of New Information in Relation to Its Relative Accuracy

General Situation

Previous information accurate

New information accurate

Previous information accurate

New information inaccurate

Previous information inaccurate

New information inaccurate

Previous information inaccurate

New information accurate

Previous information inaccurate

New information extremely in-

accurate

Value of New Information

Only as a check or confirmation

No gain and possible great loss

No gain and possible loss

Possibility of gain, depending on

knowledge of the extent to

which the new information can

be trusted

Possible loss which may be small

if the new information does not

seem plausible and hence is not

used

the degree of confidence placed in it. These relationships can, to

some extent, be formulated in mathematical terms and used in a

quantitative analysis of the performance of sampling systems (cf.

60, 61).

Perhaps no more dramatic instance of the importance of accuracy

in the measurement of opinion can be cited than the pre-election polls

in 1948 (1). The division of the vote in that election was such that

a relatively small change could mean either the election of Mr. Dewey,

who was defeated, or a great landslide of electoral votes for Mr. Tru-

man, who was elected. Many people who were confident in their

anticipation that Mr. Dewey would be elected took actions that had

to be retracted hastily after the election. An analysis of the polls

was made after the election by a committee of the Social Science Re-

search Council. It was found that the polling methods used as a

basis for pre-election reports of the apparent division of voters' pref-

erences for presidential candidates were not accurate enough to pro-

vide a clear and dependable indication of how the election was likely

to go. Moreover, the reports were presented to and understood by

people who read them to be more accurate than they actually were.

In other instances, the requirements for accuracy of attitude surveys

may not be so stringent. The results may be subjected less frequently

to a definite test such as an election. In each survey, however, the
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actual gains and losses that occur, whether they are known or not,

are dependent in part on the accuracy of the information and in part

on the extent to which the users of the information know its accuracy.

1.6 THE USEFULNESS OF SAMPLING

Any attempt to measure attitudes over a large population presents

a dilemma. Since accuracy is important, there is pressure to measure

the attitudes of each member of the population and to do so very

carefully. Since the money and other available resources are usually

limited, there is pressure to restrict the measurement to a few mem-
bers of the population and to do the measurement of each individual

as cheaply as possible. These two tendencies are incompatible.

Hence some compromise is necessary, and sampling provides one part

of the solution of the problem.

The usefulness of sampling lies not in the reduction of the amount

of work that must be done—if it did, then each further reduction, even

down to zero, would make it still more useful. Instead, it lies in the

working out of the best feasible compromise between the need for

accuracy and the need for economy.

During the 1920's, the Literary Digest conducted a number of polls

by mail on various public issues. One of the issues, for example, was

the prohibition of the production and sale of alcoholic beverages. No
national popular vote was ever taken on this issue, and consequently

the polls of the Literary Digest on this controversial question provided

information of great public interest. The Literary Digest conducted

its polls by mailing ballots to millions of people. In the 1936 election

ballots were mailed to some ten million, and about two million, or

one-fifth, were returned. We do not know the accuracy of the poll

on prohibition. Even the Digest's election polls do not help answer

this question, for the 1932 poll was in error by less than two percent-

age points whereas the 1936 poll was in error by nineteen percentage

points. Whatever the accuracy of the Digest's polls, it could have

been improved greatly. A change in method of sampling would have

cut the number of ballots sharply and would have improved both their

effectiveness in determining the attitude of each individual who filled

out one of the ballots and the representativeness of the sample of

ballots returned. Instead of ten million ballots, some 100,000 might

well have been sufficient even to provide separate tabulations by

states.

The usefulness of sampling in improving the accuracy and in re-

ducing the cost of large data-collecting operations was demonstrated
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in a number of large-scale surveys during the 1930's (62). Its ap-

plication has been extended to many subject matter fields during the

past decade or more (63, 64). Although these past and current uses

of sampling are quite impressive, it is clear that they reveal only a

few of the possible uses of sampling that will be found and cultivated

in the next decade or more.

1.7 NEEDED RESEARCH ON SAMPLING

Sampling is frequently used in studies of human behavior and in

the measurement of attitudes as only a part of a much larger opera-

tion of obtaining and applying information. These applications of

sampling may be experiments with a few subjects, national surveys,

intensive studies of groups of people over a long period of time, and

other research enterprises. Whatever their nature, such complex

undertakings pose questions about the appropriateness of the sam-

pling, its effects on the other parts of the whole process, and the effect

of the other parts on it, as well as specific problems about the internal

working of the sampling operations themselves. These questions can

seldom be answered by direct tests or observations of the sampling

but often they can be answered to a degree by indirect tests, by

analysis of the sampling as it occurs, by application of general statis-

tical theory, by use of the results of other kinds of statistical research,

and by special arrangements within the entire system of data pro-

duction.

Research on the problems of sampling is needed not only for the

improvement of particular surveys but also for building up an in-

creasingly effective body of theory and know-how for use in the future.

Although the two purposes are not distinct, the second and more gen-

eral purpose is often neglected. The influences of the financing of

studies and the incentives of research personnel are much stronger in

the first direction than in the second. This is not the best balancing

of objectives from a broader and longer-range point of view. Many
studies now being made are less effective than they might well have

been if past studies had placed more emphasis on the more funda-

mental research problems of sampling. By leading to improved meth-

ods, such research increases the accuracy of measurements and of the

analytical results that are derived from them. In this way it adds

to the value of attitude measurement for practical and scientific

purposes.
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1.8 SOME PERSISTENT PROBLEMS OF SAMPLING

A number of similar problems arise repeatedly in the use of sam-

pling. They may be summarized, perhaps too simply, in the follow-

ing terms.

1. There is a pervasive problem of discovering how we can best

gauge the dependability and the accuracy of information collected by

various methods of sampling. Sometimes we can learn by our own
experience with similar operations, providing they are tested by later

experience which reveals their accuracy. Most of the time we must

draw on more remote experience and on general knowledge to infer

their degree of accuracy. There does not seem to be any particular

device or principle for assessing a method of sampling or the results

produced by it, but the general scientific approach that combines

painstaking observation and theoretical analysis, each checking and

stimulating the other, would appear to be the most effective way to

make the appraisal.

2. There is a generic problem of selecting the best number of people

to form a sample and the best distribution of these people throughout

the population being studied. The best number depends so closely on

the distribution throughout the population that there is only one prob-

lem here, not two.

3. Since many bodies of data come to the user from sources that

obtain information as a by-product of natural processes of selection,

there is a perplexing problem of understanding how the selection

occurs and how it affects the data. This problem arises in the use

of letters, diaries, complaints, petitions, and conversation (mass ob-

servation) as a source of data on attitudes and other personal

variables.

4. There is a sharp difference of opinion on the degree to which

the operation of a survey should be left to the judgment of inter-

viewers and other rank and file observers in contrast to strict control

of all steps by specific instructions and by central direction. This re-

liance on the judgment of interviewers involves more than expediency

and compromise with practical difficulties. It is also an attempt to

utilize the interviewers' resourcefulness in adapting to local conditions

and in obtaining the cooperation of potential respondents.

5. Another problem for research is the evaluation of the relative

usefulness of sampling procedures that differ so much from each other

that they are not immediately comparable. This is a particular
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form of the problem, appearing in economics and in the theory of

decision making, of comparing the worth of alternatives.

6. There is a practical problem for which research is needed,

namely, how can the difficulty and expense of obtaining information

from samples be reduced through cooperation between survey or-

ganizations. This cooperation could occur in the preparation of basic

materials and the utilization of the materials of one survey or study

in other studies. There are other ways in which the costs, both over-

head and field, can be spread and reduced. As a subsidiary problem

there is the need for better cost analysis.

7. There is a problem common to the producers and the users of

information: What should producers report and users demand, in

addition to the basic survey information, to insure that it will be

used wisely and to enhance the future value of similar data? Some
description of the methods that were used in obtaining the informa-

tion and of the losses or limitations that resulted from difficulties en-

countered in applying the methods is needed for intelligent under-

standing and use, but what and how much is needed is seldom clear.

Research on the effectiveness of applications of data to practical and

scientific uses could provide some answers to this question.

8. A great deal remains to be learned on the interrelations of the

sampling operations and the other operations in a large and complex

survey or experiment. This is particularly true for the measurement

of attitudes and similar variables, for they involve the cooperation

of the people on whom the observations are made and their results

will be distorted by some sampling methods in certain situations. We
need to know how much the observations are distorted in various cir-

cumstances and also how the methods influence the use of the data.

9. Some attention should be given to problems of informing po-

tential users of the results of sampling about the principles of sam-

pling and the possibilities of applying it in new ways. The usefulness

of sampling depends to some extent on the prior acquaintance of

many social scientists and leaders with the possibilities of sampling

in problems similar to those they are facing. This problem involves

a study of the effectiveness of taking courses in sampling, reading

available books, seeking the advice of consultants, and communicating

with people who are concerned with similar work.

10. Although a great number of systems of theory aimed at under-

standing and controlling sampling operations have been published

in recent books and monographs, an extensive range of theoretical

problems still remains to be studied. Hence, a final persistent prob-
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lem is to guide the development of theory into important questions

that remain unanswered and to facilitate the progress of the theory.

Applications of sampling have stimulated most of the principal ad-

vances in sampling theory, and new applications are likely to do this

in the future. A lively interchange of information among theorists

and practical men should be very fruitful to both, even though there

are difficulties in finding a common language and in understanding

one another.

These problems deserve the attention of statisticians and social

scientists. What is sketched out quite meagerly in the rest of this

book should be replaced as soon as possible by more solid results.

In this chapter, we have recognized the universal importance of

information about people and particularly what they think, how they

feel, and what they want. We see that this calls for the measure-

ment and surveying of many human variables—of the kind that are

called opinions, attitudes, expectations, wants, and the like—and that

the value of such measurements depends on their accuracy and the

extent to which their quality is known to those who use them. Sam-
pling contributes to the value of the results by permitting a reason-

able balance between the need for accuracy and the cost of getting

it. Research on problems of sampling, in turn, leads to better sam-

pling and hence increases the value of the information-producing

operation. Problems about sampling can only be answered in relation

to the whole operation of which they are a part and in relation

to the uses to which the information will be put. A broad and com-

mon interest in these problems of sampling is shared by practical

men and scientists since they use the same data and methods to a

great extent.
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CHAPTER 2

Some General Questions

about Sampling

2.1 THE PURPOSE OF THIS CHAPTER

The purpose of this book is to help readers to a better understand-

ing of sampling so that they may gauge its dependability and use it

intelligently. We shall therefore start with an attempt to answer

some of the broad questions which anyone might want to ask before

he looks at details. The answers will be drawn from a wide range

of facts and from some of the thinking that is developed in a more

specific form throughout the book, particularly in Part III. These

answers set forth assumptions that are often left unstated in discus-

sions of sampling. We hope that they will tend to prevent some of

the confusion and misunderstanding which might arise here as it has

elsewhere. Our subsequent discussions of details will be seen in better

perspective and be set in proper relation to each other if this chapter

succeeds in this purpose.

2.2 WHAT ARE WE TRYING TO SAMPLE?

By our title and introductory chapter, we have directed this book

at the measurement of opinions, attitudes, and consumer wants. The

reason for linking sampling problems to this field of measurement is

that special problems of sampling are developed, or at least raised to

major importance, by the conditions under which such measurements

are made today. When greater progress has been made on the prob-

lems of measurement, these distinctive features of sampling human
variables may tend to disappear. When they do, the problems of

sampling can be handled on a broader and more satisfactory basis

throughout. Until that time, however, we believe it will be neces-

sary to give special attention to sampling that involves human re-

sponses of the kind commonly referred to as opinions, attitudes, wants,

20



SOME GENERAL QUESTIONS ABOUT SAMPLING 21

beliefs, prejudices, preferences, intentions, expectations, and even

those more elusive and sustained responses designated as satisfaction

and morale.

"But," we may ask, "How can you possibly sample such vague and

elusive things as these? How can you get a hold on them and meas-

ure them? Really, now, aren't you just sampling people?" This is

an important point and if we ignore it we shall surely find ourselves

confused before long. The answer will be useful in the chapters that

follow.

Actually, in most surveys not one but several samples are taken.

For example, a typical survey in a city may take in succession: (a)

a selection of small areas or districts within the city, such as city

blocks or parts of blocks, drawn from maps and Census reports; (6)

a selection of names of persons to be interviewed, obtained by visiting

each dwelling in the areas in sample a, listing all the people who live

in it, and determining by some standard rule those who should be in-

terviewed; (c) the sample that consists of people who are actually

interviewed, excluding those whose names were in the sample drawn

in b but who could not be seen, refused to be interviewed, or were

omitted for other reasons; and (d) the sample of information that is

recorded by the interviewers on the basis of the answers they received

when they asked questions of the people in sample c.

Thus there are at least four distinct samples, each derived from

the one preceding. They are: a sample of areas, a sample of names,

a sample of persons, and a sample of their responses. They represent

stages in the progress of the survey, beginning when we take the

first step toward the interviews that are desired and ending when the

recorded information is assembled in the survey offices. Other sam-

ples may be identified in the survey but the samples that are listed

here show that we do not merely draw a sample of people. We make
successive selections until we finally obtain a sample of results or

measurements. These results form the final sample; they are a sam-

ple of data. All the survey findings and conclusions are derived from

them.

Something more must be said in answer to this question about what
is sampled. It might seem that what we obtain is all the data from

the persons interviewed. We see readily that some areas were not

selected and some people were not interviewed, but we may wonder

how any answers to questions could have been left out of sample d,

assuming of course that the interviewers faithfully recorded the an-

swers to every question that they asked. To understand the sam-

pling that produced d, we must consider the different answers that
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might have been given if the interviewer had come a few minutes or

hours earlier or later, if the weather had been different, if the inter-

view had not proceeded exactly as it did, or if any of a number of

other factors had interfered in a different way.

The notion of possible answers is difficult to grasp and somewhat

complicated, but it is not unlike our conception of what would hap-

pen if one of us wrote a long letter to a friend, then set it aside, and

tried to write the same letter over again. The second letter would

differ somewhat from the first. So would a third and a fourth letter.

If a person could continue this process without becoming tired or

careless and without remembering more than he did when he sat

down to write the first letter, then he would produce a large stack of

letters, each of which he could have written the first time and sent

to his friend. Only by chance did he write the first letter the way
he did.

The notion of a sampling of possible answers is also similar to

making a number of measurements on an object, any one of which

might just as well have been the first or the only measurement to be

made. We can look at any of a number of clocks to tell the time or

any of a number of thermometers to tell the temperature, and each

will give us a slightly different result. The conception of a much
larger body of possible data that might be obtained under the same

conditions is just as important, though not as familiar, in interview-

ing as it is for repeated measurements in those fields of science in

which the use of instruments naturally leads to this broader concep-

tion of data.

The sampling of possible responses is important because the varia-

tion it introduces into survey results is too great to be ignored. Hence

we aim this book at the sampling of data that are subject to a sub-

stantial degree of inaccuracy in the measurement processes by which

they are produced. We anticipate that great improvements will be

made in the accuracy of such measurements in the future. As they

come, the problems of sampling will be changed. In the meantime

it is necessary to make a clear distinction between a sample of people

and a sample of the data or the information that is obtained from

them.

2.3 JUST WHAT IS SAMPLING?

The basic idea in sampling is simple: {a) we seek information

about a whole class of similar objects, (6) we examine some of them,

(c) we extend our findings to the entire class. This fundamental

aspect of sampling is quite familiar. All our experience with the world
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is of this partial nature. We learn about people and about physical

objects by accumulating experience. We assume that they will con-

tinue to be in the future approximately what they have been in the

past. It is in this way, for example, that the common conceptions

of national and regional character are formed from a few observa-

tions. New Englanders are believed to be cold and reserved. South-

erners are easygoing and very hospitable. Scotsmen are thrifty. We
can extend the list as we please.

A conception of sampling that applies to all such generalizations

from limited experience is too broad to be useful for our present pur-

poses. Something more is needed to make it definite and fully serv-

iceable. It is necessary to restrict further the scope of the notion

of sampling. We shall define it in the following way:

Sampling is the use of a definite procedure in the selection of a

part for the express purpose of obtaining from it descriptions or esti-

mates of certain properties and characteristics of the whole.

Although a sampling procedure may depend on expert knowledge

and skill, ordinarily it can be expressed in formal instructions that

are communicated to another person who then carries out the pro-

cedure. The procedure is usually one phase of a larger and more

complex activity directed toward obtaining information. The sam-

pling procedure itself may be simple or complex. It may be quite

distinct and separate from the other phases of data collecting, or it

may be combined with them in such a way that no one can separate

it out completely. This emphasis on a definite communicable pro-

cedure does not, of course, draw a sharp line between sampling and

similar activities. It does, however, make the first step necessary

for sound analysis of the reliability of sampling, and it opens the

way for further restrictions that can produce still sharper definitions.

This definition of sampling is necessarily somewhat arbitrary.

Moreover, it is not, and cannot be, perfectly adequate to distinguish

sampling from other procedures. Modern sampling technology in-

cludes some procedures in which the sample that is drawn does not

necessarily represent or resemble closely the whole from which it is

derived. Estimates are made from it, however, by methods that undo

the distortion intentionally introduced in the sample selection proc-

ess to achieve greater economy or accuracy. By the combination of

procedures, adequate accuracy and representativeness are obtained in

the final estimates. This inevitably entangles sampling with esti-

mation and analysis, so that it is impossible to draw a clear and

sharp distinction between them. However, estimation methods are
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not completely intertwined with sampling procedures, for they often

make use of material provided by sources other than the sampling.

The definition of what is sampling and what is not had best be

left a bit flexible and further distinctions made explicitly when they

are needed. Future developments of sampling are bound to raise new

questions of definition and make all neat logical definitions impracti-

cal to use.

2.4 WHAT CAN WE ACCOMPLISH BY SAMPLING?

It is obvious that by sampling we can obtain important information

we could not get otherwise, unless we took pains to examine all the

persons or objects to which our findings and conclusions will apply.

However, there is more to the story than just this. If sampling is a

more or less formal, deliberate, and communicable procedure, then it

may offer several opportunities not offered by a procedure of com-

plete examination.

1. We can plan or adjust the procedure so as to obtain the infor-

mation more efficiently, more conveniently, at lesser cost, and to

greater advantage in other ways, until a practical limit is reached

for such improvements.

2. We can learn something about the dependability of the informa-

tion from the procedure itself, in addition to what we can learn from

other sources.

3. We can gain certain additional advantages in cost, accuracy,

and extra information by employing a series of sampling operations of

a sufficiently similar character, standardizing some parts of the pro-

cedure and using the same personnel and resources for more than one

operation.

In general, sampling makes feasible many studies that could not be

conducted on the basis of a complete census or comprehensive survey.

It also makes the results available more quickly and often yields re-

sults of higher quality. On the other hand, in many surveys there are

serious limitations that result from the restricted size of the sample.

Fewer comparisons may be made between parts of the whole because

the sample does not provide enough items in the smaller parts for

accuracy. Nonetheless, sampling may also permit an extension of the

scope of a survey and thus permit more comparisons than a complete

canvass. Fundamentally, sampling widens the range of choice among
ways of conducting a quest for information. Since it need not exclude

the possible choice of a 100 per cent sample or complete coverage, it
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does not curtail the possibilities from among which we can choose the

most advantageous.

2.5 WHERE CAN WE USE SAMPLING PROCEDURES?

There would seem to be no general limit to the possibility of using

sampling in any situation in which we can make measurements, but

there may be obstacles in particular cases. In some instances it is

necessary to obtain complete coverage because each measurement is,

or may be, of the utmost importance. Such instances do not occur

very often in the field of human response. Severe practical difficul-

ties beset some sampling operations. Suspicions may be aroused if

questions are only asked of a few persons and not of everyone. Per-

sons selected for the sample may feel that they are imposed upon

because they are requested to give something others are not required

to give. In emergency situations it may be difficult to follow any

definite procedure and information may then be obtainable only by

expedient measures and by improvising. People who are to use the

information may be prejudiced against conclusions that come from

anything short of complete coverage. These are all special situations.

They are not often insurmountable.

Sampling studies have been made of a great variety of people:

illiterate populations, college graduates, soldiers, civilians in occupied

countries, customers, employees, voters, subscribers to publications,

young people, and the aged. They range from the people who work

in a single building to samples of an entire nation. The use of sam-

pling is being extended to groups not previously sampled.

The practice of sampling is likely to become the most common
means of obtaining information by more than casual observation. It

will become more convenient and more valuable as it is better under-

stood.

2.6 HOW IS SAMPLING DONE?

Some samples are drawn by an expert who looks over a body of

material and selects from it a portion that seems to be representative

of the entire lot; for example, a scientist selects specimens to be ex-

hibited in a museum or a research report writer selects "typical" ex-

amples of the verbatim remarks made by people when they answered

the interviewer's questions.

Sometimes interviewers are given general instructions about the dis-

tricts in which they are to interview and about the number of men,

women, older and younger people, people in different economic levels,
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and other broad classes that they are to seek for interview. They are

also instructed in making what are regarded as representative selec-

tions within such groups but are left free to approach and interview

the particular persons they think are appropriate. This procedure is

called "quota sampling." It will be described in greater detail in sub-

sequent chapters, especially Chapters 3 and 12.

A considerable variety of procedures is based on selection of names

from directories, registration records, and other lists of residents, em-

ployees, stockholders, members, etc. The ration lists in European

countries have proved to be an excellent source of such samples. Some

samples are selected from maps or lists of areas. These methods and

others are often combined in more complex methods. After names or

areas have been selected, the next step consists of visiting the persons

who are selected, calling them to a meeting, sending them question-

naires through the mail, or using some other means of obtaining from

them the data needed to complete the sampling operation. Difficulties

that arise in these stages lead to various attempts to overcome the

problems of finding people who are hard to reach and enlisting the

cooperation of those who are reluctant. Like any complicated opera-

tion, sampling often involves a thoroughly planned and well-controlled

program of work. Hence it is usually done by a group or organiza-

tion rather than an individual. A description of the general and

specific methods used is given in Chapter 3 and in Part III.

2.7 WHAT IS THE BEST METHOD OF SAMPLING?

There is no one particular method of sampling that is uniformly

the best for all purposes and all situations. Nevertheless it is possible

to make a rational choice of a method that is close to being the best,

considering the information that is available in advance, the prin-

ciples of rational choice that are generally accepted, and the restric-

tions that are imposed on the sampler. The problem is not unlike

that of choosing the best house to live in. Many houses can be elimi-

nated as not suitable or as inferior to others on almost every score.

The final choice depends, however, on the needs and tastes of the

people who are to live in it, the rent or price, and other considerations

of like character.

It is no longer necessary to choose sampling methods imitating those

used by someone else. It is possible to design excellent procedures

according to general principles and to fit these procedures readily to

the particular needs of the prospective user.
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2.8 HOW CAN WE JUDGE THE DEPENDABILITY
OF A SAMPLE?

There are several ways to judge dependability: (a) by the past

performance of the survey organization in similar studies or by other

comparable experience, (6) by independent tests and audits, (c) by

analysis of internal evidence and of the operating records of the sur-

vey, and (d) by the application of well-established principles and

doctrines which establish presumptive judgments of dependability.

All these methods are incomplete; a combination of them may be

more nearly adequate than any one alone. They can be applied, of

course, with different degrees of stringency ranging from irrelevant

criteria to the most exacting tests.

The record and reputation of the organization is a helpful indica-

tion but it may be misleading. We should ask, "How often and how

severely has its work been put to a conclusive test?" and "Do the

results of these tests really apply to the present situation and the

sample with which we are concerned?" The Literary Digest engaged

in large-scale polling for twenty years before its reputation for poll-

ing was ruined in 1936. Its methods had worked fairly well in the

Presidential elections of 1932, and though they had been criticized

previously for having a Republican bias, the extent of their error in

1936 (19 percentage points) came as a great surprise. Elmo Roper's

forecasts of the Presidential vote had been highly accurate from

1936 to 1944 (1.5, 0.5, and —0.2 percentage points for the Democratic

share of the vote for the President), but in 1948 his error was —12.3

percentage points. Gallup's and Crossley's errors in 1948 were more

than double their errors in 1944 and were consistently in the Repub-

lican direction. Should we expect the experience prior and subse-

quent to 1948 to be a fair indication of probable future accuracy or

should the experience of 1948 be taken as a better indicator? Should

these errors in 1948 be charged to the sampling procedure, to other

parts of the survey, or to changes that occurred between the polling

and election and to discrepancies between the intentions expressed by

potential voters on the one hand and their actual behavior on election

day? This question will be explored further in Chapter 7 and else-

where in this book, but the general difficulty of depending on reputa-

tion and the record of past performance is evident.

No one would doubt that the competence and past achievements of

an organization are valuable guides in assessing its current work.

The difficulty is that a change may occur in some of the essential con-
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ditions that contributed to the success of its work in the past. With-

out any slackening of its efforts it may run into a period of poor re-

sults until it manages to discover and correct what is wrong. Experi-

ence is a good guide to point out possible sources of trouble but a

poor guarantee of safety.

Independent tests are perhaps the most effective way to determine

the dependability of samples, but they are not always feasible. They

are often very expensive since, to be effective, they must do the job

they are testing much better than it was done in the sampling opera-

tions. This may be feasible when highly accurate information be-

comes available some time after the sampling has been completed.

For example, when the annual income tax tabulations are completed,

they can be used to check previous estimates based on sample surveys

of income (1, 2, 3). Unfortunately, few if any such tests can be

made on opinion and attitude surveys except those provided by elec-

tion returns (4, pp. 41-51). Response errors as such can be tested

against independent records and by reinterviewing a subsample of in-

dividual respondents (5, 6, 7) . The quality check conducted immedi-

ately following the 1950 Census of Population (8) included an elabo-

rate program of such tests. Testing and calibrating should be prac-

ticed more frequently, as they are in manufacturing and in scientific

measurement.

The internal evidence of dependability may take many forms.

There are well-developed techniques of discovering from an examina-

tion of schedules certain kinds of repeated "cheating" or gross devia-

tion from instructions on the part of interviewers. The estimation of

the sampling variability or stability of the data by methods like

those that are utilized in Chapter 10 is another kind of internal evi-

dence. The biases of measurement and sampling are not likely to be

found by this approach, and many kinds of factors that weaken de-

pendability usually escape it. Hence this approach can only supple-

ment the evidence we should seek from the other sources.

Often the most important consideration in determining how far to

trust a sample is the procedure by which it was obtained. We may
judge what can be expected to result in any instance by examining

(a) the nature of the procedure, (6) our knowledge of the situation

in which it was used, and (c) the record of experience with the pro-

cedure in other studies under similar circumstances. This kind of

knowledge about samples and the procedures that produce them is

built up both by the analysis of experience and by progress in theory.

In time it becomes incorporated in a body of doctrine or "know how"
which is shared by people actively engaged in such work.
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These formulations of doctrine may be too restricted and exclude

practices that are quite dependable when they are applied compe-

tently under appropriate circumstances. Some of the rules and doc-

trines may actually be false. Critical examination of them in the

light of fresh experience, experimentation to test them, and utilization

of the related scientific generalizations will ultimately correct what-

ever errors are embodied in these principles. Their value lies in the

fact that until better knowledge is at hand they provide guidance to

the taking and using of samples. They make it possible for us to act

in an intelligent manner and not just blindly on hunches and custom.

Samples are like medicine. They can be harmful when they are

taken carelessly or without adequate knowledge of their effects. We
may use their results with confidence if the applications are made
with due restraint. It is foolish to avoid or discard them because

someone else has misused them and suffered the predictable conse-

quences of his folly. Every good sample should have a proper label

with instructions about its use. This is why many surveys now in-

clude rather full descriptions of the methods that were used and the

limitations of the results.
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CHAPTER 3

The Variety and Characteristics

of Sampling Procedures

3.1 INTRODUCTION

Our primary concern throughout this book is the use of sampling to

obtain information relating to the distribution of various measures of

attitudes, opinions, consumer wants, and related variables among the

members of a specified human population. Many different procedures

have been suggested and used for choosing samples of persons from

such populations. Some of them are widely known and well under-

stood. Many of them can only be described in vague and superficial

terms. Some require a rather technical description to make clear the

manner in which they operate to produce samples and their relative

strengths and weaknesses for this purpose. This chapter will de-

scribe some of the types of sampling that are frequently reported and

discuss certain of their characteristics. It will also outline a broad

classification scheme and then indicate the general features that ap-

pear to be common to all sampling operations.

Sampling methods have frequently been labeled in papers and re-

ports with very general titles such as "representative," "random,"

"quota control," "purposive," "judgment," "stratified," "area," "pre-

cision," "unbiased," "probability," and the like. Actually, such gen-

eral labels have little meaning, either because there is no commonly
accepted and precise definition of the term applied or because there

exist many variations of the general method, both in concept and

application. For these reasons it is important that survey operators

provide adequate descriptions of the procedures they use. Moreover,

each description should include an account of the way the sampling

was actually done and how it differed from the way it was planned.

Even here, however, we must acknowledge that there is an arbitrary

element in stating what constitutes an adequate description, since it

is never possible to set forth every relevant detail of a sample survey.

30
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3.2 REPRESENTATIVE SAMPLES

The first aim of most sampling procedures is to obtain a sample of

people that will represent the population from which it is selected.

In other words, it is expected that results obtained from the sample

will agree "closely" with the results that would have been obtained

had the entire population been subjected to study. This same idea

has frequently been stated by saying that a sample should be a minia-

ture population or universe.

Many different procedures, arising from intuition or common sense,

have been suggested and used for obtaining representative samples.

Thus it seems fairly obvious that the sample should be scattered

evenly throughout the population being sampled. A simple illustra-

tion of such scattering is the sampling of cars which cross a bridge

during a fixed interval of time, every tenth car being drawn into the

sample. Bowley obtained such a scattering of his sample in 1912

when he selected every twentieth household in Reading by counting

down the street lists in the directory. Another intuitively appealing

method of obtaining representative samples is to select the sample in

such a manner that it must agree with the population in certain re-

spects. Illustrations of specific applications of this type will be given

later in this chapter.

The foregoing remarks have been phrased as though the quality of

representativeness were absolute, that is, as though any given sample

of people could be classified as either entirely representative or en-

tirely non-representative of the population from which it is drawn.

Actually, this is not the case. In the first place, a sample may repre-

sent the population with respect to one characteristic or variable and

may not represent the population with respect to other variables. For

example, suppose that in selecting a sample of pupils from a school,

only those pupils in the first grade were taken. Such a sample would

certainly be very far from representing the school population with

respect to age. However, the fraction of pupils in the first grade hav-

ing blue eyes might be very close to the corresponding fraction in the

entire school. Consequently we see that representativeness must be

specified not only with respect to a population but also with respect

to one or more variables. In the second place, it is clear that repre-

sentativeness is also a matter of degree. A sample selected from the

children in each of the first three grades would be more representa-

tive of the school with respect to age than a sample selected only

from the first grade, though neither sample would be as representa-
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tive as the sample made up of all the blue-eyed boys in all the grades

in the school.

The problem of the relative nature of representativeness is particu-

larly marked when human populations are being sampled for the

measurement of opinions, attitudes, and consumer wants. The diffi-

culties arise because in practice we must first obtain a sample of in-

dividuals in order to obtain a sample from the population of all opin-

ions or attitudes on a specified topic, even though it is only the popu-

lation of opinions in which we are interested. This means that a

sample of persons may be quite representative according to some in-

dividual traits but still not yield a very representative sample of opin-

ions when the measurements have been made. Moreover, it is a rare

survey in which only one variable is studied. Consequently, it is nec-

essary to balance the requirements for representativeness, one variable

against another.

In view of these considerations, it is quite clear that the term "rep-

resentative sample," by itself, can never be given a precise meaning.

Accordingly, we offer the following definition:

A representative sample is a sample which, for a specified set of

variables, resembles the population from which it is drawn to the ex-

tent that certain specified analyses that are to be carried out on the

sample (computation of means, standard deviations, etc., for particu-

lar variables) will yield results which will fall within acceptable limits

set about the corresponding population values, except that in a small

proportion of such analyses of samples (as specified in the procedure

used to obtain this one) the results will fall outside the limits.

Any individual or agency is, of course, free to adopt its own stand-

ards of representativeness, and these may well vary from investigation

to investigation. However, it is only when these standards are set

forth in detail, together with the reasons for assuming that the sample

conforms to them, that the term takes on a precise meaning. Thus the

mere statement or claim that a sample is representative of a popula-

tion tells us nothing. This is not necessarily a condemnation of the

sample itself but only of the incompleteness of the description of the

sample.

3.3 SAMPLING FROM LISTS OR OTHER NATURAL
ORDERINGS OF POPULATION ELEMENTS

A sample can be drawn from a list by taking items from the list at

regular intervals—say, every fifth or every twenty-third or in general
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every kth, where k is some integer that will yield a sample of the

right size. When every kth. element is taken from a list or from some

other form of natural ordering, we say that a systematic sampling

procedure is being used. Systematic sampling has a strong intuitive

appeal, for it spreads the sample elements uniformly over the popula-

tion. This appeal is particularly strong when the ordering is a geo-

graphic one, but it also exists in many other cases. Thus the sales-

girl who hands out a questionnaire to every tenth person making a

purchase spreads her sample out evenly over all her customers with

respect to the order in which they appear at her counter.

Even with a simple procedure such as systematic sampling, intui-

tion is not always an adequate guide to the degree of representative-

ness that may be achieved by a given sample. For example, there

may be a relationship between the order of occurrence and an ele-

ment's characteristics that will produce unexpected or "queer" results.

As a simple example, consider the following. During World War II,

there was a research agency connected with the Army which was en-

gaged in finding out how the soldiers felt on particular subjects.

When a member of this organization went into a camp, he obtained

a list of the soldiers in the camp from which to draw a sample. An
obviously convenient procedure was to draw a systematic sample

from this list. In one particular instance in which such a sample

was being drawn, some of the characteristics of those men drawn into

the sample were examined. It was found that much too great a pro-

portion of master sergeants was selected for the sample. Upon learn-

ing this, the surveyor had no trouble in finding the reason. The men
in the camp were listed barracks by barracks. Within each barracks

the men were listed in order of their military rank. Also there were

the same number of men in each barracks. Unfortunately, the chosen

sampling interval was such that it stepped off the same line numbers

on list after list, and in this way it happened to fall again and again

on lines that usually contained the names of master sergeants.

In addition to problems such as the above, many practical difficul-

ties may arise in applying systematic sampling. For example, in

sampling from lists or schedules, some of the records may be out of

the file, in use, or waiting to be refiled and consequently may be

overlooked entirely. Further accounts of such difficulties will be found

in a paper by Stephan (1). Moreover, in any large-scale undertak-

ing, problems of time and cost are of the greatest importance.

If the data are to be obtained not only from the list but from fur-

ther inquiry about each case in the sample, new problems arise. It is

one thing to select a systematic sample of 1000 names from a list, and
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it is quite another thing to obtain a sample of data by personal inter-

views with each of these persons when they are located in 700 or 800

towns scattered across the United States. These practical problems

of time and cost require modifications in the selection procedure for

their solution, and these modifications are usually designed to obtain

some geographic clustering of the sample elements. In other words,

one interviewer can obtain six or seven interviews in one town much

more quickly than he can obtain the same number of interviews if

they are scattered over two or three counties.

A relatively simple example of this type of sample design was used

to select a sample of names from the list of subscribers to the maga-

zine Country Gentlemen, each selected subscriber to be visited for

personal interview. Stripped of details, the procedure was as follows.

First a systematic sample of names was selected from the list. Since

the names were arranged in a geographic fashion, this imposed a geo-

graphic spread on the sample. The size of this sample was deter-

mined by the number of different geographic areas in which it was

feasible to conduct interviews. After these names had been selected,

an automatic procedure was devised to associate with each of them

an additional group of names such that (a) the total sample was of

the required size and (b) the additional names were "geographically

close" to those originally chosen. Most samples used in personal in-

terview surveys are necessarily subject to similar considerations, ex-

cept when the population is confined to a very compact geographic

area. The use of mail questionnaires avoids this problem of "scatter-

ing," but as is well known, mail questionnaires present other problems.

3.4 RANDOM SELECTION

Some of the difficulties that may arise in the use of systematic se-

lection can be traced directly to the fact that the inclusion or exclu-

sion of any given element may not be independent of certain charac-

teristics of the element which are associated with its position or order

in the list. The same statement can of course be made even more

strongly in instances where self-selection is operative (e.g., where an

individual decides whether or not he will respond to a mail question-

naire), where convenience selection is used (e.g., where those elements

are taken which are conveniently located with respect to the sampler)

,

or where judgment selection is used (e.g., where the sampler decides

whether or not an element will be included in the sample)

.

It is therefore natural that we should look for a method of selec-

tion which bears no relation to the properties or characteristics of in-
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dividual elements, and in which no subjective influence is allowed to

affect the determination of what elements will make up the sample.

Such procedures can be obtained by considering the operation of

games of chance, lotteries, and other related activities. A simple pro-

cedure for performing this type of selection comes to mind immedi-

ately. Suppose we assign a number to each population element and

write the numbers on identical cards. Having done this, we shuffle

the cards thoroughly and draw "blindly" a number of cards equal to

the required sample size. The population elements with the corre-

sponding numbers will then complete the sample. It is quite clear

that this process removes all subjective influences from the selection

procedure, and also that the characteristics of individual elements

have no bearing on whether or not they are included or excluded

from the sample.

When such a selection procedure as this is used, we say that every

element in the population has an equal chance of being drawn into

the sample and, furthermore, that each of the possible sets of elements

of the required size has the same chance of being selected. We call it

random selection.

Even when systematic selection may be assumed to give a repre-

sentative sample, it is sometimes preferable to use random selection.

For example, suppose a garage wished to survey customers' attitudes

toward repair work done in the shop. This could be done by ques-

tioning every fifth customer. However, this might allow shop em-

ployees to figure out in advance which jobs would be followed up, and

consequently to give these jobs special attention. The use of random

selection would remove this difficulty.

Random selection is one example of a method which conforms to

theoretical principles from which deductions can be made about the

performance of the method. In this instance, the principles assume

that there is assigned to each population element, in advance of the

draw, the same probability of being included in the sample. Provided

that a mechanical procedure can be devised for selecting elements

in accordance with this principle, probability theory can then be

helpful in predicting how the method will work in practice and thus

assessing the representativeness of the chosen sample.

If random samples are drawn repeatedly from the population, esti-

mates made from the samples will vary from time to time around an

average value. Probability theory permits us to deduce how closely

these estimates will agree with the results that would have been

obtained if the entire population were subjected to the same meas-

urement and estimation procedures. A similar approach can be made
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to systematic sampling, but the methods are necessarily more com-

plex (2).

3.5 WHY COMPLEX SAMPLING PROCEDURES
MAY BE REQUIRED

The simple procedures of random and systematic selection described

in the preceding sections can frequently be applied if lists of popula-

tion elements exist. Even when such lists are not available, there

may still be a possibility of using these procedures, provided the popu-

lation is of relatively small size and is confined to a relatively com-

pact geographic area. For example, we might walk along every street

in the area that contains the population and draw every /cth dwelling

unit into the sample. However, even here we must proceed with care

in the application of the scheme. Some of the dwelling units may be

missed because they are located in alleys, in the rear of stores, and so

on. Moreover, it is necessary to specify exactly what population is

being sampled. If we are interested in dwelling units, then informa-

tion can be obtained from any responsible person in each of the se-

lected units. On the other hand, if we are interested in the popula-

tion of individuals living in the dwelling units, there is the further

problem of obtaining respondents from among the people living in the

selected dwelling units. If we always take the person who comes to

the door, the sample will contain too many housewives and other

persons who are usually at home. In this instance it is possible to

use random selection to obtain one person from each dwelling unit,

or we may wish to interview every person in the selected units. Prob-

ability theory and experience must serve as the guides in deciding

what is to be done.

In the event that the population is large and scattered over a wide

geographic area, it is frequently too costly in terms of time, money,

and personnel to carry out a procedure such as that outlined above.

Consequently, some other form of sampling must be devised. The
general outlines of the procedures that are currently being used under

such circumstances are relatively easy to describe and understand.

We shall now consider a number of illustrative examples. For the

sake of simplicity, we shall confine our attention to city sample de-

signs. The procedures that will be described can be carried over, with

little change, to the sampling of populations which are located in

rural areas or in areas of both urban and rural population.
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3.6 QUOTA SAMPLING

For a long time the dominant form of sample design in opinion

surveys has been "quota sampling." This procedure was developed

by Cherington, Roper, Gallup, and Crossley, whose sample surveys of

opinion became widely known after the presidential election of 1936,

and by other market research and opinion survey organizations whose

studies received less publicity. Its basic features have been widely

adopted, partly in imitation of the more widely known surveys and

partly because of their attractiveness with respect to costs and con-

venience. In recent years it has been superseded in many surveys

by various forms of "probability sampling."

As with many other sample designs, a quota sampling procedure

starts with the premise that a sample should be scattered over the

population and should contain the same fraction of individuals hav-

ing certain characteristics as does the population. Census data and

other information are used to divide the total population into a

number of mutually exclusive and exhaustive sub-populations or

strata and to determine or estimate (depending on the adequacy of

these external data) the fraction of the population in each of these

strata. The total sample is then allocated among these strata—geo-

graphic regions, age and sex groups, racial groups, and the like—in

proportion to their real or estimated size.

The imposition of controls on the sample, which are external to the

survey, is carried out through stratification in many other types of

sample designs. Therefore, the mere statement that a quota sample

is a "stratified" sample is not sufficient to distinguish it from other

sampling procedures. Many other considerations have to be raised.

What strata were used? How were the strata defined? How was the

sample allocated among them? How was sampling carried out within

the strata?

The final step in quota sampling is to apportion the sample among
the interviewers and tell each the number of persons he is to obtain

in each one of the strata. Thus he is told to obtain so many men
and so many women, so many persons of high income, and so many
of low income, and similarly for the other characteristics used to con-

trol selection. Interviewers are free to choose the particular respond-

ents they will interview, subject only to the restriction that the quota

requirements be fulfilled. A detailed analysis of such a sampling op-

eration is given in Chapter 12.

If it were true that the interviewers selected their respondents in a
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purely random fashion within each stratum or "quota control" group,

then quota sampling could be labeled as stratified random sampling.

Actually, it is extremely difficult to see how we can regard interview-

ers as completely random selecting devices. There are many ways in

which the conscious or unconscious likes, dislikes, and habits of the

interviewers may influence their selection of respondents. For exam-

ple, an interviewer may be attracted or repelled by the appearance

of a house; he may concentrate his work in certain sections of a city

and miss others; and he may fail to reach certain kinds of people

because he selects those who are most convenient to interview.

This lack of full control has long been recognized as a fundamen-

tal weakness of quota sampling by both proponents and opponents

of the method. It has led to various modifications in the method in-

tended to make the interviewer operate like a mechanical selecting

device. This may be done by specifying more definitely the pro-

cedures he is to follow in selecting people to interview, or by nar-

rowing the group from which he makes his selection to such an ex-

tent that the subjective element can have little effect. The instruc-

tions issued to interviewers caution them against neglecting the lower

education and income groups, request them to make their interviews

in the home or on the farm, stress the necessity for making evening

calls, and so on. Many of these points are covered in the manual

prepared by the National Opinion Research Center (3) and in similar

manuals used by other survey organizations. The group from which

the interviewer selects his respondents is usually narrowed by telling

him to obtain interviews only on specified blocks, in specified sections

of a city, etc.

There are many different ways in which the foregoing considera-

tions, and others that have not been mentioned, may be translated

into a definite quota sampling procedure. Therefore it is not suffi-

cient simply to state that quota sampling was used in a survey and

expect anyone to have more than a very general idea of how the

sample was drawn. A substantial portion of the design must be de-

scribed before we can even state that two such procedures are

roughly similar. A number of specific quota procedures will be de-

scribed and referred to in Chapters 8, 10, and 12.

3.7 PURPOSIVE SELECTION OF AREAS

There are many situations in which it may be necessary to conduct

interviews in a relatively small number of compact groups or areas.

That is, it may be impossible to identify individual population ele-



CHARACTERISTICS OF SAMPLING PROCEDURES 39

ments, whereas groups of elements can be specified (workers in a

plant, members of social or professional organizations, people living in

defined geographic areas, and the like) ; also, the geographic "clus-

tering" of sample elements will tend to reduce the amount of time

and the number of personnel required for obtaining a given number

of interviews. Under these circumstances, we may wish to conduct

the sampling in two stages. A sample of groups or areas is chosen

first, and then a sample of elements is taken from each of the se-

lected groups.

There are many ways in which this sampling of areas, or groups,

can be accomplished; at this point we shall present a brief descrip-

tion of one approach which is closely related to the fundamental prem-

ise of quota sampling, namely, that forced agreement between sam-

ple and population on a number of characteristics or controls is de-

sirable. The particular example to be considered ultimately ends with

the assignment of quotas to interviewers. However, prior to the de-

termination of these quotas, a sampling of areas was carried out by

what we may call purposive selection.

In making predictions for the 1948 presidential elections, the Phila-

delphia Evening Bulletin used the following sample design (4) . Phila-

delphia has a total of 52 election wards, each of which is divided

into a number of voting divisions. After each election the Registra-

tion Commission publishes detailed reports on voting and registration

by wards and divisions. The Bulletin selected 25 wards from the

city which, when combined, voted in the same proportions as did the

city as a whole, over the three election years 1942, 1944, and 1946.

From each of the selected wards, two divisions were chosen which,

when combined, voted over the three election years in exactly the

same pattern as the ward itself. The total number of interviews to

be obtained was then allocated among the divisions in proportion to

the total voting population. The interviewers were given maps show-

ing the boundaries and the number of interviews to be obtained from

each division, and the sampling proceeded from this point in a fairly

typical quota fashion. The interviewers were not given specific ad-

dresses within the divisions but were instructed to scatter the calls,

one or two to each block. White-Negro quotas were assigned to each

division and checks were maintained on the sex and economic composi-

tion of the sample.

A procedure very similar to this (at least as far as the selection

of areas is concerned) was used by the American Institute of Public

Opinion (AIPO) to design state samples in connection with the 1944

and 1948 presidential elections. It has been described by Benson,
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Young, and Syze (5) who refer to it as a "pinpoint" sample. The

current method of "precinct" sampling that is used in Gallup election

polls appears to be a development of "pinpoint" sampling.

It is quite clear that many variations of this fundamental approach

are possible—depending on how the areas are defined, how the control

variables are chosen, and how the sample of individuals or households

is taken from each of the selected areas. Therefore it is not sufficient

merely to state that a purposive sample of areas has been taken. The

details must be specified so that others will know what was done.

3.8 SELECTION OF AREAS IN ACCORDANCE
WITH A PROBABILITY MODEL

When a list of the population elements is available, the methods

of random and systematic selection may be used, and they may be

made to conform to theoretical models from which deductions can be

made about the long-run performance of the method. We may well

ask whether such models exist in the more complex situation where

population lists are not available. As has been shown by the work

of the Indian Statistical Institute, the Bureau of the Census, the Bu-

reau of Agricultural Economics, and Iowa State College, and many
other agencies too numerous to mention, the answer must be in the

affirmative. In the material which follows, we shall speak of a sam-

pling method as conforming to a probability model if it is possible,

in advance of the actual selection of the sample, to assign to each

possible set of population elements a known probability. These prob-

abilities give the fraction of times that each possible set would be

drawn if the sampling procedure were repeated an indefinitely large

number of times.

These concepts can be illustrated by considering a probability model

design which might be used in a city. We could first obtain maps
and divide the city into a large number of smaller areas, or primary

sampling units, as they are usually called. These primary sampling

units might be blocks, portions of blocks, or any other areas which

seemed desirable. The areas must be mutually exclusive, must be

easily identifiable, and must include between them all the population.

From the totality of these units a sample of units is selected. In the

event this is done by simple random selection, the probability that any

given unit will be in the sample is simply n/N, where N is the num-
ber of units in the city and n is the number of units to be drawn into

the sample.

Once the primary sampling units have been chosen for the sample,
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field workers are sent out to prepare a list of every dwelling unit

located within their boundaries. Then a random sample of dwelling

units is selected from this list. If, for example, a 10 per cent sample

of dwelling units is to be selected from within each primary unit, then

the probability that any given dwelling unit is included in this sam-

ple is equal to (n/N) X (1/10)—i.e., the product of the area selection

probability multiplied by the dwelling unit selection probability. If

all the eligible persons within each chosen dwelling unit are to be

included in the sample, this probability is also the probability that a

specified individual will be chosen; but if further sampling is per-

formed within the dwelling unit, the number obtained must be multi-

plied by still another factor to determine the probability for an indi-

vidual. A step-by-step account of such a procedure as this for ob-

taining a city sample has been provided by Kish (6).

As far as practical application is concerned, this procedure accom-

plishes the following things: (a) it makes it possible to state in ad-

vance the probability that any given individual will be included in the

sample and the relation of this probability to the probabilities for

other individuals, without requiring preparation of a complete list of

all population elements, thus conforming to our concept of a prob-

ability model sample; and (6) it clusters the selected respondents from

a geographic point of view and thus effects economies in the amount

of travel required to contact the selected respondents.

Once a probability model of this kind is set up, a mechanical pro-

cedure is devised to select elements from the population in accord-

ance with the model. This is frequently done by means of random-

number tables (7). It designates the elements that are to be in-

cluded in the sample. As the final step, interviewers are sent to ob-

tain information from the predesignated respondents.

Sample designs of this general type have frequently been referred

to as "area samples" because we first select a sample of geographic

areas. However, the term is not particularly apt because it is pos-

sible to make use of areas without having a probability model sample.

An example of such a sample design was given in the preceding sec-

tion. Also, we can apply similar techniques to groups of population

elements which are not defined on an area basis. Thus a sample of

workers in a particular occupation could be obtained by first selecting

a sample of firms that employ such workers and then choosing a

sample of workers from within each firm.
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3.9 MULTI-STAGE SAMPLING PROCEDURES CANNOT
BE CLASSIFIED SIMPLY

As illustrated in the preceding sections, many sampling operations

are carried out in successive stages, a member of the defined popula-

tion being obtained only at the final stage. This means, among other

things, that an extremely large number of sampling procedures are

possible in even a simple situation. For example, Table 3.1 shows

TABLE 3.1

Possible Combinations of Sampling Peocedures in a Three-Stage
Sampling Operation

Sampling Procedures That Might Be Used

Stage Unit of Sampling in Selection

1 Blocks a. Random
b. Systematic

c. Purposive

2 Dwelling units within a. Random
blocks b. Systematic

c. Selection left up to interviewer

3 Adults from within a. All adults interviewed

dwelling units b. Random selection of a single adult

c. Selection left up to interviewer

(subject to quota restrictions)

what might have to be considered in drawing a sample of adults from

a city.

Any of the procedures given for one of the three stages may be

used in combination with any of the procedures given for another

stage, and thus it is possible to conceive of 27 different sampling

methods in this situation. Moreover, some of the procedures that we
might wish to consider have not been included in this table. Further

variations could be obtained by imposing external controls on the

sample. Thus we might wish to stratify blocks with respect to geo-

graphic location, or with respect to average rental, or with respect to

estimated size.

This example emphasizes the point made in the opening portions of

this chapter, namely, that general titles can tell us little concerning

the actual procedures used in selecting a sample. It is essential that

the producers of survey information provide a complete description

of sample design, and that the consumers of such information expect
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this description as a matter of course. Otherwise there is no basis

on which to evaluate the accuracy and reliability of the data.

3.10 THE ACTUAL APPLICATION OF THE PROCEDURE

We have already noted that a sample of individuals is important

only insofar as it leads to a sample of data. Two surveys may use

the same type of sampling procedure but apply it in different ways

and so get markedly different samples of data. They may use identi-

cal sampling procedures to select persons, and yet the ultimate results

may not be comparable for a variety of reasons. There may be es-

sential differences in the methods that are used to obtain information

from the sample elements such as mail questionnaires, personal inter-

views, group interviewing (where sample elements are called into a

central location and fill in their own questionnaires) , or telephone in-

terviews. There may be important differences in the extent to which

information is actually obtained from the intended sample. Thus

some of the individuals may refuse to be interviewed; it may be im-

possible to contact others without a prohibitive expenditure of time

and money; or persons sent a mail questionnaire may not respond.

These latter eventualities often mean that we do not obtain informa-

tion from an important fraction of the people in the sample origi-

nally selected. Consequently our advance predictions about the be-

havior of the sampling procedure may no longer be correct. All these

points must be included in the evaluation and comparison of sample

survey results. They will be treated in some detail in Parts II and

III of this book.

3.11 A BROAD CLASSIFICATION OF SAMPLING OPERATIONS

The kinds of sampling that have been described in this chapter are

those that have been distinguished and discussed most frequently.

A review of the reports of sampling surveys and studies of attitudes,

opinions, and wants reveals many instances in which the processes by

which the data were obtained do not seem to correspond to any of these

methods. It would be fruitless to set up a large number of specific

classifications to include the many varieties of sampling, but several

broad classifications are useful. They will be illustrated by a discus-

sion of three examples: (A) classification by the method of selection,

(B) classification by the type of contact or connection between sam-

pler and sample, and (C) basis for cooperation or compliance of per-

sons in the sample.
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A. The Method of Selection

The methods of selecting samples of people and of data may be

grouped into four broad classes:

1. Taking what is readily available.

2. Expedient choice.

3. Selection constrained by group quotas, matching, and other pur-

posive controls.

4. Probabilized selection.

1. Taking What Is Readily Available. In this class the sample is

scarcely selected at all. It is merely discovered or picked out of the

immediate environment. Although this may seem a careless or slip-

shod method, it is not necessarily so. Its application often consists

of a prolonged and careful search for available cases. This is essen-

tially the method used in a study of letters received by members of

Congress (8) . It is the method by which Thomas and Znaniecki ob-

tained a large collection of letters written by and to Polish immi-

grants in America to form a principal part of their pioneering study

of attitudes at the time of the First World War (9) . Another similar

application occurs in the interrogation of prisoners of war and refu-

gees (10, 11), in analyses of captured correspondence (12), and in

studies of excommunists such as Gabriel A. Almond's study, The

Appeals of Communism (13). It is also the method that must be

used in the studies of the reactions of civilian populations to major

disasters. Thus the sampler may have no other choice than to take

the sample that is offered to him ready-made by the force of circum-

stances.

In other instances, however, the sample seems not so much a rare

opportunity or scarce set of data as it does a windfall or a convenient

by-product that frees the user from more costly or arduous methods

of obtaining his sample. Thus the selection of readily available cases

is the method used by innumerable psychologists and sociologists who
have made studies of attitudes by giving questionnaires to the stu-

dents in their classes or members of other readily available groups

(14). It is the method used in some of the voluntary panels of con-

sumers, correspondents, and crop reporters, in which people are ac-

cepted who have been recommended, are willing to cooperate, and are

qualified according to some general criteria.

2. Expedient Choice. In this category would be placed methods

which recognize that the elements of a sample should be "chosen"

from among all elements in a defined population but which permit this
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choice to be made in the most expedient manner. This may not be

very different from taking readily available persons, but it does in-

clude active steps to make more members of the population available

or it rejects some that are readily available. For example, a ques-

tionnaire may be published in a newspaper with a request that every-

one cut it out, answer the questions, and then mail it to a central

office. A card may be attached to a product so that the users of the

product can report their reactions to it.

People have been approached for their opinions when they are as-

sembled at meetings, county fairs, conventions, women's club meet-

ings, bus stations, hospital clinics, and other places. There are two

selective processes that are usually involved: first, the sampler's se-

lection of the place and the occasion, and second, the processes of at-

traction that bring people to it. These processes introduce obvious

possibilities of bias and distortion that may make it impossible to

obtain a fair sample. On the other hand, certain types of places and

occasions will produce mixtures of persons who are widely dispersed

with respect to place of residence and ordinary daily activities. Dr.

Kinsey's sampling methods appear to have been of this kind. He
traveled about seeking all who would agree to be interviewed; he at-

tempted to interview all the members of various groups; he even in-

terviewed many hitchhikers. The results of his sampling procedure

may be fairly representative of the population he was interested in

studying in some characteristics but quite different in some others

(15). How good they were is still debatable.

An element of expediency appears even in some of the more rigor-

ous methods of sampling. For example, some surveys exclude people

who live in institutions, are migrating, or are homeless. The selection

is thus confined for the most part to private households when it is

believed that the results are substantially the same as would be ob-

tained by more refined and difficult methods attempting to cover the

whole population. Relative to the other problems involved in the

survey, the distorting influence of such exclusions is regarded as negli-

gible. This assumption may be unwarranted. Some test of it is al-

ways needed.

3. Selection Constrained by Group Quotas, Matching, and Other

"Purposive" Controls. There are methods of selection in which the

taking of readily available individuals or the active search for indi-

viduals is regulated by definite instructions that aim to make the

whole sample similar in a number of ways to the population that it is

to represent. The instructions may be negative so as to avoid certain

kinds of unrepresentative persons; or they may be positive and seek
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to provide specified numbers of persons of particular kinds. They

may specify that no children are to be included and that specified

numbers of men and of women are to be obtained. They may warn

interviewers against taking people who are too readily available, such

as their friends, members of their own households, or persons who all

live in the same district of a city. The instructions may be given in

such general terms as "Interview people who are regarded in their

communities as typical citizens" and "Try to pick a representative

sample with the right proportion of rich and poor, old and young, well

educated and poorly educated, and members of the important religious

and social organizations."

The indefiniteness of these general instructions, plus the latitude

that is left by even the more specific instructions of a positive kind,

leads many statisticians to call these methods "judgment sampling."

Judgment is used in many phases of sampling operations, but here it

is used rather freely in the actual determination of the individuals to

be included in the sample. Sometimes the element of judgment is

subordinated in some degree to definite rules. For example, a set of

cities or counties or other areas may be selected provisionally and

then tested by comparing its average values on each of several popu-

lation characteristics with the averages for the whole population.

Next some of the areas are removed and others added until the set

of areas compares quite closely with the whole population in these

characteristics. Some judgment is involved in the choice of areas to

be removed and added but the entire procedure could be reduced to a

set of formal rules that involve no judgment in their application.

Several decades ago this method was tried under the name of "pur-

posive sampling" with somewhat disappointing results.

Some more recent developments have shown the usefulness of exercis-

ing judgment in the stages of sampling prior to the final choice of the

sample rather than in the actual choice itself (16). The selection by

a group of judges or experts of "typical" cities, or regions, or dis-

tricts within a city, or individuals is still and will continue to be a

common form of sample selection. It aims to use what is known by
the best-qualified persons in putting together a better sample than

could be obtained without that knowledge. Undoubtedly there are

many instances in which the neglect of expert knowledge, or indeed

of any pertinent information, will seriously weaken the sampling op-

eration. Expert judgment has limitations in the selection of samples,

however, and even some biasing tendencies and defects. Therefore

this class of methods is often based on a somewhat optimistic ap-

praisal of the effectiveness of the expert. It may also overestimate
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the effectiveness of the control variables on which the sample is

matched to the population.

4. Probabilized Selection. In methods of this type chance is delib-

erately given a principal role in the determination of the individuals

who are to go into the sample. Since, in the simpler varieties of this

method, every individual in the population has the same chance of

getting into the sample, this may seem to involve no selection at all.

In fact it almost seems like an instance of the class discussed first, in

which the sample is not chosen by the sampler but just happens. With

these methods, however, the sampler does actually accomplish cer-

tain definite purposes by delegating the selection to a definite system

of chance. Under some specific conditions, his action could be fully

justified by the recently developed theory of games and statistical de-

cision theory. It is "blind selection" only in a restricted sense, for

ordinarily the sampler knows quite a bit about what he is doing. By
utilizing known facts and principles, he can channel the operation of

chance and gain the advantages it offers while avoiding the losses and

disruption that it might otherwise introduce. Probabilized selection is

favored by people who are relatively pessimistic about the effective-

ness of choice by experts and relatively optimistic about rigorous

methods. It opens up, as none of the other methods does, the possi-

bility of analyzing the operation of the sampling procedure in terms of

probability theory and of applying the theory of mathematical sta-

tistics to the design, operation, and analysis of the results of a specific

sampling procedure.

When we attempt to classify a particular selection procedure, the

line of division between these categories will be found to be blurred.

Many surveys use a mixture of two or more types. The classification

scheme should be useful, however, to bring some order into the variety

of methods that are used.

B. Type of Contact or Connection

The two other examples of principles for classifying various sam-

pling operations stem from and qualify the foregoing system for cate-

gorizing selection methods. The first of these concerns the nature of

the contact or connection between the sampler and the individuals in

the sample. This contact is the means by which the final sample of

data is extracted from the sample of persons. We might make a

distinction between obtaining the data: (a) through other persons,

(6) through communication in writing, (c) through direct contact by
talking, and (d) through observation of behavior. This classification

would not be wholly satisfactory, however, and hence a somewhat
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more extended one will be outlined. It follows a scale of increasing

involvement of the sample of persons in the process of obtaining in-

formation about them. We distinguish the following classes of con-

tacts :

1. Indirect connection.

2. Semi-direct contact.

3. Direct impersonal contact.

4. Direct personal contact.

5. Participating contacts.

This classification is based on the relation between the sampler and

the sample of persons. It generalizes the answers to the question,

"How did the sampler get the data from the persons in the sample?"

1. Indirect Connection. Ordinarily this type of contact occurs with-

out the knowledge of the persons who are in the sample. It taps their

attitudes and wants through knowledge and information which already

exist in the minds of people who know them, or which exist in records

in the possession of other persons. For this reason this type of contact

usually does not offer any opportunity to improve the records and

knowledge, or to discover and correct misunderstandings. In some

recent studies, for example, the people in the sample were asked how
their friends and relatives voted in an election. They had no oppor-

tunity to ask their friends and relatives but could only reply out of

knowledge they had gained previously in conversation.

The use of letters and documents is also an example of indirect

connection. Sometimes, of course, it is believed that such records

provide more accurate and franker replies than could be obtained

by direct questioning. However, the record may be one that tends

to conceal the "true" intentions and attitudes of the people who con-

tributed to it. For example, the record is not assumed to be a frank

one in "content analysis" when we attempt to see behind the mask of

propaganda. In this type of contact the possibility of using standard

questions and measuring devices is severely limited.

2. Semi-direct Contact. In this second type of contact, there is

some degree of "individualizing" of the contact. The most meager

step in this direction may be a request to each individual for his per-

mission to use existing records or to furnish records in his possession

pertaining to his own opinions, experiences, and actions. Records re-

quested might be correspondence, diaries, professional and institu-

tional records, recordings of interviews and private meetings, etc.

The essential point is that the individual usually has some control over

the material and may refuse to assent to its inclusion in the sample.



CHARACTERISTICS OF SAMPLING PROCEDURES 49

Of course his control may not be fully effective. The material may
be used in an anonymous manner or in such summary form that the

objections are overcome. There are important questions of legal and

moral rights in such instances that may be more prominent in the

future than they have been in the past.

A second feature of semi-direct contact is the opportunity afforded

for supplementing the recorded material with explanations, descrip-

tions of changes that took place after the time covered by the record,

and personal interpretations of a stated position. The individual con-

cerned may also provide clues to the location of other material related

to the original records. Such opportunities for further communication

will often lead to more direct contacts, though they may remain on a

relatively impersonal and indirect basis. Even though such subse-

quent contacts are developed, the contact can be regarded as being

primarily semi-direct so long as the principal data are those that were

recorded in some form for another purpose. If they are shaped to

the purposes or circumstances of the current inquiry, then the type

of contact changes.

3. Direct Impersonal Contact. The third type of contact involves

a request to specific individuals, or to all members of some population

collectively, to furnish information about their own individual attitudes

or wants. Ordinarily the individual or organization making the re-

quest is known to, or is at least identifiable by, the members of the

population.

The responses are influenced by the respondents' attitudes toward

the source of the request as well as the indicated use to be made of the

results. The request may be ignored or it may be definitely refused.

Questionnaire surveys that are broadcast to widely dispersed groups

may find the percentage of refusals and other failures to reply going

well above 75 per cent. This is very likely to produce a strong bias-

ing of the selection process so that the sample of replies is quite dif-

ferent from the replies that would have come if all the questionnaires

had been returned. Thus, even though the sample of persons selected

to receive the requests may have been closely representative of the

population in the characteristics to which the questionnaire applies,

the actual sample of replies is not representative of the characteristics

or of the desired responses concerning them. It might be observed

that a low rate of response is not inevitable. Many questionnaire

surveys are made in which 90 per cent or more of the sample of per-

sons is covered successfully.

4- Direct Personal Contact. The fourth type of contact is one of

person-to-person communication. Ordinarily it is an interview, but it
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could be conversation and correspondence, or a combination of the

two, over a period of time. An example of this combination is the

contact of a biographer with a person whose biography he is writing.

The biographer has an opportunity to go beyond the examination of

records, letters, and writings, and beyond collateral interviewing of

persons who have known or been associated with the biographee. He
can arrange for a period of personal contact for the mutually recog-

nized purpose of improving the biography. An interesting example in

early studies of attitudes is the analysis of an immigrant autobiogra-

phy by W. I. Thomas and F. Znaniecki (9) . There are many studies

of a similar nature.

Interviewing takes many forms. It may be done by telephone, by

visit to the home of the interviewee, by appointment at the office of

the interviewer, or casually in some public place. It provides a full

opportunity for supplementing each major question with further

questions designed to clear up ambiguities, fill gaps, explore the back-

ground of important material, check interpretations, and otherwise

enrich the data by using the responses to develop further questioning.

If carried far enough, the respondent may even be able to contribute

to the determination of the questions that should be asked in order to

develop the essential information. This of course requires that the in-

terviewer give the interviewee a reasonably complete account of the

purposes and problems of the survey.

It should be noted that direct and personal contacts are not neces-

sarily "face-to-face." Moreover, not all face-to-face contacts are di-

rect and personal. The mere fact that a person hands a questionnaire

to the people in the sample and receives it when it is filled out is not

sufficient. Even though something is said about the purpose of the

study and the method of completing the questionnaire, this kind of

contact has only a remote and modest relation to the answering of

the questions. It is not essentially different from direct impersonal

contact, even though the spoken words may be important as a means
of increasing cooperation.

5. Participating Contacts. In some studies the persons in the sam-
ple take an active part in the prosecution of the study. The method
of participant observation is a well-known example. In contacts of

this type the participant may only be a passive subject during part of

the data-collecting process. However, his connection with it is such

that his performance as a subject is influenced substantially by his

participation in the planning of the study, in contacts with other sub-

jects, or in similar phases of the work.

The manner in which information is obtained about his attitudes,
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wants, and reactions is usually altered considerably by this connec-

tion. He is not merely better informed about the purposes and meth-

ods of the study, but his responses are likely to be formalized to some

extent by his knowledge of the theoretical implications of the study

and of the analytical scheme according to which it will be carried

from data to conclusions. Some of the recent studies of community

life in new housing developments and of preferences with respect to

various features of residential construction are examples of this kind

of contact. So too are some recent studies of rumor and organization.

C. Basis for Cooperation or Compliance

The preceding principle of classification of sampling operations is

largely concerned with the degree of personal involvement of the sub-

jects in the production of the final sample of data. It measures the

opportunity they have to determine what data are to be obtained, to

formulate it for the record, and to participate actively in the research

undertaking. It necessarily involves the particular means of com-

munication and measurement, and it goes beyond these means to the

character and limitations of the communication involved in eliciting

responses on the one side and responding on the other. Communica-

tion, when fully developed, requires quite as much initiative on one

side as the other. Some cooperation is usually necessary, even when
the process involves little or no relation beyond the implicit linkage

established by a researcher in discovering and gaining access to rec-

ords from parties other than the persons to whom they refer. We may
find it useful to include a third principle to classify sampling opera-

tions by the influences that enable the sampler to obtain from other

people the sample of data, including his ability to motivate individ-

uals to provide information about themselves or about other persons

in the sample. This somewhat elusive facet of sampling is essential

to the operation of obtaining a sample of data.

The influence may be simply that of calling on the good nature of

people to help a stranger, or it may be strong pressures that compel

replies. It may be exerted directly through the contact or indirectly

by calling on the prestige and authority of some generally influential

agency. Some of the interviewing of civilians in occupied countries

by survey organizations that work for the occupying forces are ex-

amples of the latter type of influence.

The nature of the pressure, and the personal reactions of individ-

uals to various kinds of pressure, not only affects the degree to which

the sample of persons is covered but determines the kind and amount

of distortion of the data that will result from this aspect of the sam-
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pling. If strong influence is brought to bear on the entire sample of

persons solely to induce a small number of reluctant respondents, the

biases produced in willing respondents may prove a heavy price to

pay for the cooperation of the unwilling. Even a very friendly ap-

proach or the awarding of money and prizes may sometimes have un-

desirable effects on the accuracy and completeness of the data ob-

tained.

The sample of data will also be affected by the motivations of the

people in the sample, whatever the kinds of influence used to obtain

the data. Thus in indirect contacts the motivations that lead the

originating persons to write the letters they wrote, to keep a diary

and write in it what they did, to submit for recording the statements

and other information they gave all have an effect on the subsequent

processes of sampling and measuring attitudes, opinions, wants, and

related variables.

D. Other Principles of Classification

There are other principles of classification that are useful in group-

ing together the many varieties of sampling operations that have been

employed in the study of human populations. For example, the sam-

pling may be done at one time, at successive times, or continually.

It may also be classified according to the technical means used to

record the responses of persons in the sample, such as by standard

questionnaires, speech-recording devices, interviewers' notes, and self-

written replies. It may be done publicly or with various degrees of

privacy and anonymity. All such means are part of the production

of data and have a characteristic effect on it. Selection of what to

put into the record, losses from faulty memory, misunderstandings,

self-consciousness about the contact, outright deception, and many
other processes are involved in the recording of data.

No attempt will be made to develop the classification scheme to

include these other phases, but their effects and the problems of con-

trolling them deserve attention in a thorough study of the operations

of sampling and in valid assessment of the reliability of the results

they produce.

3.12 INTERRELATIONS OF SELECTION OF PEOPLE AND
OTHER PARTS OF SAMPLING OPERATIONS

Within a sampling operation, the selection of a sample of people is

a step toward obtaining the sample of data. Sometimes this step

can be planned and taken with little reference to how the data will
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be obtained from the sample of people after it has been chosen. Usu-

ally, however, the two steps are closely interrelated. A few simple

examples will serve to illustrate these points.

A. An Audience

A theatrical producer, who does not take the critics to be infallible,

wishes to find out from the first-night audience whether his play will

be a success. He can judge the answer from the frequency and vigor

of the applause (readily available, indirect), but this may not be a

satisfactory sign. He can ask his friends who are in the audience

(readily available, personal). He can listen to the conversation in

the lobby during the intermission (readily available, indirect). This

conversation, however, may reveal only the reactions of those people

who are most prone to express their impressions of the play. They
may be people who make snap judgments and change them quickly.

He can ask some of the people who are not talking (expedient

choice, personal) . If he tries this, how should he pick out the people

to talk to? He can also talk with some of the people who remain in

their seats when the others go out to the lobby. Their views may be

different. Will the front rows suffice as a sample or should he include

people sitting farther back? Will it be necessary to select people who
represent each price of ticket? Are the reactions of the audience at

intermission time a dependable indication of what their reactions will

be after they have seen the whole play?

He can have assistants do some of the interviewing. The assistants

may obtain the opinions of a greater part of the audience by giving

people a brief questionnaire to be filled out and collected (impersonal

contact). Will this be as good as talking with them? Or would it be

better to ask people to fill out cards, giving their telephone numbers,

so that he can telephone to a random sample of them on the following

day? Is the first-night audience sufficiently representative of the

people who will purchase tickets for subsequent performances?

These are a few of the questions that might be considered even in

so simple a survey as obtaining the reaction of a theatre audience.

There are other questions of the same kind to be asked regarding a

survey of reactions to a program on television or a political debate

on the air. Some of them would still have to be answered if it were

possible to get the whole audience to write down its reactions to the

play at the end of the show. They are a mixture of questions about

selecting people, making contact with them, and influencing them to

give their candid opinion about the play. Most sampling problems

are just such a mixture.
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B. A Library

The trustees of a public library wish to improve the service it per-

forms in its community. Two of their number spend an afternoon at

the desk talking with the people who come to charge out the books

they wish to take home. Is this a good sample? One of the other

trustees challenges the report. He claims that the wants of people

who come in the afternoon differ from those who come in the evening.

Many of the afternoon users are school children. The night-time

users tend to be people who work during the day. He also points

out that a special exhibition at the library on that particular after-

noon may have attracted some types of people more than others.

Moreover, he recalls that it was raining.

Another trustee thinks that people should be interviewed in their

homes where they may feel freer to express their criticisms. Still

another remarks that there may be many people who are not likely

to be interviewed at the desk because they seldom use the library.

They might be interested if new services were offered to attract them.

It becomes clear that people are likely to be interviewed in propor-

tion to the frequency with which they use the library, or even more

specifically, the frequency with which they bring books to the desk

to be charged out. Should the sample be one of people charging out

books, or of people entering the building, or of card holders, or of

people who reside in the neighborhood of the library, or of all

people who read books, including those who buy them or get them

from rental libraries? How should their opinions and wants be as-

certained? Is there a best way to sample for this purpose? Should

a sample of the community be taken and then the data for each

person be given a weight corresponding to the likelihood that he will

use the new services if they are offered? What advice can we give the

trustees on these questions?

C. A Store

The owners of a large department store wish to find out what their

customers would like to buy but do not find in the store at the pres-

ent time. Where and how should the owners ask them? What sample

of customers is needed? Is this problem any different from that of the

library? Does it differ from that of the theatre?

D. A Nationwide Survey

To help make orderly plans for the future and take prudent action

in the regulation of their affairs, both the agencies of government
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and the private enterprises of our economy need accurate informa-

tion about the wants of consumers and their expectations about spend-

ing their incomes. The consumers in turn need some assurance about

the income they may expect to receive before they can make wise

decisions about spending and saving.

A survey organization conducts an annual survey covering a sample

of the population to obtain some of the information that is needed.

Should it ask a few questions of a great number of people or more

questions of fewer people? How can it make sure that the answers it

gets truly represent what people think and what they plan to do?

How closely can we expect their future behavior to follow the plans

they now have in mind? Should the interviewers speak only with

the people who are employed or should they also talk with other mem-
bers of the families who may have some influence on how the income

is spent? Should they interview in the home or at work or some-

where else? Could they get satisfactory information by mail or by

telephone?

These and many other questions arise in a national survey. They
are complicated by the wide scattering of the population and the long

distances that we must travel to reach a national sample. Must it

be spread over the entire area of the United States in the same way
that the population is spread over that area or can it be concentrated

in ten or fifty or a hundred places? If it can be concentrated, how
should we choose the cities, towns, and rural areas in which the sam-

ple of people will be located? What is the most economical way of

choosing the sample and surveying it? When the survey is completed,

how much confidence can we place in its results? How much can an

organization rely on the survey in determining its policies? How
much can a family rely on it in deciding whether to make a major pur-

chase now or wait until later to buy?

E. An Experiment

In the summer of 1946 the effect of the atom bomb on naval vessels

was tested at Bikini (17). Prior to the test there was a wide range

of opinions about the ability of ships to withstand the effect of the

tremendous explosions that had shown their force in the first test in

the American Southwest and then at Hiroshima and Nagasaki. Al-

though the Bikini test was conducted under conditions of great se-

crecy, enough information was released to the public to make a

major addition to its knowledge of what the atom bomb could do and

how it might affect world peace. At the least the test had great po-

tentialities in provoking serious discussion and changing attitudes.
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In effect, therefore, not only was the Bikini test an experiment in

the vulnerability of naval vessels, it was an experiment in the reac-

tion of the public to terrific demonstration of power and danger.

What effect would it have on public attitudes, both toward the atom

bomb and toward the prospects of future warfare? What would be

its effect on the outlook of people toward American policy in interna-

tional relations?

The natural way to study this experimentally induced change is to

measure attitudes before and after the experiment. How long before

and how soon after the event should this be done? Would the effects

be anticipated by some people as a result of advance publicity con-

cerning the test and the question of what the bomb might do in fu-

ture conflicts? Would the effects occur immediately after the event

or would they develop more gradually? Would they be the same in

all parts of the country or would they be greater in areas that might

some day be the targets of enemy bombing? Would the public re-

action be an increased demand for air raid shelters and other de-

fensive measures? Would it be for the abandonment of naval ship-

building programs and the use of the funds for defense programs?

Would there be a call for international control of atomic weapons or

even for world government? Would the further development of

atomic weapons be stimulated or restricted? What features of the test

and the publicity about it would prove the most influential in producing

the changes that occur?

In order to answer such questions as these, what kind of interview-

ing and how extensive a series of contacts with a sample of the

population are necessary? How should a sample of persons be drawn

for a study of this kind? Should the same people be interviewed be-

fore and after the test or should a fresh sample be interviewed after

it occurred? Would the previous interview tend to alert the people

who were in the first sample to the coming event and thereby modify

their reactions? Would they remember what they said at the first

interview and try to be consistent with it in what they said in the

interview after the event? What is the best way to conduct a study

of this kind and how do we decide the adequacy of its results as scien-

tific data to be used in drawing inferences about the processes of pub-

lic reaction to major events?

There are countless other examples that might contribute to the

picture of the variety of methods of sampling, their close association

with the purposes they are to serve, and their involvement with meth-

ods of obtaining information from individuals in the sample. The
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questions that have been listed are difficult to answer. There is no

completely satisfactory answer to most of them. None the less it is

very worthwhile to consider them carefully and come to a reasonable

conclusion on each in order to increase the value of the data that are

to be obtained. Fortunately, both experience and some general prin-

ciples help.

3.13 COMMON CHARACTERISTICS OF SAMPLING
OPERATIONS

It is possible to learn about sampling and to understand how it

works by accumulating experience with actual samples. It is also

possible in this way to make relatively sound judgments about the

dependability of some sets of sample data.

Unfortunately learning by experience does not proceed very fast

in the case of surveys. They are not made frequently enough to give

very many examples of how they work out. We know all too little

about their accuracy. We know much less about the conditions that

affect their dependability. Taking a survey of a human population is

usually quite complicated. It involves a great many factors that af-

fect the results, each of which is difficult to observe. The approach

to sampling wisdom by the long road of experience is all the more

disappointing because there are so few opportunities to determine just

how well the samples we encounter on the way actually do turn out.

There are some exceptions in which a check on accuracy is avail-

able. The surprises that have occurred during the past twenty years

in the election polls are an example. We would progress more rapidly

in learning about sampling from actual experience if other surveys

were subject to similar tests.

Faced by the paucity of such direct tests of survey results, we must

turn to other means of appraising the dependability of both the out-

put and the methods of survey operations. One way is to look into a

survey and see "how it works." We must examine each operation

more carefully. We must identify the particular parts that it includes

and discover how each affects the dependability of the whole opera-

tion. We must then form a comprehensive judgment for each survey

from the specific information we obtain in this way. It is an over-

whelming job to do this afresh for each survey we encounter.

The task becomes feasible only when the multiplicity of methods

and situations can be reduced to a much smaller number of typical

systems or to what we shall call "models" in the discussion that fol-

lows. To start in this direction it is necessary to determine what fea-
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tures are common to all sampling operations, or at least to a con-

siderable proportion of them. We need to have a fairly clear under-

standing of what these common features are and of what is meant

by the words that are used to refer to them. In the course of clearing

up our vocabulary, we shall acquire sharper tools of thought with

which to describe, analyze, appraise, compare, and generalize the

sampling operations we examine. One result we obtain in the end is a

set of rather general principles of sampling and some familiarity with

the ways in which they can be used. The following list presents and

discusses briefly some of these common features of sampling opera-

tions. This list is not meant to be exhaustive. Furthermore, many
of the separate items are related to one another. These relations will

be treated extensively in the chapters that follow.

A. Sampler, Situation, and Purposes

1. The Sampler. A natural place to start is with the person or or-

ganization doing the sampling, or at least with the persons who are

contemplating a possible sampling operation. For simplicity we shall

refer to the sampler, leaving it understood that several persons may
be sharing this role. We shall use the term even if a number of per-

sons have a part in the sampling operation but no one of them directs

the operation or is involved to any greater extent than the others.

2. The Situation. Next there is what we may call the circumstances

or the situation, namely, all those aspects of the environment within

which the sampler will perform the sampling operation and which

may affect the operation to an important degree. It includes other

people. It includes the resources of funds, equipment, information,

transportation, services, and other means the sampler needs to per-

form the survey or study of which the sampling is a part. It also in-

cludes aspects of the survey that are wholly distinct from the sam-

pling. It must include the customary behavior of people and various

existing relationships between them that both make possible and limit

the activity of the sampler. It is the context of his own activity.

3. Purposes. There are in the situation, and perhaps in the sam-

pler's mind, one or more purposes to be served by the survey. The
sampling may not be viewed broadly enough to link it directly to these

purposes, but it is at least connected to them through intervening sets

of purposes, proposals, specifications, aims, and objectives. The most

immediate of these may be merely a request for a sample of a certain

kind or for data on a certain problem. There may on the other hand
be a complete and detailed program of what is wanted and how it

should be obtained.
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Here at the beginning, then, is a sampler operating in a situation

under the ultimate direction of certain purposes. The producer of

the play was such a sampler. So too was the board of trustees of the

library. The group that attempted to measure the public reaction to

the Bikini experiment was also a sampler operating in a much larger

and more complex situation and with far more serious purposes. We
can now be more specific about the various details of a sampling

operation and describe them in whatever form we find them.

B. The Population, Selection Process, and Operations

1. The Population. All sampling operations aim to produce infor-

mation about some population of persons larger than the sample that

is actually selected and measured. The population may be only

vaguely defined by the purposes of the survey, and this vagueness

may not be cleared up at any point in the survey process. Much
scientific information is about populations that are only partially

defined. This is true, for example, of psychological experiments on the

factors that change attitudes. These experiments are almost always

performed with a group of subjects that is not representative of the

population of the country in which the experiments are done or of any

similar population, however defined.

It is more important in most surveys than in such experiments to

determine what population is to be represented and to regulate the

sampling to that end. Often there are several populations, each to

be represented by some of the data that the survey produces. A sam-

ple of the opinions of voters on public issues may also be directed

toward all persons who were eligible to vote, including those whose

views on the issues were not strong enough to induce them to take

the trouble to cast their ballots. It may even extend to include per-

sons who would make themselves eligible if they were more deeply in-

volved in the issues and political contests that are to be decided.

Whether there is one population or a set of several populations, the

sampling is directed toward the production of measurements and esti-

mates that will represent the populations to which they refer.

2. Selection Process. All sampling involves some process of selec-

tion by which one or more samples are designated in the population.

It may be merely the act of taking what is readily available, or it

may be an arduous series of technical procedures. It may consist of

taking a sample from one population for use in obtaining a sample

of another population; for example, a sample of persons who are 21

years old or older is selected and interviewed in order to obtain a

sample of persons eligible to vote. The persons who are found to be
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not eligible, on the basis of the information they supply in the inter-

view, can then be separated when the data are analyzed from those

who are found to be eligible, leaving the sample that was desired.

Sometimes it works the other way. Studies of family expenditures

were made in 1936 on samples of the native white population. Later

an attempt was made to use the data as a sample of the entire popu-

lation. Although several small samples of Negro and foreign-born

persons were available, they were not sufficient to represent this part

of the larger population; thus the studies were not fully representa-

tive.

The methods and techniques of obtaining samples from populations

are many. In any sampling operation it is important to have a clear

and definite understanding of the methods that are being used and to

take account of their characteristics in appraising the data produced.

This will be called the "sampling procedure" or the "selection pro-

cedure." When all the related steps, such as the actual activities of

the sampler to apply the procedure to a population are also included,

it will be called the selection process. For example, the sampler may
make a public appeal for cooperation, write letters to people who will

be visited by an interviewer, send interviewers back when their pre-

vious efforts have been unsuccessful, substitute new names for people

who are missed, etc.

3. Operations. All sampling operations have their own operating

problems. Some of the circumstances may interfere with operations.

Storms, heavy snow, muddy roads, floods, and other results of un-

favorable weather are one kind of hindrance to interviewing in the

field. Reluctance and outright refusal to be interviewed are hin-

drances on the human side. The difficulty of recruiting and training

personnel for dispersed and usually temporary jobs is another prob-

lem. Many methods of sampling involve technical operating difficul-

ties of their own.

C. Measurement and Estimation

1. Measurement Processes. The measurement of groups and indi-

viduals is not simple. In the broader sense of the term it involves

identifying those people who are of the kinds that are being studied,

such as persons eligible to vote when the survey is one of the forma-

tion of voting decisions. It involves counting, observing, interview-

ing, or otherwise measuring the people who are selected for the sample.

These operations we designate by the general term "measurement,"

sometimes with emphasis on the methods or procedure, sometimes on

the actual performance of the operation, and sometimes on both. In
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certain instances, the terms "process of measurement" or "meas-

urement process" will be used. It is just what is necessary, starting

with a sample of people, to obtain from them a corresponding sample

of information in the form of numerical quantities or the equivalent.

2. Group Measurements. The purposes always include, or at least

imply, a need for information about a class or population of people.

Ordinarily what is needed is not information about any individual

by himself, but information about the number of individuals of differ-

ent kinds, the average values of certain measurements, the propor-

tions of persons in various categories, and measures of the relation-

ships of two or more variables in the population. These are proper-

ties or characteristics of groups, or of the whole population, not of

individuals.

Group measurements are derived from individual measurements but

they cannot be obtained simply by measuring only one individual.

There may be no possibility of finding an individual whose measure-

ments are exactly the same as those of the population. Thus there is

no individual who is 55 per cent Republican in the same sense that

the voting population may be.

The measurement of opinions, attitudes, and consumer wants is still

quite primitive but, within this limitation, the purposes of a survey may
well become translated into a definite request or specification, "Ob-

tain a reasonably accurate estimate of the prevalence of X attitude

in the population P." It may include many such simple requests, and

the specifications may also call for various combinations and subdivi-

sions of the variables. The survey will often require the collection of

other information needed for subsequent analysis and interpretation

of the principal variables, and it may also make use of information

obtained from other sources.

3. Measurements of Individuals. The information about a group

or population of people must be obtained by measuring individuals

and combining the measurements statistically. The individual char-

acteristics that are counted or measured are often called "variables."

The term "variable" is used to designate not only information that

may take any of several numerical values but also information that

takes the form of non-numerical categories such as "yes" and "no" or

"favors" and "opposes." When there are two categories, they can be

treated as if they were numbers by assigning the value 1 to one of

them, it does not matter which, and the value to the other. If

there are more than two categories, then a somewhat more compli-

cated but definite numerical coding can be made.
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4. Estimation. Sample data seldom are suitable indicators of the

population variables when taken raw, just as they stand. Usually

they must at least be converted into averages, proportions, and per-

centages, as well as certain measures of relationship. Often more

complex statistical methods are used to derive from the data the esti-

mates that are appropriate to the population. Even the estimation

of frequencies—counts of particular kinds of individuals in the popu-

lation—may be complex. In the simplest instances they are made by

multiplying each count or frequency recorded from the sample by a

suitable constant factor. Thus if the sample is 2 per cent of the

population, each sample frequency may be multiplied by 50 to bring

it up to an estimate of the frequency in the whole population. In

other instances they require extensive computations, and they may
even be performed by electronic computers. These procedures and

others like them will be referred to as "methods of estimation." Esti-

mation may involve the use of data on several variables other than

those that are estimated and even some use of non-numerical infor-

mation and judgment. When the method is considered to include the

closely related phases of the sampling and measurement processes, it

may be termed the estimation process.

D. Appraisal and Gain

1. Accuracy, Representativeness, Use, and Appraisal. Every sam-

pling operation is likely to include some judgment or appraisal of the

accuracy and representativeness of the data it produces. It is also

likely to involve, as the final stages, certain steps necessary to apply

the data to the purposes of the survey. This may be little more than

a brief period of thinking about them on the part of the sampler him-

self, or it may involve extensive discussions, comparisons, analyses,

and interpretations. It may involve the preparation of reports for

publication or presentation orally. There may be subsequent periods

of re-examination of the whole survey and the data it produces in the

light of information that comes to hand at a later date.

2. Costs, Values, and Gain. In any situation the sampling opera-

tion requires some effort and involves some costs. The situation also

offers some means of placing a value on the information about one or

more variables. Were it not for this value, sampling would not ordi-

narily be undertaken unless the costs were strictly negligible. The
value arises out of the uses to which the information may be put and

tends to depend both on the accuracy of the information produced by
the survey and on the accuracy of information that was available

prior to the survey. If the effect of the sampling on the whole sur-
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vey, including all its purposes, is evaluated accurately in terms of the

value of the data produced and the costs properly attributable to the

production of the data, then the best method of sampling is that which

produces the greatest gain (value less costs)
,
given the circumstances

and the other phases of the survey.

3. Risks and Chance of Gain. There is an element of risk in all

sampling operations. Although the use of sampling to obtain informa-

tion of a certain type in a particular situation may be quite advan-

tageous in the long run, it may turn out to be actually disadvan-

tageous in occasional instances. This is to say that if we knew enough

to evaluate an actual sample accurately, we might be correct in con-

cluding that we were better off without it than with it. The only

way that we can gain the long-run advantages of sampling is to ac-

cept the risk of the occasional losses. It may not even be possible

to recognize the losses as such when they do occur. When it is clear

that a loss has occurred in sampling, there is no sufficient reason to

discard the sampling method or even to terminate a series of sam-

pling operations that may be in progress, unless it is judged that this

will avoid additional losses that are greater than the long-run gains

that may be expected from a continuation of the sampling. In this

respect sampling is not essentially different than many other kinds of

enterprise.

E. Summary of Common Characteristics

There are other common features of sampling, but at this point it

may suffice to summarize those that have been brought to the fore.

We start with a sampler operating in a situation under the general

guidance of certain purposes which may be translated to some degree

into operating specifications. The sampler is engaged in obtaining a

sample of information in the form of measurements of certain vari-

ables or their equivalent from which, by suitable estimating pro-

cedures, will be produced a set of estimates of the values of the vari-

ables that are characteristic of the population. He may seek to ob-

tain the greatest possible gain by accepting certain costs necessary

to get information of greater value, the value being dependent on the

uses that will or can be made of the estimates and on their accuracy

and representativeness relative to the population or populations in-

volved in their use. In the course of producing the data, various

operating problems will be encountered and use will be made of some

method or methods of selection to obtain an actual sample from the

particular population that is sampled. This sequence of the selection

process, the measurement process, and the estimation process, in rela-
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tion to the situation and its operating problems, may be thought to be

the survey process. These terms emphasize what is common to sam-

pling operations.

Much that is not common is of equal importance. Samples differ

in many ways. They vary greatly in size, ranging from as few as

ten or twenty persons to millions of people and from a single variable

to hundreds of variables for each person. They may be confined to

a single locality or occupation or age group. They may cover the

full range of kinds and conditions of people found in a national popu-

lation. They differ in the form of contact of the survey personnel with

the people in the sample.

They vary in the simplicity or subtlety of the measurements that

are made and in the accuracy of the data that result. They differ

in the amount of detail and explanation that is needed with each

measurement to aid in the interpretation of the data. Likewise they

vary in the number of variables for which measurements are made
and in the extent to which the survey is concerned with the interrela-

tionships among these variables.

The operating conditions vary greatly too. There may be great

haste to complete a survey in a few days or it may be spread over

weeks or even over months. The budget may permit the employment

of very competent personnel and ample expenditures for facilities and

preparations. It may require severe economy and taking greater

risks for want of adequate resources.

The survey may turn out fortunately, by chance, or it may make
the sampler a victim of an adverse turn of fate. The external condi-

tions, such as weather, the political and economic situation, shifts of

opinion, and the moods of the public, are always different from one

sample to another. The timing of various steps cannot always be

adjusted prudently in relation to the timing of future events that may
interfere.

In spite of these differences and uncertainties, however, it is pos-

sible to draw general conclusions about sampling procedures from an

examination of past experience, especially on points of similarity

among surveys. It is possible, by analysis of the way in which sur-

veys work, to establish and use general principles. These principles

constitute a working theory of sampling that can be employed to ap-

praise the results of the sampling that has been done by others and

to design better sampling operations for ourselves.
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CHAPTER 4

Some Models for the Analysis

of Selection Procedures

and Measurement Processes

4.1 SAMPLING OPERATIONS AND MODELS

The preceding chapter was intended to improve understanding of

sampling by abstracting, from the bewildering variety of instances of

sampling, a number of features that are in some degree common to

all sampling operations. When a new survey is encountered in the

future, it is to be expected that the identification of these features

and the description of the exact form that each assumes will help in

analyzing the dependability of the results produced by the survey.

There is, however, only limited value that can be attached to the

deductions made on the basis of identification and description alone.

Each characteristic feature of a sampling operation can appear in a

wide variety of forms, and the various features can then be combined

into a complete survey in a practically limitless number of ways. It

would be impossible to find examples of more than a few combina-

tions among the surveys that have been taken. Even for these few,

the experience of using them would not always be adequate to pro-

vide an accurate guide for future use of similar sampling plans. An-

other approach is required.

Certainly some important conclusions can be found that apply to one

or another large grouping of different sampling plans, grouped together

because they are alike in certain essential characteristics, even though

in other respects they appear to be quite dissimilar. Such essential

similarities may not be readily apparent. Once they are discovered,

however, they can be used to classify surveys or to associate them

with a limited number of distinct "types" or species. Within each

type or classification additional similarities in essential characteris-

66
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tics may be discovered, and the varieties as grouped together can be

compared to see what essential differences remain to restrict the use-

fulness of the classification.

The preceding step from description to classification is naturally-

followed by the selection for each class of one or more examples that

represent it by portraying the common characteristics in the form and

degree exhibited (with minor variations) by the members of the

class. Study of the example may then take the place of separate study

of the individual members of the class. If, for the purposes of a

study, some common characteristics are important and others are not,

an example can be chosen that portrays these important characteris-

tics exceptionally well, even though it does not represent the class so

well in other characteristics. It is necessary, however, that the ex-

ample be representative of the class in essential interrelations among
the characteristics as well as in the characteristics themselves. We
are interested not only in what parts go to make up a survey opera-

tion but in how they are put together and how they work.

We can go a step further. Taking advantage of the fact that the

example need not be fully representative in all respects, we can con-

trive somewhat artificial examples in order to enhance their effective-

ness in representing the essential features we wish to emphasize.

When we take this further step, we are making a model and using it

to demonstrate certain features that are important. We can use a

model to aid us in thinking more effectively about these features and

in analyzing the entire operation. If we use the model properly, we
may even be able to predict from the model how the operation will

actually work out in practice.

The use of models is well developed in engineering and science. A
small wood or metal object shaped like the hull of a ship, but with

no engine or internal parts corresponding to those of an actual ship,

is pulled through a long trough of water to determine how efficient a

hull of this design would be in an ocean-going vessel. A small object

shaped like an airplane or an airplane wing is fixed in the rapidly

moving stream of air in a wind tunnel to determine how an airplane

with a particular design feature would fly. These models are similar

to what they represent in a few respects but not in many. None the

less the data they produce, when used properly and with full allow-

ance for the respects in which the model differs from the real object,

prove in practice to be accurate and very valuable.

In addition to physical models, there are conceptual models con-

structed out of ideas and relations among ideas. They are systems

of thinking about the real systems they represent. Thus the physical
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model of an airplane can be represented by a blueprint or drawing.

The model is now operated mentally. Relationships may be traced by

measurements on the paper. We may even take one further step and

free ourselves from any dependence on physical models and drawings.

We can use instead the simple and powerful methods of mathematics

to express the relations among various portions of the physical model.

We then have a mathematical model. Mathematical models are being

used in many practical ways, as well as in scientific theory, to an in-

creasing extent. Many useful applications of mathematical models

have been found in the social sciences (1, 2, 3).

Mathematical models for sampling procedures have proved espe-

cially helpful in exhibiting clearly their essential features, showing

how they work, facilitating certain measurements and calculations,

and providing a basis for comparing them. In view of the many ex-

cellent books on this subject (4, 5, 6, 7, 8, 9) we shall not attempt a

review of this material here. Instead, the next section will set forth

in very general terms conceptual models for some types of selection

frequently used to choose samples of people for the measurement of

opinion, attitudes, and consumer wants. A later section will be con-

cerned with conceptual models of the measurement process. Then the

models will be combined in an effort to describe the way in which

sampling operations work and the ways in which they can be com-

pared and appraised.

In summary, then, it is possible to use physical representations to

demonstrate the nature and relations of systems of objects in the real

world. We can even measure some of the characteristics of the ob-

jects and systems from their physical models. Maps and drawings

serve a similar purpose, with more of the particular detail of reality

eliminated in order to display the essential facts still more clearly.

A further step takes us to sets of ideas that represent conceptually

the system of objects and operations as it exists in the real world.

When these ideas are developed in mathematical form, they permit

logical deductions and calculations that would be much more difficult,

if possible at all, in direct observation and manipulation of the real

world.

The models do not represent reality in more than a few selected

respects, and even for these features the representation may be quite

imperfect. Hence conclusions drawn from models must always be

checked in the actual world. Their approximate character as well as

their oversimplified portrayal of what they represent must be taken

into account.

The proper use of each model should be fully understood, and the



MODELS FOR SELECTION AND MEASUREMENT 69

following information should be clearly stated: (a) the features in

which the model is representative and those in which it is not, (b) the

part of the model that corresponds to each part of the reality that is

so represented, (c) the scale relationships and the manner in which

distortion can be adjusted, {d) the degree of accuracy maintained,

(e) the basis for interpreting the results of working with the model,

and (/) other facts to assure us that we can learn correctly and not

be misled by the model. When used in this way, models are of great

value.

4.2 MODELS OF SELECTION PROCEDURES

A primary requisite of a model for a sampling operation is that it

set forth clearly the essential characteristics of the operation and the

manner in which the different characteristics interact. Then we can

attempt to isolate the key factors that are susceptible of numerical

measurement and use these in deducing from the model predictions

about the actual performance of the defined operation. In this sec-

tion we shall present the very broad outlines of models for a number

of situations. These models are intended only to illustrate a general

method of approach. Each model will therefore contain only certain

essential features of the procedures used to select samples of people,

not the many other details of the entire selection process, the measure-

ment process, or any other part of the survey. When they include

such other parts, it is only for the purpose of making the example

more concrete.

A. A Model of Selection by Taking What Is Readily Available

One of the convenient sources of information on opinion is the de-

partment of a newspaper devoted to letters to the editor. By ac-

cumulating clippings over a period of time, we can obtain a consider-

able amount of material on the opinions of persons living in the area

served by the newspaper toward any specified timely topic. The
opinions expressed in these letters would certainly be of interest in

and of themselves, but suppose we wished to use them as a sample,

on the basis of which to infer something about the distribution of

opinion in the population of all people living in the area. What sort

of model might be constructed to describe this situation, and what
conclusions might we legitimately draw from the model?

To be more concrete, let us suppose that we wish to ascertain opin-

ion toward a proposal to lower the voting age to 18 years. We might

then think of the population as being divided into four groups.
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1. Definitely in favor of the proposal.

2. Definitely against it.

3. Relatively indifferent to it.

4. Not aware that the proposal has been made.

The avowed purpose then of examining the published letters to the

editor is that of determining the fraction of the population falling in

each of the four groups.

Obviously each of these groups will have a different rate at which

they send letters to the editor. Group 2 might be expected to have a

relatively high rate, Group 1 a somewhat smaller rate, Group 3 a sub-

stantially smaller rate, and members of Group 4 will not write at all.

They contribute at different rates to the daily flow of letters that

reach the editor's desk. However, we must now recognize that the

editor makes the final selection of letters that are actually published.

Ordinarily he cannot publish all of them. Let us assume that the

editor attempts to report both sides of the controversy equally well

but, influenced by his own position in the matter, prints a few more

letters in favor than he does of letters against the proposal. At times,

other issues are being debated so vigorously that he receives an un-

usually large number of letters about them; consequently he may
print fewer letters on each current issue, including the vote for 18

year olds. If we now determine the proportion of letters published

in the newspaper that were in favor of the proposal, what can we con-

clude about the support and the opposition it has in the whole popu-

lation?

We may formulate a model by conceiving the flow of information

about reader opinions as a stream with three stages: (a) The source.

Each person in the population can write a letter and thereby bid for

selection of his letter for publication. The rate at which bids are

made may be constant or variable over time and from person to per-

son. For many persons it will be zero over their lifetime, (b) Prior

selection and diversion. An intervening selection by the editor takes

place and some of the bids are rejected. The letters that are printed

are selected on the basis of certain properties, (c) The final selec-

tion. The surviving bids reach the sampler (the reader), who merely

takes as his sample everything which comes to him in this convenient

form within some convenient period.

Clearly, the model indicates that the information in the letters so

selected provides no adequate basis for estimating the proportion of

the population in favor or opposed to the proposal or the rates at

which different groups originate bids. It does not even provide a basis
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for estimating the effect of the editor as a selection mechanism. Just

as the water that flows in a river bed may be partly diverted, re-

combined, contaminated, purified, and modified in other ways before

it reaches a given location downstream, so the flow of information may
be modified in various ways. The sampler cannot be confident about

his estimates of the sources.

Even though this model does not provide a sound basis for drawing

many conclusions from the letters that appear in the newspaper, it

does help us to understand how a process of selection can be severely

distorting. It also points to the facts we need to know to draw any

confident conclusions from the letters that are published. It suggests

how little control of the sampling the sampler actually exerts. Each

group has a different rate of writing to the editor. The editor prints

a different proportion of the letters he receives from each group.

That proportion depends on the number of letters he receives from

each group, since it is aimed at equal space for both sides. We can

see that if people in one group were stimulated by public leaders or

an organized campaign to write more letters to the editor, it might

have no effect at all on the proportion of letters from this group that

would appear in the paper. The selection of the persons in the sam-

ple therefore is made primarily by the initiative of the persons who
write and by the actions of the editor who determines which letters

will be printed.

B. A Model of a Procedure of Selection by Searching

and Matching

Instead of depending on people to "volunteer" by offering "bids"

for selection, the sampler may take active steps to "enlist" people in

his study. Thus he may go looking for persons of several kinds, keep

track of the number found, and like a fisherman who catches his

limit, stop taking people of a specified kind when he has reached

the specified number. In this way he tries to match the sample to

the population, at least in the categories he uses to determine the kinds

of persons he seeks and also to some extent in categories that are

closely associated with them.

As a simple case of sampling by searching and matching, we may
consider the example of a quota interviewer who is told to obtain

interviews with so many men and so many women, so many persons

of high income and so many of low income, and similarly for the

other characteristics used to control selection. Even though the quota

interviewer may be constrained to do his searching in specified areas

of a city and may be instructed to obtain interviews in the home, the
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ultimate choice of respondents is left up to his discretion. Some as-

pects of the actual search procedures used by quota interviewers are

described in Chapter 12.

We may think of a model for such a searching and matching pro-

cedure in the following terms. An active sampler goes out to get a

sample in much the same way as a housewife takes her list and basket

to go shopping. He takes the initiative in seeking out persons be-

yond the group that is readily available to him. It is he who writes

letters, or visits people in their homes, or finds them elsewhere, thereby

originating the steps that lead to the selection of some of them for

the sample. His efforts make more of them available, though many
may remain still entirely out of reach of the selection process. He
may reject some of the persons with whom he comes into contact as

possible members of the sample, but in this model he has control of

the rejection procedure and he has, whether he uses it or not, an op-

portunity to learn what effect it has on his sampling. Again we may
think of several kinds of persons in the population and different pro-

portions of each kind among those who are at least considered for

possible selection. The sampler also has different rejection rates for

each kind, possibly depending on how many persons of each kind he

has already selected. If these rates are known or can be estimated

with some degree of accuracy, it may be possible to use the model to

predict how the sampler will function as a selective device under

searching and matching constraints. When the sampling is done by

many persons and in several steps, the model need only be elaborated

to conform to these variations. This extension would be required to

describe a large-scale quota operation where many interviewers are

simultaneously carrying out the searching and matching procedure.

The American Youth Commission of the American Council on Edu-

cation made a study of the conditions and attitudes of young people

in Maryland in 1936. The report describes the search in vivid though

not precise terms.

To reach these youth, the Commission's agents went anywhere and every-

where that young people were to be found. Most of them, 52 per cent, were
interviewed in their homes. The next largest group, about 33 per cent, were
found elsewhere in their neighborhoods—their clubs, community centers,

street corners, swimming pools, public parks, dance halls, beer "joints," drug
stores, and anywhere else that youth might congregate. . . . That they
might not miss the other social extreme, the interviewers went to relief of-

fices where youth along with adults awaited their turn at the dole, and to

employment agencies where they awaited their chance at a job. And finally,

to complete their invasion of the world in which young people live, the inter-

viewers went to the places where they work. . . . Every kind of neighbor-
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hood or area, every social and economic stratum, and every educational and

intellectual level was proportionately represented in the final sample (10,

pp. 5-9).

Another kind of search procedure in which special efforts were nec-

essary to gain the cooperation of the persons in the sample is de-

scribed by Kinsey (11):

The techniques of this research have been taxonomic, in the sense in

which modern biologists employ the term. It was born out of the senior

author's long-time experience with a problem in insect taxonomy. The
transfer from insect to human material is not illogical, for it has been a

transfer of a method that may be applied to the study of any variable popu-

lation, in any field (p. 9).

The difficulties . . . promised to be greater than those involved in study-

ing insects. The gathering of the human data would involve the learning of

new techniques in which human personalities would be the obstacles to over-

come and human memories would be the instruments whose use we would

have to master (p. 10).

Lectures to college, professional, church, and other community groups

have most frequently provided the entree to the better educated portions of

the population. Hundreds of such lectures have been given. Perhaps 50,000

persons have heard about the research through lectures, and perhaps half

of the histories now in hand have come in consequence of such contacts.

Practically all of the contacts at lower levels, and many of those at other

levels, have depended upon introductions made by persons who had previ-

ously contributed their own histories. One who has not already given a his-

tory is not usually effective as a "contact man." Contact men and women
have often spent considerable time and gone to considerable pains to inter-

est their friends and acquaintances (p. 38).

In securing histories through personal introductions, it is initially most
important to identify these key individuals, win their friendship, and develop

their interest in the research. Days and weeks and even some years may
be spent in acquiring the first acquaintances in a community. . . .

The number of persons who can provide introductions has continually

spread until now, in the present study, we have a network of connections

that could put us into almost any group with which we wished to work,

anywhere in the country (p. 39).

C. A Model of Selection Using Areas

To avoid neglecting some parts of the population that may be quite

important for the purposes of the survey, a thorough search may be

conducted aimed at making all persons equally and fully available

for selection. When this is too difficult a task, we can confine the

thorough search to a set of selected areas. Thus we reduce the amount
of work necessary to find the people in each area who live there, work
there, are present in the area at a specified time, or are attached to

it in some other way. The selection procedure then starts with the

choice of a sample of areas.
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If all the persons associated with the chosen areas are then sought

out and selected, the representativeness of the sample of people will

depend on the selection of areas and not on any process of selection

of persons within the sample areas. Sometimes the areas are selected

by well-informed persons who pick those places which they think

are representative of the whole population. They may choose one or

more cities to represent a region or the urban population of the na-

tion (12, 13, 14). They may select a number of blocks by chance

from existing records and maps on which all the blocks are shown,

or they may use some more highly controlled method of the kinds dis-

cussed later. Certain blocks may be rejected for special reasons and

others not even considered at all.

An excellent example of choosing a representative city and then fol-

lowing an exhaustive search procedure is provided by a study of child-

bearing in Indianapolis which included questions about the parents'

desire for children and many related attitudes. The search was then

conducted in the form of a complete survey of all white occupants of

more than 100,000 dwelling units among whom only 2589 couples were

found who were members of the particular population subgroup that

was the object of the study, "couples with the following character-

istics: husband and wife native white; both Protestant; married in

1927, 1928, or 1929; wife under 30 and the husband under 40 at mar-

riage; neither previously married; residents of a large city most of

the time since marriage; and both (at least) elementary school grad-

uates" (15, p. 157).

The model for these types of sampling is obtained by dividing the

population into parts in which each member of the population is as-

sociated with an area according to some rule. The selection of people

is then made by choosing one or more of the areas that go to make
up the entire territory occupied by the population. Since areas are

easier to find in a search than people, and since the choice of a sam-

ple of areas reduces the subsequent work of searching for people, this

method has great advantages. However, the selection of areas usually

introduces offsetting disadvantages, as will be illustrated in Chapter

20. In a way similar to that of the preceding model, we think of

each area as having a chance to get into the sample, depending on

the method of selection the sampler uses. Each person's chance de-

pends on the chance his area has of being chosen for the sample.

The search within the chosen areas should be a thorough and sys-

tematic canvass of the area aimed at finding every person in it, or

at least every person in it who is a member of the population to be

included in the survey. This may be done by going from one dwell-
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ing to the next along all the roads and streets and also looking for

dwelling places that are not located on or near a road or are not

readily visible from it. It may include other kinds of searching such

as waiting in post offices or other public places to which people come

and finding out from some of them what persons are yet to be seen.

Thus all the persons who vote in an election could be seen at or near

the polling places, except those who vote an absentee ballot.

D. A Model of Selection from a List

Sometimes the planners of a survey will find that some other agency

has already conducted a survey of the defined population, or of a

larger population that includes the desired population, and has pre-

pared a list of the persons found. There are useful lists that have

been produced in the course of legal or governmental functions such

as censuses, tax lists, registrations of voters, property lists, registra-

tions for rationing or for military service, and membership lists of

various kinds. There are city directories, telephone directories, and

other private compilations of the names of persons in various parts

of the population.

When such a list is available, it may be used to produce a sample

of names. The search then becomes one of finding the persons whose

names have been selected from the list. The same problems arise

for the selection of the names from a list that arose for the selection

of areas in the preceding model. The lists may not be complete.

Changes have occurred since the list was prepared. Certain addresses

are inadequate to lead us to the location of the dwelling. The com-

pletion of the selection of persons by searching for the people whose

names have been selected is therefore quite like the search of an

area to find the people who are associated with it (16).

This model may be considered as a sampling of persons through a

well-defined and readily available set of intermediaries, such as their

names. The names on the list may be considered singly or in sets.

For each name or set of names, there is a decision to include it in the

sample or reject it. Then the persons whose names are included in

the sample of names are sought out to obtain the sample of persons.

Sometimes names may be selected conditionally and the final de-

cisions about their inclusion made as the search progresses.

E. Combinations of Models in a Composite Model

The models that have already been described may be combined in

various ways. For example, a survey of the interests of parents in
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plans for the development of the public school system may include the

following selections:

1. Parents from a list of the children who are in school.

2. A typical area in which some one part of the future program

of school expansion, such as a new junior high school, is most needed.

3. A number of families that have no children in school but do

have younger children whose education might be affected by a change

in the system.

4. Letters written to the school board by previous residents.

Another example of a combination of procedures is the selection, by

one method, of a sample of smaller areas within each of the areas in

a sample originally chosen by a different method. This is followed

by the preparation of a list in each area for list sampling.

The actual technique of selection from a list or the selection of

areas has not been discussed. Neither has the basis of selection that

is involved in the first two models. This should now be done to

make the models more definite.

4.3 ELEMENTARY TECHNIQUES FOR USE IN
SELECTION PROCEDURES

The models of the previous section were presented in very general

terms, and no attempt was made to specify just how the sampler de-

cides which persons he will accept and which he will reject from

among those he considers for possible inclusion in the sample of

people. However, if a model is to be used for making predictions con-

cerning the performance of the operation it represents, it is necessary

to proceed to a stage in which the details are made more definite and

certain aspects of them are made precise. We will not attempt to do

this in full detail for a particular sampling operation. We shall

do it partially and for some types of selection by describing several

general techniques that may be used in a variety of operations. We
shall also describe a physical model, a simple card game not connected

with any survey, to illustrate the techniques. The reader can try

working with this model, to see how the techniques turn out in prac-

tice. He will remember that only a few essential features need be

similar in the card game model and an actual survey. Although it

may seem quite artificial, it exhibits in the actual play how risks

arise in sampling and how they can be reduced by certain methods

of playing the game of "Sampling."
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A. The Physical Model

Two players sit down with a deck of 52 playing cards. Since they

are tired of all the games they know, they invent a new one which

they play according to rather unusual rules. One player, the dealer,

removes from the deck any 16 cards he chooses and sets them aside.

In doing this he may look at the faces of the cards, but he does not

permit the other player, the sampler, to see which cards he takes.

Then he arranges the remaining 36 cards, the population, in any order

he pleases and forms four piles of cards with 9 cards in each, all face

down. The sampler may now take any 12 cards he wishes from the

population but he must look at the faces of only the cards he takes.

Then, counting kings, queens, and jacks as ten, and all the other

cards according to the number of pips on them, he must estimate the

total count of the cards in the population. His score depends on

how close his estimate is to the actual count. The only question he

faces is how he should pick the 12 cards from the 4 piles in order to

get as good an estimate as possible.

At first glance, this game may seem to bear no relation to the prob-

lems that must be faced, for example, in drawing a sample of adults

from the population of a city or nation, or in drawing a sample of

workers from among all workers employed by a particular company.

What, we may ask, corresponds to the dealer in these situations? Ac-

tually, any population we choose to study has characteristics deter-

mined by forces over which the sampler has no control. Thus such

diverse forces as climate, geographical terrain, economic processes,

and even public leaders have all played a role in setting up the popu-

lation. We may therefore think of a composite force (nature, or the

situation) as the dealer for the practical game of sampling. Some-

times the role of dealer is even more direct than this, as when a plant

manager attempts to influence a group studying plant morale to talk

only with those workers who will present the manager's point of view

in a favorable light.

B. General Techniques of Selection

One possibility open to the sampler is just to take the nearest pile

of twelve cards (ready availability). If the dealer wants to con-

form to the behavior that is expected of honest dealers, he may shuffle

the cards and deal them out in the usual way. On the other hand, if

the dealer wishes to be capricious in making up the piles he can do so.

How much can the player tell about the population when he uses

this technique of accepting as his sample whatever is offered by the

dealer in the most convenient form?
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The sampler may anticipate that the dealer will put high cards in

two of the piles and low cards in the other two piles, in order to give

a false picture of the population should he take most of his twelve

cards from only one pile. The dealer is also free to choose which

pile he puts closest to the sampler. To thwart such manipulations

of the cards by the dealer, the sampler may take three cards from the

top of each pile, getting close to the proper proportion of high and

low cards. This is the technique of proportional representation of

parts or subdivisions, but it still uses ready availability in selecting

what is offered on the top of each pile.

After several trials of the game, the sampler may suspect that the

dealer is putting high cards in the top of each pile, or low cards at the

top, to mislead him again. To counteract this trick he may then de-

cide to take the second, fifth, and eighth card in each pile. This is

systematic selection or the technique of taking individuals at con-

stant intervals. Of course, the dealer may anticipate this too and

arrange the cards accordingly. Unless he behaves as an honest dealer

should, he will make the game unfavorable to the sampler.

Finally the sampler will say to himself, "The only way I can pre-

vent the dealer from taking advantage of me is to keep him ignorant

of how I am going to pick my twelve cards. I'll just combine the

four piles, shuffle the cards as any honest dealer would and then deal

myself twelve." This is the technique of random selection.

Random selection follows no system except that of leaving the se-

lection completely free of outside control by either the dealer or the

sampler. Every possible set of 12 cards out of the 36 has the same

chance of being chosen.

If the dealer refuses to permit the player to pick up the cards and

shuffle them, the player can find another way to make a random
selection. Thus he can prepare 36 cards, on each of which is written

the pile number and order number of a single card of the pile. Next

he can shuffle these cards, deal himself 12 cards, and then draw the

corresponding 12 cards from the population. Likewise he could use

other devices than cards to draw a random sample, such as dice,

coins, and tables of "random numbers."

C. Method of Play Used by the Dealer

The game can work out differently if the dealer is not trying to op-

pose the sampler or if he does not arrange the cards to his own best

advantage. Also after a while the sampler may learn something of

the methods that the dealer is using to deal the cards and can take

advantage of consistency in the dealer's behavior. The dealer can
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protect himself against the use of information he inescapably reveals

by changing his method from time to time or by using methods similar

to those of random selection. This is a subject that is considered in

detail in the "theory of games" (17, 18, 19).

In sampling, likewise, one of the major problems is that of how the

dealer, i.e. the situation, is arranging the cards, i.e. the population.

Any selective processes or rejection activities that stand between the

sampler and the population are analogous to the efforts of the dealer

to influence the success of the sampler in his estimating activities.

The dealer may, of course, be neutral or even very helpful to the

sampler. He may even make the estimation and selection almost fool-

proof. Raindrops contain very nearly the same proportions of hy-

drogen, oxygen, and other elements the world around, due to the se-

lective effect of evaporation and the mixing operations of the atmos-

phere. A sampler who wishes to estimate this proportion is not likely

to go wrong in taking a sample of raindrops by any method, so long

as he does not contaminate it with other material. Nature has set up

the population of raindrops very favorably for him. However, the

water in lakes, rivers, and oceans varies greatly in chemical composi-

tion. A sampler can go wrong quite easily in taking a sample of

water from a river to represent all the water on the Earth.

Similarly the common language and customs of a people support

somewhat common ways of thinking. Certain kinds of opinions are

so nearly universal in a culture that a sampler can scarcely go wrong

by any method of sampling he uses to determine the nature of these

opinions. Other attitudes and opinions are so diverse, even within a

single family or close knit group of friends, that it is easy to make a

serious mistake in sampling.

The sampler cannot count on being saved from his mistakes by a

friendly dealer, even though the dealer always appeared in the past to

set up the cards so that he could not go wrong very far. This makes
it worth while to learn and use techniques of sampling that may seem

artificial and tedious but that make the sampler independent of the

behavior of the dealer.

D. Other Techniques

The game model can be elaborated to include other techniques of

selection. In the examples of the theater and the library described

in Chapter 3, as well as in other instances, it is possible to observe in

each individual certain indications of his characteristics and even of

his attitudes and opinions. The problem here is not whether to use

the external indications of variables that are hidden from observation.
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It is rather how to use them. We want to avoid mistakes of method

and false clues. The psychology of stereotypes has shown that too

much reliance can be put on outward appearances as a guide to the

personal qualities of individuals. Attempts to use them to improve

the sampling could be more harmful than helpful. Samples made up

of people, each of whom looks typical or average, may turn out to be

quite atypical, whereas a sample that includes every variety of ap-

pearance in approximately its correct proportion may prove to be

quite representative of the population.

E. Keeping Score: The Distribution of Results or Errors

Whatever the particular form of the game, we may be sure that if

the players can be induced to continue playing it over and over again,

they will settle down to playing it by some regular method. That is,

although their methods of play may include certain intentional varia-

tions of their behavior from one play of the game to another, they

will be using the same system or strategy in deciding what they will

do. In a sense they will repeat themselves. The game will be steady

or stable, even though the outcome of any one play may be unpre-

dictable.

As we watch the game, we can keep score. We find that the

sampler overestimates the count in the population sometimes and un-

derestimates it at other times. He is close at times and far from the

correct count at others. Although there are short periods with a pre-

ponderance of close results and periods with a scarcity of close re-

sults, the succession of results does not seem to follow any consistent

pattern. If it did, the players would probably observe the fact and

vary their play in an attempt to take advantage of what they thought

they had discovered.

As the scores accumulate, we find that they are spread over a

range of numbers and that the amounts by which the sampler has

over- or underestimated the count in the four piles at each play of

the game is also spread. We can call these amounts his discrepancies

or errors in estimating the count. They may be designated as positive

errors if he overestimates and negative errors if he underestimates. If

the total of the positive errors persistently exceeds the total of the

negative errors, we say he has a positive bias or tendency to overesti-

mate, unless of course it looks reasonable that the two totals differ

only by chance. The location of all his errors as they spread over

various possible amounts is called the distribution of errors. In fur-

ther plays we expect his errors to occur in an unpredictable order but

spread in much the same way as this distribution and with much the
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same degree of bias. The model thus gives us some knowledge about

the game and the players, though not as simple and definite as the

information provided by a model of the regular motion of the planets

in their orbits. Every technique of selection and every selection

process that can be represented by such a model may be expected to

have a bias, possibly close to zero, and a distribution of errors.

F. The Situation as a Dealer

We could proceed with the game model to further modifications

and enlargements of the game, and we should then find very interest-

ing questions about the best way to play it. That would divert us,

however, into problems of game theory beyond the present stage of

our discussion of sampling. The lesson we draw from the model is

that though the elementary techniques of selection can be assembled

into more complex systems, they are always used in a game-like

situation. In a sense, we can regard the situation as the dealer in a

game. The selection system we use is our way of playing the game
with the situation. The population is set up by the situation, possibly

with no concern about us or what we are doing. Whether by acci-

dent or by design, whether to thwart us or help us, whether shrewdly

or carelessly, the situation arranges the location of different kinds of

people in the population from which we choose our sample. The ef-

fectiveness of our method of selection is like the effectiveness of a

method of play. It depends on how the population is arranged. It

depends on how much we utilize the knowledge we have about the

situation. Sometimes it even depends on whether the way we play

the game affects the situation and the way the population is "set up."

4.4 MODELS OF THE MEASUREMENT PROCESS

A full discussion of measurement is well beyond the province of

this volume, but certain essential matters must be considered system-

atically because they are intimately involved in survey and sampling

processes. The problem of measurement will be exhibited by several

simple models in this section. They will be discussed further in Chap-
ters 5 and 17.

The importance of the measurement process is not generally recog-

nized. Many theoretical and practical discussions of sampling pro-

ceed on the implicit assumption that measurement is not a problem,

in fact that it is nearly perfect. In the field of opinion, attitudes, and

consumer wants this is a most naive assumption. Greater attention

is now being given to measurement problems and "response errors"
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in factual surveys as well as surveys of attitude and opinion. A broad

classification by Deming (6, Chap. 2) of the kinds of errors that af-

fect surveys and an extended discussion of a mathematical model for

response errors in surveys by Hansen, Hurwitz, Marks, and Mauldin

(20) are two outstanding examples of the recognition of the impor-

tance of measurement error by statisticians whose natural inclination

is to emphasize the sampling problem. Hyman's study of interview-

ing (21), Parry and Crossley's experimental survey in Denver (22),

and Campbell and Katona's discussion of the reliability and validity

of survey results (23, pp. 41-51) are examples of the concern of psy-

chologists and survey directors with the problems of measurement

error. Even in highly developed scientific technology, measurement

error is studied and controlled (see, for example, 24)

.

We shall not review here the evidence about the nature and magni-

tude of response errors but merely point out several general problems

that can be represented by an appropriate model. It is not unusual

to have even a simple question of fact or opinion answered as indi-

cated in Tables 4.1 and 4.2 in two successive interviews with the

same 100 individuals.

TABLE 4.1

nses by 100 Persons to the Same Question Asked IN TWO SURVE

Answer in Answer in Persons Who
the First the Second Answered

Type of Response Survey Survey This Way
A. Consistent Yes Yes 55

B. Inconsistent Yes No 9

C. Inconsistent No Yes 7

D. Consistent No No 29

100

Totals for One Survey

A or B Yes Either 64

CorD No Either 36

100

AotC Either Yes 62

BotD Either No 38

100

When a research analyst examines data such as these, he is inclined

to be more cautious than a casual reader in drawing conclusions. Both
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TABLE 4.2

Comparison of Totals

Responses First Survey Second Survey Differences

Yes 64 62 2

No 36 38 -2

100 100

would agree that either there was a considerable change between the

two surveys or that the responses were not all consistent. If the facts

were such that they could only change slowly or not at all, then the

only conclusion is inconsistency.

The totals agree fairly well. Most reports present only totals, such

as those in Table 4.2. The casual reader is likely to assume that the

agreement between the total responses at the two surveys gives him

an accurate measurement of the division of opinion or fact. This

follows the common belief that "errors tend to cancel out."

The analyst may be more skeptical. He has seen results such as

these tested later by accurate determinations which sometimes show

most of the errors to have been of one kind. Thus he knows that all

the inconsistent responses could be instances in which the answer

should be "Yes," but at one of the surveys the respondent erroneously

said "No"; or the interviewer may have made a mistake in recording

the response, checking "No" instead of "Yes." Recordings of actual

interviews have revealed just such recording errors (25). The prob-

lem of the relation between recorded data and the "true facts" is

commonly called the question of validity. Related to it is the prob-

lem of the agreement between repeated measurements of the same

fact. This is the question of reliability.

The analyst usually is interested in validity as well as reliability.

He concludes that the true answers might total only 55 "yeses" or

might total 71 "yeses," depending on the nature of the inconsistencies.

Moreover, he knows that if a proper "yes" can be reported incorrectly

as a "no" in one of the two surveys, it can happen for the same per-

son in both surveys. He needs more evidence, or more support for

theoretical assumptions, to justify drawing definite conclusions about

the group of 100 persons. The same problems confront him in draw-

ing conclusions from the sample of 100 persons concerning some popu-

lation it represents. The problems of sampling error and measure-

ment error are interlocked. So, too, in all serious survey work prob-

lems of validity and reliability, as well as those of formal consistency,
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deserve the fullest consideration. They are treated in a number of

excellent references (26, pp. 41-51; 27, pp. 338-341; 28, Chap. 14; 29,

Chap. 4; 30, Chaps. 15 and 16; 31, pp. 203-205; 32; 33, Chaps. 2, 8

and 15) and some discussion of these matters will be found in Chapter

17. Our attention here will be given to the problems of measurement

that are most pertinent to sampling.

A. Specification, Definition, and Numerical Components
of Data

There are certain assumptions that are implicit in all measurement.

A measurement is not merely a number. It is a statement about

something, usually a certain characteristic of an object or a person,

but possibly a relationship or some quite abstract aspect of thought

and experience. It need not even include a number, for it may be

just an arrangement of objects in order of increasing or decreasing

degree with reference to some variable. Thus we can tell which of two

foods is the saltier, but not in numerical terms. We make up many
lists in order of preference. Most measurements of attitudes are of

this kind.

It is essential that the number or ordering or other form of measure-

ment include a description or statement adequate to identify what is

measured. This is "specifying" the persons or objects to which the

information contained in the measurements applies. Closely related to

this problem of specification are the problems of "concepts" and "defi-

nitions" common in statistical work. The characteristics or variables

being measured must be defined adequately to make clear just what

the measurements mean. Many inquiries about attitudes confuse the

meaning of measurements by putting the data under labels somewhat

different from the apparent meanings of the questions asked of the

respondents in the sample.

This lack of precision of reference in the identification of the ob-

jects on which the measurements are made and in the definition of

the variables measured is quite as much a part of measurement error

as are inaccuracies in the numbers. Thus a report of an interview

could be in error in several ways, such as those illustrated in Table 4.3.

Clearly errors such as these reduce the accuracy of any sampling of

data, no matter how carefully it is selected.

B. Assumptions about Conditions

There are many matters about measurement that are assumed to

be commonly understood. For example, it is assumed that there are

no extraordinary conditions at the time of measurement to interfere
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TABLE 4.3

Examples of Errors of Specification, Definition, and Numerical Data

Report Comment

Respondent interviewed at Inadequate specification of the respondent

517 Madison St. because the respondent was present in the

sample household as a visitor from another

community and should be excluded from the

sample in the analysis.

Voted for Eisenhower. Inadequate definition; the respondent voted

for Eisenhower (actually for delegates pledged

to him) in the 1956 primaries but did not vote

in the election.

Voted in three of the four Incorrect number; respondent actually

previous Congressional elec- voted in only two of the four elections, 1952

tions. and 1948 but not 1954 or 1950.

with obtaining a "normal" measurement. There may be certain un-

usual conditions whose effects are to be measured; and rather arbi-

trary and unusual conditions may be specified to "standardize" the

environment as well as the state of the object and the measuring in-

struments ; but these are then "normal" for the purposes of the meas-

urement. We should not attempt to measure attitudes toward po-

litical issues when the respondent is in severe pain, in a fit of anger,

drunken, or in some other greatly disturbed state (for an example in

another field, see 34). In surveys it is difficult to avoid some of the

milder kinds of disturbance.

C. True Value, Average Value, Expected Value

It is commonly assumed that there is a true value that we are try-

ing to measure, a definite quality or fact that we are trying to ascer-

tain. The measurements are approximations to that true value. Ac-

tually there is reason to assume that no exact true value exists but

only a small range of values that represent the target or goal of the

measurement process. However, it is useful to set up models in which

there is one exact and true value, all other values of the variable be-

ing in error to the extent to which they differ from it. Much of the

theory of measurement is concerned with the reduction of the amount
of such measurement error.

We should not confuse the true value with the average value of a

large number of measurements of the same object on the same vari-

able. Under suitable conditions the measurements are closely concen-
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trated about this average value. It is seldom possible, however, even

in the most highly advanced scientific work, to make this average

coincide exactly with the true value.

There is still another value, the expected value, which is not a mat-

ter of actual' measurement but a calculated value for some part of a

conceptual model. It may correspond to the average value of a series

of measurements made on the same object or person, i.e., to the mean
of the distribution of results that is conceived to be generated by

innumerable repetitions of the measurement process with the same

situation, system of measurement, and state of the object at the time

of the measurement, insofar as they are represented in the model. It

may or may not be exactly equal to the true value.

D. The Distribution of Measurements and Measurement Errors

We can find many physical models for the measurement process.

For example, we can ask a number of people who are gathered to-

gether in one room to look at their watches and write down the time.

Then we can make up a list of the reported times. They will be dif-

ferent, perhaps as much as 5 minutes or more in some instances. A
hypothetical list of such observed times and their distribution is given

in Tables 4.4 and 4.5. The average will not necessarily be the true

TABLE 4.4

List of Times Observed

2:17:35 p.m. 2:17:10 2:19:57 2:20:15

2:19:02 2:18:50 2:15:40 2:18:25

2:18:00 2:12:30 2:18:10 2:12:50

2:15:50 2:19:45 2:17:35 2:16:05

2:20:15 2:18:23 2:22:00 2:18:40

time. If now we repeat the experiment, but this time we strike a bell

or give some similar signal, everyone will observe the position of the

hands on their watches at approximately the same time. What can

we expect to find as a result of the better definition of the measure-

ment process? What would be the effect of asking everyone to reset

his watch to correct it for the difference between his first reading and

the average? Would the average be close to the true time?

These questions lead to a conceptual model of a process of measure-

ment that produces a distribution of measurements not unlike the

distributions of samples. One way of conceiving such a model is to

assume that we are taking measurements at random one by one from
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TABLE 4.5

Distribution of Times Observed

Number of

Time Interval Observations

2:10:00 to 2:11:59 p.m.

2:12:00 to 2:13:59 2

2:14:00 to 2:15:59 2

2:16:00 to 2:17:59 4

2:18:00 to 2:19:59 9

2:20:00 to 2:21:59 2

2:22:00 to 2:23:59 1

2:24:00 to 2:25:59

20

a limitless supply of possible measurements on the same object or in-

dividual.

In this example, the difference between a distribution of measure-

ments and one of errors is that the measurements are given in terms

of instants of time (time of the day) and the errors in terms of time

intervals (seconds, minutes, or hours) between the true time and the

observed time. The distribution of errors for the data of Table 4.5

is given in Table 4.6. A distribution of errors can be obtained (at

TABLE 4.6

Distribution of Errors

(True time 2:19:33)

Number of

Error in Minutes Errors

8 to 6 minutes slow 2

6 to 4

4 to 2 3

2to0 9

to 2 minutes fast 4

2 to 4 1

20

least approximately) from the distribution of times and the true value.

Likewise the distribution of times can be obtained (approximately)

from the distribution of errors and the true value. Hence either can

be used in place of the other.
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In the preceding model, a group of people generated a distribution

of actual measurements of the time of day by looking at their watches.

Any interviewer who enters in her record the time of the interview

makes such a measurement. Ordinarily it need not be very accurate.

Now we can look at other examples. The theatrical producer could

measure the audience's response to a play by the total length of time

they applauded. Alternatively, he could measure it by determining

how loud and vigorous the applause was. Similarly, he could set up

a scale of statements and ask members of the audience to indicate

which they would use in expressing their opinion of the play. Finally

he could use more subtle and presumably more accurate measures.

Any method of measurement he uses will be subject to measurement

error and will produce a distribution of measurements if it is re-

peated under suitable conditions on the same persons.

The letters to the editor can also be measured, in inches of space, in

strength of support for one side or the other, and in other ways.

Again they are affected by measurement error.

The attitudes ascertained in national surveys and in experiments

are likewise subject to measurement error.

The theory of mathematical statistics provides many functions and

models that can be used to represent the distribution of errors that

would be generated by a measurement process if it could be repeated

indefinitely. Sometimes they "fit" a set of data quite well, but some-

times it is difficult to find a convenient mathematical function to

serve as the model of an actual process for the purpose of repre-

senting the distribution of results produced by the process. Very often

there are several methods that can be used to make a model rep-

resent the data closely or represent the process closely. We must

leave the problems of fitting the model to the standard statistical

treatises; it suffices that such a conceptual model will be useful

if one can be found that fits the process to a fair degree of approxi-

mation, and if it is not used beyond the limits set by its imperfect

representation of the actual distributions.

£. Systematic and Random Components of Error

Sometimes we can learn about the errors of measurement by exam-

ining the instruments that are used or by testing them against more

accurate instruments that can be employed as a standard. A cloth

measuring tape may stretch and produce measurements that are con-

sistently too short by a constant percentage. A steel tape stretches

very little but expands as the temperature rises. A one-foot ruler

that is worn down at the left end measures all lengths less than 12
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inches with an error of the same amount, not the same percentage. A
clock that is set too fast measures all times too late by the same

amount. A revised form of a test or attitude scale may produce

scores that are consistently lower than the form it replaces. This

part of error, found to be the same from one measurement to another

in absolute amount, percentage, or some other systematic way, is gen-

erally called systematic error. The remainder of the error differs

from one measurement to another in an unaccountable way and is

called random error.

The separation of the error into two parts is somewhat superficial

and arbitrary because there are some parts of error that are neither

constant nor systematic but vary in a way that can be attributed to

definite causes which impinge on the measurement system from with-

out. Moreover the random errors may be correlated or may show

other relationships in any sequence of measurements. For purely

pragmatic reasons we shall keep to the simple concepts of a constant

amount of error or bias in measurements of attitudes and wants and

let the remaining error carry the designation "random error," even

though this may not be a perfectly valid separation of actual errors

from the standpoint of the assumptions made about the nature of

the random error and the models appropriate to it.

From this standpoint, a measurement process will be conceived as

producing a distribution of measurements when applied repeatedly to

the same object under essentially equivalent conditions. The distri-

bution may be represented by a theoretical distribution derived from

an appropriate model of the process. The theoretical distribution has

an average or expected value which differs from the true value of the

variable in the population by a constant amount, the bias. If the

bias is subtracted from each actual error of measurement, the differ-

ence can be regarded as a random error.

F. Importance of Including Measurement Error and Bias in

Appraising Survey Accuracy

Too often in surveys we know little or nothing of the magnitude

of the bias of measurement and the variance of random error. Our
ignorance of them is no reason to ignore them or assume that they

are zero. Of course, they may have been taken into consideration

if they are included in the data that are used to estimate the bias and

error variance of sampling. Unless they are adequately represented

in this way, however, they should be estimated on the best basis pos-

sible and combined with the sampling bias and error so that their

effect on the survey results may be approximated. When this is not
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done, the user of survey results is given a spurious impression of ac-

curacy. The value of the results is diminished and the danger of

serious losses is increased through unwise use of the measurements.

4.5 MODELS FOR THE ESTIMATION PROCESS

We have considered several models that represent some of the prin-

cipal features of sample selection and measurement. Since the meas-

urements made on the sample must be combined in some manner to

provide estimates of the characteristics of the population, the models

of selection and measurement must be supplemented by models of

the estimation process. Often the process of estimation is so simple

and obvious that any attempt to understand it by examining a model

seems superfluous. In other instances, however, estimation is a com-

plex process and some simpler representation of it is needed.

The formation of estimates from data may proceed in various ways,

depending on the nature of the data, the techniques of estimation

known to the sampler, his ingenuity in applying them, and the addi-

tional data available to him from other sources. As in the case of

measurement, a thorough discussion of estimation lies outside the

scope of this book. However, since the results of sampling operations

are affected by the processes of estimation that are used, we must

include some of the essentials of estimation in our study. In fact, the

methods of estimation are sometimes so completely dovetailed into the

methods of sampling that each is rather meaningless without the other.

We shall use much the same kind of a model for the estimation

process that we use for the measurement process. A specified estima-

tion procedure is applied to a body of data resulting from sampling

persons and then measuring them. It produces an estimate of the

value of a specified variable. If the procedure is repeated, the esti-

mate it produces may not differ from the first estimate. In this case

we are only concerned with the amount by which the estimate differs

from a standard estimate of the specified variable. This difference is

the bias of estimation.

If, on the other hand, the repetition of the estimation process on the

same data does not inevitably lead to identical estimates, we have at

least potentially an unlimited supply of estimates. They form a

distribution of estimates with its average value and its measure of

spread, the standard deviation of the distribution. We may be able

to establish a reference point corresponding to a "true estimate" from

the set of measurements and thereby calculate a bias of estimate and

error variance of estimate based on the estimation process alone.
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(These terms are used in statistical texts to indicate the bias and

error with reference to the true value of the population. We are con-

cerned with only the part or component that is attributable to the

estimating method alone, for a particular set of data.)

The estimates in the distribution may differ for various reasons.

1. The scrutiny, editing, coding, and transcription of the recorded

measurements may not yield identical results on repetition.

2. The estimation may involve decisions, computations, and combi-

nations of data that are not completely specified or determined by

the procedure.

3. The processes of checking and verification are often not perfect

and may reveal at each repetition somewhat different sets of mis-

takes for correction.

The estimation process is familiar in many forms, and there are

many physical models by which it can be represented. For example,

when we measure the distance between two points on a map, we ac-

tually measure the distance between two dots on a piece of paper.

We can use the scale printed on the map to convert this distance

into an estimate of the number of miles "as the crow flies." To esti-

mate the distance that a train, automobile, or ship must travel to go

from one of the points to the other, we must allow for the fact that

the path will not be a straight line but will run along the curved

surface of the Earth and follow the winding route of a road or road-

bed. Moreover the map is distorted by the map maker in his attempt

to put the curved surface on a flat sheet. One inch on the map repre-

sents different distances in one part of the map than in another. A
more refined method of estimation can correct most if not all the ef-

fect of the imperfect correspondence of distances on the paper sheet

and distances on the surface of the Earth it represents. This is what

estimation procedures do in sampling surveys.

As for the letters to the editor, an estimate of the space devoted to

an issue could be made from measurements of the weight of the clip-

pings. By weighing whole sheets of newsprint, we could establish a

relation between weight and area. With this ratio we could then con-

vert pounds of clippings into inches of type. If the clippings included

portions of adjacent columns, the estimate would be biased. How-
ever, the ratio derived from weighing and measuring a random sam-

ple of properly trimmed clippings would have little or no bias.

Likewise a relation between a scale of statements and the results of

more thorough measurement of reaction to a play might be used to

estimate reaction from data drawn only from the scale.
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A simple example of estimation may be cited at this point. In sev-

eral surveys, a sample of households is taken in such a way that every

household in the population has the same probability of being se-

lected, at least so far as the model governing the selection process is

concerned. Then one adult is selected in each household to be inter-

viewed about his own attitudes. Thus the adult in a small household

has a greater probability of being selected than adults in households

with greater numbers of adult members. A simple method of estima-

tion is then used to correct the effect that this unequal chance of

being selected may have on the accuracy of the results. Each adult's

responses are counted in the data as many times as there are adults in

his household. In effect, he is used as a sample from his household

and he represents each adult in it by his responses to the questions.

Looked at in another way, this method of estimation consists of

"weighting" each response by the number of adults in the household

of the respondent. In several surveys it has been found that such

weighting made little difference in the final results. However, in some

surveys it could make a great difference. Clearly it would do so if

the question were "Are you the sole adult member of your house-

hold?" or "Do you have other eligible voters in your family with

whom you have discussed this issue?"

There are often very important reasons why the interviewing should

be limited to one person in a household. Obviously if other members

overhear the interview questions and the respondent's answers, they

may be reluctant to express opinions that appear to be contradictory.

There may be other undesirable effects, such as a reluctance to spend

time repeating in detail what another member has already said. The
other members may be inclined to say "I think the same as he does

about it." If it is known that the method of estimation will correct

the bias introduced by taking only one adult per household, then this

otherwise more desirable method of selection can be adopted in spite

of the bias. This is another way in which estimation and sampling

are closely linked.

4.6 THE COMBINED EFFECT OF SAMPLING,
MEASUREMENT, AND ESTIMATION

When a method of selection, a measurement process, and a tech-

nique of estimation are joined in a single survey operation, they con-

stitute a system for obtaining information from a population about

its properties and characteristics. We can think of the information

as originating in the population and flowing through the system to
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emerge as a final estimate or set of estimates about the population

variables. As it flows along, it successively takes the form of (a) a

designation of the population, (6) a selection of some of its members,

(c) a set of measurements made on them, and (d) a set of estimates.

Some collateral information accompanies it, especially information

about how the various processes were operated. At each stage a new

distribution of results appears. If we can form from these distribu-

tions a sequence of comparable estimates, we find that the bias is

modified from one stage to the next and the error variance also

changes.

There is no one model that can represent closely all the possible

survey operations, but a great many can be represented by a model in

which each step or stage adds a further component of bias and its

own component of error variance. Since the biases may be positive

or negative, the combined bias for the whole survey operation may
be either positive or negative. The biases of opposite sign will offset

each other to some extent when they are summed. It is conceivable

that the net bias of the final estimates will be zero, though this is

highly unlikely, unless this is assured by the design of the survey. It

is usually impossible to design a survey so that the net bias is negli-

gible.

The error variances are all positive. Therefore, they accumulate.

Ordinarily we expect each step to make the distribution spread a little

more. There are exceptions, however, since the introduction of data

from other sources, the correction of bias in estimation, and some

other technical procedures may reduce the spread of the distribution

and center it more closely about the true value.

In our attempts to understand sampling better and to use the re-

sults of sampling surveys more wisely, we find that we can learn

something but not a great deal about the combined effect of the sev-

eral stages in the survey operation, including the sampling process.

We can also learn something but not a great deal about each process

by itself. Part of what we learn we get by logical or mathematical

analysis of appropriate models and part by observation, testing, and

accumulation of experience with surveys. The two kinds of knowl-

edge interlock and are to a considerable extent dependent each on the

other.

The model and the actual survey never fit completely; the model

and a sequence of equivalent survey operations repeated under essen-

tially identical conditions seldom if ever fit perfectly. This lack of

perfect fit is probably true of all scientific laws and the phenomena

they represent. The lack of perfect correspondence is not an intoler-
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able limitation. The value of using models to improve our under-

standing of actual operations and their results would be jeopardized

if the models had to fit exactly. It would also be jeopardized if the

degree of fit of the model were not taken into account whenever it is

pertinent to the analysis and use of these operations and results.

The technical problems connected with the use of models are being

studied, and a rapidly growing literature is available (e.g. 4, 5, 6, 7,

8, 9). Almost all the attention in these references is devoted to sam-

pling that is guided by probability models. Because these books, and

the articles to which they refer, are available, we have not attempted

to develop the technical aspects of sampling models; rather, we have

stressed the unstated assumptions that underlie most uses of models

and have sought to broaden our general understanding of how they

work.

4.7 SUMMARY

In this chapter we have seen something of the value of models in

demonstrating clearly what occurs in the real world and in helping us

to discover additional facts and relationships. They also help us to

make sound decisions and take wise actions. They increase the ef-

fectiveness of our efforts to attain valuable objectives and avoid

losses.

Models do not represent all the characteristics of the systems of

objects and relations to which they correspond but only those aspects

they are intended to exhibit. The user should understand wherein they

differ.

For each of the variety of possible sampling operations and for the

other phases of survey processes, it is possible to establish a model.

The value of the model depends on how well it fits or conforms to the

real system of events it is intended to represent.

Models that represent the survey as a game between a sampler and

the "situation" reveal the problems of choosing effective methods and

of evaluating sampling results. Information about the way in which

the population is "set up" by the "situation" may be very useful in

the choice of methods of playing the survey game.

Models reflecting the processes of measurement and estimation are

also useful, especially when they are combined with models for the

selection of the sample of persons from the population to provide a

model for the whole survey operation.

In analyzing distributions of results derived with the help of a

model, it is found that a useful distinction can be made between sys-

tematic errors or bias on the one hand and random error on the other.
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The manner in which biases combine to form the net bias of the

whole survey process is different from the manner in which the ran-

dom errors combine. This has important implications for the ap-

praisal of sample results and for the design of survey procedures.

The final distribution of estimates determined by the combined

model, when evaluated in accordance with the purposes of the survey,

provides the basis for comparing alternative procedures and for judg-

ing the dependability of survey results. The development of the tech-

niques of constructing mathematical models and using or applying

them is a large subject, treated in the excellent books and articles

published in the past decade. Certain general conclusions and inter-

pretations will be presented in the next chapter.
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CHAPTER 5

Some General Principles

of Sampling and Conclusions

Deduced from Models

5.1 THE BASIS OF DEDUCTIVE RESULTS

A rigorous logical or mathematical approach to sampling would

start with a set of axioms that are stated in an unambiguous manner

and in a specialized language. It would proceed to reason deductively

from these axioms to theorems that are valid so long as the axioms

are accepted. We are tempted to develop principles of sampling on

this basis. However, this has been done very well in several treatises

(1, 2, 3, 4, 5) published in recent years by leading sampling experts.

Moreover, to do so would tend to cut us off from a large audience

of people who have serious interests in sampling problems. For these

reasons we shall attempt to formulate here in a manner closer to com-

mon sense some of the results that can be obtained in a more scientific

manner. We shall try to reflect in our discussion some of the many
conclusions of a deductive nature that are not treated in the modern

treatises. We shall also include some of the many reasonable and

practical assumptions that are not encompassed by their axioms. Such

assumptions and deductive conclusions are especially important for

an understanding of sampling as it is conducted in this field of atti-

tudes, opinion, and consumer wants, for they tend to bring to light

what is implicit in thinking and practice.

Our starting point is the sampler in a situation performing sampling

operations to satisfy certain purposes associated with the whole sur-

vey. Directly or indirectly the efforts of the sampler are guided by

these purposes, and within this general guidance they are specifically

aimed at intermediate objectives defined in terms of accuracy, econ-

omy, feasibility, convenience, public acceptability, etc. Any part of

the sampling operation may be judged in relation to these specific

97



98 SAMPLING OPINIONS

aims, but essentially the whole survey must be evaluated in terms

of the guiding purposes.

Each part of the sampling operation must be appraised in the con-

text of the other parts as they jointly contribute to the accomplish-

ment of the purposes. This makes the model of a card game appro-

priate. The model exhibits the interrelations of the actions of the

players and the way that the outcome is determined by their com-

bined action, not the action of any one player. We see sampling as

part of a game played with the situation. The sampler enters the

situation and finds the population "set up" for him. His problem is

to decide how he should play the game. Anyone who uses the re-

sults of his sampling operations will want to know how he played the

game. Neither the sampler nor the user of his results can avoid tak-

ing risks or escape taking losses once in a while. Both want to find

a line of action that is most advantageous to them according to their

own standards. Both also want to know as much as they can about

the gains and losses that result from their actions, to determine, if

for no other reason, whether their operations are working out as

should be expected.

From the preceding discussion we formulate the following assump-

tions, which will be the basis for deductive conclusions.

1. There is a sampler and a situation.

2. There is an operation that can be performed to obtain informa-

tion in the situation which will be called the survey operation or the

survey.

3. As an integral part of the survey, the sampler operates a definite

selection procedure which can be repeated in similar circumstances.

4. There is a definite population or set of persons in the situation.

5. It is possible to repeat the selection procedure on this population

without any effect or change resulting from previous selections; that

is, the population is restored to its previous condition after each se-

lection is made, or else the operation can be repeated with a series of

populations equivalent to the first one.

6. The repetition of the selection procedure produces a series of

samples of persons.

7. There is a measurement process. It can be applied to each per-

son in a sample. When so applied, it will produce an element of

data, a measurement, except that in some instances the attempt will

fail to produce a definitive measurement, and a dummy measurement

or report of "not ascertained" will be taken to be the result of the

process.
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8. There is an estimation process by which the set of data produced

by the measurement process can be converted into determinations of

the value of a variable or several variables pertaining to the popu-

lation. For each such variable there is a true value for the population,

and the purpose of the survey includes obtaining an estimate that

approximates the true value to a satisfactory degree. "Value" in this

sense of magnitude should not be confused with "value" in the sense

of importance or desirability, as in assumption 10.

9. There are specific constraints on the survey and restricting in-

fluences of a practical nature. They confine the effort that may be ex-

pended in obtaining the information through restrictions on the time

and money to be expended and also by many other more or less spe-

cific restraining influences affecting how the effort can be applied.

Some of these restrictions can be allocated to particular units of opera-

ation by such means as budgeting, scheduling, and personnel assign-

ment.

10. The information produced by the survey is valuable for the

purposes it serves. Its value can be determined, or an equivalent

measurement of value comparable to the measurement of costs can

be made. Further, it is possible to determine the worth of the infor-

mation by subtracting the costs from the value, or to make an equiva-

lent classification of the results of the survey in categories that are

sufficient for distinguishing results of greater and lesser worth and

particularly those of negative, negligible, and positive worth.

11. From the standpoint of their effect on the worth of the infor-

mation, errors of measurement and errors of estimation are not negli-

gible.

12. Relative to the true values, the results of the survey differ by

an amount called the error. The worth of the result varies with the

error but is not necessarily greatest for results of zero error.

13. The survey is a complex system of operations, and it can pro-

duce information only if certain essential parts are included in the

system—the population as an accessible set of persons, the selection

process, the measurement process, and the estimation process. These

processes are so interrelated that no one of them can be changed

freely without inducing changes in the others.

14. One or more models of the survey system can be constructed.

The system and its model will have the similar characteristics neces-

sary for the model to be used to represent the system in certain speci-

fied analyses. No such model will correspond to the survey com-

pletely and exactly, short of having the survey represent itself. Nev-

ertheless, conclusions drawn from a study of the model will be ap-
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plicable to the survey and its results, insofar as the conclusions are

drawn in accordance with valid principles of deduction from models.

15. The sampler has prior information about the situation and the

population which he can use to make his operations more effective in

the attainment of the objectives set for him. This information is also

available for use in assigning magnitudes to some of the unknown

constants (parameters) involved in the model whenever the sampler's

operations are guided or regulated by conclusions drawn from a

model.

16. The errors that result from the repetition of a survey have an

average or expected value in the long run that differs from the true

value by an amount called the bias. If the effects of each of the

processes in the whole survey can be distinguished and a distinct

component of bias determined for each, then the bias of the survey

is the net bias, the sum of these components. Ordinarily some of the

components are not known and the net bias is not known, at least at

the time the survey is in operation. The magnitude of the net bias

is important in relation to the average or expected worth of the results

of the survey.

17. The results of a survey will frequently be applied or extended

to populations other than the population specifically designated for the

survey. For such populations the bias will be different and the

worth also different, but otherwise there is no reason to hold such ex-

tensions invalid or spurious. The same is true of using the results for

purposes other than those that guide the survey.

From these initial assumptions, augmented by occasional additions

of information or supplementary assumptions, a number of general

conclusions may be derived. Some of them may serve as principles

of sampling, at least until more specific and closely reasoned guides

can be developed for the appraisal of survey results and for the de-

sign of new survey operations.

5.2 COMPARATIVE WORTH

The worth of sample results compared with information obtained by

any other process is not determined by the size of the sample, the par-

ticular techniques employed, the cost of the operation, the error vari-

ance of the processes producing the results, or any other aspect, ex-

cept as these aspects of the survey and corresponding aspects of the

alternative source of information affect the distribution of estimates

appropriate to each.
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The worth of a sampling method, as distinct from the worth of a

sample, depends on its total or average output, not on any single re-

sult. If an attempt is made to compare the worth of two methods

on the basis of a single result produced by each of them, the compari-

sons will often lead to false conclusions. The method that has pro-

duced the result of greater worth may in fact be a method that would

have the lesser average or expected worth in a longer sequence of ex-

perience. It is even quite possible that a relatively poor method may
occasionally produce results of the highest possible worth or results

that are exactly equal to the true value they are intended to approxi-

mate. Likewise, a single instance of results worth relatively little

may be obtained from time to time by use of the methods that prove

to be superior in the long run.

This is the principal reason why the use of models to represent the

performance of various kinds of operations in repeated trials is a dis-

tinct advance over the appeal to rather limited experience in which

the results of a method are tested by a later determination of the

true value. For example, both the close approximation of the Literary

Digest poll to the presidential election vote in 1932 and its large error

in 1936 are less informative about the dependability of such mail

balloting than an analysis of the operations of polls of this type with

the aid of suitable models, when this can be done.

Although the models may not always fit the actual operations very

closely, they provide useful approximations to the distributions of re-

sults that would be produced by these operations in many repeated

trials. The observed instances of large and small errors provide only

a few items of data. The determination of the shape and location

of the distribution from a few observed points, in the absence of any

other information about them, is an impossible task. Likewise, cost

comparisons and other analyses incident to the comparisons are be-

clouded by peculiar conditions that prevail during these particular

instances but will not necessarily appear in many others thereafter.

A number of rules and principles have been used by samplers.

Some of them approximate the full comparison of the effect variations

in procedure have on the worth of the results expected in the long

run. When these principles are carried to the full extent of their

logical implications, however, samplers may arrive at conclusions

quite contrary to those reached in a direct study of comparative worth.

For example, a well-known principle has led to insistence on the use

of unbiased methods of selection and estimation. Recently this prin-

ciple has been qualified to permit acceptance of bias when other ad-

vantages make it worth while. Principles that in their extreme forms
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call for rejection of all methods other than those of "probability-

sampling" have been moderated by recognition of situations in which

"purposive" and other currently unpopular methods seem appropriate.

Principles that called for the inclusion in the sample of representative

members of each major part of the population in proportional num-

bers have been relaxed. It is no longer held that each local cluster

in a sample must be representative of its locality. Likewise it is no

longer held that each element of the population must have the same

chance of being drawn into the sample. Even the recent emphasis

on obtaining the most accuracy for a given cost or incurring the least

cost for a given accuracy, a very real advance in sampling theory, is

being revised to conform more closely to the concept of greatest gain

or maximum profit within the restrictions set for the operation. The

notion that the "most information per dollar" should be sought is

plausible, but it can be quite misleading as a principle for the design

and comparison of surveys. Determinations of comparative worth

must be made according to rules and principles that take adequate

account of the complexity of the survey system.

5.3 PREDOMINANT FACTORS

Among the many factors in a survey and situation that affect the

worth of the results of the survey, there will be some that have a pre-

dominant influence. This predominance is not absolute, however, for

the elimination or extreme modification of any one among a large

number of factors may suffice to destroy the survey. Predominance

of a factor depends on the magnitude of the effect it would have if it

were varied through some reasonable range of variation. More specifi-

cally, it is the degree to which the sampler can affect the worth of

the results by making manipulations of the factor that are feasible

for him.

Clearly the sampler has to manage the whole sampling operation.

His control of some phases of the survey may be weak or non-existent.

The control he has or can get over various factors may depend on

steps he has yet to take. He faces a question of how he should at-

tempt to exercise whatever control the situation may permit at the

moment. Ordinarily he will concentrate his efforts on control of the

predominant factors.

In managing a complex and interrelated system, the various factors

must be adjusted in conjunction and not separately and independently.

The effort available for the adjustment and regulation of controllable

factors should be applied economically, i.e., by an allocation that aims
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to achieve the greatest increase in worth. If the spread of the dis-

tribution of results is attributable more to measurement error than to

selection error, only a limited gain can be had from reductions of se-

lection error, even to zero. If a known component of bias can be

eliminated, such elimination may actually make the sample worse

when the composite bias due to the other components before the

change is between —50 and —150 per cent of the bias of this com-

ponent. The net bias would then be greater in absolute value (disre-

garding its direction as positive or negative) after the removal of the

component of bias than before. This complexity constitutes a difficult

problem for even so apparently simple a matter as deciding about the

removal of a predominant bias component. The problem is com-

parable in difficulty to that of finding the magnitude of net bias that

will provide the greatest worth, for in addition to the difficulty of

measuring costs and values, there is the difficulty of determining the

joint effect of changes in the bias and in the variance of the distribu-

tion of results.

It may well be more profitable to improve the measurement process

or to obtain more data from sources outside the survey to be used in

the estimation process, or to modify the cost relationships and the

value relationships that go into the determination of worth, than to

seek immediate improvements in the sampling. On the other hand

poorly designed selection procedures may be the predominant factor

limiting the worth of the results; if this is true, the most profitable

place for improvement is the selection process itself.

5.4 SIZE OF THE SAMPLE

One of the questions frequently asked about sampling is "How large

a sample do I need to make sure it is representative?" On our as-

sumptions there is no answer to this question except "It all depends."

A small sample may be representative and a large one may not. Most
models will show a decrease in the error variance with an increase in

the size of the sample when other factors are not changed. Mere
change in size does not change the bias, however. Of course, it may
not be feasible to enlarge the sample without simultaneously chang-

ing some of the other features of the selection process and even some

of the features of the measurement and estimation processes. The
combined effect of all these changes could be to increase rather than

decrease the random-error variance and to affect adversely the net

bias. In the simplest model of random selection, the error variance

of most estimates is inversely proportional to the number of elements

i
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selected for the sample. As the size of the sample increases indefi-

nitely, the error variance goes to zero. However, it does so in a way
that is likely to yield sharply diminishing returns in terms of worth.

This is because the spread of the distribution of estimates is reduced

as the square root of the reciprocal of the sample size. A 20 per cent

increase in size produces only a 10 per cent reduction in spread. The

cost is likely to increase by something nearer 20 per cent, at least after

fixed costs become a smaller part of the total.

In more complex types of sampling, such as cluster sampling with

subsampling, the effect of an increase in sample size will depend on

the way in which the increase is obtained. If it is merely an increase

in the number of people taken from each cluster, there may be very

little reduction of error variance. If it is an increase in the number

of clusters, the effect will be like that of simple random sampling. In

systematic sampling the effects may be more complicated. The in-

crease in size will change the interval between elements in the sample

and thereby alter the relation of the pattern of selection to the sys-

tematic variations in the structure of the population.

In general, then, the effect of changing the sample size is like the

effect of changing any other feature of the survey procedure. It de-

pends on the interrelations among the parts of the survey and on

many other factors in the situation. A detailed analysis of a suitable

model, as well as empirical investigation, is needed to determine even

approximately what the effects may be. As a rule of thumb, but no

more than that, the larger the sample the more accurate and depend-

able the results, other things being equal. Unfortunately they are

seldom equal, except in certain cases of adjusting the size of one sur-

vey or manipulating a model. Size, by itself, is no basis for compar-

ing two surveys.

5.5 THE POPULATION

There are many characteristics of the population that affect survey

operations other than those characteristics about which information

is being sought. One of the most important from the standpoint of

costs and accessibility is the geographic distribution of the population.

It determines the ease or difficulty of reaching individuals by any

given means of transportation. The pattern of geographic distribu-

tion is produced by a complex and continuous process of geographic

specialization in which different kinds of people tend to occupy dif-

ferent areas or districts. These tendencies prevent people from be-

coming thoroughly mixed, as the air or water are on the face of the
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Earth. Human populations are distributed more like the solid por-

tions of the Earth. The location of different kinds of earth and rock

provides an opportunity for economic activities such as mining and

agriculture that would be impossible if all the solid part of the

Earth's surface were thoroughly intermingled. In like manner, the pat-

tern of geographic distribution, the specialization into apartment, sub-

urban, occupational, racial, religious, nationality, and political clus-

ters within cities and rural regions provides an opportunity for the

sampler to use this geographic structuring of the population to his

own advantage in designing sampling procedures. It is by analogy

to geological formations that the use of these divisions of the popu-

lation are termed "strata," although patterns of subdivision of the

population according to characteristics other than those of geographic

distribution are more often the basis for stratification in sample design.

Information from the tabulations of the Census of Population by

city blocks or other small areas provides measures of economic level

and demographic characteristics for use by samplers. Maps and di-

rectories have been used in many surveys as the basic material for

sample selection. Information about the direction of variation in the

population can be used to lay out areas for sampling operations, just

as the direction of maximum variation in fertility is used in agricul-

tural field trials. The information need not be in terms of areas since

variation along major highways and back roads is quite as important

as variation from county to county or town to town.

In addition to the geographic distribution, there are many other

kinds of information about the population that can be used to

strengthen the selection process and improve the survey. For ex-

ample, the occupation, education, religion, race, age, sex, migration,

national origin, income, marital status, parental status, intelligence,

temperament, and health of individuals in the population may be use-

ful bases for classification into groups that can be used to advantage.

They may be useful in the sampling, in estimation, and even in meas-

urement.

Lack of information about important characteristics of the popu-

lation or neglect of it may lead to serious mistakes or losses in sur-

veys. A survey taken in a holiday season will usually differ from one

taken in ordinary periods. For example, a study of wedding an-

nouncements published in a large metropolitan daily led to an errone-

ous conclusion that such announcements avoided mention of a syna-

gogue or any other association of a wedding with the Jewish faith (6,

7) . Although the sample included more than 400 announcements pub-

lished in June over a period of ten years, it was entirely unrepresenta-
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tive because it was taken from a season of the year in which almost

all rabbis abstain from performing marriages. A blunder of this

kind could be quite serious in content analysis of propaganda and

news. Instances of this kind of faulty sampling have been reported

in governmental inquiries into the practices of business corporations.

The example illustrates an element of timing that frequently causes

trouble in sampling.

In terms of the card game model, we may think of the population

as being prepared or set up for the sampler by the dealer. If the

dealer sets up the population so that it has a definite and non-random

arrangement or so that it is marked by indicators of some useful var-

iables, then the sampler may incur unnecessary losses if he ignores

information about the structure of the population. He may make
greater gains by obtaining information about the structure of the

population and using it in sampling, estimation, and the rest of the

survey operation.

In summary, there is a great deal that the sampler can learn about

the nature of the population that helps him to sample more effectively.

The general conclusion is : In an operation that is like a game and that

depends on the way the population is "set up" by various social and

economic processes, the sampler can operate more successfully and in-

crease the worth of his results by exploiting what is known in advance

about the population. It is even profitable to allocate a portion of

the available resources for use in increasing this stock of information.

(The same is true of more technical uses of information such as for

determining the best periods and days for interviewing or for finding

a suitable sample of people outside their homes.) Finally, informa-

tion about the population can be used to improve estimates by means

of regression and other statistical methods.

5.6 SUBDIVISIONS OF THE POPULATION

The population can be divided into parts, and these parts can be

subdivided further, on the basis of the information that is available

about the characteristics of individuals and groups of individuals.

This subdividing may or may not have a relation to the sampling

and an effect on the survey. It may be merely incidental to some

of the administrative arrangements, such as the assignment of part of

the work to different persons in the survey personnel. It may be ar-

bitrary and irrelevant to the whole survey. When it is not merely

incidental or irrelevant, it may take any one of several forms.

One of the simplest forms of subdivision is the sorting out of unlike
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or dissimilar persons, such as occurs in the assignment of children to

grades in school according to their educational level; the separation

of the sexes in some schools, clubs, occupations, and other social

groups or individual roles; the grouping of persons who have similar

political, religious, or other interests into distinct organizations; and

a great number of classifications of people according to legal and

social status.

If, for the variables of concern to the sampler, the subdivision makes

a complete sorting of people into classifications and if all the people

in any one class are exactly alike in the variables, then his problem

of selection is reduced to one of taking the right proportion of persons

from each subdivision. This is an extreme case of stratified sampling.

It reduces the error variance to zero. It also reduces the bias to zero

if the number of people taken from each subdivision is correct for the

estimation procedure that is to be used. From this we deduce a gen-

eral principle that one solution to the sampling problem is a subdi-

vision of the population into parts, each made up of persons who are

identical on the variables that are to be estimated, and the selection

of a fixed proportion of the persons in each subdivision for a sample.

We assume that both measurement and estimation are free of error

and bias.

Unfortunately it is not often feasible to make such a perfect sorting.

Less than perfect sorting can be effected by the use of variables that

are correlated with the survey variables. This is a practical method,

although it does not necessarily lead to unbiased estimates or to great

reductions of the variance.

Another kind of subdivision makes up sets of people, each set being

composed of a mixture or assortment of dissimilar persons. If the

first type of subdivision, sorting, is like filtering, the second type,

mixture, is like stirring. At least it is the kind of mixture involved

in the preparation of an assortment with a predetermined number of

each kind in each of the sets. Common examples are the formation

of teams and crews in industrial, military, naval, or athletic organi-

zations, each with a predetermined number of members and usually

with specified numbers who are specially selected for particular roles

or positions. Other examples are certain types of boards and com-

missions with specified representation of different interests. Less than

perfect assortment occurs in families, orchestras, schools, factories,

stores, etc. In these the number of members varies more freely, but

a balanced group of people with different roles and duties are still

needed to complement each other. It would solve the sampling prob-

lem if the population could be subdivided into identical assortments.
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Then any one assortment would be a fully representative sample with

no bias or variance on the variables to be estimated, provided the

estimation and measurement were also free of bias and error. Fami-

lies tend to be mixed by age and sex but sorted by religion. Public

schools tend to be sorted by age and mixed by religion.

Most subdivisions are separations in part and mixtures in part.

There is, however, a type of subdividing that is indeterminate, namely

any subdivision of a population whose members are all identical in the

variables that are being studied. It is a population for which sam-

pling can hardly go wrong. For example, any sample of living hu-

man beings would have sufficed for the discovery of the circulation

of the blood.

It is relatively easy to show by mathematical reasoning that the

foregoing discussion can be developed into a system applicable to all

possible subdivisions of the population. We find that a sampling dis-

tribution of estimates will have a smaller spread if the samples take

some individuals from each of the subdivisions that are set up as

sortings and also if they take in any one assortment either all the indi-

viduals or none. This is to say, the mixtures should be the units of

selection and the sortings the strata. Sampling should be a recom-

bination in controlled proportions of what is separated in filtering. It

should preserve mixtures or improve the mixing.

For purposes of estimation, the subdividing should conform to that

of the additional data available for use in estimation or it should

produce subdivisions that are susceptible of recombination into divi-

sions matching those of the additional data. This poses something

of a dilemma. The divisions of the population for which data are

available are usually not those that would be most efficient for se-

lection of the sample. For example, data from elections are available

for areas such as counties and congressional districts that tend to be

mixtures of the population. They would be most useful for sampling

if they were sortings. The tendency in the delineation of political dis-

tricts is to mix people in a way that favors the dominant party by
including enough but only enough of its kind of voters in each dis-

trict to assure success in electing its district candidates. Any extreme

form of "gerrymandering" works against the principles that should

guide the delineation of strata for sampling.

Another difficulty arises in the smallest districts for which the elec-

tion returns are counted, the precincts. These areas are changed

from time to time, and they do not match other small areas for which

population data are collected, such as census enumeration areas and

tracts. Because they change, it is well nigh impossible in a consid-
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erable part of the population to work up the results of previous elec-

tions for comparison with the current election on a precinct-by-pre-

cinct basis. Some very rough approximations may be made. Where

the changes in boundaries are a result of population changes, these

approximations may be close to the best that can be expected from

past data, anyway.

5.7 GEOGRAPHIC DISTRIBUTION OF THE SAMPLE

Since people tend to differ on the average from one region to an-

other, subdivisions of the population by geographic location tend to

be sortings on some variables and less than perfect mixtures for other

variables. Samples that do not draw the same proportion of the

population from each of the subdivisions will tend to be biased, and

it would seem that a broad scattering of the sample throughout the

population is necessary to avoid serious bias in the survey results.

However, there may be combinations of less widely scattered areas

for which the biases are small because each combination is itself a

good mixing. Moreover, the bias of an uneven scattering may be

reduced by a suitable estimating procedure, such as weighting up the

results from areas that are underrepresented in the sample and weight-

ing down those that are overrepresented.

If we assume that the measurement and estimation processes are free

of bias and that the sampling bias is correctable by some means out-

side the sampling operation, then it is not always true that the sam-

pling procedures which produce the smallest error variances are those

that take the same proportion of the population in each geographic

subdivision. If in the card game two piles were set up with only red

cards in one and black in the other, whereas the remaining two piles

had mixtures of red and black, then the estimates of the proportion of

black cards in the four piles would be distributed with a smaller

spread if the greater part of the sampling were done in the third and

fourth piles. Even a small amount of evidence that something like

this kind of setup has occurred should lead the sampler to take fewer

cards from the first two piles than the others. This may be the situa-

tion in geographic subdivisions of the population. When it is, the

sampler has an opportunity to modify the geographic scattering of the

sample in a way that is to his advantage. There may be such op-

portunities to use weighting to effect a more advantageous geographic

distribution when there is uncorrectable bias in the sampling and

other processes.
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5.8 COSTS OF SAMPLING

Since the worth of the survey results is reduced by an increase of

costs, the cost of performing the sampling operation and of making

contact with the sample for the purpose of measurement is part of the

problem of determining the relative efficiency of two or more pro-

cedures and designing surveys. Some reduction of value can be ac-

cepted if it is more than offset by a reduction in costs; some increase

in costs can be accepted if it is more than offset by an increase in

the value of the results.

Here a problem arises, since some of the costs of sampling may in-

volve the use of materials and the application of results of research

that are also usable for other surveys. It is a problem of the cost of

using capital resources and a problem of allocating joint costs. Hence

the cost factors in the determination of worth are not independent of

the work that is done in other surveys, or even in other kinds of en-

terprises. This may mean that the worth of a survey cannot be de-

termined without extensive inquiries. Of course, the same is true of

the determination of value, since the results of the survey may be

used with the results of other surveys.

The costs of sampling are also linked to the costs of the measure-

ment and estimation processes. The costs of measurement may be

greater per person for persons obtained by one method of sampling

than for those obtained by another. The same is true for estimation.

This is one more reason why the appraisal of a selection procedure

must be done in the context of the whole survey operation, and indeed

for the whole situation in which the sampler must operate.

If in the card game it costs the sampler the same amount to look

at a card without regard to the place of the card in the piles, and there

are no other sampling costs, then the cost of sampling has no effect

on the survey costs except through the number of cards taken. If on

the other hand the cost of taking a card is a fixed amount for each

card that must be removed to reach it in the pile, then for the same

setup of the population by the dealer the sampler's best method of

sampling would take more of the cards from the upper part and fewer

from the lower part of the piles. He might still go to the bottom of

a pile some of the time in order to prevent losses he would incur if

he gave the dealer an opportunity to take advantage of the cost situa-

tion by loading the bottom of the piles with one kind of card.

Actual examples can be found in situations in which the most re-

mote parts of the population are quite distinct from other parts in
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important variables. A survey organization located in the Northeast

might well go to Texas and California to make sure that its sample

includes these states and is representative of opinion on the question

of offshore oil wells or to the West coast if the issue concerned ship-

ping or fisheries.

Relatively complicated cost functions may be required in a survey

model. The difficulty of making the model match or fit the actual

operations may be greater in this respect than in any other. In this

simple discussion of the deductive implications of our formulation of

the survey process, we can at least conclude that cost analysis is an

essential part of the appraisal of the worth of survey results. Any
evaluation of data provided without cost to a user of survey results

should be tempered by due regard for the limitations that are imposed

on the producer by the cost of obtaining data. If there were no cost

limitations (in the sense that includes all the effort and resources de-

voted to a survey), the size and intensity of the survey operation

would be expanded until they reached the limits set by other con-

straints. Compared to such an expansion, all surveys appear inade-

quate and of low quality. On a more realistic basis that counts the

costs as offsets to the values attained, relatively meager operations may
appear to be thoroughly worth while and even the best for the pur-

poses. None of this, of course, alters the fact that the user must take

full account of the limitations of the results, especially the degree of

bias and error to be expected, in his use of data from samples that are

severely curtailed by cost restrictions.

In a sense a survey is an exchange of the costs of remaining in igno-

rance for the costs of obtaining information. The problem is to de-

termine the point or region in which further exchange would not be

profitable.

5.9 OPERATIONAL RELATIONS OF SELECTION,
MEASUREMENT, AND ESTIMATION

It is easy to see that the worth of the results of a survey may be-

come negative (less than that of taking no survey at all) if one of the

essential processes fails completely. If there is no sample, if there is

no measurement, or if the measurements are not converted into esti-

mates for the population, then there is no meaningful outcome from

the survey and the value is zero. The sampler still faces the lack of

information that prevailed at the start. Subtracting the costs of the

survey, we find the worth to be less than zero.

It is not very difficult to see that any of the processes can operate
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in a defective manner short of complete failure and still degrade the

survey process so severely that the other processes make no really ef-

fective contribution to the results. For example, the measurement

process may operate in a nullifying manner if it produces a large

proportion of responses classified as "Don't know" or "Not ascer-

tained." If it does, too little information is transmitted from the

population to the estimating process. No technique of estimation can

correct this malfunctioning. Likewise, if the estimation procedure

fails, no selection or measurement process can restore what is lost.

These remarks apply to extreme cases. In less extreme instances

there is a possibility that the effects of defects in one process can be

reduced by suitable adjustment of the other processes. In addition,

opportunities may be exploited to improve the survey process by

methods that introduce deliberate distortion in one step and correct

the distortion in later steps. Such distortion must be controlled so

that the distortion that occurs in the middle stages of the process ac-

tually will be removed in subsequent stages and not damage the final

results. Some of the controversy about adjusting survey figures neg-

lects this principle by failing to distinguish biases that can be con-

trolled and removed from those that cannot. What really matters is

how the survey process operates in its entirety and within the situa-

tion. So long as the basic purposes of the survey are fulfilled and

the user of the results can be assured on sufficient grounds that they

are, the nature of the intermediate processes is not of great concern

to him. It may be for technical reasons, such as the advantages of

simplifying or standardizing procedures, or it may be for purposes

outside the scope of the survey, but any restrictions that are placed

on freedom of action in the design and operation of intermediate proc-

esses may unnecessarily exclude more advantageous or more efficient

procedures.

This conclusion about avoiding unnecessary restrictions in the de-

sign and operation of surveys does not warrant relaxation of essential

standards, nor does it support complacency based on ignorance of the

damage that is being done in the survey by poor performance and in-

ferior methods. Though it implies that the results of surveys that

do not conform to some intermediate technical requirements should

not be rejected on that basis alone, it also means that results should

be accepted only on the basis of definite evidence of their worth.
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5.10 TECHNIQUES OF SELECTION

We may recognize two broad classes of selection techniques: (1)

those techniques that are independent of the particular setup of the

population in the sense that the selection can be made in advance by

a means that is essentially a selection of certain places or positions

out of all the possible places an individual may occupy, and (2) those

techniques that depend to some extent on individual characteristics

of the persons in the population or at least some sorting of individuals

as they are actually assigned to or fall into their places in the setup.

An example of the first is found by first drawing a sample of dwell-

ings or a sample of jobs so that the drawing is independent of the

characteristics of the dwellings or jobs and the persons who occupy

them, and then finding out who occupies them. An example of the

second is a sample consisting of persons who match in their age dis-

tribution the age distribution of another sample. Another example of

the second kind is a sample consisting of the first ten housewives

found at home as an interviewer proceeds down a predesignated street.

We call these two classes of selection techniques place selection and

indicator selection.

It is possible to combine place and indicator selection and also to

add restrictions and constraints of various kinds. The designation of

the size of the sample may be regarded as one such restriction. Other

rules might limit the number of individuals of a certain kind or assure

that at least a certain number of them was obtained. A rule that

might be used for some purposes is "Keep drawing elements from the

population until the number of elements of a certain kind that have

been drawn equals a given number." These more complex rules all

aim to control the distribution of estimates and the cost of the survey

in an advantageous manner.

If the selection technique is that of place selection and the popula-

tion is not already set up in a convenient order, the preparation of the

population for selection of the sample can be accomplished by such

devices as numbering individuals in serial order, listing alphabetically

by name (with a special rule for persons who have the same name),

listing in order of application or encounter, assigning places in a list

by lot, etc. Often this has already been done by such systems as the

assignment of Social Security numbers, automobile licenses, registra-

tion for military service, and directory listings. There are methods

of achieving equivalent results that avoid the labor of listing. One

method of selection that has been used is to take every person who
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lives at an address that has a house number ending in a given digit

(again with special rules for cases that lack house numbers). One
possible safeguard against an adverse setup of the population is to

use all patterns of place selection equally often, accomplished by using

devices such as games of chance or their equivalent, a table of random

numbers. The result is a "random sample."

Actually it is the procedure, not the sample, that is random. The
sample may well be the same as a sample produced by some other

procedure. A sample need not be random to be valid, as some people

believe. The worth of the survey results may be increased on the

average by some modification of the selection procedure that yields a

more advantageous distribution of samples. The development of

probability models to guide the selection procedure is a very impor-

tant step in this direction.

The. setup of the population may be favorable to the sampler,

whether he knows it or not. At least it may offer him an opportunity

to improve the effectiveness of his procedure. The sampler can use

every known characteristic of the individuals in the population to de-

crease the error variance of estimates. Here the best strategy of the

sampler will depend on cost considerations, for the use of indicators

otherwise will at least do him no harm. (There is an exception with

respect to the estimation of the sampling error, but one that is not

often serious.) We reach the deductive conclusion, then, that indi-

cators can be used to advantage, subject to cost considerations, and
that where the indicators are not distinct, "place" may be used as if

it were an indicator, for purposes of selection. The manner of using

indicators is important. They should usually be used as sorters in the

sense described previously. The sample should be made representative

of the population with regard to the indicators, if that is possible,

and in any event the selection of individuals with the same indicators

should be by random selection according to place.

Random selection by place undoes the effect of the place assign-

ments by which the population has been set up. If the processes by
which the population has been distributed to the places occupied by
its members are known, even in part, the sampler may derive from this

information some additional indicators for use in his method of se-

lection. One of the simplest of these is based on the similarity or dif-

ference of adjacent place holders. If the sampler knows that neigh-

bors tend to be alike, his sampling will avoid taking neighbors, other

things being equal. If he knows that they are dissimilar, he will find

it advantageous to take neighbors, other things being equal. This
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principle is developed in more general form as systematic sampling

and cluster sampling.

The full selection process depends, therefore, on how the population

is set up and how the sampler makes his selection. If the population

is in random order and the selection is independent of individual

characteristics, he can only draw a random sample; if the sampler

draws a random sample, the setup of the population is of no conse-

quence. Otherwise the joint effect of setup and selection procedure

makes the results something else than random. Just what depends

on the nature of the game.

5.11 GAUGING ACCURACY AND THE DISTRIBUTION
OF RESULTS

In making any use of sample survey results, we need not only the

results themselves but information about the manner in which they

may be used. One of the most important parts of this information

for the user is a judgment of the accuracy of the results. If the

amount and direction of error were known, of course, it would be a

simple matter to correct the estimates so as to eliminate the error.

The situation is seldom that simple. At best we may only be able

to say that in repetitions of the survey some definite proportion, say

nineteen out of twenty, of the estimates will be between two limits

that are specified. Ordinarily the limits can only be approximated

from the data furnished by one sample.

We may say that the two limits will encompass the expected value

between them in nineteen out of twenty trials in the long run. But

what of the short run and what of the present instance? Clearly we
are still playing the game. Maybe we are right in claiming that our

two limits have caught the expected value like a butterfly in a net.

Maybe we are wrong. One time we win and another we lose. We
play the game for what we may win on the average. We hope we
will not lose everything and be compelled to withdraw from the game
empty-handed. The fear of ruin may make us find a safer and more

conservative way of playing. We may spread the limits or shift them

in one direction to increase the probability of being right.

If what we win depends on how close the limits are to each other,

we shall not spread them beyond the distance at which we begin to

reduce the prize more rapidly than we increase the frequency of win-

ning it. Here is another factor in the worth of the survey. When our

actions depend not only on the magnitude of the estimate but on our
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judgment of its accuracy, and when the value we gain depends on

our actions,, then it may be as important to measure the accuracy

of an estimate as it is to measure the variables being estimated.

There is a fairly simple way to get limits on the estimates. Sup-

pose the survey is repeated nine times, the conditions in the situation

being the same each time. The nine estimates mark off ten intervals

on the scale of the variable. Now suppose, instead, that ten surveys

had been taken and that the nine were chosen at random from the

ten. The one that was left out when the nine were taken was equally

likely to have been the first, second, . . . , tenth in order of the mag-

nitude of the estimate. One of the ranks from one to ten is missing

from the set of nine. It might have been between any two estimates

of adjoining rank or below the lowest or above the highest. In other

words it has a probability of 0.1 of being in any interval and of 0.8

of being between the highest and the lowest of the nine. Therefore

we can say that the probability is 0.8 that the next survey estimate

will be within the range of the previous nine. Similarly, the prob-

ability is 0.1 that the next survey will provide an estimate higher

than the previous nine and 0.1 that it will provide one lower than

the previous nine.

This does not tell us how close the estimates come to the true

value. For this we must find out about the bias. Unfortunately the

internal variation of estimates from similar samples does not tell us

anything about bias. All the estimates have the same bias. The same

is true of the limits that are derived for a single estimate by well-

known methods as set forth in standard statistical textbooks. They

are computed from the differences between individual measurements

and their average. They are based on the same kind of internal com-

parison that does not reveal the amount of bias. These methods

can be extended by means of some of the relationships observed be-

tween the limits and other factors, such as various characteristics of

the variables that are being estimated and the size and distribution

of the samples. Finally, data from other surveys on similar variables

may be used to approximate the components of error and the rela-

tions between them that go to make up the error variance of the whole

survey. The error variance leads directly to limits of the kind dis-

cussed previously and to their corresponding probabilities.

To gauge accuracy it is necessary to find ways of learning about the

bias. Unfortunately this may never be possible or it may not be

possible until some time after the completion of all uses of the survey

results. There seldom is available any closer approximation to the

true values than the estimates that are being considered. Hence the
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amount of bias and its direction can only be surmised. What few di-

rect tests of bias there are will help in formulating the surmises. This

necessity of considering the biases and making even blind guesses at

their magnitudes constitutes a serious limitation of the usefulness of

computations of the standard error of estimate. If there could be some

assurance that the biases were definitely smaller than the standard

errors, the limitation would not be great; but in the field of opinion,

attitudes, and consumer wants the biases of measurement and esti-

mation may be considerable, overshadowing in moderately large sam-

ples the error variances. When they are reduced to a much smaller

magnitude, the sampling biases and error variances of all the proc-

esses will become more important.

5.12 INCREASING THE WORTH OF SURVEY RESULTS

We can see from the foregoing sections that the worth of survey

results may be increased by any of several modifications of the sur-

vey and of its situation. First the processes can be tuned up to work

better. This may bring about a reduction in their error variances.

It may bring about a reduction in their contributions to the net bias.

It may effect a reduction in costs. These changes may also be ac-

companied by changes in the other aspects of the survey. The net

effect will be beneficial if the beneficial effects outweigh the harmful

ones brought about by the change.

To accomplish a good tuning up requires a much more exacting

analysis than we have made, based on the particular situation and

survey system. Mathematical models or their equivalent are re-

quired for at least the major parts of the survey. Information is

needed about the magnitudes of various quantities involved in the

models. For many kinds of sampling such models and information

are not yet available. Even so, crude approximations can be helpful.

One of the best means of tuning up a survey is to test the results

against much more accurate measures of the true values. Such tests

are infrequent. They do not offer much help in determining which

of the constituent processes needs adjustment. This may be obtained

better from a series of surveys using some components in common.

An experimental design could be made up to permit this calibration

of component parts.

Fortunately, the effect of bias and error on the worth of many sur-

vey results is relatively small until they reach somewhat extreme

magnitudes. Moreover, the more extreme estimates may be partly

self-correcting in that they cease to be plausible and come to be
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questioned or rejected by the prospective users. As the information

available prior to the estimate accumulates, the value of estimates

subject to substantial error decreases and greater importance must

be attached to even relatively small components of bias and error.

As the amount of relevant prior information accumulates in the meas-

urement of opinion, attitudes, and consumer wants, the problem of

sampling will become more like the sampling problems in relatively

exact scientific work.

Since the worth of the results of a survey depends finally on the

way in which they are put to use, and this use in turn is dependent on

the skill and understanding of the users, it is clear that better educa-

tion of the users in what the estimates are like and how they should

be applied will increase the worth of the results. If such education

of the users does not increase the worth of the results, it is because

the instruction is ineffective or too costly for the improvements it

accomplishes. Part of this education must be specifically on the prop-

erties and effects of sampling.

Instruction in technical operations and abstract theory may be out

of place for the ordinary users. It should still be possible to give

them a reasonably good sense of what is being done and how it af-

fects their use of the results. These users, in turn, may be the only

source of good guesses about the worth and value of information.

Their support may be essential before a survey is approved. They

may also discover important factors to be incorporated into the sur-

vey model or to be studied in other operations.

5.13 SUMMARY

In this chapter an attempt was made to work from some plausible

assumptions by crude processes of deduction to general conclusions

about the dependability, improvement, and operation of sample sur-

veys. These assumptions apply broadly to many kinds of sampling

operations not usually considered in the current literature of sampling.

The discussion was conducted without recourse to mathematical for-

mulations in order that the conclusions might be understood better

by readers who prefer this manner of presenting the problems. Still

it has some severe limitations and can carry us only part way toward

full understanding. There is no substitute for mathematical analysis

in carrying us further.

It was shown that when the relative worth of survey results is the

standard for appraisal, very few simple unqualified rules of sampling
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can be formulated in a generally valid manner. The selection proc-

ess has an effect on the distribution of resulting estimates, but this

effect is not independent of the other parts of the survey. In some

degree the effect is a joint effect, and only a relatively complex model

can represent it adequately.

Increasing the size of the sample tends to improve the results, but

not always. Much depends on the nature of the population and the

manner in which it is distributed, geographically and otherwise.

The selection of persons for the sample is the combined effect of the

setup of the population and the selection technique that is used.

Usually, but not always, a wide scattering of the sample is beneficial,

especially if it is similar to that of the population itself, but again

there are exceptions. Various kinds of subdivisions of the population

may be used. The manner of using them depends on the extent of

separation and mixing involved in their formation.

Selection techniques of various kinds may be used either to avoid

adverse effects of the way in which the population is "set up" or to

take advantage of it. The full selection process is a joint resultant

of the setup and the technique of drawing persons for the sample.

It is also important to gauge the accuracy of the estimates, since

that is essential information for the user and so affects the worth.

The worth is also affected by the costs. A cost analysis is important

for the appraisal of results in their proper perspective and for the im-

provement of sampling operations. The worth of results can also be

improved by educating the user in the best manner of using them and

in the implications of sampling for his interests.

At this point the deductive consideration of sampling must become

mathematical. The further development is left to such texts and

methodological studies as those referred to in the beginning of the

chapter. Another line of studying sampling is the observation of its

performance in concrete instances, a more inductive or empirical ap-

proach. The next eight chapters will be devoted to this kind of study.
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CHAPTER 6

Introduction to Empirical Studies

6.1 THE NEED FOR EMPIRICAL STUDIES

The chapters in this part will open another approach to understand-

ing, appraising, and designing sample surveys of opinion and related

variables. The discussion in the preceding chapters started with a

broad survey of the uses and problems of sampling opinion. It moved

on to describe and classify sampling procedures and then to develop

a number of assumptions and deductions that are applicable to a

wide variety of actual sampling operations.

Now we turn to an examination of actual surveys and the evidence

they provide about certain aspects of actual sampling operations.

Particular facts and features that were ignored or coalesced in pre-

vious generalizing may be the center of our interest.

This contrast and shift of attention from the general to the par-

ticular may suggest that there is a fundamental conflict between the

two approaches, deductive and empirical. Actually they reinforce

each other more than they conflict. Without the results of a substan-

tial amount of empirical study, the deductive approach is purely

speculative. It does not even make good progress toward a respect-

able theory of sampling opinion. Without the generalizing and de-

ductive approach there is little in the empirical approach beyond the

assemblage of unrelated fragments of fact which cannot be applied

in any rational manner to new and different situations.

In conjunction, the two approaches can do more than supplement

each other. They can do more than correct each other's deficiencies.

They can be combined into a single system of analysis and design

that accomplishes what neither could produce with only incidental

help from the other. This combination of approaches has been ef-

fected only in the past twenty years or so. It has been very fruitful,

and it promises to be much more fruitful in the future as it develops

and as the results of research are accumulated.

One of the important examples of the combination of approaches

123
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arises in cluster sampling (1, pp. 13-21; 2, pp. 349-353; 3, Chaps. 6

and 12D). In order to reduce travel costs in an interview survey, it

is convenient to draw a sample composed of a number of "clusters" of

persons or households. What effect does this have on the accuracy

of the estimates? Empirical studies can answer the question for a

particular population and method of dividing it into clusters of a

specified size. The clusters can be combined into larger clusters to

obtain an answer for certain other sizes. Here the empirical study

bogs down. Can the answers to the question be applied to other popu-

lations and to other sizes? A suitable model will enable us to extend

the empirical results to other sizes of clusters, though with some loss

of accuracy in the additional answers. For the extension of the re-

sults to other populations, some additional empirical evidence must

be obtained for these populations and additional theoretical principles

must be invoked. Thus the two approaches intertwine in the under-

standing of cluster sampling and also in the choice of the type and

size of clusters in a survey design.

There are many kinds of data that may be obtained from empirical

studies and used to appraise survey results, form estimates, design

sample procedures, and operate surveys. For example, the following

are commonly needed.

1. Estimates of variation between elements in the population and

between various groupings of these elements.

2. Properties of groupings, such as clusters, strata, and systematic

selections, commonly expressed as correlations or other coefficients to

be used with the variances in 1.

3. Cost factors and analyses, cost relationships.

4. Operational rates and ratios, such as rates at which question-

naires are returned, interviewing rates, degree of success in complet-

ing assigned interviews or locating specified classes of elements.

5. Gross comparisons of surveys intended to obtain comparable in-

formation.

6. Comparisons of corresponding parts or component processes in

two or more surveys.

7. Data of established accuracy for use in testing and correcting

ordinary procedures.

8. Data on uses and applications, particularly as they determine

or restrict the specifications to be me*t by survey results.

Most of Part II will be devoted to subjects closely related to ex-

amples 2, 4, 5, and 7. The balance of the list will figure more promi-

nently in Part III.
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The need for empirical studies and data does not decline with the

advance of selection techniques. Indeed it tends to increase. The

more advanced techniques are based on mathematical models of a

type commonly designated "probability models," since they are es-

sentially applications of probability theory. They involve at least two

steps: (a) a probability model is associated with the sampling pro-

cedure and with the population which is being sampled, the purpose

of this model being to specify the probability that any given set of

elements of the population is drawn as a sample; and (6) from the

model are derived expressions which describe the sampling distribu-

tions of estimates computed from samples drawn through repeated

application of the sampling procedure. These results are seldom, if

ever, sufficient in and of themselves to allow us to compute numerical

values for the distributions or even to choose between two or more

alternative probability model sampling procedures. To do so we
must have, in addition to these theoretical results, certain empirical

data.

Empirical data are needed for the following reasons.

1. The sampling distribution of an estimate usually depends on

the values of one or more population parameters (e.g., the variance of

some variable or characteristic of the elements of the population).

These parameters can usually be estimated once a sample has been

selected, but we must know them in advance in order to construct or

choose a suitable sample design. Prior experience offers the only solu-

tion to this dilemma.

2. The sampling distribution of an estimate also depends on some

quantitative facts connected with the procedures used for selection,

measurement, and estimation. The actual sizes of clusters, the cost

factors of various operations, and the weights to be used in estimation

are a few examples. Again, some of these facts will be determined

by the survey as it progresses, but fair approximations to them are

needed in advance. Prior experience may be useful for this purpose,

too.

3. Even though a sample may be designed or chosen according to a

specified model, it rarely happens that perfect execution of the sam-

pling plan is' achieved. Deviations from design creep in through such

channels as mistakes on the part of field workers, inability to contact

designated sample elements, and refusals by designated respondents.

These and related problems of execution invalidate to some extent

the theoretical deductions. The extent to which this is so can only

be learned from experience.
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4. The model may be too complex to use for certain computations.

In this case empirical trials may be the only feasible method of de-

termining how it works in practice.

5. Some of the assumptions on which the model is based may be

dubious. Empirical trials are then necessary to determine how the

invalidity of the assumptions may affect the dependability of conclu-

sions drawn from the model concerning the survey results.

Not only must we use empirical data in connection with deductive

models, but there are also situations in which experience is the only

guide to performance. Thus many forms of sampling procedure in

current use are not specified definitely enough to permit the deductive

approach. In a specific situation this may mean that such procedures

cannot be considered. However, if they can be considered, any evalu-

ation of their performance must depend heavily on empirical studies.

This is true generally of procedures that do not conform to a definite

probability model. Quota sampling procedures are a case in point.

For example, evidence will be presented in Chapter 10 to the effect

that repeated application of a quota sampling procedure gives rise to

a series of results that approximate a sampling distribution for cer-

tain forms of estimate. However, the variance and bias of the esti-

mate must be obtained from empirical analyses.

As a consequence of these considerations, the Study of Sampling

has been concerned with making and examining empirical studies of

all phases of the survey process as they affect and are affected by the

sampling procedure.

6.2 SOME REFERENCES TO THE USE OF
EMPIRICAL DATA IN STUDYING SAMPLING PROCEDURES

OUTSIDE THE FIELD OF OPINION RESEARCH

There are many precedents for the use of the empirical approach,

both in the field of statistics in general and in the field of sampling

in particular. For example, agricultural statisticians have long used

uniformity trial data to aid in the development of experimental de-

signs. W. G. Cochran (4) describes this as follows.

In a field uniformity trial, the area under experiment is divided into a

number of plots, usually all of the same dimensions; the same variety of

the crop is grown and the manurial and cultural operations are carried out

on each plot. The yield of each plot is recorded separately at harvest.

Such data are used to determine optimum size and shape of plot, to

investigate the relative efficiencies of different types of experimental
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designs, to increase the efficiency of later experiments (by covariance

analysis), and to check on the applicability to field experiments of the

statistical analyses contemplated.

Because of the interest of agricultural statisticians in empirical data

provided by uniformity trials, it is not surprising that similar work

developed in connection with the use of sampling to obtain estimates

of certain types of agricultural information. Representative accounts

of such work are given by Yates and Zacopany (5), by Irvin Holmes

(6), and by Raymond J. Jessen (7). Jessen puts the case for the

use of empirical data very well when he states that his study was

undertaken

to investigate the following questions pertinent to the problem of collecting

data by the sample survey method.

(a) What is the amount and nature of error in data secured by interview?

(&) What is the best available sampling procedure?

(c) What method of 'expanding' sample data will provide the best estimate

of state or subdivision totals?

So far as the sampling of human populations is concerned, the

largest amount of empirical research on sampling methods has been

carried out in connection with the measurement of unemployment and

other labor force characteristics in the United States. This work

started under the Work Projects Administration and was then trans-

ferred to the Bureau of the Census and converted into a general popu-

lation survey conducted monthly (8) . Accounts of representative por-

tions of this work are given by Frankel and Stock (9) , by Hansen and

Hurwitz (2, 10), and by Hansen, Hurwitz, Marks, and Mauldin (11).

The following quotation from the second paper listed shows the use

that was made of empirical analyses:

The analyses summarized below were carried out for the purpose of de-

ciding between alternative sampling procedures in the revision of a monthly
national sample for labor force and other characteristics . . .

The applications of the various principles suggested in this paper have been

evaluated by estimating 1930 Census labor force characteristics from a sample

that was stratified on the basis of 1940 and more recent data.

The final paper is particularly interesting in that its goal is to give

an explicit formulation of a mathematical model for response errors.

Elsewhere, Tepping (3, p. 588) has written:

Two separate studies are reported in this case study. Both of them pre-

sent empirical results of studies of variances and covariances and relations

between them for different levels and units of sampling. These results can

serve as a guide in the design of sample surveys when similar or related

types of characteristics are to be sampled.
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Earlier work of this kind was done by Dedrick, Stouffer, and

Stephan (12) in connection with the use of blocks and block "seg-

ments," by Schoenberg, Parten, Brady, Friedman, Wallis, and others

(13, 14) in a series of studies of consumer incomes and expenditures,

and by Stephan, Deming, and Hansen (15) in designing the sampling

procedure of the 1940 Census of Population. In the same decade simi-

lar studies combining theory and practice were undertaken in India

by Mahalanobis (16) and in Poland by Neyman (17).

Until relatively recently, there has not been a large volume of this

type of empirical research done in connection with the sampling of

human populations for the measurement of opinions, attitudes, and

consumer wants. The earlier work done on survey methods was con-

centrated more upon such problems as questionnaire construction and

interviewing techniques. The empirical research that has been car-

ried out in connection with sampling methods is exemplified by por-

tions of Cantril's book (18), by the comparison between a national

quota sample and the Monthly Report on the Labor Force designed

and executed by the National Opinion Research Center (see Sec. 8.2A

for a description), and by work on callbacks [e.g., Robert Williams

(19) and Durbin (20)]. A remarkable series of studies has been

conducted by Moser, Stuart, Durbin, and others at the London School

of Economics with cooperation from several British survey organiza-

tions (21, 22).

Herbert Hyman's study of interviewing (23) and his extraordinary

exposition of survey design and analysis (24) are the result of exten-

sive empirical work. Kish, in his analysis of the dangers in uncritical

use of binomial variance formulas (25) and in other studies, has

worked together empirical data and sampling theory. The Study of

Sampling has assumed as one of its principal lines of study the exam-

ination, evaluation, initiation, and presentation of empirical research

related to sampling for the measurement of opinions, attitudes, and

consumer wants.

6.3 THE STUDY OF SAMPLING AND ITS PROGRAM
OF EMPIRICAL STUDIES

A. Collection and Analysis of Existing Data

The first step in the Study of Sampling was to visit a large number
of survey agencies * and to obtain from each a description of the

*Most of these visits were made during the period 1946-1947. Subsequent

visits were made to obtain information about new projects and modifications

of methods.
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sampling methods in current use and a statement about special studies

which had been conducted, either for the purpose of comparing one

or more sampling methods or for obtaining information on one or more

component parts of survey and sample design. In addition to this

original canvass, efforts were made to learn of other available infor-

mation—either through published reports or through private sources

—

which would be of use to the project. The more important results

of this search for data and studies, and of the use to which the ob-

tained data and studies were put, are listed below:

1. The close contact which the Study of Sampling maintained with

survey agencies in opinion polling, market research, the government,

and elsewhere resulted in the acquisition of descriptions of a wide

variety of sampling methods which had been or were being used in

practical survey work. No attempt was made to incorporate these

descriptions into this report. However, they were extremely helpful

in planning further inquiries as well as in the formulation of general

theory. Many of them have been used in the report to illustrate

certain specific points.

2. A number of examples were found in which two sampling meth-

ods (or two modifications of the same general method) had been used

in essentially the same survey situation, thus affording an oppor-

tunity to compare their effects on survey performance. The original

concept of the Committee on the Measurement of Opinion, Attitudes,

and Consumer Wants had been that the entire program of the sam-

pling study could be based on such gross empirical studies. However,

the early work of the study, in addition to the recommendations of

the Advisory Committee, indicated that the emphasis of the project

should be directed toward analytic study of the component parts of

the survey operation. The reasons for this shift of emphasis are dis-

cussed in Chapter 8.

3. If a sampling method is to be evaluated or compared with an-

other method on the basis of its effects on the performance of a par-

ticular survey operation, then it is necessary to take into account

all aspects of survey design and operation. Thus we are concerned

not only with the design of a sampling method but also with its exe-

cution. The project therefore concerned itself with finding existing

data which would describe the extent and effects of deviations from

design introduced by the use of human agents. Since data of this

kind are not ordinarily collected during the course of survey opera-

tions, the findings were rather meager. For example, it is of interest

to know how quota interviewers go about the task of filling their
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quotas and how much effect the specific procedures they use have on

survey results. Only one piece of indirect information on this sub-

ject was obtained, namely, by plotting the addresses of respondents

for a number of city surveys conducted by National Opinion Research

Center. This group also made an analysis of the errors committed

by field workers during several prelisting operations. The Census

Bureau made an elaborate set of checks on the 1950 Censuses and

conducted a Post-Enumeration Survey. Most of the detailed results

of this survey are yet to be published, but many of the principal re-

sults are presented in the introductory chapter to the several Census

volumes (26).

4. When we are sampling human populations, the characteristics

of the individual population elements may have an appreciable effect

on the manner in which the sample design is executed. Consequently,

data were collected on families and individuals who refused to be

interviewed or were not at home when the interviewer called to de-

termine the effects of these losses and the value of making repeated

callbacks. Many studies of this kind were found, but very few of

them provided any information with respect to attitudes, opinions,

and related variables. This material was assembled by the Study

and is presented in Chapter 11. Another aspect of this same problem

relates to methods for reducing costs of callbacks, and in this con-

nection some analyses were made of data on the daily cycle of ab-

sence from home.

B. Design of Experiments to Provide Additional Information

on Various Components of Sample and Survey Design

At the time the Study was initiated by the National Research Coun-

cil and Social Science Research Council, it was fully recognized that

the joint Committee would not be in a position to actually carry out

any large-scale studies, primarily because of the cost of such under-

takings. Nevertheless, in view of the shortcomings of existing data

as outlined in the preceding paragraphs, some attention was focused

on the design of experiments to provide needed data. This activity

was carried out at three levels: (a) the design of a single large-scale

experiment to provide information on all phases of survey and sample

design, (b) the design of experiments that could be carried out dur-

ing the ordinary course of routine operations by service agencies, and

(c) the design of experiments that the project might hope to accom-

plish with the aid of cooperating agencies. In contrast to special

tabulations of existing data, such experimentation appeared to be

quite expensive. Apart from an indirect relation to the Denver Valid-
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ity Study (27), the only quantitative results that arose from these

considerations were obtained from a national quota sample of NORC
in which each interviewer kept a time log of all his activities. These

logs provided information on the time schedule of a national quota

survey, on the times that were required for the various phases of the

operation (interviewing, travel, etc.), on some of the procedures fol-

lowed by the interviewers, and on the differences that exist between

interviewers with respect to these factors. This study is described in

Chapter 12. Some interviewing of interviewers was also done to

determine how they operate in fulfilling their assignments.

C. Analytic Studies on Particular Topics

A number of analytical studies were made when the needs and

available time indicated that they were appropriate. Specifically,

some computations were made to show the effects of systematic se-

lection of city areas with respect to attitude and opinion data; com-

putations to show the effects of weighting and adjustment on data

having inherent biases were carried out; and variances were obtained

for several surveys to illustrate the applicability of the broad con-

cept of sampling theory which this report presents. Many of these

studies have been omitted to keep the size of this volume within rea-

sonable limits, but most of them have contributed to the views and

conclusions expressed herein.

6.4 PREVIEW OF PART II

The succeeding chapters of Part II will present the results of some

of the empirical research of the Study of Sampling and certain related

studies published by others. Since the gross comparisons, either be-

tween survey results and known population data or between results

obtained by two different surveys, illustrate most of the problems

that must be faced in evaluating sampling procedures, they will be

given first. The detail with which these studies will be presented

will depend on their importance, whether or not similar studies have

appeared in the literature, and whether or not replication of the

studies is needed in the future. Thus the study of the behavior of

quota interviewers will be given in some detail, since it is aimed at

a topic about which little is known. Other subjects can be discussed

in a more cursory fashion.

It should be recognized in advance that the empirical research to

be described here will not give definitive solutions to most of the

problems which plague the user, designer, and operator of a sample
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survey. Nevertheless, empirical research does serve to place the

sampling problem in its proper perspective in relation to the other

phases of survey design. In addition, the Study of Sampling was in-

tended to stimulate greater interchange between individuals and or-

ganizations who are conducting, or who could conduct, similar studies.

Even at the present time there undoubtedly exists, in addition to the

results reported to the Study of Sampling, a large volume of relevant

information which has not been published. Those persons and or-

ganizations who are willing to have their work and weaknesses ex-

hibited deserve the greatest respect and praise. Their frankness is

a sign of the growing maturity of research in this field ; it is essential

to future progress.
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CHAPTER 7

Comparison of Survey

Estimates with Known

Population Characteristics

7.1 DEFINITION OF CHECK DATA AND
GENERAL DISCUSSION OF THEIR USE

A. Definition

Any individual who has ever designed, administered, or made use

of sample surveys has almost certainly made some comparisons be-

tween survey estimates and data for the population from which the

sample was drawn. Natural curiosity would be enough to motivate

such comparisons, even if there were no other compelling reasons.

It has been customary to refer to the population characteristics used

for this purpose as check factors and to the numerical descriptions of

these factors as check data. Obviously, characteristics for which the

details of the sample design force agreement between sample and

population will have little value as check factors.

Since it is only sound practice to test a theoretical result em-

pirically, check factors have been and will continue to be used in

all applications of the sample survey method. The fields of attitude

measurement and public opinion polling have been no exception in

this respect, and the type of check factors used by polling organiza-

tions is well illustrated by the following excerpt from a paper by

Elmo Roper (1):

With these six controls (geographic region, size of place, sex, age, occupa-

tion, and economic level) as the yardstick by which we determine our sam-
ple, we find we are able then to check on the accuracy of the sample by
several devices. If the people in our sample do not report that they own
their homes in approximately the same ratio as the United States census

figures show Americans generally to own their homes, or if they don't have

the right percentage of telephones or electricity meters, or if the percentage

134
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of 1936 Ford cars is high or low as compared to national registration figures,

we know that our sample is open to the charge of being unrepresentative

to that extent. If, however, with a fair knowledge of economic and geo-

graphical variations we have carefully considered all of the yardsticks I have

mentioned and if we then find, following the field work, that the sample

measures up to par on these various items of checking data, I think we are

warranted in feeling sure that we have in fact selected for interviewing

an America in microcosm.

In addition to the check factors noted in this quotation, education

has also found extensive application in the field of attitude and opin-

ion measurement. Some instances where check data have been cited

may be found in Cantril's book on public opinion (2, Chap. XI),

Blankenship's book on consumer and opinion research (3, p. 272), a

description of the methods of the survey of consumer finances (4),

and Katona's book on psychological analysis of economic behavior

(5, p. 321).

B. Reasons for Using Check Data

Over and above the natural motive of curiosity, there are many
and varied reasons for using check data in connection with sampling

operations. Although most of these will be treated in some detail

throughout the course of this chapter, a brief summary of the more

important reasons will now be presented.

Among those individuals who do, or should, make use of data de-

rived from sample surveys, there are many who are distrustful of

the results obtained because they do not understand the theoretical

grounds upon which the evaluation of such results must rest. One

of the simplest ways of overcoming this distrust and of educating

these individuals to the practical meaning of sampling variability is

to present estimates from a large number of surveys side by side with

accurate and independent measures of the population quantities being

estimated. Very fine illustrations of this type of approach may be

found in the work of the Bureau of the Census which frequently makes

advance tabulations on the basis of a sample of the returns and pub-

lishes complete tabulations at a later date. For example, Hansen and

Hurwitz (6) present such data for the 1945 Census of Agriculture. On
July 30, 1946, the Bureau of the Census released national estimates,

based on a sample of returns, for 61 agricultural items. Measures of

sampling variability were attached to each estimate. Complete tabula-

tion of the returns showed that 5 per cent of the estimates differed from

the true figure by more than two standard deviations (approximately

what would be predicted on a probability basis), and that none differed

by more than three standard deviations. Accounts of this kind, where
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there can ordinarily be little doubt concerning the sampling method

and the applicability of theory, are used primarily as an educational

device and not necessarily to justify any particular method of

sampling. Indeed, it must always be recognized that there are many
traps in the way of anyone who argues for the accuracy of one method

by appealing to the example of some other method that has been tested

by check data in a different situation.

Survey operations are complicated processes which involve not only

sampling but also other components such as interviewing, coding of

questionnaires or schedules, and processing of data. The final esti-

mate is conditioned by all these factors, and so it is natural to use

check data for investigating the effects of the various components,

or at least for investigating the differences in their effects between

the survey and the enumeration leading to the population values.

As a final broad motivation for the use of check data, we may
distinguish those instances in which agreement between sample and

population is interpreted as meaning that the sample actually drawn

is in fact "representative" (7). It is almost as if some such state-

ment as the following were being made: "The sampling method used

in this survey is subject to attack on logical grounds. However, see

the good agreement between sample estimates and check data. This

should convince you that the method worked well this time and the

sample results can be trusted for subjects of investigation for which

checks cannot be made."

C. Purpose of This Chapter

As outlined earlier, the original emphasis of the Study of Sampling

in evaluating sampling methods for the measurement of opinions, atti-

tudes, and consumer wants was on the use of check data. This ap-

proach did not prove to be as feasible or as useful as had been antici-

pated. It is the primary purpose of this chapter to discuss some of

the reasons, with illustrative examples, why this approach was not

particularly fruitful. In spite of the limitations, however, an inves-

tigation of the uses of check data proves to be very helpful in under-

standing the intricacies of the survey process and the role of the

sampling method in this process.
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7.2 LIMITATIONS ASSOCIATED WITH THE USE OF
CHECK DATA

A. Non-comparability of Measurement Processes

One of the major stumbling blocks underlying the use of check

data for the evaluation of sampling methods arises from the fact that

the survey results and the corresponding check data may not be di-

rectly comparable. This means that an observed difference may be

due not only to sampling error and sampling bias but also to differ-

ences in the measurement process. Consequently, if it is impossible

to determine that the measurement process used in obtaining the

sample results and the one used in determining the appropriate values

of the check factors are the same or that they produce a known dif-

ference, the conclusions drawn from a comparison are severely limited.

In particular, it will be impossible to separate the effects of sampling

from the effects of the other factors influencing the survey results.

One of the most dramatic illustrations of this type of situation is

provided by the "past vote" question. During the period between

1944 and 1948, it was customary for survey organizations to ask some

such question as the following:

Do you remember for certain whether or not you voted in the 1944 presi-

dential election?

Yes, voted

No, did not vote

. . Too young to vote

Don't remember

and to ask further of those who said that they voted:

Did you vote for Dewey, Roosevelt, Thomas, or other?

Dewey
Roosevelt

Thomas
Other

Some typical results on this question, together with the known be-

havior of the adult population of the United States in the 1944 presi-

dential elections, are assembled in Tables 7.1, 7.2, and 7.3 on pages

138 and 139.

The values given in the tables show extreme discrepancies between

the actual vote cast in the 1944 election and the responses to survey

questions. Most of these discrepancies are far beyond what might

be expected on the basis of sampling variability, or even on the basis

of sampling variability plus a reasonable estimate of sampling bias.
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TABLE 7.1

Survey Results Obtained in Response to a Question on Voting

Behavior in the 1944 Presidential Election

Number Per Cent Per Cent

of Re- Per Cent Saying They Per Cent Too Young
spond- Saying They Did Not Who Do Not and No

Survey and Date ents Voted Vote Remember Answer

OPOR quota, Feb. 1945 ° 1250

2589

73.2

64.9

20.6 0.0 6.2

NORC quota, May 1946 b 35.1

AIPO quota (non-South),

May 1946 c 2735 74.8 18.3 0.6 6.3

B and B quota, June, Aug.

1946 d 5924 68.5 25.4 0.9 5.2

SRC area, June, Aug. 1946 e 1168 60.0 33.8 1.7 4.5

a Office of Public Opinion Research, Princeton University, national quota sample.

National Opinion Research Center. This sample is described in Chapter 8 in connection with the

NORC-MRLF comparison.
c American Institute of Public Opinion, regular national quota sample.
d Combination of two national quota samples taken by Benson and Benson. These samples are

described in Chapter 8 in connection with the Bikini comparison.
e Combination of two area samples taken by the Survey Research Center, University of Michigan.

These samples are described in Chapter 8 in connection with the Bikini comparison.

TABLE 7.2

Voting and Non-voting

(For those who were old enough to vote and definitely stated that they did or

did not vote. Actually, 53 per cent cast a vote. )

Per Cent Per Cent Deviation

Saying They Saying They from Actual

Voted Did Not Vote Percentage

OPOR quota 78 22 +25
NORC quota

AIPO quota (non-South) 80 20 + 18 6

B and B quota 73 27 +20
SRC area 64 36 + 11

These figures were obtained from records of votes cast in the 1944 election

(including soldier vote) and the July 1, 1944, Census estimate of the population

21 years of age and over (including armed forces). The greater portion of those

in the armed forces in 1944 were civilian late in 1946.

6 The deviation is here taken from 62 per cent, the value corresponding to

53 per cent when the South is excluded.
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TABLE 7.3

Candidate for Whom Respondents Voted

(Respondents who definitely stated that they did vote)

Per Cent Voting for

Other or

Deviation of

Roosevelt

Dewey Roosevelt No Answer Percentage

Actual vote cast 45.8 53.3 0.9

OPOR quota 42.5 56.5 1.0 +3.2
NORC quota 32.4 65.2 2.4 + 11.9

AIPO quota 42.1 56.4 1.5 +3.1
B and B quota 38.4 59.2 2.4 +5.9
SRC area 36.0 62.6 1.4 +9.3

They would seem to be indicative of exaggeration, i.e., people tend

to say they voted when they did not and tend to say they voted for

the winning candidate when they did not. In other words, the election

results are not comparable with the responses obtained to the voting

questions. In situations of this kind, it is important to realize that

the sampling procedure that produces the result closest to the popu-

lation value may not be the best procedure. There may be differen-

tials in exaggeration between different parts of the population, or it

may even happen that the measurement differences and the sampling

biases compensate each other much less in each of the parts than they

do for the whole sample.

We might possibly argue that the data of Tables 7.1, 7.2, and 7.3

represent a biased selection of cases to prove a point (e.g., cases

weighted too heavily toward quota sampling methods and cases all

based on questions asked concerning the 1944 presidential election).

However, many more instances could be cited, all of which would tend

to show the same consistent exaggeration. For example:

1. Two OPOR surveys were examined on which a question had been

asked concerning voting behavior in the 1940 presidential election and

the results given in Table 7.4 on page 140 were obtained. Though

they refer to the 1940 presidential election, these data show the same

consistent exaggeration that is exhibited in Tables 7.1, 7.2, and 7.3.

2. The Elmira Study (8) , described in Chapter 9, obtained a sam-

ple of adults from the city of Elmira by probability methods. This

survey was made in June of 1948. The 465 individuals who said that
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TABLE 7.4

Survey Results Obtained in Response to a Question on Voting
Behavior in the 1940 Presidential Election

(Office of Public Opinion Research)

Per Cent

Per Cent, Per Cent, Actual

April 1944 June 1944 Vote Cast

Total distribution of re-

spondents

Number of respondents (1229) (1206)

Voted 68.0 69.4

Did not vote 21.2 19.1

Too young and no answer 10.8 11.5

Voting and non-voting

Voted 76.3 78.4 59.2

Did not vote 23.7 21.6 40.8

Candidate

Dewey 36.3 39.5 44.8

Roosevelt 62.8 59.8 54.7

Other 0.9 0.7 0.5

they had voted for a particular candidate in the 1944 presidential

election distributed themselves between Dewey and Roosevelt as

follows:

Per Cent for Per Cent for

Dewey Roosevelt

Survey results 44.9 55.1

Actual vote cast 51.7 48.3

Here again the inflated vote for Roosevelt is shown by the survey

data.

3. In its release of July 16, 1952, AIPO reported information on

voting in the 1948 presidential election. The release stated that out

of respondents who were 21 or over in 1948, excluding "people in

various institutions, hospitals, in the Armed Forces, those ill or bed-

ridden and the non-English-speaking groups," 65 per cent said that

they had voted in 1948. The actual proportion of people voting in

the 1948 presidential election was 52 per cent (9, p. 316). The AIPO
figure of 65 per cent was based on a series of surveys of the adult

population which had taken more than a year to complete and "In

these surveys, using an area sample design, a total of 14,696 persons
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was asked whether they had or had not voted in the presidential

election of 1948."

4. In the spring of 1948, NORC selected a probability model sample

in the three states California, Illinois, and New York. Of the 2007

respondents who said they had voted for a particular candidate in

the 1944 presidential election, 65.7 per cent said they had voted for

Roosevelt, 33.9 per cent for Dewey, and 0.3 per cent for some other

candidate. The actual vote cast in these three states was distributed

with 53.1 per cent for Roosevelt, 46.4 per cent for Dewey, and 0.4

per cent for other candidates.

5. Further and more conclusive evidence that the differences ex-

hibited in Tables 7.1, 7.2, and 7.3 are at least partially due to meas-

urement difficulties is provided by an experiment conducted in Denver

by the Opinion Research Center of the University of Denver and de-

scribed by Parry and Crossley (10). They present data showing, for

example, that 23 per cent of 920 respondents said they voted in the

1944 presidential election when actually they had not voted; actual

voting or non-voting was determined from an examination of the elec-

tion register.

The preceding data have an immediate interpretation for the work

of this Study. If questions about past voting behavior are to be

checked against election returns for the evaluation of sampling meth-

ods (for both bias and sampling variability), we would have to know
the answers to such questions as the following: "How much exaggera-

tion is taking place?" "How does this exaggeration depend on the

interviewing methods?" and "How does it vary with respect to the

type of election being used and with respect to the time that has

elapsed since the election?"

This problem of the comparability of measurement procedures, or

alternatively, of the validity of responses, may also arise in connec-

tion with factual or census-type questions. The previously quoted

paper by Parry and Crossley presents information on the accuracy

of reports of community chest contributions, on possession of a cur-

rently valid library card, on automobile ownership, on possession of

a driver's license, on age, on home ownership, and on telephone, as

well as on past voting. In general, the responses were most inaccu-

rate for past voting and community chest contributions, and consid-

erably better, though not perfect, for the other items.

Data similar to the above, which do not seem to be well known,

were obtained by the Milbank Memorial Fund from their studies in

the city of Indianapolis of the factors affecting fertility, and these
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data are described by Kiser and Whelpton (11). As a first stage,

a house-to-house survey with a short list of questions was made in

Indianapolis in the summer of 1941. Its object was to locate all

couples having certain desired characteristics. These couples were

to be interviewed intensively in the succeeding stages of the study.

These characteristics were: husband and wife native white; both Prot-

estant; married in 1927, 1928, or 1929; wife under 30 and husband

under 40 at marriage ; neither previously married ; residents of a large

city most of the time since marriage; and both elementary school

graduates. The canvassers were recent college graduates, carefully

trained and supervised, paid by the hour and told that more experi-

enced interviewers would later revisit certain of the households. At

the conclusion of this preliminary survey, more detailed interviews

were obtained from 1545 couples by highly trained interviewers under

circumstances which were conducive to cooperation. Many compari-

sons have been made between answers obtained on the short schedules

and those obtained from the detailed interviews. Table 7.5 presents

one small segment of these data by way of illustration.

Here there is an average difference of +0.12 grades of schooling

and —2.7 per cent in rental reported for the same individuals (or for

the same dwelling unit) at the first survey (which was similar to a

census) and at the second survey (which was an intensive interview-

ing). If the first survey had been taken as check data to test the

sampling methods used for a second survey, differences of about this

same magnitude might have arisen. From this it might then have

been concluded that the sampling method was biased to this degree.

However, the differences would actually have been due to lack of

complete comparability in the measurements of schooling and rental

and would not necessarily indicate bias in the sampling procedure or

defects in its execution.

Since responses to questions involving factual characteristics of a

respondent can vary from time to time as in Table 7.5, or can differ

from what is known to be true as in the Denver Validity Study, we
must approach the use of even the more common check factors with

caution. The discrepancies may not be as large as in the case of

past voting or other prestige items such as community chest con-

tributions, but they will still obscure the effects of other components

of the survey operation if not taken into account.

The difficulties suggested by the preceding discussion, and frequently

many more, will arise whenever we are trying to evaluate or compare
sampling procedures by means of check data. In this book we are

primarily interested in the performance of sampling procedures. Yet
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TABLE 7.5

Comparison of Responses Obtained to Short Schedule and to Detailed

Interviews with Wife Acting as Informant

Highest School Grade, Wife

Number of reports 1177

Percentage

:

Correct 80.6

1 grade too low 3.5

2 grades too low 1.2

3 plus grades too low 0.8

1 grade too high 9.0

2 grades too high 3.6

3 plus grades too high 1.3

Average error +0.12 grades

Rent Paid by Tenants

Number of reports 475

Percentage:

Agreeing within 4.9 per cent 73.3

Too low by 5-14.9 11.8

Too low by 15-24.9 4.8

Too low by 25 plus 4.4

Too high by 5-14.9 3.4

Too high by 15 plus 2.3

Average per cent error —2.7

observed results depend not only on sampling but also on all phases

of the measurement process. It is very difficult, especially when sur-

veys are not designed in advance for this purpose, to separate the

effects of the two. Yet this must be done if valid conclusions are to

be drawn about the sampling methods. This is well illustrated by

the work of the Social Science Research Council Committee on

Analysis of Pre-election Polls and Forecasts (9). There was clear

evidence that many factors contributed to the failure of the forecasts

—the use of quota samples, the determination of those who were

going to vote in the election, the treatment of undecided respondents,

and last-minute shifts. Nevertheless, after extensive investigation,

the staff was not able to produce a quantitative statement concerning

the amount which each of these contributed to the final error.
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B. The Effects of Sampling Variability

In making a comparison between a population value and a sample

survey result, it is always necessary to take sampling variability into

account. In other words, only discrepancies greater than those that

might be expected on the basis of sampling variability can provide

evidence that something is operating to produce a systematic error—
either the sampling procedure, or the estimation procedure, or the

measurement process, or any combination of the three. Stated in

statistical language, we must first test the hypothesis that the long-

run average of the estimates produced by the sample survey procedure

is equal to the known population value. A significant difference then

points to the desirability of an investigation of the components of

the operation.

In practice, two difficulties are encountered in applying this type

of analysis. First, an estimate of sampling variability must be avail-

able for making the test of significance. Some methods of sampling

do not readily admit the estimation of sampling variability (e.g., the

quota method), and others require an excessive amount of computa-

tion to estimate the sampling errors. These points will be developed

at some length in Chapters 9 and 10. Second, if the systematic errors

are small, extremely large samples are required to detect them with

any practical degree of certainty.

The problem of detecting small systematic errors when sampling

variability is present can be readily illustrated by a few simple com-

putations. Let us suppose that samples of size n are being drawn

from a population in which 0.50 of the elements possess a certain

characteristic, and that the survey operation is designed so that it

performs as though random samples of size n were being drawn from

a population in which 0.49 of the elements possess the characteristic.

This type of situation might arise through the measurement process

or through faulty execution of the sample design. Suppose we now
wish to detect this bias of 0.01 through the use of a significance test

such that if the long-run average of the survey estimates were ac-

tually 0.50, we would say that it was less than 0.50 only 2.5 per cent

of the time. In other words, a one-sided test is being used at the

2.5 per cent level of significance. The following question is now
asked. How large a sample is required in order that the hypothesis

of a long-run average of 0.50 will be rejected 90 per cent of the time

—or alternatively, that the bias of 0.01 will be detected 90 per cent

of the time? The answer is that a sample of approximately 26,000
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will be needed. Table 7.6 gives approximate sample sizes for other

population values and for other amounts of systematic error.

TABLE 7.6

Approximate Sample Size Requieed to Detect a Systematic Error

90 Per Cent of the Time When a One-Sided Test Is Used at the

2.5 Per Cent Level op Significance

Amount of True Value of p in the Population

Systematic

Error 0.50 0.60 or 0.40 0.80 or 0.20 0.90 or 0.10

0.01 26,000 25,000 17,000 9,400

0.02 6,600 6,300 4,200 2,400

0.05 1,100 1,000 670 380

It can immediately be seen from Table 7.6 that investigations con-

cerned with the measurement of opinions, attitudes, and consumer

wants will seldom be based on sample sizes large enough to allow

the detection of systematic errors of one percentage point with high

probability. We must ordinarily be satisfied detecting only errors

larger than three or four percentage points, with detection of smaller

errors occurring less frequently. For example, if the true value of

p is equal to 0.50 and the sample size is 9600, a bias of one percentage

point will be detected 50 per cent of the time as compared with de-

tection 90 per cent of the time with a sample size of 26,000. This

situation clearly becomes much worse if we are comparing results

produced by two sampling procedures rather than comparing the re-

sult of one sampling procedure with a known population value, or if

we are attempting to detect biases arising from a number of different

sources.

C. Scarcity of Check Data for Attitude and Opinion Variables

Direct check data for attitude and opinion variables are seldom if

ever available for the use of research organizations. There are no cen-

suses or large-scale surveys of attitudes which can provide this type

of information for large populations. Even if population data did

exist, we would almost certainly be faced with the problem that atti-

tudes and opinions may change very rapidly with the passage of time

and with the occurrence of certain events. It may well be that election

returns provide the closest approximation to check data for attitudes

and opinions, though there is plenty of room for debate on the role

of prediction in the measurement of attitude and opinions (12, 13).
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The use of election returns implies that we are trying to predict who
will vote and how ballots will be cast by those who do vote, though

it may be argued that opinions and attitudes may be measured for

themselves without regard to their predictive value. This problem is

discussed briefly by Parry and Crossley (10), and they provide refer-

ences to the pertinent literature.

It may be noted at this point that there exists one relatively large

source of data which can be used for evaluating the prediction of

behavior, a source which has not yet been exploited as far as the

general researcher is concerned. At the present time there is a great

deal of market research which attempts to measure consumer wants

and to predict what consumers will buy. At the same time, companies

have records of their sales in particular territories and these could

serve as the basis for valuable tests, not only of sampling methods

but also of measurement processes. Unfortunately, data of this kind

are seldom available for publication.

This lack of direct check data on attitudes has meant that samples

used in the measurement of opinions and attitudes have been com-

pared primarily with population values referring to the personal char-

acteristics of the respondents—age, sex, education, income, possession

of a car, and other similar items. The assumptions have been (a)

that the survey and population data are comparable, (6) that there

are high correlations or close relationships between certain of these

variables and the attitude and opinion variables, and (c) that, be-

cause of these high correlations, agreement between sample and popu-

lation on one set implies agreement on the other set. We shall now
examine briefly each of these three points.

The first point, namely that the survey and population data are

comparable, has already been discussed in Section 7.2A, and the illus-

trations given there have shown that factual and census-type infor-

mation are not necessarily reported correctly, or even consistently.

This means, of course, that we must exercise caution whenever check

data are used for validating a sample. For example, it might happen

that the bias of a poor sampling procedure and the errors of response

would compensate for one another so that the survey estimates and

the check data would show reasonable agreement.

The hypothesized existence of high correlations between certain

factual characteristics of respondents and the attitude-opinion vari-

ables under investigation may be of little help in a practical situation.

In the first place, there is very little precise information about the

correlations between factual characteristics on the one hand and

opinion variables on the other. At the present time it is almost im-
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possible to find the published results of a sample survey in this field

that do not report these correlations as one of their significant find-

ings. This means that only surveys conducted after the correlations

have been determined will be of benefit. In the second place, it is

necessary to consider the effects on the relationship of errors in re-

porting the factual characteristics. If the errors of reporting are

different for different groups, and there is evidence that this is actually

the case, the observed correlations may be spuriously high or low and

may change from time to time as the errors of reporting change.

This type of situation might arise, for example, with a variable such

as education because people tend to exaggerate their educational at-

tainments. Furthermore, the existence of a high correlation tells us

nothing about bias since the addition or subtraction of a constant

from either or both of two variables has no effect on the correlation

coefficient.

As a final point, we may note that it has long been recognized that

agreement between sample and population on one variable does not

necessarily mean good agreement on other variables. This situation

may, of course, arise because of differential errors of reporting, but it

may also arise where no errors of measurement are present. This will

be illustrated rather profusely in Chapter 8, which deals with com-

parisons between different surveys, and reference can be made to the

famous experience of the Italian Central Statistical Institute, de-

scribed in some detail by Neyman (14, p. 558) and Stephan (15, p.

389).

D. Extending the Results of a Comparison over Time

The mere fact that a sample survey estimate has been shown to be

in satisfactory agreement with the corresponding population value at

a particular point in time is no guarantee that the same sampling

method will provide satisfactory agreement at another point in time.

The performance of certain sampling procedures may depend on the

existence of special relationships in the population, and changes in

these relationships will then invalidate the sampling operation. An
example of this type of situation is furnished by the use of rent as a

quota variable during the period of World War II. The spotty re-

laxation of rent control after World War II destroyed the usefulness

of this variable, and continued application of the previous propor-

tions in the various rental categories would have introduced biases

into the sample results. An obvious situation of this kind may be de-

tected and corrected. Yet there may be other equally serious changes

in the population which are not seen in time to prevent difficulties.
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Roper's experiences in predicting the presidential elections in 1948

provide another illustration of these effects (completely described in

9). Stated briefly, the situation was as follows. The Roper sample

overweighted the South in proportion to its contribution to the total

national vote and also overweighted that portion of the population with

relatively high educational attainments. These features were by de-

sign, the assumption being that there would be appropriate compen-

sation. The accuracy of Roper's predictions in 1944 attests the valid-

ity of this assumption for that year. However, this procedure was

definitely not subject to any form of rigid control, and there is rea-

sonably clear evidence that the compensation behaved in a different

manner in 1948 than in 1944. Although Roper had no reason for

combining his results on the basis of regional and educational distri-

butions of the population, such combinations can give some clues to

the manner in which the compensation is operating. Summary fig-

ures are provided in Table 7.7.

For the present purposes, the most striking feature of these data

is that application of the educational and regional distributions makes

very little difference in the results for 1944 and a very noticeable dif-

ference in those of 1948. Thus the proportions for Dewey and Tru-

man differ by 13.1 percentage points in the raw sample data, and by

only 6.4 percentage points where the regional and educational distri-

butions are applied. These data show only that the compensating

feature operated differently in 1948 than in 1944. They do not prove

that the inaccuracy of the prediction necessarily resulted from this dif-

ference.

E. Extending the Results of a Comparison to Similar But Not
Identical Sampling Methods

Two sampling methods, although nominally the same, may differ

to a considerable extent in the details of their design and execution.

For example, one quota sample may make use of quotas based on

some measure of socioeconomic status, and another quota sample may
attempt to attain the same ends by means of quota assignments for

small geographic areas. These differences make it very difficult to

carry the results of a comparison based on one variant of a general

method to other variations of the method. More detailed remarks on

this point will be found in Chapter 8.
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TABLE 7.7°

Voting Intentions Weighted by Census Educational Distribution and
Geographic Quota, Roper Surveys, 1944 and 1948

(1944—respondents indicating they had decided for whom they would vote,

per cent)

Number Dewey Roosevelt Other

Total sample 4886 46.3 53.3 0.4

Combination using both edu-

cational and geographic

weighting b 45.9 53.8 0.3

Actual vote 45.9 53.4 0.7

(1948—respondents signifying intent to vote for one of four candidates, per cent)

Number Dewey Truman Thurmond Wallace

Total sample 2799 53.9 40.8 2.8 2.5

Combination using both

educational and geo-

graphic weighting b 51.0 44.6 1.7 2.7

Actual vote 45.4 49.8 2.4 2.4

a This table represents a condensation of Table VIII-10, appearing on page

214 of reference 9.

b The surveys were analyzed according to two geographic regions (South and

North plus West) and three educational groups (grammar school, high school

and college) within each geographic region. The results were then combined

according to the Census educational distribution and the regional distributions

of the 1948 and 1944 presidential vote.

7.3 ADVANTAGES ACCRUING FROM THE USE OF
CHECK DATA

If the difficulties already set forth can be taken into account, there

are many real advantages associated with the use of check data.

Since this book is primarily concerned with the evaluation of sampling

procedures, the general remarks that follow will assume that the sur-

vey and population measurement processes are the same. First of all,

it may be that the benefits accrue in the direction of the check data

rather than of the sample. The concept of evaluating sample survey

results by means of population data may frequently be reversed.

That is, the completeness and accuracy of the population results may
be evaluated by comparison with the survey results. Provided sam-

pling variability can be determined in an objective manner, there may
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be reasons for expecting the survey results to be the more accurate of

the two.

A published account of such an investigation has been given by

Gabriel Chevry (16). On March 10, 1946, a general census of the

population was taken in France. Among other things, information

was obtained for industrial and commercial enterprises. An examina-

tion of the schedules seemed to indicate that a substantial number of

enterprises had not been included in the census, and a check was in-

stituted, based on an area-sampling method. The results are sum-

marized in the following quotation:

Thus it seems possible to conclude that, if the census of 1946 has been in-

adequate, it has been so for enterprises of all sizes. According to the infor-

mation gathered by the investigators of the sample, the fact that such a

high percentage of enterprises was overlooked in the census was attributable

to negligence on the part of the census enumerators.

For these reasons the Institut National de la Statistique has not published

the results of the 1946 Census of industrial and commercial enterprises.

The usual assumption in a case of this kind is that the small number

of sample survey enumerators can be more highly trained and super-

vised than can the large number of enumerators required for a census.

Another example of the same type is provided by the 1950 Census

in the United States. The Monthly Report on the Labor Force is

based on a well-designed and executed national sample of individuals

fourteen years of age and over. Comparisons made between MRLF
estimates and the 1950 Census reveal significant differences over and

above those to be expected on the basis of sampling variability. The
reasons for such differences appear to be found not so much in the

design and execution of the MRLF sample as they are in such fac-

tors as differences in the experience, training, and supervision for the

MRLF enumerators and the census enumerators (17, p. 52). Other

instances in which comparisons of sample and independent check

data have led to improvements in the latter have been reported, but

our main interest is in the use of such comparisons to improve the

sampling itself.

A. Detection of Bias in the Sampling Procedure

In spite of the difficulties set forth in the preceding portions of this

chapter, there are many instances in which check data can provide

unmistakable evidence of bias arising from a particular sampling pro-

cedure. However, there is a great difference between asserting that

bias exists and actually determining the magnitude of the bias.

As an example of this type of situation, let us consider a quota
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sample whose educational distribution is being compared with Census

estimates of the educational attainments of the population. It has

long been recognized that many national quota samples underrepre-

sent that portion of the population having a relatively low degree of

education and relatively small incomes [see, for example, Cantril (2)].

Some illustrative data on this point are presented in Table 7.8.

TABLE 7.8

Education Distribution for Two National Quota Samples

(Per cent)

Census Estimate

Quota Samples as of April 1947 b

Number of respondents (5825)

No schooling 2.8 3

Attended or completed

Grammar school 34 . 44

High school 42.8 41

College 20.4 12

See d under Table 7.1 for identification of samples.

b U.S. Bureau of the Census, Current Population Reports—Population Charac-

teristics, Series P-20, No. 6, Educational Attainment of the Population, 1947.

In Table 7.8, there is a ten-percentage-point observed difference in

the "Attended or completed grammar school" category. This difference

is composed of three components: sampling variability, sampling bias,

and response differences. Under such circumstances we may first

inquire whether the observed difference is larger than might be ex-

pected on the basis of sampling variability alone. Evidence is pre-

sented in Chapter 10 to show that, within a single survey organization,

estimates made from quota samples will sometimes tend to vary from

survey to survey somewhat as predicted from the binomial model. In

other words, the standard deviation of an estimate may be roughly

approximated by Vpg/n times a factor that may be close to 1 and

often is less than 2. The use of this result assumes nothing about the

existence or size of sampling bias. Let us now apply this result to a

consideration of the "Attended or completed grammar school" category.

In this instance, the standard deviation becomes V (34) (66)/5825

= 0.62 of a percentage point. Suppose now that we become conserva-

tive, increase this estimate threefold to 2.0, and assume that the ac-

tual sampling error does not exceed two standard deviations on either

side of the observed sample percentage of 34. Then the population
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value must be less than 38. This states that the combined effect of

sampling bias and response differences is at least equal to six percent-

age points (44-38), and may well be larger.

Although it may be that people tend to exaggerate their educa-

tional attainments less to a Census enumerator than to a person with

no governmental connections, there is as yet no direct evidence on

this. Moreover, even if this were true, it seems unlikely that the

entire six plus percentage points of bias could be accounted for solely

by this response difference. Accordingly we are led to conclude that

there is reasonably definite evidence of sampling bias associated with

this specific quota sampling procedure—exactly how much, however,

remaining more or less unknown.

The preceding example illustrates very well the problems involved

in using check data to detect bias in a sampling procedure. It may
be relatively easy to eliminate most pf the sampling variability and

verify the existence of bias in an estimate, provided the bias is large

in relation to sampling variability. However, the quantitative assign-

ment of portions of the bias to the sampling procedure, to differences

in the measurement processes, and to other sources will usually be im-

possible except in very carefully designed experiments.

B. Building Confidence in the Sampling Operation

Even though a sample survey is known to be adequately designed

and executed, independent checks with population data would seem to

be worth while. If enough of them can be assembled, they will tend

to demonstrate the notion of controlled variability on an empirical

basis. This type of demonstration will build up confidence in the

good methods and will help to develop the proper amount of restraint

and caution necessary when dealing with sample data. An example

of this has been cited in Section 7.1B.

C. Adjustment by Means of Check Data

There are many ways in which known population characteristics

can be used to increase the accuracy of sample estimates. A simple

illustration of this use of check data for adjustment arises in situa-

tions in which a population is to be stratified with respect to a speci-

fied variable but the strata cannot be identified in advance of drawing

the sample. For example, suppose a study is to be made of employee

attitudes in a plant where it is expected that nationality background

will have a pronounced influence on the attitudes held. Although the

plant personnel office may be able to state the proportion of employ-

ees falling in each of the desired nationality groups, it may not be
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feasible to make use of this information in drawing the sample, e.g.,

if the sample is drawn from records that do not contain information

on nationality. The following procedure might then be used. A ran-

dom sample of all workers is selected, and the chosen workers are

separated according to nationality group as determined by reference

to other records. The number falling in each group will not neces-

sarily be in proportion to that group's representation in the entire

population because of sampling variation. Each nationality group is

then analyzed separately, and the results are combined in proportion

to the known representation of the various groups in the population.

This is essentially stratification after the fact, and Cochran (18) has

pointed out that for reasonably large samples it is almost as accurate

as proportional stratified sampling.

The preceding example represents an instance in which known popu-

lation data are introduced into the estimation procedure in order to

increase the accuracy of the estimate. There are many other situa-

tions in which related techniques can be used, but these will not be

discussed in detail in this book.

7.4 CONCLUSIONS

This chapter has briefly examined the use of check data for the

evaluation of sampling procedures. The primary purpose in using

known population characteristics under such circumstances is to de-

tect and measure the sampling bias associated with a particular sam-

pling method. The principal difficulties encountered by the Study of

Sampling in attacking the problem in this manner have been:

1. An observed difference between a survey estimate and a sup-

posedly corresponding population value will be the net result of com-

bining the effects of a number of components, the main ones being

sampling variation, systematic error due to the sampling procedure,

and the bias and variance of the measurement processes. The mere ex-

istence of the two bias components can only be verified if their com-

bined effect is relatively large in comparison with the two variance com-

ponents. The isolation of the systematic error of the sampling proce-

dure then requires that a good approximation be obtained for the bias

of measurement, e.g., by comparing the survey measurement and an

accurate independent measurement for each individual in the sample.

This is seldom possible, especially under uncontrolled and non-experi-

mental conditions.

2. Good check data for attitudes and opinions are non-existent at
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the present time, and it is therefore necessary to argue from agree-

ment or disagreement on "checked variables" to "non-checked vari-

ables," the determination of intercorrelations between the two fre-

quently being one of the aims of the study. In this connection it

may be noted that the check data in market research and other stud-

ies of consumer wants have not been exploited, at least so that the

results are accessible, to the extent that they could be. Companies

have records of their sales in particular territories, and these could

form the basis for valuable tests, not only of sampling methods but

also of measurement processes.

3. Although two sampling methods may be nominally the same,

they usually differ in many respects in their details of execution and

other particulars. This means that a study of the over-all perform-

ance of a sampling procedure as it is used by one organization may
only tell certain general facts that are needed to forecast the per-

formance of a similar procedure as applied by another organization.

Other pertinent facts must be added by careful study of the circum-

stances. The same remark may be applied to the extension of the

results of a comparison over a period of time.

Because of these points, the Study of Sampling has not been able

to make extensive use of check data for evaluating sampling methods.

We believe, however, that over-all calibration of actual sampling

operations is very important when it can be done effectively. Op-

portunities are more likely to occur in studies of consumer wants than

in opinion and attitude studies.
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CHAPTER 8

Comparison of Estimates

Obtained from Two or More

Sample Surveys

8.1 INTRODUCTION

In view of the importance of evaluating sampling methods used in

the measurement of opinion, attitudes, and consumer wants, it is un-

fortunate that check data are so seldom available for attitude and

opinion variables. Recognition of this lack leads us to consider al-

ternatives, especially the possibility of comparing the results obtained

by one sample survey on such variables with the results obtained by

other sample surveys. Such an approach had been advocated many
times. For example, Cantril (1) presented a set of data showing

comparisons between results obtained when similar opinion questions

were asked of national cross sections by various pairs of the following

polling agencies: National Opinion Research Center, American Insti-

tute of Public Opinion, Fortune Poll (Elmo Roper) , and the Office of

Public Opinion Research. Cantril's summary of these comparisons

is reproduced in Table 8.1.

On the basis of these data Cantril concludes that the difference

between the polls is not unduly high. His conclusion is undoubtedly

warranted if we consider how little effect a difference of three per-

centage points would usually have on the interpretation of the opin-

ion questions. In a study of sampling methods, however, the primary

comparison is between the observed difference and what would be ex-

pected on the basis of sampling variability alone. This point is ex-

amined in some detail in Chapter 10.

In his paper, Cantril pointed out that all his comparisons were

made between surveys employing the quota method of sampling. He
suggested that similar comparisons between "quota" samples and

"area" samples might afford a basis for evaluating the relative merits

156
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TABLE 8.1

Comparison of Survey Results

Type of Question and Number of Average

Time Interval Comparisons Difference a

Total 99 3.24

Same 10-day interval 46 3.05

11-70 days 53 3.41

Political 66 3.15

Same 10-day interval 25 2.81

11-70 days 41 3.36

Non-political 33 3.43

Same 10-day interval 21 3.33

11-70 days 12 3.60

a The difference in percentage points (with sign ignored) was obtained for

each category of each question on which a two-way comparison was possible.

The values in this column are the averages of these percentage point differences.

of the two sampling methods. It was originally hoped that the Study

of Sampling would be able to find enough data in the files of survey

organizations to make some use of this approach. Accordingly, a

thorough search was made to find available data that would be use-

ful in assessing the relative reliability of various types of sampling

methods. This investigation revealed so much variation in the ques-

tions asked, the populations sampled, the dates of the surveys, and

even in essential parts of sampling methods which were nominally

the same, that there was very little likelihood of finding enough

strictly comparable surveys taken by different sampling methods.

Moreover, a large number of comparisons would be required. Not

only would we need a sufficient number of comparisons to approximate

the sampling distribution of the difference between the estimates pro-

duced by two methods under a defined set of circumstances, but the

same number of comparisons would be needed for each of a wide

range of circumstances to show the effects of different interviewers

and field workers, of different populations, and of different subjects

of investigation. In addition, accurate check data would be needed

to test which of two methods was more reliable if a set of comparisons

showed a difference in expected values, and as previously noted, these

check data would seldom be available.

Even though these early investigations, plus the recommendations

of the study's advisory committee, showed that it was not possible

for the major emphasis of the Study of Sampling to be placed on the
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study of comparisons, every effort was made to obtain and study the

comparisons that seemed pertinent. An analysis of several of these

comparisons will be found in the succeeding sections of this chapter,

each comparison being treated as a complete unit. Following the sec-

tions on the individual comparisons, a summary is given which at-

tempts to set forth the major points that have or have not been dem-

onstrated.

As a closing to this introduction, it may be well to review briefly

the limitations and advantages of these comparisons taken as a

group. The principal limitations are:

1. A sampling method must be characterized by a sampling distri-

bution, that is, by its performance in repeated trials. Since a meas-

ure of sampling variability could not be accurately computed for

many of the samples included in these comparisons, it was not nor-

mally possible to state whether or not an observed difference could

be due to chance fluctuations alone. However, in certain comparisons

differences were so extreme that chance fluctuations were ruled out as

the sole cause.

2. Adequate check data were frequently lacking so that it was dif-

ficult to assess which of two methods produced results nearer the

truth.

3. The two samples contributing to a comparison have been taken

at a particular point in time, with a particular set of interviewers and

have been used to obtain information on a particular set of topics.

We can well argue that under different circumstances (i.e., with re-

spect to time, interviewers, subject of investigation, and the like) the

results of the comparison might no longer be applicable. In other

words, any single comparison cannot furnish a general and definite

proof of the relative merits of two types of sampling procedure.

4. Although costs and administrative considerations are of primary

importance, of necessity, they have been omitted from these accounts.

On the positive side it may be said that:

1. These comparisons provide a description, even if only a brief one,

of a fairly wide variety of sampling procedures.

2. They supply very clear-cut demonstrations of the differential

effects of the sampling method on different subjects of investigation.

3. They may serve to stimulate future comparisons and thus start

the accumulation of experience which can be applied widely.
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8.2 SPECIFIC COMPARISONS

A. The NORC-MRLF Comparison

Early in 1946, NORC prepared a plan for including in one of its

regular surveys a set of questions almost identical with those used by

the Census Bureau in its Monthly Report of the Labor Force. The

field work for this survey was carried out in May 1946, but NORC
was not able to complete the analysis and interpretation of the study.

The data were transmitted to the Study of Sampling for analysis,

and a detailed account of this analysis has been given in a working

paper of the proj ect.

The NORC quota sample was obtained according to regular pro-

cedures, the quotas to the interviewers being given in terms of the

following overlapping categories:

1. By sex and age

a. Men under 40 years of age.

6. Men 40 years of age and older.

c. Women under 40 years of age.

d. Women 40 years of age and older.

2. By race and economic level and farming status

a. Non-farm white respondents in rent group A, the highest 2 per

cent of the population.

b. Non-farm white respondents in rent group B, the next 14 per

cent.

c. Non-farm white respondents in rent group C, the next 52 per

cent.

d. Non-farm white respondents in rent group D, the lower 32 per

cent.

e. Non-farm Negro respondents.

/. White farm respondents.

g. Negro farm respondents.

3. By suburban or other location

a. Respondents located in the suburban portion of the metropoli-

tan districts.

The Survey produced information for 2589 respondents and for the

7365 members of their households (including the respondents).

The Monthly Report of the Labor Force consisted of a national area

sample of approximately 25,000 households which were surveyed

monthly. Each month a portion of this sample was replaced by a
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fresh selection of households so that every six months the sample was

completely changed and the survey was maintained as a rotating

panel of households. The sampling procedure has been described in

some detail by Hansen, Hurwitz, and Madow (2, Chap. 12).

This comparison furnishes an example in which there appears to

be rather close agreement between the results obtained through the

application of two widely differing sampling procedures. The princi-

pal source of this comparison was the labor force questions that

NORC included on its questionnaire. It might be noted that special

MRLF tabulations were needed in order to make the results com-

parable, since NORC did not use three screening questions ordinarily

used by MRLF in obtaining its standard labor force classification.

The principal results of this comparison are summarized in Table 8.2.

TABLE 8.2

Major Activity

(Percentage of population 14 years of age and older of the sex indicated)

Survey MRLF Difference

Both sexes

At work 47.8 48.4 -0.6
With job, not at work 2.9 1.9 1.0

Unemployed 2.5 2.3 0.2

Other types of activity 46.8 47.4 -0.6
Males

At work 71.9 73.6 -1.7
With job, not at work 4.9 2.9 2.0

Unemployed 4.2 4.0 0.2

Other types of activity 19.0 19.5 -0.5
Females

At work 25.0 25.3 -0.3
With job, not at work 1.1 1.0 0.1

Unemployed 0.8 0.8 0.0

Other types of activity 73.0 73.0 0.0

° The question was "What was (name of member of household) doing last

week?" If more than one type of activity was mentioned, the one to which the

greatest number of hours was devoted was recorded as the "major activity."

Employed and unemployed workers whose major activity was "home house-

work," "in school," etc., are included under "other types of activity."

The Survey percentages given in Table 8.2 are based on the NORC
sample of 2589 respondents, plus the 4776 other members of their

households.
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The figures set forth in the Table 8.2 show remarkably close agree-

ment, considering the two sets of data are subject to some differences

of procedure and definition as well as to errors of sampling and inter-

viewing. As a matter of fact, the agreement is probably better than

we would expect to obtain if the entire comparison had been repeated

one month later. Because of this fact, the Study of Sampling made
many other comparisons with the belief that major biases, if they

existed, would turn up somewhere. If they happened to be balanced

out by sampling error or other disturbances in one place, they would

be augmented by such disturbances elsewhere. Essentially three kinds

of comparisons were made. They were: (a) comparisons between the

Survey (respondents plus other members of their households) and

MRLF on more detailed labor force questions (breakdowns of "other

types of major activity," class of worker, etc.), (b) comparisons be-

tween the Survey and MRLF for various population characteristics

(age, sex, household size, and urban-rural distributions), and (c) com-

parisons between the NORC respondents and the other members of

their households. The results of this work may be summarized as

follows:

1. The gross tabulations of the labor force questions show very

close agreement between MRLF and the NORC Survey figures. The

more detailed tabulations of these questions show some evidence of

bias, but as will be discussed later, the combined effect of random

error and procedural differences obscures the sampling biases and pre-

vents us from determining how large they may be as measured from

the true values of the percentages being estimated. As we proceed

into detailed tabulations, the number of cases available for estimating

percentages becomes smaller and consequently the sampling error

becomes larger.

2. For population characteristics, small differences are to be found,

some definitely due to errors in the quotas or in the execution of the

NORC quota sample and others possibly due to chance. A much
larger sample would be needed to reveal clearly the biases that may
be included in them, but no gross biases in the population variables

were revealed.

3. It would appear that in this example of quota sampling, for vari-

ables that could be used to compare respondents with other members

of their households, the respondents were very representative except

for a large deficiency of young working women and moderate defi-

ciencies of younger men and older women. There were excesses of in-

dependent workers and employers and deficiencies of employees; and

there was also a small distortion of the education distribution.
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B. The Bikini Comparison

The Committee on Social Aspects of Atomic Energy of the Social

Science Research Council conducted a nationwide survey on public

reaction to the atomic bomb and world affairs in the summer of 1946.

Though the survey was not designed to provide information on sam-

pling procedures, an area sampling method and a quota sampling

method were employed. The results of these surveys have been given

in a report [ (3) ; see also (4) ]. Moreover, the Study of Sampling has

analyzed the results rather extensively for what they might show on

the comparability of the sampling methods. Since these surveys were

centered around the Bikini test of the atom bomb, this comparison

will hereafter be referred to as the Bikini comparison.

The quota sample was designed in the usual manner with controls

on geographic section, city size, urban-rural, sex, age (only informal

instructions to interviewers), color (Negro assignments were made
only in thirteen southern states) and socio-economic status (wealthy,

average plus, average, poor, and on relief). The survey was carried

out by Benson and Benson. A total of 5984 interviews were obtained,

3090 in June and 2894 in August.

The area sample was carried out by the Survey Research Center,

University of Michigan, and its design was similar to the one de-

scribed by Goodman (5). Approximately 1200 interviews were ob-

tained, 585 in June and 592 in August.

These samples can be regarded as "typical" quota and area sam-

ples with regard to sampling technique, but a large difference in size

exists, partially because of the relative costs of intensive and ex-

tensive interviews. Thus the quota sample used short answer and

check list questions (extensive interviews), and the area sample used

more free-answer questions calling for detailed probing by the inter-

viewer (intensive interviews). The intensive interviews were longer,

required more highly trained interviewers, and needed more care in

the coding and analysis of results than did the extensive interviews.

Consequently, they were much more costly than the extensive inter-

views, and they provided more detailed information. As a result of

this difference in interviewing costs, as well as certain differences in

sampling costs, the area samples were only about one-fifth as large as

the quota samples. This fact must be kept in mind in making the

comparisons. Actually, for the purpose of comparing the sampling

methods, we should like to know how large an area sample could

have been obtained for the same cost as that of the quota sample,

assuming the same interviewing techniques were used in each. Un-
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fortunately, this cannot be determined in the present instance. We
could compare the total costs of the two studies, but this would not

tell us very much about the relative costs of the sampling methods

because of the already mentioned differences in interviewing, coding,

and analysis.

Though the quota sample and the area sample were used to obtain

information on the same subject, public attitudes toward atomic en-

ergy, there were very few instances in which exactly the same opin-

ion questions were asked. This was by intent because of the differ-

ence in purposes and interviewing techniques. There was, however, a

large number of factual items on which nearly comparable questions

were asked. The Study of Sampling has analyzed these two samples

extensively, not only with respect to the factual items but also with

respect to the opinion comparisons available. Some selected results

from this work will now be presented.

In contrast to the reasonably close agreement shown by the NORC-
MRLF comparison, the Bikini comparison presents a situation where

there is close agreement for some variables and poor agreement for

other variables. Many of the situations where poor agreement exists

seem to be subject to the difficulties in interpretation that have been

set forth in the preceding chapter and in the introduction to this

chapter. The principal results of this comparison may be summarized

as follows:

1. The two samples differed rather markedly on a number of factual

items (see 3), but neither appeared to be consistently closer to inde-

pendent estimates of the same facts. This is solely a matter of ob-

servation and should not be interpreted as having any additional

meaning with respect to the reliability of either method. Direct com-

parisons were possible for only a small number of opinion and in-

formation questions. The agreement in these comparisons was such

that the same conclusions concerning public attitudes toward atomic

energy would probably have been drawn from the results of either

sample. This, of course, does not necessarily hold true for all ques-

tions that were asked or might have been asked. Each would have

to be examined in its own right. There were a large number of items

on which it was impossible to make comparisons, frequently because

of inability to separate sampling differences from the effects of dif-

ferences in the questions and in the interviewing procedures.

2. The two samples agreed closely on race (a quota control vari-

able), on religion, and on the cross tabulations of age by education

and religion by education. The agreement on religion and on these
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two cross tabulations is particularly noteworthy since it is on such

items as these that we might expect large differences between a quota

and a random sample. The income-by-education distribution shows

larger deviations than the other two and suggests that there might

be other variables for which large differences also exist.

3. Fairly large differences showed up with respect to sex (a quota

control variable), income (quota control variable for socio-economic

status), education, veteran status of males, voting in the 1944 presi-

dential election, and occupation.

In order to show the range of the agreement and disagreement re-

ferred to and to illustrate the difficulty of interpretation, we shall now
present some of the data obtained in this comparison. These data

are given in Tables 8.3-8.7 on pages 165-169.

These tables illustrate very well the difficulties that are encoun-

tered in evaluating an empirical comparison between two sampling

methods. Consider the income comparison in Table 8.3. The quota

sample is concentrated much more in the $1000-$1999 class than is

the area sample, with smaller percentages falling in the very low-

income and very high-income classes. The differences are substan-

tially larger than we could expect on the basis of any reasonable as-

sumptions about sampling variability. It is impossible, however, to

allocate a large portion of the differences to sampling bias because

the two income distributions are not strictly comparable. The prin-

cipal reason for this arises from the phrasing of the income question,

the quota sample asking for the average total weekly income of the

respondent and his immediate family (in June and August, 1946) and

the area sample asking for the total income in 1945 of the respondent

and his immediate family. Thus not only is one figure for 1945 and

the other for mid-1946, but the figures are derived from two different

ways of estimating, one on a weekly and one on a yearly basis.

Another example is provided by the comparison of opinions 2 and 2'

in Table 8.7. The indicated difference of nine percentage points

could have arisen, at least in part, from interviewing and question fac-

tors. The quota sample merely asked about recent tests of the atomic

bomb whereas the area sample specified tests by the Navy made in the

preceding month in the Pacific. Without prompting or probing, a per-

son might conceivably think of the New Mexico test as a recent one,

and the interviewer would never be the wiser.

Tables 8.4, 8.5, and 8.6 present comparisons between the area and

quota sample with respect to the cross tabulations of education by reli-

gion, education by age, and education by income. It can be seen from
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TABLE 8.3

Selected Comparisons from the Bikini Surveys for

Population Characteristics

(Percentage distributions; number of cases are given in parentheses)

Education

Grammar school (com-

plete or incomplete)

High school incomplete

High school complete

College incomplete

College complete

Income

Less than $500

$500-999

1000-1999

2000-2999

3000-4999

5000 and over

Religion

Protestant

Catholic

Jewish

Other

No preference

Veteran status of males

Veteran of World War II

Other

° Census estimates of the educational attainment of the civilian population

20 years and over as of April 1947 (Current Population Reports, Series P-20,

No. 6).

6 These figures were taken from Current Population Reports, Consumer In-

come, Series P-60, No. 2, March 2, 1948.

c These values were obtained from Census estimates of civilian males and

veterans, 20 years of age and over, for July 1946.

Area Quota Difference Check Data

(1168) (5825)

42.8 36.8 6.0 47 o

18.7 21.4 -2.7 18

20.3 21.4 -1.1 23

10.5 10.5 0.01

—2.2i
12

7.7 9.9

(1134) (5697)

8.4 5.4 3.0 5.8 6

9.7 13.7 -4.0 7.7

20.7 32.7 -12.0 20.5

25.3 24.4 0.9 25.5

23.0 14.4 8.6 27.0

12.9 9.4 3.5 13.6

(1172) (5850)

72.9 74.8 -1.9

20.9 18.3 2.6

3.6 3.3 0.3

0.2 0.1 0.1

2.4 3.5 -1.1

(511) (2932)

19.8 27.4 -7.6 27.3 •

80.2 72.6 7.6 72.7
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TABLE 8.4

DISTRIBUTIONS OF Ad3 by Education

(Per cerit)

No Some Completed

High High High

Age School School School College Total

21-29

Area 5.6 4.4 6.1 4.8 20.9

Quota 3.7 5.7 7.5 4.7 21.6

Census ° 5.9 5.9 9.7 3.4 24.9

30-59

Area 25.0 12.3 12.3 11.4 61.0

Quota 22.6 13.0 12.2 13.8 61.6

Census ° 28.2 10.1 11.7 7.5 57.5

60 and over

Area 12.2 1.9 1.8 2.2 18.1

Quota 10.4 2.8 1.8 1.8 16.8

Census ° 12.7 1.6 1.9 1.4 17.6

Total

Area 42.8 18.6 20.2 18.4 100

Quota 36.7 21.5 21.5 20.3 100

Census ° 46.8 17.6 23.3 12.3 100

° These percentages are estimates of the educational attainment of the civilian

population twenty years of age and over as of April 1947 {Current Population

Reports, Series P-20, No. 6).

an examination of the tables that the largest difference between the

two samples is 5.5 percentage points, this difference occurring in the

category "Some High School," $1000-1999 income. In other instances

the differences are smaller, and the agreement seems to be very good

except for the distribution of income by education. The area sample

has a greater proportion of individuals who are high in income and

low in education than does the quota sample. In the quota sample

this is compensated by the larger number of respondents in the $1000-

1999 category at all education levels. One of the difficulties in ac-

tually assessing these differences arises from the non-comparability of

the income questions, as has already been pointed out.

The agreement on the other two cross tabulations is of special in-

terest since we frequently see the statement that agreement on mar-

ginals for a quota sample does not prevent serious biases from arising

in the cellular distribution. This is quite true, but here we have an
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TABLE 8.5

Distribution of Religion by Education

(Per cent)

No Some Completed

High High High

Religion School School School College Total

Protestant

Area 31.4 13.5 14.6 13.4 72.9

Quota 27.4 15.8 15.3 16.4 74.9

Catholic

Area 8.8 4.2 4.6 3.2 20.8

Quota 7.1 4.2 4.6 2.4 18.3

Jewish

Area 1.1 0.8 0.5 1.2 3.6

Quota 0.6 0.6 1.0 1.1 3.3

Other

Area 0.0 0.1 0.0 0.1 0.2

Quota 0.0 0.0 0.1 0.0 0.1

No preference

Area 1.5 0.2 0.5 0.3 2.5

Quota 1.6 0.7 0.5 0.6 3.4

Total

Area 42.8 18.8 20.2 18.2 100

Quota 36.7 21.3 21.5 20.5 100

instance of cross tabulations agreeing very well where neither of the

two variables was controlled (religion and education).

C. The Washington State Poll

The accounts of the two preceding comparisons were based on ex-

tensive analyses actually carried out by the Study of Sampling. In

contrast, the details of the remaining comparisons to be described in

the chapter were drawn either from published articles or from corre-

spondence with individuals intimately connected with each compari-

son. For this reason, some of the succeeding comparisons are not de-

scribed as fully as might be desired.

The Washington Public Opinion Laboratory is operated jointly by

the University of Washington and Washington State College for the

purpose of making statewide polls of opinion and conducting other

social research projects. Prior to the presidential election of 1948 it

had established a polling organization and completed polls on foreign

and domestic problems, old-age pensions, and adult education. Its
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TABLE 8.6

Distribution of Income by Education

(Per cent)

No Some Completed

High High High

Income ° School School School College Total

Less than $1000

Area 14.2 2.2 1.1 0.6 18.1

Quota 13.7 3.2 1.7 1.0 19.6

$1000-1999

Area 11.6 3.6 3.2 2.2 20.6

Quota 13.7 9.1 6.7 3.5 33.0

$2000-2999

Area 9.5 6.3 6.2 3.3 25.3

Quota 6.4 5.7 6.8 5.2 24.1

$3000 and over

Area 7.4 6.3 9.9 12.4 36.0

Quota 2.9 3.4 6.2 10.8 23.3

Total

Area 42.7 18.4 20.4 18.5 100

Quota 36.7 21.4 21.4 20.5 100

a Not strictly comparable. See p. 164.

fifth poll was taken between October 26 and November 1, 1948, to de-

termine the voting intentions of a sample of the population and factors

related to voting behavior. The relationship of its results to the

failure of the polls in the 1948 elections has been examined (6)

.

For the purposes of the Study of Sampling, the important feature

of this experience arises from the fact that the pre-election survey

was conducted as two polls, one by an "area" sampling method and

the other by a "quota" sampling method, to permit comparison of the

two survey designs. This was the first use of quota sampling by the

Laboratory; the four previous polls were taken by area sampling

methods. The number of interviews assigned to interviewers was 525

for the quota sample and 516 for the area sample. The objective

was 500 completed interviews; the assignments included an allowance

for anticipated losses due to sickness or other causes that might pre-

vent one or more interviewers from completing their assignments.

Only six days were allowed for the completion of the assignments.

The area sample was based on a division of the state into five re-

gions which were subdivided into 28 strata by size of community.
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TABLE 8.7

Selected Comparisons prom the Bikini Surveys for Opinion Variables

Quota pre-Bikini:

1. "Do you happen to know whether there is

any plan to test the atomic bomb in the near

future?"

Area pre-Bikini:

1'. "Have you heard of the test the Navy plans

to make of the atomic bomb?"

Quota post-Bikini:

2. "Do you happen to know whether there has

been any test of the atomic bomb recently?"

Area post-Bikini:

2'. "Have you heard anything about the atomic

bomb tests the Navy made last month in

the Pacific?"

Threat of bombs

Quota:

3. "Do you think there is a real danger that

atomic bombs will ever be used against the

United States?"

Area:

3'. "Do you think there is a real danger that

atomic bombs will ever be used against the

United States?"

Percentage Distributions

Yes 75

No and DK 25

Yes 76

No and DK 24

Yes 89

No and DK 11

Yes 80

NoandDK 20

Pre Post

Yes 64 63

DK 14 13

No 22 24

Yes 17 16

Yes, but 46 43

DK 11 11

No, but 10 12

No 14 14

Not ascertained 1 2

DK atomic bomb 1 2

" DK indicates that respondent said he did not know.

Within these strata, a sample of 53 incorporated places and rural pre-

cincts was drawn by a method combining simple random sampling

of the smaller places and sampling with probability proportionate to

size for the larger places. In nine places samples of households were

drawn from available lists, and in the others they were drawn by pre-

listing a sample of blocks and rural precincts and sampling from the

resulting lists. For each household in the sample, the member to be

interviewed was selected from a list of all adults in a manner that

gave each an equal chance of being selected. If that member of the

household could not be interviewed after three attempts, the inter-
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viewer was permitted to substitute a member of a nearby household,

subject to certain restrictions.

The quota sample was assigned to the same interviewers and taken

concurrently with the area sample. Quotas of respondents to be in-

terviewed were assigned by sex, three age groups, and four economic

levels. The interviewers also were provided with a handbook (7)

describing quota methods.

Neither poll was executed in a way that conformed completely to

the sample design. About 8 per cent of the assigned interviews were

not completed in the quota sample. This is rather unusual in quota

interviewing because the interviewer is free to seek any respondent

who meets the quota requirements, but apparently the period allowed

for the interviewing was too short. About four-fifths of the unfilled

quota assignments were within the lowest economic class. About 11

per cent of the area sample assignment was not completed. This also

was unusual in view of the opportunity to make substitutions after

three unsuccessful calls. Interviews were completed with 485 re-

spondents in the quota sample and 469 in the area sample. Of the

latter, about one-fifth were interviews with substitutions.

Each sample was analyzed in the same manner, the final estimate

of percentage of voters favoring each candidate being based only on

the responses of those who said they were registered to vote. The
"don't knows" were divided proportionately in each instance. The
resulting percentages were as follows:

Actual

Washington Area Quota Differ-

Candidate State Vote Sample Sample ence

Dewey 42.7 46.0 52.0 -6.0
Truman 52.6 50.5 45.3 5.2

Wallace 3.5 2.9 2.5 0.4

Others 1.2 0.6 0.2 0.4

At first glance, the six-percentage-point difference shown by the

Dewey figures would seem to indicate that there is definitely a differ-

ence in performance between the area sample and the quota sample.

Moreover, the area sample percentage is closer to the recorded Wash-
ington state vote. Actually, however, this difference is not statisti-

cally significant if we assume binominal sampling variability, and the

true sampling variability is very likely to be larger than this.

If we could demonstrate conclusively that the area sample was su-

perior to the quota sample in this instance (i.e., possessing smaller

sampling bias), we would still face the problem of generalizing the
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result to other situations. Unfortunately this would be a difficult if

not impossible task. The principal reason why the results cannot be

generalized is that neither sample was executed completely according

to design, and the samples provide no means of evaluating the effects

of the deviations from design. Thus the quota sample had a substan-

tial number of unfilled assignments, particularly in the lower economic

levels, and not all the respondents designated for the probability

sample were interviewed; some were missed entirely and substitu-

tions were made for others. Moreover, this was the first time that

any of these interviewers had been assigned quotas. It is well known
that much care and instruction are needed in order to insure adequate

coverage of the lower economic classes by quota interviewers, and

any improvement in the coverage of the quota sample in these cate-

gories would probably increase the proportion of Truman's vote. In

view of these considerations, we can only state that under the condi-

tions of this comparison the probability sample results are definitely

superior to those of the quota sample, but there is no way of gener-

alizing to other situations in which either type of sample was used.

Even if the undetermined effects of deviations from design did not

preclude the possibility of generalization, it would still be necessary

to examine the detailed design of each sample before any general con-

clusions could be drawn.

D. McCall Evaluation Study

During April and May, 1946, McCall Corporation sponsored a na-

tionwide study of the magazine-reading interests of women. The

study was carried out by Alfred Politz Research under the direction

of the Third Qualitative Study Committee and is described in a re-

port (8). The sample was selected on a quota basis and contained

only women who lived, for the most part, in urban places, who were

at home when the interviewer called, and who showed the interviewer

any copy of one or more of the 22 magazines on the list. Because of

the manner in which this sample was selected, the Third Committee

recognized that it was not adequate to provide quantitative measures

of readership or circulation (nor was it necessary that it do so).

However, there remained the problem of whether it was adequate to

measure readership interests. In order to answer this question, an ex-

periment was designed and carried out in Milwaukee, Wisconsin. This

experiment was called the Evaluation Study. Since this Study in-

volved the comparison of two different sampling procedures (one of

which was a quota method), a brief account will now be given of its

results and their interpretation.
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Two independent samples of homes were selected in Milwaukee

County. For the first sample, a crew of experienced quota interviewers

were assigned quotas on the basis of four socio-economic levels, the

proportion of interviews assigned to each category being the same as

in the nationwide survey. In addition, controls were set up to scat-

ter the interviews throughout the interviewing area. Ten interview-

ers completed 1041 interviews and encountered 51 refusals in the

course of interviewing.

The second sample was chosen by specially trained interviewers

who had never worked on quota surveys. These interviewers started

from points distributed throughout the area according to the density

of population and attempted to obtain an interview in every seventh

dwelling unit along a rigidly prescribed route. Up to five callbacks

were made in order to obtain interviews in all the designated dwelling

units. The 21 interviewers attempted interviews in 2078 homes and

obtained 1734 interviews (138 homes in which no one was ever found

at home; 159 refusals; and 47 not completed for miscellaneous rea-

sons). In the Evaluation Study this sample was referred to as a

"precision sample." This terminology will be used here in order to

avoid confusion on the part of those who may wish to refer to the

original report. The same questionnaire for eliciting information on

the possession and readership of magazines was used in both samples.

Moreover, the two crews were trained together on the treatment of

the questionnaire.

Analysis showed the most striking difference between the two sam-

ples to be in respect to socio-economic status. This was a controlled

variable for the quota sample {A, B, C, D—the description of the

categories and the assigned proportion in each being given in the

report) . Though the selection of the precision sample did not depend

on socio-economic status, the interviewers were given the same defi-

nitions as were the quota interviewers and were instructed to classify

the households in which interviews were obtained. The two distri-

butions are:

Interviewed in Assigned for

Socio-economic Precision Sample, Quota Sample,

Level per cent per cent

A 1.9 10

B 31.7 28

C 62.3 38

D 4.1 24

Number of cases 1734
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Since socio-economic status is such a subjective factor, we may
suspect that a classification difference in the two samples led to these

extreme discrepancies. The two crews were working with the same

definitions, however, and these differences held up when a more ob-

jective measure of socio-economic status was used, namely rental.

The two distributions of monthly rental value are given in Table 8.8.

TABLE 8.8

Monthly Rental Values for Evaluation Study

(Contract rent for rented homes and estimated rent for owned homes)

Precision Quota

Sample, Sample,

Rental Class 1734 1036

Under 19.50 0.5 0.0

9.50-14.49 0.7 1.4

14.50-19.49 1.2 4.0

19.50-24.49 2.1 7.5

24.50-29.49 8.5 14.1

29.50-39.49 32.4 19.9

39.50-49.49 27.4 13.5

49.50-59.49 14.3 13.9

59.50-74.49 7.8 12.1

74.50-99.49 3.3 6.9

99 . 50 and over 1.8 6.7

Total 100.0 100.0

Thus the quota sample had more low rentals and more high rentals

than did the precision sample, just as for socio-economic status. Note

that the median monthly rentals were $41.20 and $41.80, respectively,

in fairly close agreement, in spite of the extreme differences in the

actual distributions.

The agreement between the two samples was somewhat better for

other factual characteristics given in the published report. A com-

parison for owned homes and number of families with children is given

in Table 8.9 on page 174.

As might be expected from the observed differences in the socio-eco-

nomic and rental distributions, the two samples did not agree at all

well on quantitative measures of magazine readership. Respondents

were asked to produce copies of a single issue of Good Housekeeping,

Ladies' Home Journal, McCall's, and Woman's Home Companion. In

addition, the interviewers paid the respondent the full copy price for



174 SAMPLING OPINIONS

TABLE 8.9

Owned Homes and Families with Children

Precision Quota

Sample, Sample,

Family Characteristic 1734 1036

Percentage of owned homes 53.4 54.9

Percentage of families having:

Children under 2 10.9 14.4

Children 2-12 35.8 37.1

Children 13-20 26.5 27.1

No children 20 or under 26.8 21.4

permission to cut out of the table of contents a corner that would

identify the issue, the two crews of interviewers being trained to-

gether in this operation. Table 8.10 stems from this objective meas-

TABLE 8.10

Possession of Women's Service Magazines, April 1946 Issue

per 100 Homes
Circulation

Precision Quota Based on

Sample, Sample, Total Homes
Magazine 1734 1041 in Area

Good Housekeeping 10.8 14.7 8.8

Ladies' Home Journal 14.6 20.3 13.3

McCalVs 11.5 16.9 11.8

Woman's Home Companion 10.4 14.2 11.9

Total 47.3 66.1 45.8

° Based on ABC figures (circulation in Milwaukee County).

ure. Thus the quota sample found many more magazines than did

the precision sample. These differences in magazine possession can, to

some extent, be traced to the differences in rental levels. For example,

if we compare magazine possession in the two samples for those homes

paying under $40 per month, there is essentially no difference. The

upper rental groups still show a difference, but in each instance the

quota sample has a higher proportion of individuals in the upper

portion of the rental classes than does the precision sample.

When we turn to questions that are more closely related to opinion

variables, the differences between the two samples are much less ex-

treme. For example, respondents were asked the question, "With
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what degree of interest do you look forward to receiving each of these

magazines?" A comparison of their responses is given in Table 8.11.

TABLE 8.11

Copies Received with Keen Interest per 100 Homes

Precision Quota

Sample, Sample,

Magazine 1734 1036

Good Housekeeping 8.1 8.8

Ladies' Home Journal 10.3 10.7

McCall's 8.0 9.9

Woman's Home Companion 7.0 7.3

The relatively close agreement is somewhat surprising here since the

report indicates that "interest" is related to rental value in approxi-

mately the same degree as is "possession." Similar close agreement

was found in response to the question, "What four things are of most

interest to you in the magazines you read?"

The published report presents the following interpretation of the

Evaluation Study:

The averages of the rental values of the homes in the two samples are

approximately the same. In many cases the quota sample under-represents

the lower rental brackets which is often mistakenly considered to be the

cause for over-stating the number of copies found. In the Milwaukee ex-

periment the quota sample did not under-represent the lower rental values

and yet found substantially more copy-owning homes. This may serve as an
illustration of the point that a sample controlled on known characteristics

(e.g., rent) can be highly inaccurate on the unknown characteristic under

study (number of copies or readers) even though the known and unknown
are highly correlated.

This points to the possibility that samples of the quota type may not

necessarily be satisfactory for the measurement of extensive properties, such

as the number of copy-owning households or readers of a periodical. On the

other hand, in reference to readers' interest, the two types of samples are

in much better agreement. The interest in all reading subjects combined
appears higher in the quota sample than in the precision sample but the

relative position of the various reading subjects is highly similar in both

samples. The rank order correlation is .82. This may indicate that if

known or unknown biases are present in a sample of the quota type, these

biases tend to affect quantitative findings much more than they do findings

of a qualitative nature.

Assuming that there were no major sources of bias existent in the

precision sampling procedure, and as far as the Study of Sampling

has been able to determine from an examination of the method this
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assumption is reasonable, the statement quoted may be made more

precise. In particular

1. The original quotas for socio-economic status were badly in

error. This only illustrates a well-known fact, namely, that the use

of loosely denned controls for socio-economic status is very difficult

to justify on any objective basis. This is why so many organizations

have substituted geographic location as well as rent in place of socio-

economic levels as a control variable.

2. Errors in the determination of quotas will have a substantial

effect on the sample results if the variable under investigation is highly

correlated with the control variable. This holds true for "possession"

in the present study, and it would seem to be only a matter of luck

that it did not hold for "interest," "interest" also being related to

rental level (and also, therefore, to socio-economic status)

.

3. Even though samples (or samples and populations) may agree in

respect to averages on certain characteristics, the actual distributions

may vary widely. These differences in distributions may have a

marked effect on sample results.

E. University of Washington Opinion Survey

During the first week of June 1947, a cross section of the adult

population of Seattle was polled on attitudes toward the use of ani-

mals in medical research. This survey was undertaken as a class

project by students registered in Public Opinion Analysis, a class

taught by Professor Allen L. Edwards. Two samples were used in

this survey, one a quota sample and the other a block sample.

The block sample was chosen by taking a systematic sample from

a list of Seattle blocks and then taking a systematic sample of dwell-

ing units on the chosen blocks. One individual was interviewed from

each of these dwelling units. The choice of the individual to be in-

terviewed was left up to the discretion of the students, with the single

exception that equal numbers of men and women were to be obtained.

No information is available for callback procedures or for refusal

rates. The sample was relatively small—246 completed interviews

were obtained.

The quota sample was selected on the basis of age, sex, and socio-

economic status. The same students chose this sample, and it was not

independent of the block sample in that the interviews were taken,

insofar as possible, in the areas or districts in which the block inter-

views were obtained. The number of interviews completed for the
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quota sample was 328, somewhat greater than the number obtained

for the block sample but still a relatively small sample.

As far as the attitude portion of this survey was concerned, the

differences between the quota sample results and the block sample

results were not very large. A few typical comparisons are given in

Table 8.12.

TABLE 8.12

Comparison of Block and Quota Samples with Respect to

Opinion Items

Block, Quota, Differ-

Question 246 328 ence

"... read or heard about the

use of animals in experi-

ments?"

Yes 85.0 80.8 4.2

No 15.0 18.3 -3.3
Do not know 0.0 0.9 -0.9

Pound animals a

Painlessly killed 31.3 29.6 1.7

Medical research 66.3 62.8 3.5

Do not know 2.4 7.6 -5.2

Use of live dogs and cats for

cancer research b

Approve 80.9 79.3 1.6

Disapprove 13.4 17.7 -4.3
Do not know 5.7 3.0 2.7

" "Which of these two things do you think should be done with animals that

remain unclaimed at the city pound and for which no homes are available?

—

They should be painlessly killed by the city authorities or they should be turned

over to medical schools for research purposes."
6 "Would you approve or disapprove of using live dogs and cats for research

upon the problem of cancer?"

The agreement between the two samples in respect to the factual

characteristics of the respondents was not nearly as close as for the

opinion questions. Data on a number of these items are given in

Table 8.13. This table shows fairly extreme differences between the

samples on socio-economic status, home ownership, and type of house

in which the respondent lived. In addition to the items shown, rea-

sonably close agreement arose for age, sex, religion, race, and news-

paper readership.
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TABLE 8.13

Comparison of Block and Quota Samples for Factual Characteristics

of Respondents

Block, Quota, Differ-

Characteristic 246 328 ence

Socio-economic status

Wealthy 2.4 1.8 0.6

Upper-middle 18.7 14.9 3.8

Middle 61.4 50.9 10.5

Poor 17.5 32.3 -14.8

Home ownership

Own 73.2 60.1 13.1

Rent 26.8 39.9 -13.1

Education

Grammar school

(completed or incomplete) 20.7 20.1 0.6

High school incomplete 16.3 22.3 -6.0
High school complete 34.2 24.7 9.5

College incomplete 17.5 21.0 -3.5
College complete 11.4 11.9 -0.5

Vote in 1944 presidential election

Yes 71.5 68.9 2.6

No 28.5 31.1 -2.6

Type of house

One family 80.5 68.3 12.2

Two family 3.7 7.3 -3.6
Three or more family or apart-

ment 15.9 24.4 -8.5

In many respects this comparison is very similar to the McCall

Evaluation Study. Socio-economic status was used as a quota con-

trol in both instances, and both show extreme differences on this

variable. For the study discussed here, the definitions of socio-eco-

nomic status and the proportions falling in each category were taken

from NORC's handbook (7). Variables closely related to socio-

economic status also show disagreement. However, these discrepan-

cies do not seem to carry over to the attitude questions on the use

of animals in medical research.

F. The Broadcast Measurement Bureau Evaluation Study

In the spring of 1946, the Broadcast Measurement Bureau (here-

after referred to as BMB) conducted a nationwide survey designed

to measure radio station audiences. This survey was made on the
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basis of a sample of families selected by a quota method, and the

information on station listening was obtained through the use of a

mail questionnaire. After the completion of this survey, an evalua-

tion study was carried out by Alfred Politz Research to test for the

existence of bias in the original sample of families and to test the

effects of non-response to the mail questionnaire. This evaluation

study is described in a report submitted to BMB by Alfred Politz

Research (9).

The original BMB sample was distributed among 3091 counties or

subcounty areas. Within each county, the local representatives of

several research agencies selected a quota sample of families on the

basis of geographic location, city size (including rural regions), and

local living conditions (three levels of socio-economic status). These

families wrere sent a questionnaire relating to their frequency of listen-

ing to radio stations. A gift was included to elicit greater coopera-

tion. Follow-up letters were sent until at least 50 per cent of the

families had responded in any area for which a report was to be made.

This entire operation is described in the January 1946 issue of To

Date, a publication of BMB.
For the evaluation study, Alfred Politz Research selected the area

consisting of the Bronx in New York City and the southern portion

of Westchester County. Three groups were considered in this area:

the total "list" used in the regular BMB survey, the "answerers" to

the BMB survey, and a "control" sample selected according to a prob-

ability model. Techniques identical with those of the BMB survey

were used to elicit information on radio listening, and in addition, a

short personal interview questionnaire was administered for the pur-

pose of obtaining data on factual characteristics of the families. The

control sample was chosen by first selecting a sample of blocks (with

probability proportionate to 1940 population in part of the area and

with equal probability in the remainder) and by then subsampling

these blocks with an appropriate sampling rate.

A complete description of the entire experiment is contained in the

report BMB Evaluation Study, and we shall here present only a few

representative findings. These are summarized in Table 8.14.

This table shows that there were substantial differences between

the four groups, both in respect to listening and in respect to factual

characteristics. The "answerer" sample shows a consistent overesti-

mate of listening (i.e., in comparison with the "control" sample),

however, even though the relative standings of the stations are not

changed to any appreciable extent. These relationships also held for

night-time listening.
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TABLE 8.14

Comparison of "List," "Answerer," "Non-answerer," and "Control"
Samples on Radio Listening and Factual Characteristics

(Percent of base)

"Non-
Characteristic "List" • "Answerer" answerer" "Control'

Number of Cases 786 » 427 b 359 b 784 6

in Base 842* 439 < 403 = 833 c

Daytime weekly
station audi-

ence indices

WCBS 77.6 78.7 76.0 76.8
WNBC 74.3 78.2 68.4 71.4
WJZ 60.0 60.8 58.9 57.0
WOR 57.4 59.3 54.7 55.3
WNEW 33.8 34.4 32.7 29.6
WHN 31.3 30.8 31.9 27.7
WMCA 21.0 22.5 18.9 18.3
WQXR 13.3 17.2 7.5 11.7
WINS 12.8 14.6 10.1 9.9
WOV 8.0 8.7 6.8 6.0

Size of household
1 person 2.6 2.9 2.1 4.7
2 persons 14.8 13.5 16.6 22.3
3 persons 26.0 29.1 21.6 27.8
4 persons 28.5 26.2 32.0 25.2
5 persons 15.4 16.2 14.2 10.0

6 or more 12.7 12.1 13.5 10.1

Rental value

Less than $29.50 2.4 2.3 2.5 6.1
29.50-39.49 19.9 18.8 21.6 27.3
39.50-49.49 27.6 25.1 31.4 29.1
49.50-59.49 18.9 20.6 16.5 18.7
59.50-74.49 15.1 15.9 13.9 11.3
74.50-99.49 7.9 9.8 5.0 4.6
99.50 and over 8.2 7.5 9.1 2.9

Average under
$100.00 $51.25 $52.72 $49.11 $47.14

Houses with phone 57.6 57.7 57.5 45.4
Houses with a car 38.3 39.2 37.0 25.6
Owned houses 23.4 23.6 23.2 12.0
Color
White 85.8 89.3 80.7 91.1
Not white 14.2 10.7 19.3 8.9

° Figures obtained by appropriate weighting of "Answerer" and "Non-
answerer" groups, since these were not sampled with equal rates.

b Base for radio listening.
c Approximate base for factual characteristics.
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The Broadcast Measurement Bureau concluded from these results

that the quota sample—mail questionnaire approach—gave satisfac-

tory results for their purposes. However, it should be noted that this

experiment was carried out in a small, urbanized region, and we must

therefore make some far-reaching generalizations in order to extend

these conclusions to other sections of the United States (e.g., to rural

regions).

G. Life Magazine Experiment in Syracuse

The Magazine Audience Group released its eighth report on a

Continuing Study of Magazine Audiences, August 15, 1946. Field

work for this study was carried out between August 1945 and April

1946. Prior to the actual conduct of the study, a large amount of

experimentation relating to sampling and to the measurement of

readership was performed. One of these experiments was made in the

city of Syracuse and involved the comparison of two different methods

of intracity sampling. This experiment is described in the report,

and a brief summary of its results will now be given.

The first of these samples was selected by taking every twelfth

block and instructing the interviewers to visit every sixth dwelling

unit in the chosen blocks. An alphabetic listing of the persons living

in these dwelling units was then prepared, and every third person

was drawn into the sample, the interval of three being carried over

from one dwelling unit to the next. Four attempts were made to in-

terview a designated individual, after which a person with similar

characteristics was substituted.

Simultaneously, the city was sampled with a modified "quota con-

trol" system, using individual quotas for age and sex but substituting

geographic quotas for households instead of the usual standard of

living groups. Geographic allocation of quotas was accomplished by

grouping census tracts according to population and rental (1940

Census plus up-to-date local housing information) and social charac-

teristics (commercial, industrial, new and old residential areas) . Es-

sentially the same intracity sampling plan was later used for the na-

tional study, census tracts being replaced by enumeration districts

and an additional control being instituted (for type of dwelling).

Seven hundred interviews were obtained by each sampling technique.

The published account of this experiment states that the two sam-

ples were in close agreement on family income level of respondents,

education, home ownership, rental value of the home, and in percent-

ages of people having autos, telephones, washing machines, and the

like. The quota control sample produced too many people living in
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apartment houses, however. This discrepancy explains the later addi-

tion of the already noted control for type of dwelling unit (in large

cities).

Data were presented for family income level and education and are

reproduced in Table 8.15.

TABLE 8.15

Comparison of Block and Quota Samples from Life's

Syracuse Experiment

(Percentages)

Block

System, Quota Control Differ-

700 System, 700 ence

Families having income

Less than $1250 6.3 6.2 0.1

1250-4000 65.5 64.2 1.3

4000 and up 28.2 29.6 -1.4

Respondents' education

Grade school or less 39.9 37.2 2.7

High school 41.5 42.7 -1.2

College or better 12.2 13.4 -1.2

No answer 6.4 6.7 -0.3

On the basis of this experiment, the Magazine Audience Group de-

cided to use the quota control system of sampling, enumeration dis-

tricts being used for the geographic allocation of quotas and a con-

trol being instituted for type of dwelling. The major considerations

in this decision were the relatively close agreement of the two sam-

ples and the greater practicability of the quota control system—the

callback problem being eliminated. It may be noted that this par-

ticular form of block sampling spreads the interviews very thinly over

the city and thereby intensifies the problem of callbacks (i.e., time

and cost required).

H. University of Iowa Test of Sampling Techniques

A laboratory experiment designed to compare various aspects of a

quota sample and an area-type sample has been described by Meier,

Burke, and Banks (10, 11).

The authors started from the records of a house-to-house survey in

Iowa City which yielded records on income distribution, owner-renter

status, and occupation. These records were arranged by street and

number so that samples could be drawn on the basis of geographic lo-
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cation of the population elements. The "area" samples (so designated

by the authors) were selected by dividing the total area of Iowa City

into 370 subareas (the method of subdivision was not stated) , taking

a systematic sample of these areas (with a sampling ratio of 0.0135)

,

and choosing a random subsample from each of the designated areas

(a constant sampling ratio being used). Five samples, of sizes 15,

20, 25, 50, and 100, were drawn, and estimates were made from each

of the five samples for income levels, home ownership, and occupation.

A complete description of the "quota" procedure is not possible from

the published report, but evidently something of the following was

done. A local real estate man divided the city into a number of

broad areas on the basis of rent and general income level. Quotas

were assigned to these broad areas on the basis of known population

figures, and "interview streets" were obtained from within the areas by

an unstated procedure. The sample was chosen from the selected

streets by one of four methods: (a) every household along a given

street, (6) every third household, (c) any five households per block,

and (d) every household along intersecting streets. Five samples (of

size 15, 20, 25, 50, and 100 respectively) were chosen by each of the

four methods. Estimates were prepared as for the "area" sample. In

the subsequent analysis, the samples chosen by these four methods

were grouped together as the "quota" sample since there did not ap-

pear to be any significant difference between them.

Though the original data from the experiment were not published,

the authors report the results obtained from three different types of

analyses, namely,

1. The percentage of owned homes and of persons in the C and D
income levels was compared with the known population proportions in

terms of the standard deviation of random sampling for the quota

sample (all individual samples thrown together) and for the area

sample (all individual samples thrown together). Significance was

obtained for home ownership on the quota sample (assuming the

computed ratio had a normal distribution) , but not for the other items.

Though this is labeled as a "test of bias," it may better be interpreted

as a combined test for bias and for the applicability of the variance,

formula for random sampling to the non-random quota type of sam-

pling actually used. As is well known, the variance formula for ran-

dom sampling does not necessarily apply to other situations.

2. The preceding analysis was extended to the individual sample

sizes, the value of the "critical ratio" now being squared and summed
over the individual sample sizes in order to obtain a quantity dis-
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tributed like x
2—provided the variance formula for random sampling

applies and there is no bias. A significant value for x
2 would indicate

that there was bias and/or that the random sampling variance was

not applicable. Here again significance was obtained only for home

ownership, both the "area" and the "quota" samples giving approxi-

mately the same results.

3. The ratios of corresponding x
2
's for the "area" and "quota" sam-

ples were taken as F quantities and their significance noted. More-

over, the relative sizes of these values were taken as evidence of the

superiority of one method over the other. It is impossible to see

exactly what this F ratio is supposed to indicate because of the ob-

served limitations on each x
2

-

As noted in the comments of Banks, this experiment throws little or

no light on the relative merits of "area" and "quota" sampling as they

are actually used. The main point of contention, the subjective se-

lection of respondents by quota interviewers, is not present in this

comparison. In their rejoinder to Banks, the authors acknowledge

this and stress the fact that they are evaluating only the selection of

specific areas within which interviews are to be obtained. In spite of

this, the article never describes how their quota areas were selected.

It seems most reasonable that the paper has merely demonstrated

that for their situation a stratified sample of areas has a somewhat

smaller variance than does a random sample of areas, both of these

variances tending to be larger than for a random sample of individual

households because of the "grouping" effect.

8.3 SUMMARY AND CONCLUSIONS

A. General Observations

Section 8.2 has presented an account of a number of comparisons of

sampling methods, most of them comparisons between results obtained

by a quota sampling procedure and results obtained by methods that

take a large portion of the respondent selection from the hands of the

interviewer. There undoubtedly exist many more such comparisons

which did not come to the attention of the Study of Sampling. It is

to be expected that they would add some strength to the conclusions

to be drawn from those included here. They might also modify the

conclusions somewhat and add new general results. Other compari-

sons, involving two or more quota samples, will be treated in Chapter

10. Of those comparisons discussed, only the NORC-MRLF and the

Bikini comparisons were actually analyzed by the project. Descrip-
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tions and data for the others have been obtained from published ac-

counts or from personal correspondence.

The cited comparisons show a wide range of agreement and dis-

agreement, the most striking fact being that any single comparison

produces at the same time both good agreement for some variables

and poor agreement for others. The only major exception to this

would seem to be the NORC-MRLF comparison where the quota

sample results are quite consistently close to those produced by the

Census area sample. In general, the largest differences occur with

respect to such factual variables as income, socio-economic status,

education, and the like. Opinion and attitude variables do not show

this extreme disagreement, even though the samples do not agree on

the factual characteristics. Especially striking illustrations of this

are shown by the Bikini comparison, the McCall Evaluation Study,

and the University of Washington Opinion Survey.

In general, the cases of reasonably close agreement have occurred

in instances where the quota sample has used some form of rent quotas

or small geographic area control in place of socio-economic status.

The quota sample of the NORC-MRLF comparison used rent quotas,

and the Life magazine Syracuse experiment quota sample used small-

area geographic quotas. The rent quotas give the interviewer a more

objective criterion than socio-economic status to use in selecting re-

spondents, and the geographic controls restrict the area within which

he may choose respondents. Actually, the results obtained from the

McCall Evaluation Study and from the University of Washington

Opinion Survey suggests that quotas for socio-economic status may
be seriously in error. The notion of socio-economic status is some-

what indefinite and difficult to apply to individual respondents. More-

over, in both of these examples national quotas for socio-economic

status were applied to one single city, a procedure which is not likely

to work well.

Further evidence relating to the advantages of using small geo-

graphic area controls is provided by an experiment described by Hoch-

stim and Smith (12).

B. The Evaluation of an Observed Difference

In the analysis of relatively undesigned comparisons, such as have

been discussed in this chapter, the allocation of an observed difference

among the various components which might cause the difference (sam-

pling variability, sampling bias, measurement differences, and the

like) is a more or less impossible task. In this problem all the limi-

tations discussed under the topic of check data are still applicable,
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and in addition it is necessary to take into account the sampling

variability arising from both of the surveys under consideration.

C. Difficulty of Generalization

Once a comparison has been found in which the evidence is reason-

ably conclusive that a real difference exists between the results pro-

duced by two different sampling methods, there is a strong temptation

to attempt to generalize the results of the two broad classes of sam-

pling methods to which the two specific ones belong. The extension

of the differences found in the preceding comparisons to all surveys

that employ similar types of sampling would be unwarranted and haz-

ardous. We shall now set forth a few of the reasons why this is so,

with illustrations.

The two samples contributing to a comparison have been taken at

a particular point in time, with a particular set of interviewers, and

have been used to obtain information on a particular set of topics.

We can well expect that under certain changes in the circumstances

(i.e., time, interviewers, subject of investigation) the results of the

comparison will no longer be applicable. This is particularly true

where the performance of one sampling method depends to a great ex-

tent on the existence of certain degrees of correlation between the per-

sonal characteristics of individuals in the population and the subject

of investigation. These correlations may change in time or may be

different for different opinion variables, thus leading to changes in the

performance of the two methods.

The point can be illustrated to some extent by the differential ef-

fects that exist within a single comparison. For example, the area and

quota samples in the Bikini comparison agreed quite well on religion

but showed substantial differences in educational distributions. Con-

sequently, we would expect them to produce similar results for attitude

and opinion variables highly correlated with religion and possibly dif-

ferent results for variables highly associated with education. The
same effect is shown in a striking manner by the McCall Evaluation

Study. There were extreme differences between the two samples in

rental distributions, rather large differences in the proportion of

homes possessing various magazines, but rather small differences in

the more qualitative features of magazine readership (e.g., "What fea-

tures interest you most?"). Even these relationships will change over

a period of time.

A second major difficulty that arises in attempting to generalize the

results of a particular comparison concerns the extent to which we
are willing to regard a sample as a typical quota sample or as a
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typical area sample. In effect, we are asking the question, "What is

the complete class or universe of quota samples?" or "What is the

complete class or universe of area samples?" For example, we can

inquire whether the quota sample used in the NORC-MRLF com-

parison was typical of most other quota surveys. An examination of

its details clearly shows that it was not fully representative in a

number of respects. The interviewers were instructed to do almost

all their interviewing by calling on respondents in their homes. Some

quota samples are taken in offices and stores and on the street as well

as in the home. The amount of interviewing done in the evening and

over week ends when working people may be found at home varies

greatly among survey organizations. The type of training given to

interviewers may also affect greatly the procedures they use to fill their

quotas. Since quota sampling leaves much of the selection procedure

to the discretion of the interviewers, quota samples done by one sur-

vey organization are not strictly comparable to those done by an-

other. Hence the extension of conclusions from this test to other

quota sampling operations requires careful examination of the com-

parability of the conditions and procedures in each quota survey.

In the NORC survey the interviewers were asked to make a special

effort to attain accuracy. They knew their results would be com-

pared with those of the Census. This surely improved their faithful-

ness in following instructions. It is doubtful, however, that any ef-

fort at conscientious performance of their work would reduce biases

inherent in the quota procedure; and striving to obtain a very accu-

rate sample might even introduce biases unwittingly as a result of

incorrect conceptions of what an accurate sample would be like. The

quota assignments were checked carefully in the central office in the

light of factual data from previous surveys, but here again the op-

portunity to introduce a spuriously high degree of accuracy was negli-

gible. (It is important to note that a substantial adjustment was

made in the MRLF results for preceding months after this survey

was taken, and any attempt to force agreement with previous MRLF
surveys, except for the determination of farm quotas, would have

resulted in discrepancies in relation to the MRLF after it was revised.

The principal survey results were presented at a national conference

before the MRLF revisions were available.) Hence, some account

must be taken of the unusual care given to the performance of the

survey, and this may make it differ from some surveys less carefully

performed.

This point is amply illustrated by a consideration of the socio-



188 SAMPLING OPINIONS

economic control, or its replacement, for the quota samples used in

the cited comparisons. The general details are:

1. Bikini Comparison—socio-economic classification with five levels.

2. NORC-MRLF Comparison—quotas were set on the basis of

rentals, four classes being used.

3. BMB Evaluation Study—socio-economic classification with three

levels.

4. Life Syracuse Comparison—geographic allocation of quotas by

census tracts.

5. McCall Corporation Evaluation Study—socio-economic classifi-

cation with four levels.

6. Washington State Comparison—socio-economic classification

with four levels.

In addition to these differences in the way the quotas were set, there

were many other differences relating to the design and execution of

these samples. Consequently, the conclusions derived in one instance

must be applied very carefully in a new situation. There can be no

hope of valid generalization unless conditions and procedures are

comparable.

D. Lack of Cost Data

One of the important points that should be taken into account in

making a comparison between two sampling methods is their relative

costs. Unfortunately, the Study of Sampling has been unable to find

adequate cost data for any of the comparisons it has examined. There

is a general belief, however, that it is relatively more expensive to

obtain a sample of given size by area methods than by quota meth-

ods, especially if the sampling operations are not of a repetitive na-

ture. This belief has been expressed specifically with respect to the

initial preparation of lists and maps and with respect to callbacks to

find designated respondents not found on previous calls.

An example of the difficulties encountered in the matter of costs is

provided by the Bikini comparison. The area samples were only

about one-fifth the size of the quota samples. This does not mean,

however, that the area sampling procedure was five times as costly

as the quota sampling procedure since other aspects of the surveys

that affected sampling costs were also different.

A comparison of the total costs of the two studies would not tell

very much about the relative costs of the sampling methods because

of the differences in interviewing, coding, and analysis. The intensive

interviewing techniques used with the area sample made the inter-
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views longer, required more highly trained interviewers, and needed

more care in the coding and analysis of results than did the extensive

interviews. Actually, for the purpose of comparing the sampling

methods, we should like to know how large an area sample could be

obtained for the cost of the quota sample, with the same interview-

ing techniques used in each.

E. Future Experimentation

The contents of this chapter have illustrated the shortcomings of

gross empirical comparisons between sample surveys when they are

used to evaluate the relative merits of two alternative sampling pro-

cedures. The major difficulty is simply that relatively unplanned

comparisons confound the effects of so many factors that it is im-

possible to separate the effects of sampling from those of other factors

that produced an observed difference. It is also impossible to make
sure that comparisons in which different methods seem to be in close

agreement are not actually quite dissimilar, their differences being

hidden by compensating effects from other factors.

This does not mean that comparisons should be ignored in future

research. It does mean, however, that surveys conducted to provide

such comparisons should be most carefully designed and executed in

order that the analysis of the results will unequivocally allocate the

observed differences among the possible factors contributing to the

differences. Further comments on this problem will be found in Chap-

ter 13.

In conclusion, we should like to refer to one instance where a care-

fully designed comparison between quota samples and probability

samples has been carried out and analyzed. Moser and Stuart (13)

describe an experiment wherein both probability and quota samples

were selected in each of three English cities. Though they report on

the effects of different types of quota controls and on the magnitudes

of sampling errors for the quota samples (these results will be referred

to in Chapters 10 and 12) , their major purpose was the direct compari-

son of the two sampling procedures. The questionnaire used in this

experiment contained the ordinary demographic questions and, in ad-

dition, a large number of items broadly relating to leisure. Moser and

Stuart say of their experiment:

We have seen, first from the national survey quoted in part I and then

from the experiment, that, on some fundamental questions, the quota sam-
ples were biased. Occupation and education were the most conspicuous cases.

On most of the other questions, differences between quota results and check

data or random sample results were relatively slight and we conclude that
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they do not afford evidence of other systematic biases in the quota samples.

There are indeed differences, but—leaving aside questions of purely statistical

significance—they are rarely of the order that would worry the commercial

survey practitioner. The two biases noted are serious and should be cor-

rected by additional control, if possible, and at any rate given more atten-

tion in quota sampling practice. . . .

The experiment has revealed relatively few major differences in results of

the quota and random samples. This finding should be correctly interpreted;

it does not mean that quota sampling is theoretically sound. We have, so

to speak, one more "observation" to show that, in the hands of practitioners

of long experience, quota sampling can give fairly accurate overall estimates.

. . . But this practical success of quota sampling does not make it theoreti-

cally sound. For this reason alone, we do not think that it is a method
suitable for surveys in which it is important that the results are derived

(and known to be derived) from theoretically safe sampling methods. In

saying this, we are not forgetting the non-response problem.

Thus even with this carefully designed experiment, the fundamental

status of quota sampling, as far as evidence derived from direct com-

parisons is concerned, is left more or less as outlined in the preceding

portions of this chapter. Instances of serious bias can be found;

close agreement with check data or with probability sample results

exists for many items; the sources of serious bias are frequently re-

lated to the socio-economic control; the actual allocation of bias

among possible sources is extremely difficult; and it seems impossible

to place quota sampling on a sound theoretical basis.
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CHAPTER 9

Estimation of Variances

for Selected Probability

Model Sampling Procedures

9.1 INTRODUCTION

The accuracy of an estimate made from a sample selected accord-

ing to a probability model sampling procedure is ordinarily assessed

by determining the variance of the estimate (or the mean square error

in the event that the estimate has a bias component) and using this

variance to determine confidence limits for the quantity being esti-

mated. This process is carried through in the following steps:

1. From the probability model we derive, on a purely theoretical

basis, an expression for the variance of the estimate. The expression

so obtained is necessarily written in terms of certain unknown popu-

lation parameters. For example, if simple random sampling is used

to estimate the proportion, p, of individuals in a population who have

a specified characteristic, the sample proportion of individuals pos-

sessing the characteristic is used to estimate the value of p. The
variance of this estimate is equal to p(l — p) /n, where n is the sam-

ple size. This expression ignores the finite population correction fac-

tor and the effect of the measurement process, but these could be in-

corporated into the expression for sampling error if so desired.

2. As the sample design becomes more and more complex, the ex-

pressions for the variances contain the values of more and more un-

known population parameters. Ordinarily we do not have advance in-

formation concerning the values of the population parameters involved

in the variance expression for a particular sampling procedure and

form of estimate. Hence these parameters must be estimated from
192
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the sample. In other words, the sample must provide an estimate of

its own accuracy.

There are two major problems associated with this procedure. The

first of these has to do with the selection of a sampling procedure for

a particular survey. In order to choose between two or more com-

peting designs, or in order to fix the details of a specific sampling de-

sign, it would be advantageous to compare, among other things, the

relative accuracy of the estimates that would be produced by the de-

signs. Since this type of decision must be made in advance of select-

ing and analyzing the sample, it is necessary to know or to have rea-

sonably good estimates of the parameters entering the variance ex-

pressions, except in certain special cases. This information can come

only from past experience and, in particular, only from past experi-

ence that has been analyzed with this use in mind. The second prob-

lem arises from the theoretical and computational burdens involved in

estimating the variance of a sample estimate for many of the more

complex sampling procedures. As a matter of fact, these burdens be-

come so heavy that usually no attempt is made to obtain the variance

of an estimate, except when it can be approximated by projections

from comparable surveys in which variances were computed or when

there seems to be justification for substituting a greatly simplified

model such as that of simple random selection.

These points have long been recognized, for example, in relation to

the sampling work of the Bureau of the Census [see Hansen and Hur-

witz (1)] and in relation to sampling for agricultural items. Some
work on the latter topic which is illustrative of the general approach

has been described by Jebe (2). He states that the principal objects

of investigation of his study were:

1. What effect upon various procedures for sampling an agricultural popu-
lation will be introduced by selection of the primary sampling units with

a. Equal probability and
b. Probability proportional to some measure of size?

2. Of what magnitude are the bias contributions to the "mean square

error" for the biased estimates that were chosen for examination?

3. What is the magnitude of the "within county" component of the vari-

ance relative to the "between county" component? Will the magni-

tude of the "within county" component affect the choice of the primary
units for different stratifications and methods of estimation?

4. What sample survey designs are to be recommended in terms of the

preceding considerations ?

In spite of the large amount of investigation carried out along these

lines, there has, thus far, been little or no work of a similar nature
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done in connection with sampling for the measurement of opinion,

attitudes, and consumer wants. The purpose of this chapter is to

present some results that are indicative of what can be accomplished

in this direction. It is hoped that this discussion will stimulate fur-

ther analyses on related problems and that, in time, a body of ex-

perience will develop to which we can refer for help and guidance on

any specific sampling problem.

9.2 CLUSTER SAMPLING WITH EQUAL-SIZED CLUSTERS *

A. Description of the Survey and Sample

In June of 1948 a sample of adults was selected from the city and

environs of Elmira, New York. This sample was drawn for the 1948

Voting Study (3), a study which repeats and supplements similar un-

dertakings carried out in Erie County, Ohio; these earlier studies

have been described by Lazarsfeld, Berelson, and Gaudet (4) . In ad-

dition, the sample was used for the preliminary phases of a project

on intergroup relations under the direction of the Sociology Depart-

ment of Cornell University.

The sample was drawn in the following manner: up-to-date maps

were procured for the population area, and these maps were used to

divide the area into small clusters of dwelling units. In general,

these clusters were individual city blocks. In order to keep the clus-

ters of somewhat the same size, however, this condition had to be

relaxed whenever a block appeared to be too large or too small (struc-

tures were indicated on the maps) and convenient combinations or

subdivisions could be made. The clusters were numbered in a ser-

pentine fashion, going back and forth across the maps, and after

choosing a random starting point, every third cluster was drawn into

the sample. A listing was next prepared of all dwelling units in these

sample clusters, and after choosing a random starting point, approxi-

mately every fifth address was taken into the sample. The clusters

were kept in their proper order, and the interval of five was carried

over from one cluster to the next. The interviewers were then sent to

these fixed addresses. One adult was chosen from each sample dwell-

ing unit by means of a procedure similar to that described by Leslie

Kish (7).

The field work for the survey closed with the following results

:

* Portions of this material are similar to those previously presented by Mc-
Carthy (5, 6).
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Number Per Cent

Total attempts 1267 100.0

Completed interviews 1029 81.2

Mortality- 238 18.8

Refusals 92 7.3

111 33 2.6

Out of town 3 0.2

Unobtainable (not at home after sev-

eral calls, etc.) 87 6.7

Did not speak English 12 0.9

Errors (wrong person, under age, etc.) 11 0.9

The interviewers were instructed to make at least two planned call-

backs (i.e., on the basis of appointment or other information) in

order to obtain an interview with the designated respondent. In some

instances as many as eight calls were made. Also, a refusal was ac-

cepted only after it had been made to three different interviewers.

Estimates were obtained from this sample by analyzing it as a

whole. In other words, the proportion of adults in the population

who would express a preference for a particular political candidate

was estimated by the corresponding sample proportion, and similarly

for all other items of analysis.

B. Description of Theory Applicable to Sample Design

Although this is a relatively simple sample design for use in city

sampling, it has a number of features which complicate computation

and theory when we attempt to evaluate the sampling errors (i.e.,

variance plus bias squared) of estimates made from the sample.

These features are:

1. The primary sampling unit is the cluster of adults living on what

is approximately a city block. Since adults living in such close geo-

graphic proximity will tend to have "like" educational attainments

and "like" economic status, among other characteristics, they will also

tend to have "like" opinions and attitudes. This fact is frequently

expressed by saying that there exists a positive intraclass correlation

between individuals living on the same block with respect to such

characteristics. Thus the sampling of such clusters will in general

be less efficient than the sampling of individuals, and the survey re-

sults must be analyzed block by block in order to evaluate the de-

gree of this loss of efficiency.
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2. Even after the clusters were chosen, the sampling proceeded

through two more stages. Dwelling units were sampled from these

clusters, and only one adult was interviewed from each of the selected

dwelling units. These two stages must also be taken into account if

exactly applicable theory is to be obtained.

3. The clusters and dwelling units within the clusters were chosen

not by simple random sampling but by systematic sampling. It is ex-

tremely difficult to take care of systematic procedures from a theory

point of view and impossible to estimate variances from a single sys-

tematic sample. For a discussion of these points, see Lillian Madow
(8).

4. The blocks or clusters used as primary sampling units varied

widely with respect to the number of adults living on them. This

means that the estimates made from the sample have a bias com-

ponent and that, even if the clusters had been selected in a simple

random fashion, only approximations can be obtained for their vari-

ance. This point is discussed more fully in Section 9.3.

In view of these difficulties, it was decided to analyze the survey

results in a manner most illustrative of the effects of cluster sampling

in relation to the measurement of opinions and attitudes, and to dis-

pense with any attempt to estimate actual sampling variances for

this particular survey. The following steps and assumptions were in-

volved.

1. In order to simplify the theory and computations, only those

blocks were used for analysis from which between five to ten inter-

views were obtained, the large and small blocks being ignored. There

were 79 blocks which satisfied these conditions, the average number

of adults for these blocks being 75. Accordingly, we shall proceed as

though we were dealing with city blocks as primary sampling units,

each block having 75 adults who live on it. These 79 blocks were

spread over the entire population area and were not concentrated in

any one section of the city.

2. The systematic features of the design were ignored. That is, it

was assumed that the clusters were drawn at random and that the

dwelling units within a block were drawn at random.

3. The fact that dwelling units were selected within a block and one

adult was chosen from each dwelling unit was ignored. In other

words, it is assumed that within a block a random sample of individ-

uals was obtained.

4. The effects of the sample mortality were ignored.
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Under these assumptions, we are dealing with the following type of

situation. We have a population of adults which is divided into N clus-

ters, each cluster having M adults living on it. A sample of n clusters

is chosen at random, and m individuals are chosen at random from

within each cluster. The total sample size is therefore ran. From this

sample we wish to estimate the proportion of individuals, p, in the popu-

lation who possess a certain characteristic (e.g., who would give a

favorable answer to a specific question). As an estimate of this propor-

tion, we use the sample proportion which will be designated by p. That

is

x
p = —

•

nm

where x is the number in the sample possessing the characteristic. From
theoretical considerations it can be shown that p is an unbiased esti-

mate of p and that the variance of p, V(p), is given by

M — m 1 N — n
V(® = 17—r~ Vw + -^F- Vb

>M — 1 nm Nn
where

Spi(l - pi)
Vw =

Pl

\
(N)

N
and

n = -j^—

.

m
Pi being the true proportion of individuals possessing the characteris-

tic in the itb. cluster. The within-cluster variance is Vw , and V& is the

between-cluster variance. The symbol in parentheses to the right of

an expression indicates the range of the summation. For example,

in these equations the sums are taken from i = 1 to i = N.

If we knew the values of the within-cluster variance and the be-

tween-cluster variance in advance of designing a sample, then it would

be possible to choose n and m to give any required degree of accuracy.

It is the purpose here to give values for these two quantities as de-

rived from the Elmira survey under the conditions previously de-

scribed, and to show the effects of various choices of n and m on the

accuracy of estimates. It should be noted that the effect of using

only blocks of approximately the same size will be to understate the

actual size of the between-cluster variance. Actually, these quantities

cannot be given exactly since only a sample is available. They can

be estimated from the sample by the following formulas:
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M - 1 m 2&(1 - pi)
Vw = —

—

(n)M m — 1 n

F„ = S(fo - p)
2 M-m 1 2&(1 - Pi)

n — 1 Mm— 1 w

In these formulas, pi is the sample proportion of individuals possessing

the characteristic in the *th cluster. The estimates so obtained are un-

biased estimates of the within and between variances.

C. Computation of Variances

Five items were selected from the questionnaire for analysis in line

with the foregoing theory, and it was assumed that the following

proportions were to be estimated.

Item Proportion Being Estimated

1 Proportion of adult males

2 Proportion of adults having graduated from high school

3 Proportion of adults who endorsed a statement saying

that Catholics in the U.S. were getting too much power

for the good of the country

4 Proportion of adults who endorsed a statement saying

that labor unions were doing a "fine job" in the U.S.

5 Proportion of adults who felt that our relations with

Russia should be firmer

For these five items, the results given in Table 9.1 were obtained.

TABLE 9.1

Estimated Values of the Within- and Between-Cluster Variances

for City Blocks

(Each block contained approximately 75 adults)

Estimated Value Within Between

Item of Proportion Variance Variance

1 0.442 0.2467 0.0008

2 0.451 0.2272 0.0211

3 0.060 0.0541 0.0025

4 0.154 0.1337 0.0°

5 0.758 0.1811 0.0028

a The estimate of the between variance was negative in this instance and

was therefore taken to be zero. This does not mean that the true between

variance is zero, but only that it is probably small and that the unbiased esti-

mating procedure used will sometimes produce small positive values and some-

times small negative values, depending on the particular sample being

studied.
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The values given in Table 9.1 are not too meaningful in them-

selves, but they can be used to illustrate the effects of sampling and

subsampling clusters of adults in the measurement of opinions and

attitudes. For example, assume that a sample of 525 adults is to be

drawn from a population of 23,625 individuals and that this popula-

tion is grouped in clusters of 75 (having the characteristics exhibited

in Table 9.1). This sample can be drawn in any one of the following

ways:

Case I. One-third of the clusters are chosen at random and one-fifteenth

of the individuals within each cluster are then selected at random.

Case II. One-fifth of the clusters and one-ninth of the individuals within

each cluster are selected. It is, of course, not possible to take exactly one-

ninth of 75 individuals but we could approximate this by taking eight for

some clusters and nine for the remainder.

Case HI. One-fifteenth of the clusters and one-third of the individuals

within each cluster are selected.

Case IV. One-forty-fifth of the clusters and all the individuals are se-

lected.

A comparison of these four cases is contained in Table 9.2.

TABLE 9.2 »

A Comparison of Variances for Different Ways of Sampling and

Subsampling Clusters of 75 Adults

(Total population size, 23,625; total sample size, 525)

Variance as a Percentage of

Random Sample Variance

Estimated Random for Case

Value of Sample

Item Proportion Variance I II III IV

1 0.442 0.000470 94 91 75 25

2 0.451 0.000472 114 139 261 626

3 0.060 0.000107 104 115 168 328

4 0.154 0.000248 96 91 68 6

5 0.758 0.000349 97 98 101 111

The values given in this table differ somewhat from those published in the

earlier cited references. The difference is due to the omission in the earlier

work of a factor necessary to obtain unbiased estimates of the within-cluster

variance. The figures given in this table are very sensitive to even a small

change in the within-cluster variance, particularly when a large proportion of

each cluster is being drawn into the sample.

* See footnote to Table 9.1.
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The simplest way to interpret the figures in Table 9.2 is in terms of

sample size. Thus the values indicate the number of adults who must

be chosen by the appropriate sampling scheme in order to give the

same accuracy as 100 adults chosen at random. These values should

be interpreted as indicative of what may happen in practice rather

than in absolute terms. They are themselves based on sample data.

Moreover, the situation would undoubtedly change if the cluster size

were increased or decreased, if different variables were studied, or

even if different populations (e.g., different cities) were under investi-

gation. It may be noted that item 1, proportion of males, and item 2,

proportion of individuals who have graduated from high school, be-

have in the manner to be expected. City blocks would tend to have

the same sex distribution as the entire population (because of mar-

riage and the sex ratio at birth) , and so the efficiency of the estimate

increases as the proportion of individuals taken from a block in-

creases. On the other hand, individuals living on a block will tend

to have like educational attainments, and so this efficiency decreases

as the size of sample from each block increases. The other items are

opinion variables and are more difficult to interpret in general terms.

Thus there seems to be no clear explanation for the behavior of item

4, the proportion of adults who endorsed a statement saying that labor

unions were doing a "fine job" in the United States.

9.3 STRATIFIED CLUSTER SAMPLING WITH
UNEQUAL-SIZED CLUSTERS

A. Description of the Survey and Sample

In August of 1951 the Extension Service and Experiment Station

of the New York State College of Agriculture and the Bureau of Agri-

cultural Education of the New York State Education Department co-

operated in conducting a survey among the farmers of New York
State. The purpose of this survey was to secure information about

the opinions of farmers in New York State on the agricultural pro-

grams carried out by the United States Department of Agriculture

and cooperating state agencies. For the purposes of this survey, a

farmer was defined as an individual who received at least half his

income from operating a farm.

The sample for this survey was chosen in a relatively straightfor-

ward fashion. The materials of the Master Sample of Agriculture [see

King and Jessen (9) ] formed the basis for the selection. An estimate

was made of the number of Master Sample segments that would be

required to give the desired sample size, and these segments were al-
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located proportionately among the 56 counties to be covered in the

survey (i.e., in proportion to the total number of segments in each

county). Within each county, the sample segments were chosen by

simple random sampling. The interviewers were given maps show-

ing the selected segments and visited every dwelling unit in each seg-

ment. Interviews were to be obtained with each individual who satis-

fied the foregoing definition of a farmer. The field work of the survey

closed with the following results.

Number
Category of Cases

Completed interviews 1530

Eligible farmers not interviewed 179

Individuals who were "Census farmers"

and not "Survey farmers" 855

Non-farmers 4168

Not otherwise classified 66

The quantities to be estimated from this survey were all of the

form "the proportion (or percentage) of survey farmers in New York

State who would give a specified response to a stated question." In

addition, analyses were to be made of the interrelations between two

or more opinion or informational questions and between such vari-

ables and a variety of factual characteristics of the farmers (e.g.,

age, size of farm, and type of farm). Each of these estimates was

prepared by analyzing the sample in its entirety. That is, the pro-

portion of farmers who favor a certain governmental program was

estimated by the sample proportion of farmers favoring the program.

B. Description of Theory Applicable to Sample Design

Although the sample design set forth in the preceding subsection is

simple to describe, was easy to execute, and led to results that were

straightforward to analyze, it is not a design that is particularly sim-

ple when we attempt to obtain exact estimates of the sampling errors

(i.e., variance plus bias squared) of the survey results. The difficul-

ties, both theoretical and computational, follow.

1. The design contains a stratification since a random sample of

segments was chosen within each of the 56 counties (i.e., each county

is a stratum). This fact did not complicate the estimation process,

but it does complicate the computation of variances. As noted in

Chapter 20, the variance of an estimate made from a stratified sample

depends on the within-stratum variances, and consequently the re-

sults for each of the 56 counties must be analyzed separately in esti-

mating such a variance.
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2. Within each county a random sample of Master Sample segments

was chosen, and every survey farmer living within the chosen seg-

ments was to be interviewed. This introduced the clustering effect

described in Chapter 20. That is, farmers living in close geographic

proximity will tend to have somewhat like opinions and attitudes, and

a sample drawn in this way may be less accurate than a simple ran-

dom sample of the same size, depending on the degree of "likeness"

within segments. In order to evaluate this effect, we must analyze

the survey results segment by segment within each of the 56 counties.

3. The Master Sample segments vary in respect to size. That is,

some segments will have one survey farmer, some will have two sur-

vey farmers, and so on. This fact has two implications for the esti-

mate described in the preceding subsection. The estimate is biased,

and only an approximation can be obtained from the probability model

for its variance. Both of these results follow from the fact that the

estimate is in the form of a ratio of two random variables. Not only

would the number of farmers favoring a certain program vary from

sample to sample (the numerator of the estimate) but the total num-
ber of farmers in the sample would vary from sample to sample (the

denominator of the estimate). This latter fact follows from the vari-

ation in size of Master Sample segments.

Since the variability in size of Master Sample segments adds to the

difficulty of analyzing the sample results, we are presenting a descrip-

tion of this variability in Table 9.3.

TABLE 9.3

Distribution of Master Sample Segments by Number of

Completed Interviews

(Interviews with survey farmers; average number of interviews per segment 2.1 1)

Number of Completed Number of Percentage

Interviews per Segment Segments Distribution

121 17.6

1 169 24.5

2 146 21.2

3 123 17.9

4 74 10.8

5 31 4.5

6 15 2.2

7 and over 9 1.3

Total 688" 100.0

° A few of the segments actually covered in the survey are missing from this

distribution because of incomplete information (those from 2 of the 56 counties).
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It might be noted that the existence of a large number of zero seg-

ments does not inconvenience the theoretical considerations of this

sample design. From a practical point of view, however, this infor-

mation is necessary to estimate the number of sample segments that

must be chosen to give approximately the required number of inter-

views in the sample. The zero segments in this sample came pri-

marily from the areas adjacent to incorporated places in New York

State.

The theory necessary to estimate the variance of estimates obtained

from this sample design has been discussed by Hansen, Hurwitz, and

Gurney (10) and by Cochran (11), although this theory must be

modified to some extent since we are here concerned with the estima-

tion of proportions (or percentages) rather than with the estimation

of the population total for a quantitative variable. Starting with

Cochran's formula 6.22 (11) and making the appropriate modifica-

tions, we obtain the following results. Let

n = 1530 = the total number of interviews
and

x
V = -

n

where x is the number of favorable responses in the sample and p is the

sample estimate of the proportion of survey farmers in the entire state

who would give a favorable response to a specific question. The prob-

lem is to obtain an estimate of the variance of p which we shall desig-

nate by Vrc(P). The subscript Re follows Cochran (11) and is an abbre-

viation for "Ratio estimate combined over strata." Then

t> r*\ • /i \P ^*t I 2 i

Sxi Pis yisxi\
VRc (p) = r(l - r) — ZNi I syi

2 +— - 2——J.
rr \ p

z
p /

where = means approximately equal to,

(*)

r = 0.0280 = the proportion of segments drawn into the sample,

k = 56 = the number of strata or counties,

N{ = the number of Master Sample segments in the ith county

(total number and not sample number),

yij = the number of interviews obtained in the jih segment of

the ith. county,

Xij = the number of favorable responses among the y^ inter-

views in the ijth segment,

Syi = the sample variance of the yn within the ith stratum,

sX {

2 — the sample variance of the x^ within the ith stratum,

Pi = the sample correlation between the y# and the x^ within

the ith stratum.
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There are a number of observations which should be made before

applying the foregoing theory. First, as already noted, the expression

for Vrc (p) is only an approximation to the variance of p. Moreover, no

attempt has been made to determine the accuracy of this approxima-

tion. Second, p is a biased estimate of the population quantity and the

amount of this bias is unknown, although other investigations and ex-

perience would lead us to believe that it is very small compared to the

variance. Third, the possible effects of the non-interviewed eligible

farmers have been ignored.

C. Computation of Variances *

For purposes of analysis, fourteen questions were selected from the

survey questionnaire. Each of these questions was asked of all 1530

respondents, and each had to do with knowledge of or opinion toward

agricultural programs carried on by the United States Department of

Agriculture and cooperating state agencies. A typical question is the

following:

Do you feel the Department of Agriculture should make partial payments

to farmers for using soil-building practices such as the use of lime and super-

phosphate, and for soil-conserving practices such as contouring or strip

cropping or building farm ponds?

Yes
No
Undecided—don't know

All fourteen questions had response categories of this kind, and in

each instance it was assumed that the proportion of farmers who
would give "Yes" or "Favorable" response among the population of

all farmers (i.e., including the "Undecided—don't know" category)

was being estimated.

The results of performing variance analyses on these fourteen ques-

tions are summarized in Table 9.4.

An examination of Table 9.4 shows that for twelve of the fourteen

questions Vrc (p) is larger than the estimated binomial variance (i.e.,

assuming simple random sampling), and that the average ratio of

Vrc (p) to the binomial variance is 1.144. As pointed out earlier, the

estimate p also has a bias component. If we were able to take this into

account and make the comparison between the mean square error of p
and the binomial variance, the factor 1.144 would undoubtedly be some-

* The analyses described in this subsection were initiated and supervised by
Mr. D. S. Robson, a staff member of the Biometrics Unit, New York State Col-

lege of Agriculture, Cornell University.
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TABLE 9.4

Comparison of Variance Estimates Obtained by Assuming Simple Random
Sampling and by Using the Theory Outlined in Section 9.3B

(All variances are multiplied by 1,000,000)

1 2 3 4

Estimated Propor- Estimated

tion Favorable, Binomial Column 3

Question V Variance " Vrc (p) Column 2

1 0.7078 135 151 1.119

2 0.2941 136 173 1.272

3 0.4451 161 177 1.099

4 0.8327 91 128 1.407

5 0.6340 152 182 1.197

6 0.5876 158 193 1.222

7 0.9523 30 35 1.167

8 0.3373 146 163 1.116

9 0.7033 136 170 1.250

10 0.2935 136 165 1.213

11 0.8542 81 86 1.062

12 0.9673 21 15 0.714

13 0.6196 154 197 1.279

14 0.6046 156 141 0.904

a This is p(l — p)/n, which would be the appropriate way to estimate the

variance if a simple random sample of 1530 farmers had been drawn from the

population of all farmers in New York State.

what increased. It is not felt, however, that the effect of this bias

would be large enough to change seriously any of the observations that

can be made on the basis of the present data. These results are of

interest in two ways. First, they indicate rather clearly that a sample

selected in this manner will be less efficient than a random sample of

the same size, and second, they give a general idea of the magnitude of

this loss of efficiency.

Actually, there are two counteracting forces at work in the present

sample design. The county stratification would tend to make it more

efficient than simple random sampling, but the clustering of interviews

would tend to make it less efficient. However, the effect of the county

stratification on the variance is likely to be very small, as will be

illustrated in the following paragraphs, and so the values in Table 9.4

indicate primarily the effects of clustering. The individual questions

were examined to see whether there was any obvious reason why this
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clustering effect differed from question to question (for other than

sampling reasons), but no such reasons were apparent.

There are many situations in which the technique of stratification

leads to very substantial gains in efficiency. This is particularly true

when the elements of a population differ widely in respect to size (e.g.,

manufacturing plants) and where some population characteristic for

a quantitative variable closely related to the measure of size is being

estimated. It does not seem to have been generally recognized that

these very substantial gains are not usually available when we are

dealing with the estimation of proportions, as in the measurement of

opinions and attitudes. This does not mean that gains cannot be ob-

tained but only that they will be small.

To illustrate these statements, we have chosen some data from this

New York State survey. All farmers were asked the question:

The Department of Agriculture through P. & M. A. has set up a market-

ing order on milk sold on the New York Market. The State Department of

Agriculture has set up marketing orders for the Buffalo and Rochester Mar-
kets. As a farmer, do you think the marketing orders by which the price of

milk is established are a good idea or do you feel they should be dropped?

A good idea

Should be dropped

Undecided—don't know

Having an opinion on this question should be closely related to whether

or not a farmer operates a dairy, and this is borne out by Table 9.5.

TABLE 9.5

Proportion of Farmers "Undecided" on Milk-Marketing Orders as

Related to Farming Enterprise

Number of Proportion

Farming Enterprise Farmers "Undecided"

Dairy only 391 0.212

Dairy principal, but other

enterprise secondary 755 0.205

Other enterprise principal,

but dairy secondary 60 0.367

No dairy 294 0.565

The differences between these four groups with respect to proportion

"undecided" are fairly marked for attitude and opinion work, and it is

these differences that make stratification pay off. Suppose now that

our sole purpose in making this survey were to estimate the popula-



VAKIANCES OF PKOBABILITY MODEL SAMPLES 207

tion proportion of "undecided" and that we could stratify by these

four farming enterprise groups—proportional allocation being used to

determine the size of the simple random sample within each group.

Simple computations show that, for samples of the same size, the ratio

of the variance of the estimate from the stratified sample to the vari-

ance of the random sample is 0.90—certainly not a spectacular gain

in accuracy. Of course stratification has uses other than that of sim-

ply increasing the accuracy of a single population estimate, and a

discussion of these uses will be found in Chapter 20.

9.4 ALTERNATIVE WAYS OF
ESTIMATING SAMPLING ERROR

The preceding two sections have illustrated well the theoretical

and computational difficulties encountered in trying to estimate the

variance of estimates derived from samples drawn according to many
of the commonly used sampling procedures. Because of these difficul-

ties it frequently happens that no attempt is made to obtain the

variance of an estimate, except perhaps by proceeding on the assump-

tion that the sample was obtained by simple random selection. Ac-

tually, easily computed but rough estimates of variance can often be

obtained by merely introducing rather minor changes into the origi-

nal design.

This procedure can best be illustrated with reference to systematic

sampling. Suppose that we wish to draw a systematic sample from an

ordered list of population elements and that a sampling interval of one

in twenty will provide the required sample size. That is, a random num-
ber is selected between one and twenty and, starting with the corre-

sponding element, every twentieth element is drawn into the sample.

A sample drawn in this manner does not provide an estimate of variance

unless it is assumed that the ordering of the population elements was a

random one. However, this difficulty can be overcome by selecting a

number of small independent systematic samples rather than one large

systematic sample. For example, ten independent systematic samples

would be obtained in the following manner: the sampling interval

would be taken as one in two hundred instead of one in twenty, and ten

random starting points between one and two hundred would be chosen.

The resulting ten samples would still have the same total size as the

original sample, but now the variance of a proportion obtained from the

total sample can be estimated in a very simple manner. Let the total

sample size be n, the size of each small sample n/10, the estimate of the

proportion from the ith. small sample pi, and the estimate for the com-
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bined samples p. With this notation, an estimate of V(p) is given by:

1 2 (ft - v?
V(v)= — — (10)

10 9

If t independent small samples are used, this formula becomes

1 2(ft - vf
V{f) = — — (0F

t (t - 1)

This same procedure has been discussed by Deming (12, p. 96), who
has designated it the Tukey plan. It might be observed that esti-

mates made from "ten random starts" systematic samples may have

somewhat different variances than those obtained from "single ran-

dom start" samples and that in some instances their variances will

be closer to those of a simple random sampling procedure than to the

variances of the single systematic sampling. Still further variations

of this type of approach have been suggested by Deming (13).

This process has an added advantage when it is impossible to

foresee how large a sample can be taken in an allotted time or with

a fixed amount of money. The interviewing or measurement can be

stopped at the end of any number of small samples, and the combina-

tion of these will result in a "well-designed" sample from the entire

population. Ordinarily, failure to secure information from a large

portion of a single sample will mean the introduction of biases into

the sample results—for example, if the missed portion comes entirely

from one particular geographic area of a city.

Once a sample that was not designed for this type of analysis has

been drawn, it may be somewhat more difficult to obtain simple pro-

cedures for estimating variances. However, some approximations are

usually possible. In order to illustrate this, we have applied it to the

sample survey of New York State farmers described in the preceding

section. The 56 counties used in the survey were arranged in alpha-

betic order, and within each county the segments were arranged in the

random order in which they were drawn. Using this as a continuous

listing, ten systematic subsamples were defined, the estimate of a

particular proportion was obtained from each, and the variance anal-

ysis described previously was applied to these ten estimates. This

process was used on the first four of the items appearing in Table 9.4,

and the results are given in Table 9.6. In this instance, the subsample

estimate of variance takes into account the clustering effect, the effect

of unequal-sized clusters, and at least a portion of the county stratifi-

cation effect. It does not fully represent the county stratification be-

cause the number of sample segments in the various counties were not
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multiples of ten. This means that some counties would not be repre-

sented in some subsamples and that in general the proportional allo-

cation features of the original design were not maintained exactly.

TABLE 9.6

Comparison of Variance Estimates for New York Survey of Farmers

(All variances are multiplied by 1,000,000)

Estimated Estimated Estimated Estimated

Proportion Binomial Variance, Variance from

Question Favorable,
ft

Variance 9.3B Theory Subsamples

1 0.7078 135 151 223

2 0.2941 136 173 244

3 0.4451 161 177 97

4 0.8327 91 128 108

It is difficult to interpret the values given in Table 9.6 since each

of them is also subject to sampling variability. However, it may be

noted that the subsample variances bear the same relationship to the

binomial variance as does the theory variance (with respect to

"greater than" or "less than") with the exception of question 3. The
work required to obtain these estimates is least for the binomial vari-

ance, not much greater for the subsample variance (if this analysis

is planned when the original punched cards are prepared), and con-

siderably greater than either of these for the theory variance. The
subsample procedure is one that should be seriously considered in any

practical situation. It is discussed further in Chapter 10 and by Dem-
ing (13). Kish (14) has cogent criticisms of the indiscriminate use

of binomial variances for other than simple random samples.

9.5 SUGGESTIONS FOR FURTHER RESEARCH

The contents of this chapter have illustrated the application of the-

ory to the problem of evaluating the accuracy of estimates derived

from several sample designs that have been used in the measurement

of opinions and attitudes. Empirical work of this nature has lagged

far behind similar work in other fields where sampling techniques are

used. If research workers are going to want to specify sampling ac-

curacy in advance of drawing a sample, or to assess the sampling ac-

curacy of results after the sample has been drawn, then more such

work needs to be done. The conclusions drawn in dealing with the

estimation of quantities other than proportions (which form the basis

of most of the work in the measurement of opinions and attitudes) do
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not necessarily carry over. For example, we cannot ordinarily ex-

pect to get very substantial gains in accuracy in the estimation of a

population proportion through the use of stratification; improved

methods of estimation that help greatly in dealing with agricultural

statistics are not likely to be of much benefit; and if the size of clus-

ter is kept small or if the clusters are sampled at a low rate, the vari-

ances of estimates derived from cluster sampling are not likely to be

much greater than would be obtained for simple random samples. All

these observations are extremely tentative and need to be substanti-

ated or negated by further empirical research.
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CHAPTER 10

Sampling Variability

of Quota Sampling Procedures

10.1 INTRODUCTION

The preceding chapter has illustrated the approach that is used

when we wish to evaluate the sampling variability of estimates derived

from the application of probability model sampling procedures. Al-

though this approach may lead to theoretically and computationally

difficult problems, it is, nevertheless, a well-defined one. Such a clear

approach does not exist where quota sampling procedures are involved.

This makes a thorough comparison of quota procedures and probabil-

ity model procedures difficult or impossible, as has been amply dem-

onstrated in Chapters 7 and 8. However, more can be done to ana-

lyze the performance of quota procedures than the critics admit or

the advocates of quota methods have attempted. It is the purpose of

this chapter to present some tools of analysis with which we can esti-

mate the sampling variability resulting from repeated applications

of a quota sampling procedure and to apply these tools in a number

of specific situations.

The contents of this chapter are not to be interpreted as an attempt

to put "the estimation of sampling variability for quota samples on

the same sound theoretical footing as now exists for well-designed and

executed probability model samples. Nor will any attempt be made
to obtain an evaluation of the systematic error (or bias) which may
arise from a particular quota sampling procedure. The principal de-

ferent to these efforts lies in the freedom the interviewers exercise in

their final selection of individuals for the sample, a freedom that can-

not be described in terms of precise probability models. However,

under certain reasonable assumptions, which will be described in the

next section, it seems clear that the repeated application of a specified

quota sampling procedure will generate an empirical distribution for

an estimate and that we can then attempt to estimate the variance

211



212 SAMPLING OPINIONS

of this distribution from one or more samples drawn according to the

procedure. The systematic error associated with the specified quota

sampling procedure and estimate cannot be obtained in this manner.

Its evaluation must depend on the use of check data, as well as on the

use of the sample data, and the difficulties associated with this ap-

proach have already been described in Chapter 7.

10.2 QUOTA PROCEDURES AND THEIR SAMPLING
DISTRIBUTIONS

To talk about the sampling variability of a quota sample, we must

first justify in some sense or other our assumption of the existence

of a sampling distribution of an estimate made from the application of

the procedure. When we are talking about probability model sam-

ples, the existence of a sampling distribution is derived from the prob-

ability model itself, even though empirical experiments are frequently

carried out to demonstrate the applicability of the theoretical results.

In the case of quota sampling, this approach cannot be used since it is

not possible, in advance of drawing the sample, to specify the prob-

ability that any given sample will be the one chosen. Interviewers

are free to select any persons they please as respondents, just so long

as the persons selected conform to preassigned quotas. Consequently,

we are forced to look at quota sampling almost entirely on an empiri-

cal basis.

The empirical justification of the existence of a sampling distribu-

tion for a specified quota procedure would proceed as follows. A sam-

ple is actually selected according to the defined procedure, the meas-

urement process is applied, and an estimate of a population parameter

is prepared. The value of the estimate is noted, the sample is re-

turned to the population, and the entire process is repeated. It is as-

sumed that the population, the sampling method, the measurement

procedure, and the estimation process remain unchanged from sample

to sample. Variation from sample to sample, and this might possibly

be zero, would then arise primarily from the fact that interviewers

sometimes select different individuals from sample to sample, though

other sources of variability might be incorporated into the sample de-

sign, such as varying interviewers from sample to sample or varying

sampling points from sample to sample. On these repeated applica-

tions we should not allow such items as instructions to interviewers,

definition of quota categories, size of the quotas, and the like to vary.

Changes in these and similar factors would constitute a change in

the sample design.
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As this outlined repetitive experiment unfolds, the following type

of record is kept. Each time a sample is drawn, the value of the esti-

mate is entered in a table. Ultimately this table will contain every

value of the estimate that it is possible to obtain. In addition, we
recapitulate at frequent intervals the results of the past sampling ex-

perience by computing the proportion of times that each possible value

of the estimate arises. Alternatively, we may compute the propor-

tion of times that an estimate of less than or equal to a stated value

was obtained. We now say that a sampling distribution exists under

this procedure and for this estimate if the following condition holds:

After many samples have been drawn, the proportion of times any

given value of the estimate occurs (or alternatively, the proportion of

times that a value less than or equal to the specified value occurs) is

nearly equal to a constant, say p, and this proportion is usually nearer

to p when more samples are drawn. The collection of all possible

values of the estimate and their corresponding long-run proportionate

occurrences is then called the empirical sampling distribution of the

estimate. Sampling models that are consistent with this evidence of

the performance of the method can then be used deductively.

As previously noted, the variability in repeated application of a de-

fined quota sampling procedure results primarily from the net effect

of the variability of each interviewer. There may also be some effect

from changing interviewers and sampling points from sample to sam-

ple. It has long been observed in empirical studies covering many
fields of investigation that such net effects will actually give rise to a

sampling distribution in the sense already denned. If the net effect

did not conform at least approximately to some sampling distribution,

each interviewer would have to follow a very complicated systematic

pattern in selecting his respondents from sample to sample. Provided

the repetitive drawings did not extend over a long period of time, it

is not reasonable to expect that this would take place, and so we
shall feel free to assume that the repeated application of a quota

sampling procedure will generate a sampling distribution for estimates

prepared from the samples. Note that this assumption tells us noth-

ing about the variance or expected value of this distribution, and for

certain types of distribution they would not even exist. This latter

possibility will be ignored in the subsequent work.
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10.3 METHODS OF ESTIMATING SAMPLING VARIABILITY

A. Repeated Application of the Procedure

Since sampling variability is by definition the amount of variability

that arises through repeated application of a given sampling pro-

cedure, the most straightforward way to estimate it is to use situations

where the same variable has been measured on a number of successive

surveys. Suppose that a given quota sampling procedure is repeated

k times and that a stated population proportion or percentage is esti-

mated on each repetition. It will be assumed that these repetitions

occur under essentially similar circumstances. In general this means

that the population, the measuring instrument, the instructions to the

interviewers (including the definition of the quota categories and the

quotas assigned to each), the training of the interviewers, the size of

the sample, and the like do not change from repetition to repetition.

Whether or not we wish to allow the sampling points and the inter-

viewers to vary from repetition to repetition will depend on the prac-

tices of the organization whose work is being studied. It is only nec-

essary to observe that the estimated sampling variability will contain

a component for each factor allowed to change.

From each of the k repetitions, we obtain a value of the estimate.

Let the individual values of these estimates be pi, p2 , • • • , Pk and let

their average value be p. We assume that these k values constitute a

simple random sample from the population of all possible values of the

estimate, a population which is described by the sampling distribution

described in the previous section. Under these circumstances, the vari-

ance of this sampling distribution can then be estimated by

X(pi - p)
2

k — 1

Whenever we are dealing with a problem that involves the estima-

tion of a proportion, it is natural to inquire how the sampling vari-

ability compares with what would be obtained by simple random sam-

pling. This interest has already been exemplified by the work of the

preceding chapter in which the simple random sampling variance was

used as a yardstick to compare various probability model sampling

procedures. Such a comparison is of particular interest here since it

may give some indication of the behavior of interviewers as selecting

devices under a quota procedure. For example,

1. Suppose each interviewer has a fixed panel of respondents whom
he interviews each time an assignment is sent from the home office.
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If now a series of repetitive surveys is examined on which the same

interviewers have been used, there will be no variability in the persons

interviewed from survey to survey. However, if a small proportion

of the interviewers are changed from survey to survey, the estimate

of variance will not necessarily be zero, but it will be small in com-

parison with that predicted on the basis of simple random sampling.

2. On the other hand, we might be randomly using two sets of in-

terviewers, one set of which is biased toward selecting, for example,

Republicans, and the other set is biased toward selecting Democrats.

A series of repetitive surveys might now give, for a political question,

an estimate of variance greater than what would be predicted on the

basis of simple random sampling.

In order to carry out this comparison between the variance of a

quota sample estimate and the variance of a simple random sample

of the same size, it is necessary to make use of the normal approxima-

tion to the binomial distribution. That is, if repeated random samples

of size n are drawn from a population for the purpose of estimating a

proportion, p, the sample estimate of this proportion will be ap-

proximately normally distributed with variance p(l — p)/n, assum-

ing that n is "large." From this follows the result:

If k quota samples, each of size n, are drawn from a population, if the ex-

pected value of the quota estimate is p (not necessarily the true value in the

population since the quota estimate may be biased), and if the distribution of

the quota estimate is the same as that of a simple random sample estimate

(the random sample, of size n, being drawn from a population in which the

true value of the proportion is p), the quantity

wZfo - p)-

P(l " V)
W

will be distributed approximately as x
2 with (k — 1) degrees of freedom. ph p 2 ,

. .
. , Pk and p are as previously defined.

Since the value of p is unknown, this x
2 expression must be approxi-

mated by

n2(p; - p)
2

p(l - p)

(k)

Excessively large values of this quantity indicate quota variability

larger than simple random sampling variability, and excessively small

values indicate quota variability smaller than simple random sampling

variability.
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An example will serve to illustrate the foregoing procedure. Dur-

ing the period between September 1945 and July 1949, the National

Opinion Research Center conducted a series of 29 comparable na-

tional surveys. All the samples were drawn by the same quota pro-

cedure, and each was approximately of the same size, the average

sample size being 1280. Since this series extended over such a long

period of time, there was undoubtedly considerable variability in the

interviewing staff, at least as between the early surveys and the later

surveys. The proportion examined in each of these surveys was the

proportion of respondents who had graduated from high school (with

no further schooling) or who had had some high school education.

There was no direct quota control for education, but, of course, some

indirect control was exercised through the fixing of sex, age, and eco-

nomic status quotas. These data are given in Table 10.1.

TABLE 10.1

Data from Temporally Ordered NORC Repetitive National Surveys

September 1945 to July 1949

(Proportion of respondents with high school or some high school education)

Estimated Estimated Estimated

Survey Proportion Survey Proportion Survey Proportion

1 0.38 11 0.46 21 0.44

2 0.41 12 0.44 22 0.44

3 0.42 13 0.42 23 0.45

4 0.42 14 0.42 24 0.47

5 0.39 15 0.46 25 0.47

6 0.42 16 0.44 26 0.44

7 0.41 17 0.45 27 0.45

8 0.43 18 0.45 28 0.44

9 0.46 19 0.46 29 0.43

10 0.43 20 0.43

The previously described analysis was performed on these data

with the following results:

p = 0.436

p(l - p) = 0.2459

f(Vl) = 0.000483

X
2 = n(k - l)t(Pi)/p(l - p) = 70 .4

Pr (x
2 > 70.4) < 0.001
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Jt will be observed that the value of chi-square is highly significant,

the probability being less than one in a thousand of obtaining a value

this large or larger by chance, under the stated hypothesis. The vari-

ance estimated from the repetitions is 2.52 times as large as the sim-

ple random sampling variance.

Although our first inclination might be to regard this highly signifi-

cant value of chi-square as an indication of greater than simple ran-

dom sampling variability for these 29 surveys, there is another factor

that may be increasing the observed variability. During the period

from 1945 through 1949 the proportion of individuals in the higher

educational categories was increasing, in large part because of the

use of GI Benefits by veterans of World War II. This essentially

means that the population characteristics with respect to education

were changing in the period under study, and this was not taken into

account in the previous analysis. Accordingly, a least-squares trend

line was fitted to the data of Table 10.1 with the following results:

Estimated variance about

the trend line = 0.000310

x
2

(27 df) = 43.57

Pr (x
2 > 43.57) = 0.023

The removal of trend reduced the variation in the observed results,

but the survey variability is still significantly higher than the pre-

dicted binomial variability at the 5 per cent level of significance. The

variance about the trend line is 1.61 times as large as the simple ran-

dom sampling variance.

The analysis illustrated by this example has been applied in a

number of other situations, and the results are summarized in Tables

10.2, 10.3, and 10.4. Before discussing the specific contents of these

tables, a few general comments should be made concerning the surveys

and variables to which the tables refer. These are:

1. The variables used in the Benson and Benson and in the Roper

surveys were not quota control variables, and there is no particular

reason for expecting them to be any more or less highly correlated

with the quota control variables than any other subjects that we
might investigate with a quota sample. They all relate to the per-

sonal characteristics of the respondents.

2. As noted in the footnotes to Table 10.2, the variables used in

NORC 1 represent subgroups of the population defined by the cross

classification of sex with other variables. Since sex is a quota con-
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trol variable for these surveys, there might be some tendency for th^

random variation to be reduced, but this effect should be slight. The

same remarks apply to NORC 2.

3. The chi-square values shown for any one group of surveys are

not completely independent since they were derived from the same

surveys and since chi-squares were computed from each subcategory

of a specific variable (e.g., religion: Protestant, Catholic, etc.).

4. National Opinion Research Center 1 and 2 are not independent

since they are derived from the same six surveys.

TABLE 10.2

Surveys and Variables Used for Comparing Variances Estimated from
Repetitions of National Quota Sampling Procedures with Values

Estimated from Binomial Theory

Number of Number of

Survey Organization Surveys Comparisons

B and B (Bikini surveys, see Chapter 8) 4 17 °

Roper [1948 election surveys, see (1)1 6 8 b

NORC 1 6 34-

2 6 67"

° The analyses were carried out for the various subcategories of education,

occupation, religion, union membership, and veteran status.

6 The analyses were carried out for the various subcategories of education,

union membership, and veteran status.

c The analyses were carried out for the various subcategories of the two-way

classification of sex by education, sex by occupation, and sex by religion.

d The analyses were carried out for the various subcategories of the three-way

classifications of sex by education by age, sex by education by economic level,

and sex by education by religion. No chi-squares were computed where the

percentage falling in a cell was less than 3 per cent of the total sample.

There are a number of facts which are more or less obvious from

an examination of these three tables. The quartered distributions

of Table 10.3 seem to indicate that the chi-square values are fairly

well spread over their possible range as predicted by the theoretical

distribution, though there appears to be some tendency for the Benson

and Benson and Roper surveys to be concentrated in the upper quar-

ters. These observations are substantiated by the summary data

given in Table 10.4 where the combined chi-squares for the Benson

and Benson and Roper surveys are significant at the 1 per cent level.

However, it now appears that the NORC 2 comparisons show the

observed variation to be somewhat smaller than we would expect on
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TABLE 10.3

Quartered Distribution of Chi-Square Values Obtained

from Comparisons

Frequencies Falling in Quarters

of Chi-Square Distribution

First Second Third Fourth

4 13 9

2 2 4

6 10 5 13

17 22 17 11

Survey

BandB
Roper

NORC 1

2

Total 27 35 27 37

Total

17

8

34

67

126

a From a table of the chi-square distribution, for each stated number of de-

grees of freedom determine three values, x
2
(0.75), x

2
(0.50), and x

2
(0.25) such

that the probability is 0.25 of obtaining a value of chi-square less than the first,

is 0.25 of obtaining one between the first and second, is 0.25 of obtaining one

greater than the third. These three values determine the quarters of the dis-

tribution and were used in preparing this table.

the basis of simple random sampling theory. It might be noted that

one further set of analyses was made for the NORC surveys in which

cross classifications of quota control variables were used (sex by age,

sex by city size, and sex by economic level). The chi-square values

obtained in this instance were markedly concentrated in the lower

quarter of the distribution, as we would expect for controlled or par-

tially controlled variables.

The conclusions that seem to be warranted from the discussion and

data of this subsection can be stated as follows. If we are provided

with a series of quota samples that can be regarded as independent

TABLE 10.4

Significance of Values

Number Significant at

Survey

Number
of Com-
parisons

Upper

0.05

Level

Upper

0.01

Level

Lower

0.05

Level

Lower

0.01

Level

Combined Chi-Square:

Probability of Obtaining

One as Large or Larger

than Observed

BandB
Roper

NORC 1

2

17

8

34

67

4

2

1

1

1

1

1

3

1

1

0.01

0.01

0.32

0.93
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repetitions of a well-defined procedure under similar conditions, then

it is possible to estimate the sampling variability of the sample results.

This process gives absolutely no information concerning the system-

atic error or bias of the procedure and estimate. Moreover, it is nec-

essary to examine the surveys carefully to see that no extraneous fac-

tors are contributing to the observed variability, factors such as

changing population characteristics. As a result of applying this

technique, it has been possible to make some comparisons between

empirical evaluations of this quota sampling variability and the vari-

ability that we would expect on the basis of simple random sampling.

These comparisons have certainly neither proved nor disproved that

the sampling variability of the examined quota samples follows that

of the binomial model. Nevertheless, the results do suggest that the

binomial model may be used with a suitable multiplier to obtain use-

ful approximations to the true sampling variability after the perform-

ance of a particular survey has been analyzed and while there are

no changes that might disturb the stability of the survey operation.

B. An Alternative Use of Repeated Application of a Sampling
Procedure

The form of analysis used in the preceding section requires a rea-

sonably large number of repetitive applications of a sampling method

in order to provide an estimate of sampling variability which is itself

not subject to large sampling errors. Moreover, the larger the number

of repetitions that we use, the longer will be the time span between

the first and last of the series and the greater will be the chance that

the estimate will contain the effects of such factors as changes in the

population. It may sometimes happen that a small number of repe-

titions (two, for example) can be analyzed to increase the accuracy of

the estimate of sampling variability. This will also decrease the

chance that time changes are entering into the estimate of variability.

The procedure being suggested can perhaps best be described in terms

of an actual sample.

During World War II, the Office of Public Opinion Research of

Princeton University conducted a number of national surveys based

on a quota sampling procedure. Each survey asked questions of ap-

proximately 1200 respondents. For purposes of this analysis, a num-
ber of opinion questions were chosen, questions that had been re-

peated on two successive surveys and that did not appear to have

been affected by trends or by the news. One such question was:

"After this war is over, do you think every young man should be re-

quired to serve one year in the Army or Navy?" The number of re-
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spondents and the proportion who replied "Yes" to this question, for

each of eight geographic regions and for each of two successive sur-

veys, is given in Table 10.5.

TABLE 10.5

Proportion of Respondents Replying "Yes" to Question on Postwar
Service in the Armed Forces

Total

Survey 1 Survey 2

Geographic Number of Number of

Region Respondents Proportion Respondents Proportion

1 82 0.793 74 0.770

2 307 0.739 308 0.679

3 251 0.717 226 0.633

4 164 0.598 156 0.583

5 156 0.673 118 0.644

6 44 0.614 44 0.659

7 94 0.596 94 0.649

8 114 0.737 180 0.667

1212 0.695 1200 0.650

The variance estimate of the preceding subsection can be used in

this instance, but it is based on only one degree of freedom. This

estimate is:

(0.695 - 0.6725)
2 + (0.650 - 0.6725)

2 = 0.001012

An alternative procedure for the estimation of variance is the follow-

ing. Let ri\j and p\j be the number and proportion of respondents on

the first survey in the jth region and similarly for n2y and p2j. Then the

estimate of the population proportion from the first survey is

Pi- = nnPu + n12p 12 H h n18p 18

where n\ . is the sum of nn , ni2 , . .
.

, n18 . The variance of this estimate

is given by

nn 2V(pn ) + n12
2 V(p12 ) +• • • + n18

2V(p18)

n x

where T^(pii) is the variance of the estimate for the first geographic

region, and similarly for the other seven regions. The variance of the

estimate for the jth geographic region, V(pij), can now be estimated

with one degree of freedom by
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h(Pl3 - P2j)
2 = [Plj ~ h(Pl3 + P2j)? + [P2j ~ iipij + P2j)?

Consequently, we take as our estimate of the variance of the survey

estimate

ni
2
(pn - V2\)

2
H 1- W82 (?i8 - P2s)

2

\{nx . + n2 .)
2

where n
3

- = \{n\j + n2j). The average sample sizes were used in this

final form because of the small discrepancies in the corresponding num-
bers between the two surveys. For the data of Table 10.5 this gives

Pi • = 0.695

V2 = 0.650

V{Vl .) = 0.000314

This same analysis can also be carried out by using comparisons

within those interviewers who worked on both surveys instead of the

comparisons within geographic regions.

This outlined procedure, using both the within-geographic-region

and the within-interviewer comparisons, has been applied to the series

of OPOR surveys. The identification number and the dates of these

surveys are:

Survey Number Date

21 8 January 1944

26 20 April 1944

27 20 June 1944 (delayed for D-Day)

28 7 June 1944

33 5 October 1944

34 26 October 1944

37 3 January 1945

38 1 February 1945

39 22 February 1945

The questions and surveys used in these analyses are set forth in

Table 10.6, and the results of the analyses are given in Table 10.7.

Any attempt at interpretation of the results appearing in this table

is extremely interesting because it forces the interpreter into formu-

lating some fairly definite ideas concerning what is meant by the

repetitive application of a quota sampling procedure. The simplest

approach to this problem is through the within-interviewer compari-

son. In using this estimate of variance, we are assuming that every-

thing remains unchanged from sample to sample with the single ex-

ception of the respondents selected by the interviewers. Therefore,
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TABLE 10.6

Questions, Response Categories, and Surveys Used in

Variance Analyses

Code

Number

1

10

11

12

Question

After this war is over, do you think

every young man should be required

to serve one year in the Army or

Navy?
Same as 1

Which country is the greatest military

threat to the U.S., Germany or

Japan?

Do you believe in free speech to the

extent of allowing radicals to hold

meetings and express their views in

this community?

Would you like to see the United

States join a league of nations after

this war is over?

Do you have a close relative in the

armed forces at the present time?

Same as 6

In the war with Germany, do you feel

that our chief enemy is the German
people as a whole or the German
government?

After the war, would you be willing to

see Russia keep some Polish terri-

tory which the Russians now oc-

cupy, provided the Poles are given

in exchange some German Terri-

tory?

Do you think Russia can be trusted

to cooperate with us when the war

is over?

Same as 10

Same as 10

Response Survey

Category Numbers

Yes 26, 27

No opinion 26, 27

Japan

Yes

Yes

No
Yes

No

26,27

26, 38

26,27

26,27

26,27

Government 26, 27

37,38

Yes 27,28

No 33, 34

Yes 21, 39

the values given under the heading "interviewers" are measures of

within-interviewer variability as regards selection of respondents.

Actually, there may be a component due to population change in-

cluded in these values since the two surveys used in any one compu-

tation were separated by a certain period of time. Also there were
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TABLE 10.7

Estimates of Variance for a National Quota Sample Obtained by Using

Comparisons within Geographic Regions and within Interviewers

(All variances are multiplied by 1,000,000)

Estimated Variance from

Estimate ° of Total

Code Population Binomial Survey Geographic Inter-

lumber Proportion Model Results Regions viewers

1 0.6748 182 1012 314 337

2 0.0854 65 123 73 81

3 0.5402 205 25 365 368

4 0.4169 197 359 212
§

369

5 0.6889 177 90 424 332

6 0.2098 137 1 171 459

7 0.4512 204 167 223 241

8 0.7358 160 104 363 278

9 0.2354 142 105 89 292

10 0.5432 194 696 287 271

11 0.3453 191 15 131 213

12 0.5115 213 6 157 345

Average 172

° Average of two survey results.

224 234 300

some few instances in which interviewers differed and matched assign-

ments had to be used.

Now consider the estimates given under the "geographic regions"

heading. Provided there are no changes in the sampling points or in

the interviewers for the two surveys used in computing an estimate

of variance and there is no correlation between interviewers with re-

spect to their variability from sample to sample, this procedure should

give the same long-run results as does the within-interviewer pro-

cedure. However, if there are changes in sampling points or inter-

viewers between the two surveys, then this estimate will include a

component for each, as well as a component for population change.

In the surveys used in preparing Table 10.7, the changes in sampling

points and interviewers were of a very minor nature and conse-

quently we should expect the two estimates to be comparable. Ac-

tually, an examination of this table shows the within-interviewer esti-

mate to be larger than the within-geographic-region estimate in nine

of the twelve instances. Although this result is not significantly dif-
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ferent from what we would expect to find on a chance basis if each

estimate tended to be larger in one-half of all comparisons, it does at

least provoke some thought concerning whether or not there exists the

possibility that the within-interviewer estimate is consistently larger

than the within-geographic-region estimate. The appropriate amount

of correlation between interviewers with respect to their variability

from sample to sample could produce such a situation, but such a

correlation seems extremely unlikely to arise since quota interviewers

work in relative isolation. The only other source of such a result

would seem to be differential changes in the population between the

two surveys. No data were available in this instance to investigate

this possibility.

Somewhat similar remarks can be made about the total survey com-

parisons, but since these estimates are based on only a single degree

of freedom and since they are so obviously unstable, no further atten-

tion will be devoted to them.

As a final step in analyzing this table, we may compare the esti-

mated variances with those predicted on the basis of the binomial

model. This comparison was made in the following fashion. For

each of the twelve items, the average of the within-interviewer and

within-geographic-region estimates was divided by the binomial model

estimate. This resulted in twelve ratios ranging in value from 0.90

to 2.30, the average value being 1.56. Thus the binomial model vari-

ance seems to underestimate the variance obtained from repetitions of

the sampling procedure. The amount of underestimation is not great,

however, especially if we are willing to assume that there was some

change in the population between surveys.

Data similar to the foregoing have been reported by Moser and

Stuart (2), except that their measures of sampling variability for

quota samples are based entirely on between-interviewer comparisons.

In their experimental study of quota sampling, they used twenty-four

basic cells formed from the various combinations of four survey or-

ganizations, three towns, and two control levels. Within each cell

there were two replicate samples of the same size and quota composi-

tion, selected and interviewed by two different interviewers. The
variances for the quota samples were derived from the difference in

observed proportions between pairs of interviewers working under

similar experimental conditions. These variances were then com-

pared with the variances of random samples drawn in the same towns.

Table 36 of the Moser and Stuart article gives, for each of a number

of questions, the ratio of the quota variance to the random variance.

These ratios vary from 0.72 to 5.76, their average value being 2.22.
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The average and variability of these ratios is considerably larger than

for the ratios we have just obtained from the within-interviewer and

within-geographic-region comparisons. The choice between these two

approaches depends on the manner in which we wish to view the

repetitive application of a quota sampling procedure. Further discus-

sion of this point will be given in the next subsection.

C. Estimation of Variability from a Single Sample

Section 9.4 described a procedure whereby the repetitive application

of a sampling method may be approximated by dividing up the total

sample into a number of subsamples in such a manner that each sub-

sample is similar to the total sample. From these subsamples esti-

mates are then prepared just as would be done for the total sample.

An estimate of variance is computed and adjusted for differences in

size between the subsamples and the total sample. This same ap-

proach can be used for quota samples, though substantial difficulty

may be encountered in defining exactly how the subsamples should be

obtained and in applying this definition to a practical sample design.

Before we discuss the details of this situation, it will be advisable

to make a few general remarks about the way in which the sub-

samples should be similar to the total sample. In the first place, the

requirement of similarity does not mean that simple random sam-

ples are chosen from the total sample, as has so frequently been done

in the past [see, for example, Link (3)]. All this type of subsam-

pling accomplishes is to illustrate that the deductions drawn from the

probability model for simple random sampling do hold in practice,

the total sample being the population from which the random samples

are drawn. It tells nothing about the particular sampling method

under investigation. Instead, the total sample should be divided in

such a manner that each subsample could have arisen as an independ-

ent sample from an application of the sampling procedure, all features

remaining unchanged from the actual application except the matter

of size. Thus the subsamples will include the same modes of stratifi-

cation, the same procedures for selecting sample points, the same man-
ner of selecting interviewers within sampling points, and the same

procedure for assigning quotas to the interviewers.

Actually, the foregoing general remarks are not quite so simple to

translate into practice as they may at first appear. The principal

difficulty revolves around the question, "What sources of variation

should be allowed to influence the subsamples?" A slightly hypo-

thetical example will illustrate this difficulty to some extent. Since

the interviewer is ordinarily regarded as the focal point in a quota
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sample design, he may also become the focal point for the division

into subsamples. Assume, for example, that five subsamples are to

be used in the estimation of sampling variability; that the quota

categories are non-overlapping; and that the assignments to each

interviewer for each quota category are in multiples of five. The

term non-overlapping categories simply means that any one respond-

ent falls into one and only one of these categories. Thus, if sex and

age (under forty and over forty) quotas are used, the quotas will be

given for the four categories male under forty, male over forty, female

under forty, and female over forty rather than for the four categories

male, female, under forty, and over forty. We can now go through

the interviews obtained and, within a quota category and within an

interviewer, assign one-fifth of the interviews at random to each of

the five samples. From each of the five samples so defined, an esti-

mate is computed. Under these circumstances, this estimate of varia-

bility will be a measure of within-interviewer variability only, and

will, of course, be averaged over all interviewers used in the survey.

Components due to variability between interviewers, between sam-

pling points, and the like will not ordinarily affect this estimate. It

is therefore similar to the preceding subsection estimate which was

based on the within-interviewer comparisons.

Other methods of subdividing the total sample may also be con-

sidered, methods that will incorporate other sources of variability

into the estimate. For example, let us suppose that within any given

sampling point the number of interviewers used is a multiple of five

and the subsamples are defined in the following manner. The inter-

viewers within a sampling point are randomly and equally assigned

to the five subsamples, and all interviews obtained by a single inter-

viewer go into the same subsample. From each of the five samples

so defined an estimate is prepared, and the variance between these

five estimates is computed. This estimate contains not only a com-

ponent for within-interviewer variability but also a component for

between-interviewer variability. If desirable, we could even go one

step farther and design the subsamples so that the estimate of vari-

ance would be influenced by the variability between sampling points,

in addition to the within- and between-interviewer differences. As

previously noted, the Moser and Stuart experiment (2) obtained esti-

mates based only on between-interviewer variability.

A choice between these three methods of subdividing a quota sam-

ple must depend on the manner in which we wish to view the repeti-

tive application of the sampling method, or alternatively, on the

model being used. This choice in turn can be forced back to the point
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where we are deciding how to divide the total error of a quota sample

estimate between bias and sampling variability. Many conflicting

points of view could be stated and argued in this respect, but here

we shall only state the preference of the Study of Sampling, this

preference being as follows. A quota sampling procedure is defined

by specifying

1. The set of fixed sampling points from which interviews are to

be obtained. These sampling points are ordinarily obtained by mak-

ing use of such stratification factors as geographic region of the coun-

try, city size, type of industry, type of farming activity, and the like.

2. A set of fixed interviewers located within the sampling points.

3. A set of fixed quotas assigned to the interviewers.

4. A standard set of instructions and training procedures for the

interviewers that will tend to make somewhat uniform their working

methods and objectives.

With these restrictions, variability from sample to sample arises only

from the variability which an interviewer initiates in choosing his

different sets of respondents. This variability can be measured from

two or more successive surveys by the within-interviewer analysis

used in the preceding subsection; or this variability can be measured

from one survey by the first method, described in this subsection, of

subdividing the total sample. In addition to this sampling variability,

the total error of the survey will also contain a bias component due

to the particular sampling points, quota assignments, and interviewers.

The amount of this bias cannot be estimated from survey results alone

but must be determined by using survey results in conjunction with

known population parameters.

It should be noted that it will not be possible to take every quota

sample and apply the subsample method of estimating variability.

Many practical difficulties would be encountered. In particular,

quotas would probably not be assigned to non-overlapping categories,

and they would not ordinarily be multiples of the number of sub-

samples desired. These and other difficulties cannot be met very

satisfactorily after the sample has been designed and selected. How-
ever, if these points are kept in mind when designing the sample, most

of them can be avoided. In other words, if we wish to obtain a meas-

ure of sampling variance to attach to a quota sample estimate, it is

necessary to consider this in design just as for probability model sam-

ples. As a matter of fact, too little attention has been given to this

very point by the designers of probability model samples. It is of
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little value to have a theoretical expression for the variance of a sam-

pling distribution if it is too costly to evaluate the expression after

the sample has been drawn. Recently, very effective methods have

been developed by Deming, Hartley, Keyfitz, Kish, and others.

10.4 COMPARISONS BETWEEN DIFFERENT QUOTA
SAMPLING PROCEDURES

The preceding section has presented variance estimates for quota

samples and has shown that, for the surveys examined, these vari-

ances can be reasonably well approximated by the familiar binomial

model. With this result as a base, it is of interest to examine situa-

tions where different quota samples have been used to measure the

same variable.

One set of data which can be used for this purpose has been pro-

vided by Cantril (4). The Office of Public Opinion Research at

Princeton University collected a number of examples where two dif-

ferent polling organizations had asked the same opinion question

within a relatively short time interval (the greatest interval being

seventy days). The organizations contributing to these comparisons

were OPOR, the American Institute of Public Opinion (AIPO), the

Fortune Poll, and NORC. It should be noted that data from each

of these organizations were used in the preceding section, the Fortune

Poll having been conducted by Roper, and AIPO and Benson and

Benson having used the same sample design.

Twenty different question comparisons were listed by Cantril, giv-

ing a total of 99 individual comparisons (each question having several

response categories) . Table 10.8 shows the distribution of differences.

From these data Cantril concludes that the difference between the

different polls is not unduly high, the average difference being 0.033.

This conclusion is undoubtedly warranted if we consider how much
effect a difference of this magnitude would have on the interpretation

of the average opinion question. However, we may also ask whether

or not such a distribution of differences is within the range that we

would expect on the basis of sampling variability.

It is not difficult to see from even a crude examination of Table 10.8

that the observed differences are greater than we would expect on the

basis of sampling variability as measured by the binomial model, where

the reasonableness of this model has already been demonstrated for

data taken from each of the organizations individually. For example,

let the two estimates entering into a single comparison be p\ and p2 ,

based on sample sizes of n\ and n2 respectively. Since p\ and p2 are
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TABLE 10.8°

Distribution of Results

Number of

Difference Occurrences

0.00 8

0.01 17

0.02 19

0.03 18

0.04 10

0.05 13

0.06 3

0.07 3

0.08 2

0.09 4

0.10 1

0.11

0.12 1

« Table 3 from Cantril (4).

assumed to follow the binomial model, we have the result that, for

large n\ and n2 , the difference (pi — p2) is approximately normally dis-

tributed with mean (pi — p2) and variance (pigi/ni) + (P2Q2M2)
where p\ is the expected value of p\ and p2 is the expected value of p2 .

Consequently, if the expected value of {p\ — p2) is equal to zero, we
have the result that

(gi ~ V2)
2

(PiQi/ni) + {p2q2/n2 )

is distributed approximately as chi-square with one degree of freedom.

In order to make a quick test with these data, we compute the average

squared difference from Table 10.8 and use it in the numerator of

this expression. The largest possible value of the denominator will

occur when px — p 2 = 0.50 and when n-i and n2 are taken to be the

smallest pair of sample sizes entering into the comparisons. The aver-

age squared difference from Table 10.8 is equal to 0.001708 and the

largest possible value of the denominator is equal to

(0.50)
2

(
+

]
= 0.000308

\1200 2500/

The ratio of the two, (0.001708)/ (0.000308) = 5.55, should approxi-

mate chi-square with one degree of freedom. The probability of ob-
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taining a chi-square value this large or larger by chance is 0.019, as-

suming that Pi — P2 — 0.

Since this test is extremely conservative, it seems likely that Table

10.8 clearly indicates differences that are larger than we would ex-

pect on the basis of sampling variability alone. This observation

was borne out by a more detailed examination of the comparisons

leading to this table. Each individual comparison was examined in

this fashion, the appropriate values of p±, p->, n1} and n2 being used

in each instance. Of 67 chi-square values thus computed, 26 were

beyond the 0.001 value for chi-square. There can be little doubt in

this instance that the observed differences far exceed those that would

be expected from sampling variability according to the binomial model.

This result could be due to one or more of the following four factors.

1. The true sampling variability for each sample is greater than

that predicted by the binomial model.

2. The different sampling procedures involved in the comparisons

are subject to differing amounts of systematic error.

3. The measurement procedures produced different results. This

seems unlikely in view of the fact that identical questions were asked

and that there was no reason for presuming the interviewing staffs to

be substantially different.

4. The population distribution was changing with time, thus adding

a systematic component to the observed differences.

It is impossible to state the relative amounts which each of these con-

tributes to the observed differences, there being no way to separate out

their effects. However, in view of the previous discussions, the best

judgment would seem to be that factor 2 is probably the primary con-

tributor, with smaller amounts coming from factors 1, 3, and 4.

Assuming that the major contribution to the observed discrepancy

comes from factor 2, we may make a rough estimate of this systematic

difference. Taking the rough computations for the data of Table 10.8,

we have

Average squared difference = variance of difference

+ (systematic difference)
2

0.001708 = 0.000308 + (systematic difference)
2

Therefore, an estimate of the systematic difference is 0.037 or almost

4 percentage points on the average.

The state-by-state predictions of the popular vote in the 1948 presi-

dential elections were a second situation to which this type of analysis
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has been applied. In Appendices C and D of The Pre-election Polls

of 1948 (1) will be found summaries of the state survey data on

which were based the final election reports of the Crossley Poll and

AIPO. These data do not lend themselves to the present analysis

quite as well as the preceding data because the reported figures refer,

in many instances, to a combination of surveys taken over an interval

of time rather than to a single survey and because of differences in

questions, methods of determining non-voters, and other similar fac-

tors. The results of the analysis are quite interesting, however, in

comparison with those already given for the opinion questions.

In adapting the data, the following steps were taken. Only those

states were used in which there was not a substantial Thurmond vote.

No mail ballot results were used, and the raw survey results were

employed in the analysis (i.e., the results before adjustment). The
effective sample size was regarded as the total sample less those in-

dividuals who were classified as non-voters. The computations were

carried out in terms of the two categories, Truman and Other. With

these rules of procedure, each of 37 states provided a two-by-two table

for which a value of chi-square was computed. The quartered dis-

tribution of these values is given in Table 10.9.

TABLE 10.9

Quartered Distribution a of x
2 Values Obtained from State-by-State

Comparisons of Crossley and Gallup, 1948 Election Data

Number of

Quartered Occurrences

First 17

Second 8

Third 5

Fourth 7

Total 37

See Table 10.3 for description of "quartered distribution."

Table 10.9 shows much better agreement between the Crossley and

Gallup results than we would expect on the basis of chance, almost

half the chi-square values falling in the first quartile of the theoreti-

cal distribution. There was only one of these 37 values that was sig-

nificant at the 5 per cent level of significance. This high level of

agreement between the two sets of data is even more striking when
we consider that procedural differences would tend to increase the

observed variability over that expected on the basis of sampling
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alone. This result may be due to any number of causes, or it may
be due to some peculiarity of the analysis, but it stands in sharp con-

trast to that obtained from the previous set of data, in which there was

a strong indication that factors other than sampling were contributing

to the observed differences.

10.5 SUMMARY AND CONCLUSIONS

Under the assumption that the repeated application of a specific

quota sampling method will produce a sampling distribution, in this

chapter various methods for estimating the variance of these distri-

butions have been presented and applied; we have also discussed

what is meant by the repetitive application of a quota procedure.

The methods used were:

1. A straightforward estimate of variance based on two or more

applications of the method.

2. An estimate of variance from two or more applications of the

method, based on the stratification features of the designs.

3. An estimation procedure based on designing a single sample as

a number of independent subsamples.

Although the third procedure may appear the most appealing for

practical application, it actually requires great care in the formulation

of the design and, consequently, the second procedure will probably

be found the most useful.

In general, the applications of these methods have produced results

that can be approximated in a rough fashion by the variance of the

binomial model for random sampling when it is multiplied by a suit-

able factor of the order of 1.5. This result is, of course, closely linked

to the particular sets of data used in these analyses and to the manner

in which we have viewed the repetitive nature of a quota sampling

procedure. Further extensions must be made with great care and on

the basis of analyses of the particular survey operations to which

they are to be applied.

The contents of this chapter, by themselves, tell us nothing about

the systematic error associated with a quota sampling procedure.

Nor do they imply that all quota procedures have the same amount

of systematic error. As a matter of fact, some evidence is presented

to show that the quota samples used by different organizations have

differing amounts of systematic error.
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CHAPTER 1 1

Problems of Accessibility

and Cooperation

11.1 INTRODUCTION

A. Problems of Accessibility and Cooperation in the Execution

of a Survey Design

There are many practical difficulties that arise between the time at

which the "paper plans" of a sample survey are laid down and the

time at which the completed questionnaires are ready to be sent into

the analysis programs. Though a general discussion of these problems

will be given in Part III of this book, there are two primary sources

of difficulty which deserve special attention; these will be treated in

this chapter.

In conducting attitude and opinion surveys, we have to cope with

many vagaries of human behavior and with the nature tendency of

some people to be preoccupied with their own affairs. Two kinds of

difficulties arise:

1. Accessibility. With any given form of approach (i.e., personal

interview, telephone or mail) and with any given form of sampling,

there are always some people who are relatively more inaccessible

(i.e., more difficult to contact) than others.

2. Cooperation. With any given form of approach, there are al-

ways some people who will not cooperate by answering questions, at

least not at the time they are approached. Though accessibility is

usually measured in terms of the number of calls or attempts required

to make contact for the first time with an individual or household in

a fixed-address method of sampling, the term can be given a much

broader meaning, and this will be done in the following section.

These two characteristics of potential respondents will influence the

conduct of any sample survey. The manner in which they are dealt

235
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with will affect the cost of the survey, as well as the systematic error

and sampling variability of the survey results. This fact must be

recognized in survey design. The succeeding portion of this chapter

will discuss the ways in which this can be done.

B. Accessibility and Cooperation Are Relative to the Sampling

Method and Method of Approach

The accessibility of an individual and the degree of cooperation

which we may expect from him are conditioned somewhat by the

method of sampling and by the method of approach that are being

used in a particular survey situation. Thus, in a fixed-address, 'per-

sonal-interview type of survey, there is little difficulty encountered in

identifying the relatively inaccessible, hard-to-reach type of person or

household. The interviewer usually calls at a home address and at-

tempts either to interview any responsible person in the household or

to interview a specified individual. The difficulty encountered in ob-

taining or the failure to obtain a required interview shows quite

clearly in appropriately kept survey records. Moreover, some of the

more important reasons why contact is obtained with difficulty, or

not at all, are well known. These are:

1. There are many people, particularly in urban communities, who
spend a substantial portion of the day away from home. This is espe-

cially true for young childless couples where both the husband and

wife are working.

2. Vacation periods draw many people away from their customary

homes.

3. Illness and urgent household duties make it impossible to inter-

view some people, even when they are at home.

4. In the rural regions, weather conditions (leading to impassable

roads) and great distances may make contact relatively impossible.

5. In urban regions, the doormen or locked entries of high-class

apartment houses may bar entrance to an interviewer.

Although it has not been generally recognized, quota sampling pro-

cedures are also subject to the effects of inaccessibility. For exam-

ple, if interviewers are instructed to make their interviews in the

home, all the points set forth in the preceding paragraph apply. The
only difference lies in the fact that quota interviewers do not ordi-

narily keep a record of unsuccessful calls, nor do they call back at a

dwelling place where no person was found at home. One quota survey

in which records were kept will be reported in Chapter 12. In addi-

tion to interviewing people in their homes, quota interviewers may
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try to obtain their respondents on the streets, in stores, in public

buildings, and in similar places. In this type of approach, there is

still a relatively inaccessible group, including those individuals who
spend most of their time in the home.

As a final illustration of the relativity of the inaccessible group, we
may note that if a mail or telephone approach is being used, those in-

dividuals who do not have a permanent mail address or who do not

have a telephone will be completely inaccessible to the survey.

Just as accessibility is relative to various features of the survey de-

sign, so also will the size and composition of the group whose members

refuse to cooperate vary from situation to situation. Some subjects

of investigation will tend to produce more people who refuse than

will other subjects. Even with a fixed subject of investigation, there

are relative degrees of cooperation. Some people refuse a general

approach but succumb to a more skillful, personalized approach.

Others cooperate only if paid, and some individuals almost always

refuse to grant an interview. Some persons only refuse to answer

certain questions. A mail questionnaire may reach a busy executive

who would not be available to an interviewer, and so on.

All these points make it difficult to formulate very precise generali-

zations from the results of specific studies of accessibility. Neverthe-

less, survey appraisal and design must take these factors into account.

C. Accessibility and Cooperation Are Frequently Relative

to Time

Some of the considerations set forth in the preceding discussion

suggest that the accessibility of an individual, or the degree of cooper-

ation that may Jbe expected from him, will vary with respect to time.

Thus, a man hurrying to catch a plane will not be willing to grant an

interview, but the same man may be quite cooperative when he has

arrived at the airport and is waiting for his plane. Urban populations

are more difficult to find at home during the height of the summer va-

cation period than they are during the winter months.

The transitory nature of accessibility and cooperation is well illus-

trated by data derived from the Elmira Study, described in Section

9.2A. This Study was carried out as a panel operation, the first in-

terview being made in June of 1948. As noted in Section 9.2A, this

first interview attempt resulted in 1029 completed interviews and 238

non-interviews. In this instance, the interviewers were instructed to

make at least two intelligent callbacks (i.e., on the basis of appoint-

ment or other information) in order to obtain an interview with the

designated respondent. In some instances as many as eight calls
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were made. Also, uncooperative individuals were approached by three

different interviewers. The respondents lost from the original sample

were not included in the next two regular interviews with the panel

(July and October 1948). Vigorous efforts were made to interview

them in November, however, to determine the effect of their omission

on the forecast of the presidential vote in Elmira. The results of this

special attempt are given in Table 11.1.
*

TABLE 11.1

Results of November Attempt to Interview Persons Missed in the

June Survey

Reasons for Omission from the June Survey

Not Out Does Not

Result of November Re- at of Speak Mis-

Attempt fused Home Town 111 English take Total

Interviewed 68 58 3 32 12 8 181

Mortality:

Refused 16 11 27

On a trip out of

town 1 1 2

Moved out of town 3 4 7

Cannot locate 5 5

111 1 4 1 6

Mistake 3 5 2 10

Total 92 87 3 33 12 11 238

The November success in obtaining interviews with the original

June losses was probably due in large part to the changing accessi-

bility and cooperative characteristics of the mortality individuals,

though there were a number of other contributing factors. In the first

place, though a vigorous attempt had been made in June, still greater

effort was expended in the November survey. Thus interpreters were

used for those persons who did not speak English. In the second

place, the questionnaire was very short, and interest in the election

and failure of the election forecasts was high. Finally, conditions

changed somewhat for those who had been ill, out of town, or per-

sistently not at home. It may be of interest to note that the greater

effort expended in November did not have to extend to the number

of calls required to obtain an interview, at least as far as those ac-

tually interviewed were concerned. The figures in Table 11.2 illus-

trate this very well. Though they must be interpreted with some
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TABLE 11.2

Comparison of Average Number of Calls Made in June (before Loss

Classification) with Average Number of Calls Required to Obtain

November Interview

Average Number Average Number
Number of Calls Made in of Calls Required

of June before to Obtain Novem-

Reason for June Loss Cases Classified as Loss ber Interview

People who refused in

June and were inter-

viewed in November 68 2.8 2.1

People who were not at

home in June and were

interviewed in Novem-
ber 58 4.3 2.9

care because of possible differences in technique between June and

November, the figures would seem to indicate that increasing the num-
ber of calls is not enough, by itself, to do away with mortality.

One further bit of evidence relating to the transitory nature of ac-

cessibility is provided by the panel nature of this study. The follow-

ing results were obtained for two additional attempts at interview

with the original 1029 respondents:

First interview

Second interview

Third interview

Second and third

interviews

1029 respondents

5.6 per cent of the 1029 never contacted

4.7 per cent of the 1029 never contacted

0.5 per cent of the 1029 never contacted

for both interviews

Consequently, we see that there is very little overlap between the

group not contacted on the second interview and the group not con-

tacted on the third interview.

Similar circumstances, in which an individual's accessibility and

degree of cooperation change with respect to time, will be met in al-

most any survey situation and must be provided for in the survey

design.

D. Plan for This Chapter

There are few people who are completely inaccessible if we are

willing to expend enough time and money to contact them. Perhaps

the only exceptions are those individuals who are continually on the

move or who are located in institutions (e.g., prisons) into which in-
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terviewers cannot ordinarily gain entrance. Likewise, there may be

few permanently uncooperative if sufficient care is taken with those

who are reluctant to respond. The extent to which we can go in

order to interview a chosen sample is well illustrated by an account

given by Deming (1, Chap. 12) of a sample survey taken in Greece.

We quote:

Some of the towns and villages selected for the sample were accessible

only with great difficulty, but no substitutions of either village or household

were permitted. Ofttimes a village could be reached only after a day's

journey by jeep, supplemented by transportation by burro or on foot. Boats

furnished transportation to the islands and to coastal towns inaccessible

otherwise because of swamp or mountains. Aeroplanes were used occasion-

ally for dispatching observers and for supervision of the work.

The usual survey conducted in the United States does not go to these

extremes. For example, the Bureau of Agricultural Economics

enumerative survey of January 1947, described by Brooks (2) , missed

a portion of the designated segments because weather conditions

made many roads impassable. It is quite clear that these conditions

would have improved with time, or that if extraordinary effort had

been expended the interviews could have been obtained.

For most attitude and opinion surveys conducted on the basis of

probability model sampling, there is a question of how many times it

is worth while to call back at a designated address to obtain an inter-

view with a desired respondent. The decision concerning the cutoff

point must be based on the following four items:

1. The number of respondents who are not contacted and, in par-

ticular, the proportion they constitute of the total sample.

2. The differences with respect to the subject of investigation be-

tween those who are contacted and those who are not contacted.

3. The accuracy required in the survey results.

4. The cost of obtaining interviews with those who are relatively

difficult to contact.

The first two points jointly determine the effect the non-contacted

individuals will have on the survey results, the third determines the

magnitude of the effect that can be tolerated, and the fourth in-

fluences the cost of the survey. Similar considerations apply to those

who refuse to grant an interview.

The succeeding sections of this chapter will be devoted to a dis-

cussion of these points. Most of the data and discussion will pertain

to fixed-address methods of sampling, using the personal interview

approach, but other forms of sampling will be referred to where it is
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appropriate. Although the problem of non-response to mail question-

naires is closely related to this discussion, no attempt will be made

to discuss it in this book. The interested reader may find an ex-

tensive discussion and bibliography in a paper by Clausen and Ford

(3). A general discussion of non-availability and refusals will be

found in Parten (4, pp. 409-417).

11.2 INACCESSIBILITY

A. The Magnitude and Characteristics of the Inaccessible Group

In fixed-address samples, an interviewer may be instructed to call

back at a designated address until the proper person is found at home.

If careful records are kept of this operation, these records can be

analyzed to determine the proportion of homes at which the desired

person is found on the first call, on the second call, on subsequent

calls, or not at all. Such data, by themselves, do not particularly

help reduce the difficulty in subsequent samples. They only serve to

define the magnitude of the problem for purposes of planning and

supervision. However, if they can be related to certain features of

the field operation of the survey, or to the choice of an estimation

procedure, future surveys may profit considerably.

It is important to distinguish two approaches to a household: (a)

In some surveys the interviewer may ask his questions of any adult

in the designated dwelling unit, especially if he is seeking information

about the entire household or about all members in the household,

(o) In other surveys the interviewer is required to talk with a speci-

fied individual (i.e., an individual chosen at random, the housewife,

the farm operator, etc.), especially if he is asking about personal opin-

ions or about matters not equally well known by all the adults in the

household. The specific individual is usually determined after a

preliminary inquiry about the household in a conversation with some-

one who "comes to the door." Enough experience has now been de-

veloped to give us a very good idea of what to expect in our own par-

ticular situation. Some representative sets of data to illustrate this

experience have been assembled and are presented in Tables 11.3 and

11,4 on pages 242 and 243.

{^^Although the data in Table 11.4 come from many widely diverse

survey organizations whose practices may be expected to differ, they

seem to be remarkably consistent in demonstrating the general mag-

nitude of the accessibility problem. The non-contacted group runs

between 3 and 8 per cent of the total attempts, with the exception of
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TABLE 11.3

Identification of Surveys Providing Data on Accessibility

Survey Individual to Be Urban or Locale of

dumber Interviewed Rural Survey Time Source of Data

1 Randomly selected Urban Elmira, Summer Elmira Study, see Section

adult from d.u.a New York 1948 9.2A

2 Randomly selected Urban and California, Spring NORC
adult from d.u. rural Illinois,

and New
York
states

1948

3 Randomly selected Urban and Nationwide Fall SRC, University of Mich-
adult from d.u. rural 1948 igan (5, p. 373; 6)

4 Any responsible Urban and Nationwide Spring Current Population Survey

adult in d.u. rural 1951 of the Bureau of the

Census (CPS) (7)

5 Any responsible

adult in d.u.

Urban Nationwide FaU
1943

Hilgard and Payne (8)

6 Any responsible Urban Nationwide Winter Market Research Company
adult in d.u. 1947 of America

7 Any responsible Rural Nationwide Winter Market Research Company
adult in d.u. 1947 of America

8 Head of spending Urban and Nationwide Winter Survey of Consumer Fi-

unit rural 1950 nances (9), conducted by
SRC

9 Housewife Urban Milwaukee Spring McCall Corporation, con-

County 1946 ducted by Alfred Politz

Research (10), see Sec-

tion 8.2D

10 Farm operator Rural New York Summer New York State Farm Sur-

State 1951 vey, see Section 9. 3

A

11 Systematically Urban London Spring Durbin and Stuart (11), an

selected individ- 1950 experimental study

ual from Na-
tional Register

(16 years of age

or over)

a Dwelling unit.

number 2. It would appear that this figure is considerably larger than

the others because only three calls were made in this survey and more

than three were made in the others. It should be noted that the non-

contacted figure does not represent all survey losses but only that

portion of potential respondents who were never reached. The total

mortality of a survey will be discussed in a later portion of this chap-

ter. The right-hand portion of this table documents the effort (in

terms of calls) necessary to contact those individuals who were ac-

tually interviewed. These values illustrate very well the rather ob-

vious facts that urban populations are somewhat more difficult to

contact than rural populations and that it is considerably more dif-

ficult to contact a randomly selected individual in a dwelling unit

than it is to contact any responsible person in the dwelling unit,;
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TABLE 11.4

Non-contacted Respondents and Number of Calls Required for

Completed Interviews

Per Cent of Those Inter-

viewed Contacted on

Per Cent

Not Total Third or

Survey Total Con- Inter- First Second Later

Number Attempts a tacted views Call Call Call

1 1,256 7.2 1,029 38.0 32.9 29.1

2 4,207 13.7 3,065 43.8 35.4 20.8 b

3 736 610 36.9 30.8 32.3

4 25,000 6.0

5 3,265 63.5 22.2 14.3

6 3,006 7.0 2,796 c 72.0 19.4 8.6

7 2,076 3.0 2,014

«

83.5 10.3 6.2

8 3,512 4.5

9 2,074 6.7 1,734 77.6 16.2 6.2

10 1,709 1,530 72.2 20.8 7.0

11 1,376 6.4 1,183 42.3 40.8 16.8

° The total-attempt figures represent, insofar as it is possible to ascertain, all

instances where an interview should have been obtained. They do not include

attempts at vacant dwelling units, attempts where there was no person satis-

fying the survey definition of a respondent, and other similar types of attempts.

They do include attempts classified as refusal, ill, out of town and the like.

6 This survey, in general, required its interviewers to make only three calls

at each assigned address.

c These values represent all households reached in the survey, and the call

percentages are based on them rather than on the number of completed inter-

views.

Over and above determining the magnitude of the hard-to-reach

group and the effort necessary to make contact in any specific study,

we can compare the characteristics of households in which it is diffi-

cult to find a responsible person at home with the characteristics of

those households for which this is easy; or we can compare hard-to-

reach individuals with readily accessible individuals. The results of

such comparisons tend to confirm and quantify facts that can usually

be stated on a priori basis. Thus it is quite clear that we are more

likely to find a responsible person on the first call at a home where

there are preschool children than at a home where there are no chil-

dren and both husband and wife work; that young men and women
are less likely to be at home during daytime interviewing hours than
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are older men and women; and that women, as a class, are easier to

find at home than men.

One set of data illustrating these facts is given in a study by Hil-

gard and Payne (8). Their data are reproduced in Table 11.5. If

TABLE 11.5

Characteristics of Urban Households Interviewed on First, Second,

and Later Calls

Households Households Households

Interviewed Interviewed Interviewed All

on First on Second on Third or Households

Household Characteristic Call Call Later Call Interviewed

Number of urban interviews 2072 726 467 3265

Per cent 100.0 100.0 100.0 100.0

Respondent reporting on household purchases

1. Responsible person, not employed out-

side home 78.2 57.8 46.4 69.1

2. Responsible person, employed outside

home 21.8 42.2 53.6 30.9

Household composition

1. Having children under two years of age 17.2 9.5 6.2 13.9

2. Having older children only 37.6 34.8 32.3 36.3

3. Having no children 45.2 55.7 61.5 49.8

Size of household

1. One person 6.3 13.1 15.2 9.1

2. Two persons 24.6 29.5 34.6 27.1

3. Three persons 25.6 23.2 21.0 24.4

4. Four persons 19.9 16.5 16.5 18.7

5. Five or more persons 23.6 17.7 12.7 20.7

Average size 3 . 56 3.11 2 . 84 3 . 35

this particular survey had ended with the first interview, there would

have been too few families with housewives otherwise employed, too

few families without young children, and too few small households.

These distinctions are, of course, intensified if we are attempting to

obtain an interview with a specified individual rather than with any

responsible person. Additional data on these points have been made
available by Kiser (12), by Williams (13), and by Gaudet and

Wilson (14). Extensive analyses in this respect of the Elmira Study

have been made by the Study of Sampling. In addition, there is a

wealth of information on this subject (most of it unanalyzed) in the

files of survey organizations.

The contents of Table 11.4 also have some obvious implications for

quota sampling procedures. Just as individuals have relative degrees

of accessibility for the fixed-address interviewer, so also do individ-

uals have varying degrees of accessibility for the quota interviewer.

However, the problem of accessibility in relation to quota sampling is
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not ordinarily as apparent as in fixed-address sampling because of the

following reasons:

1. Quota interviewers will not ordinarily attempt to obtain inter-

views with those who will obviously be difficult to contact.

2. If an attempt at contact is unsuccessful, it will be ignored and,

in effect, a substitution is immediately made.

3. No accounting is ordinarily expected from quota interviewers to

show how many unsuccessful attempts at contact they actually do

make.

At the request of the Study of Sampling, the National Opinion Re-

search Center attempted to supply some data on these and related

points. A complete account of this study will be found in Chapter 12.

Since these interviewers were instructed to attempt to make all their

calls in the home, it would seem to be of interest at this point to in-

quire concerning the proportion of home attempts they reported as

ending in finding no one at home. If this proportion were substan-

tially lower than for fixed-address samples, it would indicate that

quota interviewers tend to select the more accessible homes (and,

therefore, individuals), even on their first attempts. In this particu-

lar study, a national quota sample, 88 interviewers reported a total

of 2319 attempts at interview, of which 1223 (or 53 per cent) ulti-

mately ended in completed interviews. Twenty-two per cent of 1992

home attempts were classified as "no one at home."

The figures given in Table 11.4 for the first calls of a fixed-address

sample show that no responsible person is found at home for between

30 and 40 per cent of the addresses. If we relax the condition "no

responsible person at home" to "no one at home," the appropriate

figure would be somewhat lower than this. Although there are no

data to show how much lower this value would become, the 22 per

cent quoted above for a quota sample seems to be somewhat lower

than we might expect in a fixed-address sample. Consequently, for

this particular survey, there would seem to be evidence that in their

original selection of households the quota interviewers tended in some

degree to choose the more accessible ones. This, of course, tells us

nothing about the substitutions made for these "no one at homes,"

since a quota interviewer does not call back at such a home.

In rebuttal to statements that quota interviewers obtain only the

more readily accessible individuals in the population, it is sometimes

claimed that the selected individuals must conform to assigned quo-

tas, and that these quotas insure that the proper proportion of hard-

to-reach individuals is obtained. For example, first calls in a fixed-
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address sampling procedure are heavily weighted toward women, but

the quota interviewer must secure the proper proportion of men and

women. Similar observations may be made about other factual char-

acteristics of the respondents such as age and socio-economic status

(or controls such as rent and small geographic area which are replac-

ing socio-economic status). In reply, it has been argued that within

any quota control category only the more readily accessible individ-

uals will be obtained. Ultimately, this chain of argument leads to

the following proposition. An individual is relatively hard to reach

not because of any special attribute which he does or does not possess

but simply because of the net effect of many characteristics and ac-

tivities related to his age, sex, economic status, and the like. Although

it is true that quota controls such as age, sex, and economic status will

remove some of the effects of inaccessibility, it is clear that in some

situations they can remove only a small portion of its effects. Within

any group of persons of the same age, sex, and economic status, there

are different degrees of availability. For example, individuals vary

with respect to their "going out" patterns (e.g., to shop, to visit friends,

to the movies, etc.). It is difficult to predict just how these differences

affect a particular subject of investigation. Consequently, no specific

statement of the effects of accessibility on quota sampling can yet be

formulated for general application.

B. Accessibility in Relation to Attitudes, Opinions and Other

Subjects of Investigation

The primary conclusion to be drawn from the discussion and data

of the preceding section is the obvious one—that in a fixed-address

system of sampling there will always be, at the time of the survey,

certain households and individuals who are more difficult to contact

than others, and that there are certain factual characteristics for

which these households and individuals differ rather markedly from

those easy to contact. Moreover, it is not difficult to predict on an

a priori basis those factual or demographic characteristics for which

differences will be obtained.

Because people who have different degrees of accessibility to the

fixed-address interviewer (as measured by the number of calls re-

quired to obtain contact) have different factual characteristics, it can

be expected that differences will also frequently arise with respect

to the subject matter of the investigation. However, it is not easy

to predict which subjects of investigation will show differences, and

to make quantitative evaluations of the differences in advance is al-

most impossible.
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There are a large number of examples that show that such differ-

ences do exist, but they would only serve to illustrate the already

mentioned point for specific variables. Each time a new survey is

taken, a new situation arises. Consequently, we shall content our-

selves by presenting a summary of results obtained in one particular

survey. This survey was conducted by NORC in the spring of 1948

in the three states, New York, Illinois, and California. A probability

model sample was used and 1339 interviews were completed on the

first call, 1083 on the second, and 636 on the third. Approximately

28 per cent of the originally assigned respondents were not inter-

viewed. This is somewhat greater mortality than is experienced in

many similar surveys, and it weakens to a degree the quantitative

conclusions that may be drawn from the analysis. The survey results

were analyzed according to the call number on which the interview

was obtained. The responses given to a large number of questions

by those interviewed on the first call, on the second call, and on the

third call were compared by means of the chi-square distribution. The
end results of this analysis are given in Table 11.6, and two illus-

trative examples are presented in Table 11.7 on page 248.

TABLE 11.6

Distribution of x
2 Values Obtained from Testing the Significance of

Responses Given by Persons Interviewed on First, Second, and
Third Calls

Frequencies of Occurrence for

obability of Obtain- Character- Informa- Attitude

g a x
2 Larger Than istics of tion Factual and Opinion

That Observed Respondents a Questions b Questions c Questions d

0.50-1.00 2 4

0.20-0.50 1 3

0.10-0.20 1 1

0.05-0.10 1 1 1

0.01-0.05 4 3

0.001-0.01 2 1

Less than 0.001 4

Total 12

° Age, sex, education, economic status, city size, and occupation of chief

family worker.
6 Knowledge of current affairs.

c Past voting behavior, etc.

d Vote intention, attitude on domestic and foreign relations, etc.
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TABLE 11.7

x
2 comparison of individuals interviewed on flrst, second and

Third Calls

(Figures in parentheses are the number of cases)

Call on Which Interview Was
Obtained

Characteristics of Respondent First Second Third

Education (1320) (1077) (629)

At least some college 18.8 21.4 20.7

Completed or some high school 44.3 47.3 52.0

Grammar school graduate or less 36.9 31.3 27.3

X
2
4d.f. - 20.6, Pr (x

2 > 20.6) < 0.001

U.S. contribution to the U.N. (1339) (1081) (634)

All it should be 53.1 52.2 52.4

Should have done more 30.5 31.5 34.4

Do not know 16.4 16.3 13.2

X
2
4d.f. = 5.3, Pr (x

2 > 5.3) = 0.20

It should be noted that a small probability of obtaining a chi-

square value larger than the observed one means that it is unlikely

that the three groups being compared can have the same composition

with respect to the variable under consideration. The two examples

given in Table 11.7 provide some indication of the magnitude of dif-

ferences producing various probabilities, education giving an ex-

tremely small probability and the opinion comparison giving a more

moderate value.

These tables illustrate the points that have already been made.

Extremely small probabilities are associated with chi-square values

computed for the listed factual characteristics of respondents. In-

formation questions also tend to show this behavior, which is to be

expected since responses to this type of question are usually highly

correlated with such variables as age, sex, and education. The factual

questions and the attitude and opinion questions show more of a

spread on the probability scale, however. This more or less amounts

to saying that sometimes there is a substantial difference between the

callback groups on these types of questions and sometimes there is

not much of a difference.

Data such as the preceding, although interesting, are not actually

of much value to the user of sample surveys unless they can aid in

evaluating the effects of the non-contacted on a specific set of survey
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results, or can aid in the design of future sample surveys. Many-

approaches have been suggested for accomplishing these ends, and a

discussion of them will be given in the next subsection. Before pro-

ceeding into the details of this discussion, we shall present one set of

data that does illustrate the effects of the non-contacted. As can be

noted from Table 11.1, the first wave of the Elmira Study failed to

contact 87 individuals, of whom 58 were found and interviewed after

the 1948 presidential election. A comparison of the June interviewed

and June non-contacted will be found in Table 11.8. It should be

noted that, for the two questions on voting, not all the 1029 June re-

spondents were available for questioning in the post-election survey.

The difference column in this table shows the effect of the non-

contacted on some of the survey results. It should be noted that this

represents only the effect of the non-contacted and not the effect of

the entire sample mortality. The net effect of all mortality will be

discussed in Section 11.4. The differences range from to 1.8 per-

centage points, the average absolute difference over all questions and

characteristics being 0.7 of a percentage point (only the maximum
difference having been taken from each question). Whether or not

such differences are important depends on the uses to which the survey

data are to be put, and there is little to be said in a specific way
about this problem; general comments relating to this problem will

be found in Parts I and III.

C. Methods of Dealing with Inaccessibility in Sample Surveys

The material presented in the preceding two sections has indicated

that hard-to-reach households and individuals exist for any particular

study, and that they differ in reasonably obvious ways from those

who are relatively easy to contact. Moreover, the differences may
be of such a magnitude that this group must be taken into account in

planning the survey, in the preparation of estimates from the sample,

and in the determination of the accuracy of such estimates. The
present section will be devoted to a discussion of the ways and means

of accomplishing this. Admittedly the problem is intimately con-

nected with the time, cost, and accuracy requirements of a survey.

Yet there is, at the present time, very little readily available data to

show, for example, the effects of making callbacks on the total survey

cost. Lacking adequate cost information, we shall simply assume

that whatever jjuts down on the required number of callbacks or on

the cost^Hnaking the callbacks will be worth while.

le^neducing the Number of Non-contacted Respondents. One of

the first points at which we may begin to take account of the hard-
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TABLE 11.8

Comparison of June "Not Homes" with June Respondents

(Figures given with a decimal point are percentages of the figures in parentheses)

June Interviewed
Interviewed Not-at- Plus Not- Differ-

Characteristic of Respondents in June Homes at-Homes ence l

Total number of cases 1029 87 1116

"Did you vote on November 2?" (944) (58) (1002)
Yes 72.4 75.9 72.7 -0.3
No 27.6 24.1 27.3 +0.3

(Voters) "Whom did you vote for?" (683) (44) (727)
Dewey 61.2 38.6 59.4 + 1.8
Truman 32.6 47.7 33.8 -1.2
Wallace 0.4 0.0 0.4 0.0
Other 0.3 0.0 0.3 0.0
Not stated 5.4 13.6 6.1 -0.7

Sex (1029) (58) (1087)
Male 43.9 55.2 44.8 -0.9
Female 56.1 44.8 55.2 +0.9

Age (1029) (56) (1085)
Less than 35 36.1 30.4 35.7 +0.4
35-64 52.2 64.3 53.1 -0.9
65 and over 11.7 5.4 11.2 +0.5

Economic level (993) (54) (1047)
A 0.3 1.8 0.4 -0.1
B 9.4 11.1 9.5 -0.1
C 71.9 75.9 72.2 -0.3
D 18.4 11.1 17.8 +0.6

Education (1029) (56) (1085)
Less than grammar school grad-

uate 10.3 16.1 10.8 -0.5
Grammar school graduate and
some high school 43.4 30.4 42.4 + 1.0

High school graduate and college 46.3 53.6 46.9 -0.6
Marital status (1029) (57) (1086)

Single 11.9 14.0 12.1 -0.2
Married 76.8 80.7 77.1 -0.3
Other 11.3 5.3 10.8 +0.5

Religion (1024) (56) (1080)
Catholic 29.0 39.3 29.8 -0.8
Protestant 67.0 53.6 66.0 +1.0
Jewish 1.5 3.6 1.7 -0.2
Other answer 2.5 3.6 2.6 -0.1

Telephone ownership (1020) (56) (1076)
Yes 71.2 80.4 71.9 -0.7
No 28.8 19.6 28.1 +0.7

Automobile ownership (1026) (56) (1082)
Yes 61.9 60.7 61.8 +0.1
No 38.1 39.3 38.2 -0.1

Race (1019) (58) (1077)
White 98.1 98.3 98.1 0.0
Negro 1.7 1.7 1.7 0.0
Other 0.2 0.0 0.2 0.0

° Except for "candidate voted for," these values were obtained by weighting the
first two columns in the proportion 1029 : 87. This assumes that the 58 are a random
sample of the 87. In the case of "candidate voted for," the proportion voting in

each group was also used in adjustment.
b (Interviewed in June) less (interviewed plus not-at-homes).
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to-reach group is in the definition and selection of sampling units. If

a number of small, widely spaced units are to be covered by the

same interviewer, then the cost of callbacks may become acute. Trav-

eling back and forth between the groups to pick up the unsuccessful

attempts will be both costly and time consuming. Sometimes money
and time can be saved by having the units appropriately located with

respect to one another. For example, suppose an interviewer has two

units so located that he must pass by one in order to reach the other.

An efficient form of operation might then be for him to canvass first

the unit nearest his place of residence; drive on to the second unit

and canvass it, at the same time attempting to make callbacks; and,

finally, make callbacks in the first unit on the return trip home. The

extent to which such devices are feasible naturally depends not only

on the location of the units but also on the number of interviews to

be obtained in each. Units of a certain size may prove to be more

efficient than units of any other size. Further research is needed to

clarify the situation.

/Appropriate timing of first calls and the intelligent use of informa-

tion on a household's or individual's "at home" pattern may also pay

dividends by increasing the proportion of successful first calls, and

also by decreasing the number of subsequent calls needed to obtain

an interview. "For example, it is quite obvious that most working

men are not going to be home during either the midmorning or the

midafternoon periods. The only exceptions would be men who work

night shifts and men, such as farmers, who work near their homes.

Therefore first calls should be made at a time when the largest pro-

portion of individuals will be at home and will not be occupied with

duties that preclude their granting an interview. Thus the most pro-

ductive time of call for any population that includes a relatively high

proportion of working men and women will be in the early evening

hours or at appropriately chosen portions of the week end. Data
on the problem of "best" interviewing time can easily be obtained

by keeping appropriate survey records. One such set was assembled

during the course of the New York State Survey of Farmers (see Sec-

tion 9.3A) and is given in Table 11.9.

It may be noted from this table that first calls made after 6 p.m.

were somewhat more productive than first calls made before 6 p.m.

(the difference being significant at the 0.01 level). However, the in-

crease in proportion of successful first calls may not be great enough

in this instance to be of any practical utility. These data refer, of

course, to a very specialized population, namely farm operators in

New York State. Very similar data, derived from a survey conducted
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TABLE 11.9

Percentage of Successful First Calls for Various Times

Number Percentage

Time of of Successful

First Call First Calls First Calls

Before noon 528 72.0

Noon-4 p.m. 609 68.3

4-6 p.m. 167 71.8

6-8 p.m. 134 84.3

After 8 p.m. 36 86.1

Not reported 56 80.4

in London, may be found in a paper by Durbin and Stuart (11).

They, of course, reported a much lower proportion of successful first

calls, and there was more of a difference between various time periods.

In addition to determining such "best" times for making first calls,

there are also many practical problems that must be faced. For ex-

ample, an interviewing staff of housewives reacts very unfavorably

to evening interviewing. They have their own households to care for

and want to be home when their husbands and children are at home.

Closely related to this problem of the "best" periods for making a

first call is that of minimizing the number of calls required subse-

quent to an unsuccessful first one. Various devices must be used to

discover the most productive time for making a callback. If no one

is at home, a neighbor may be able to help in the timing of a second

call. Appointments made by telephone may be useful in certain in-

stances. The principal point is that once an address has been visited,

every effort should be made to secure supplementary information to

aid in the making of future calls.

2. Incorporating the Bias of Those Not Contacted into the Sam-
pling Errors of the Survey Estimates. After a particular survey has

been completed and the proportion or number of non-contacted indi-

viduals has been determined, it is always possible to estimate the

maximum bias that the non-contacted may introduce into the survey

results. If so desired, this maximum bias may then be included in

the measure of sampling error assigned to an estimate. A simple

example will serve to illustrate the line of reasoning and the procedure.

From Table 11.8, we observe that in the Elmira Study (first wave)

1029 respondents were interviewed and 87 were not contacted. We
shall here ignore the effects of other sample losses. Suppose that we
were trying to estimate the proportion of individuals who had com-
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pleted grammar school or had received some high school education.

The proportion of such individuals among those interviewed is ob-

served to be 0.434, and this is used as the estimate. The maximum
bias in this estimate that could be introduced by the non-contacted

would occur in one direction if none of them fell into this category,

and in the other direction if all of them fell into this category. There-

fore, we know that no matter what the characteristics of the non-

contacted group may be, the estimate from the combination of re-

spondents and non-contacted must lie between

(0.922) (0.434) + (0.078) (0) = 0.400

and

(0.922) (0.434) 4- (0.078) (1) = 0.478

where 0.922 and 0.078 are the relative sizes of the groups of respond-

ents and those non-contacted, respectively. In this instance, the

maximum bias in either direction is (0.478 — 0.434) = 0.044, or 4.4

percentage points. Actually, this value of 0.044 depends on the par-

ticular sample estimate obtained and would be somewhat different

for different values of the estimate. This effect will in general be

rather small and is ignored in this discussion.

If so desired, the results of the preceding analysis can be incor-

porated into an over-all measure of the error of the survey estimate.

Assume that repeated random samples of size 1116 (1029 + 87) are

being drawn from a population in which 92.2 per cent of potential

respondents will be contacted and 7.8 per cent will not be contacted.

Then the mean square error of a survey estimate made only from

the contacted respondents will be of the form

p'q'

Mean square error = \- (bias)
1029

where j/ is the true proportion in the group that can be contacted

and the bias is the difference between p' and the corresponding pro-

portion in the entire population. We have an estimate of p' from the

sample and an extreme estimate of the bias. Therefore, we state that

the largest possible estimate of the mean square error subject to the

restriction noted at the end of the preceding paragraph, is

(0.434) (0.566)
4- (0.044)

2

1029

= 0.000239 + 0.001936

= 0.002175
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In this example the bias term dominates the estimate of the mean

square error, being eight times as large as the sampling variability.

As will be seen from Table 11.8, the observed bias for the present

data was only 0.01, giving a contribution to the estimated mean square

error of 0.0001.

It may be noted that other forms of estimate can be used, forms

that will reduce the maximum estimate of the mean square error.

For example, let us arbitrarily impute a value of 0.50 to the non-

contacted group. Then the estimate is of the form

(0.922) (f) + (0.078) (0.50)

where p' is the ordinary estimate from the contacted group. The mean
square error of this estimate is

V'q'
(0.922)

2 ^- + (bias)
2

.

1029

The maximum value of the bias, which now does not depend on p', is

equal to 0.039. Therefore, the largest possible estimate of the mean
square error is

„ (0.434) (0.566)
(0.922)

2 + (0.039)
2

1029

= 0.000203 + 0.001521

= 0.001724

as compared with the preceding value of 0.002175. The arbitrary

value of 0.50 works in this analysis since its use reduces the maximum
amount that the true value for the non-contacted group may differ

from the value going into the estimate from 1.0 to 0.50.

The foregoing type of analysis, with the additional complication

that the number of non-contacted is allowed to vary randomly from

sample to sample, has been used by Birnbaum and Sirken (15, 16)

in a procedure for determining the number of callbacks that should

be made in a particular sample survey. Their summary of the work

is as follows:

A technique is presented for the treatment of errors introduced into sam-

pling surveys due to the non-availability of respondents. The expected cost

and variance of the sample survey are expressed as functions of sample size

and of the number of callbacks made on the non-availables. A method is

then presented which optimizes precision for a given cost by playing sam-

pling error against the bias resulting from non-availables.
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This is a well-written and straightforward approach to the problem

of callbacks, but several difficulties will be met in application. These

are as follows.

The procedure uses an even more extreme approach to maximum
bias than that set forth in the preceding paragraphs, since the com-

putations are carried out before the sample is drawn and no knowl-

edge is assumed concerning the true or estimated proportion in the

group of contacted respondents. In other words, instead of a maxi-

mum bias figure of 0.044, their approach calls for a maximum bias

figure of 0.078, the proportion of non-contacted respondents. This is

about ten times the average bias observed in Table 11.8, and it is

felt that discrepancies of this magnitude will frequently be found in

practice. This means that the mean square error will be completely

dominated by the bias term if the samples are of any appreciable

size, even more than in our numerical example. It would appear that

appreciable gains could be made by some such device as that used

in the preceding discussion, where an arbitrary value of 0.50 was im-

puted to the non-contacted group.

The second difficulty arises from the fact that the application of

the theory requires information relating to the costs of making call-

backs. Very few published data on this aspect of sample surveys were

found by the Study of Sampling. Sample surveys should be designed

in the future so that they will provide this type of information, and

the resulting data should be made available to all users of survey

techniques.

/ J3".' Use of Data Obtained from Contacted Respondents to Predict

the Characteristics of the Non-contacted or to Adjust for the Effects

of the Non-contacted. ? In the literature, several procedures have been

set forth whose primary aim is to predict from that portion of the

sample actually reached and interviewed the characteristics of the

non-contacted individuals. Although these procedures have been sug-

gested primarily in the treatment of non-response to mail question-

naires, they are equally applicable to fixed-address, personal-interview

surveys. Clausen and Ford (3) have used simple extrapolation proce-

dures based on the successive returns to a mail questionnaire, and

Hendricks (17) has given a more complex, computational procedure

for accomplishing the same objectives.

These approaches assume that there exists some sort of functional

relation between the call number at which an interview is obtained

(or the time period in which a mail questionnaire is returned) and

the variable to be measured in the survey. The functional relation-

ship is estimated by graphical or computational procedures and is then
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used for prediction. A simple example will show the graphical ap-

proach. The data, derived from the Elmira Study, are given in

Table 11.10. These data are next plotted as in Figure 11.1.

TABLE 11.10

Proportion of Individuals Having a Favorable Attitude toward Labor
Unions, by Call Number

Call on Which Number
Proportion

with Cumulated Cumulated

Interview of Favorable Per Cent Proportion

Obtained Cases Attitude Interviewed Favorable

First 391 0.545 35.0 0.545

Second 338 0.548 65.3 0.546

Third 300 0.592 92.2 0.559

Not contacted 87

The line or curve fitted to the points is extrapolated to 100 per cent

interviewed, and the corresponding proportion favorable is the value

used for the entire sample. In this instance, the value is 0.558. There

are a number of more or less obvious difficulties connected with an

analysis such as this, the principal ones being:

1. Even if the data indicate a definite trend, there will be some error

associated with the extrapolation. There is no satisfactory way of

determining the magnitude of the error and its subsequent effects on

the sample estimate. Moreover, in many instances there will not be

any well-defined trend, and it will not be at all clear what procedure

should then be used. The data of Table 11.10 are probably too well

30 40 50 60 70 80 90 100

Cumulated per cent interviewed

Fig. 11.1. Graphical extrapolation to adjust for non-contacted individuals.
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balanced in this respect to be generally indicative of most situations.

2. Successive calls must be made in accordance with a known model

so as to bring out the functional relation, if it exists. A simple illus-

tration of this would be furnished by a situation in which first calls

were made at randomly distributed times, second calls on the non-

responses were also made at randomly distributed times, etc. Any
trend relationship between first and second calls might be destroyed

by using appointments and other information in timing the second

calls.

3. Although this procedure might work reasonably well for making

estimates from the entire sample, complications would undoubtedly

arise if the main purpose in drawing the sample were to compare

certain population subgroups.

In view of these comments, great care would have to be exercised in

carrying out this extrapolation, and its use is not recommended ex-

cept under exceptional circumstances.^

Somewhat different approaches to inaccessibility have been sug-

gested with respect to quota sampling. One such suggestion was made

by Dr. H. 0. Hartley, relative to the sampling of households rather

than individuals, and will be found in the discussion of a paper by

Yates (18). The appropriate quotation is as follows:

The method is simply to eliminate the bias by introducing another set of

strata. All households may be classified into groups according to the length

of daytime period (time of interviewing) during which an adult may be

found at home. There are households where there is always somebody in,

which we may call the 100 per cent homes; and there will be, on the other

hand, households where only during 10 per cent of the daytime somebody
is in, the 10 per cent at homes; there will be 90 per cent at homes; 80 per

cent at homes, and so on. Now, a rather larger random or quasi-random

sample of households is selected as before, but now only one call is made
at each house of the sample, all not in at the call drop out of the sample.

There are definite rules of chance for this game of hide and seek, just as ac-

curate as Dr. Yates' law of randomness ! ! Of the 100 per cent at homes,

none of the random sample is being lost, of the (say) 40 per cent at homes
we lose, in the average, 60 per cent of the original frequency in the random
sample but—and this is the point—the remaining 40 per cent can now be

regarded as a quasi-random sample within the stratum of the 40 per cent

at homes. All the households in the 40 per cent at home group had ap-

proximately an equal chance of being in this sample.

Now, in order to utilize this theoretical device, important additional in-

formation is required—we must be able to classify all actually interviewed

households as to whether they are 100 per cent at homes, 90 per cent at

homes and so on. In practice, therefore, the interviewers would have to add
to their questionnaire an appropriate question as to how often it occurs that
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there is nobody at home. This is certainly an awkward question to answer,

but a question to which the answer should be of similar reliability to the

answers which the sampling inquiry attempts to analyze. If this is done,

all interviewed households can be classified in their appropriate at home
stratum.

Once the data have been obtained in the form Dr. Hartley suggests,

computations can be applied to give the sample estimates.

The same effect might also be obtained by appropriate control of

the time periods in which the interviewing is to take place (assuming

that all interviews are to be made in the home) . Of course, the sim-

plest solution to this problem would be to conduct all interviewing in

the evening when most people are at home and to supplement the

sample with some individuals who are at home during the daytime

but away during the evening. This program may not always be pos-

sible, however, because of interviewers' preferences for working hours.

A possible compromise might be as follows. Suppose it were deter-

mined that 15 per cent of the women are away from home during the

day. Then the interviewers might be given two samples, one to get

85 per cent of the females with home interviews during the day, the

other to obtain the remaining 15 per cent of the females among women
who are not home during the day but are seen in the evening while

the interviewers are also interviewing male respondents.

Finally, in quota sampling, we may try to accomplish these same

aims by conducting some of the interviews in the home and by con-

ducting the remainder on the street, in stores and offices, etc. In

other words, individuals who are hard to reach for home interviews

will be easy to reach relative to places away from home. The Study

of Sampling has made a number of studies aimed at comparing the

characteristics of those people who were interviewed in the home with

the characteristics of those who were interviewed in other places. One
such study was carried out on data made available to the Study by

NORC, these data relating to a survey conducted for the American

Library Association (19). The 2114 completed interviews were ob-

tained in 17 cities, 73 per cent of them in the home and the remaining

27 per cent elsewhere. As might well have been predicted in advance

of the analysis, those interviewed outside the home tended to be male

and the main earners of their family. Moreover, they were somewhat

more highly educated, were more predominantly white-collar workers,

and came from a slightly higher economic status than those inter-

viewed in the home. These characteristics are in agreement with the

results cited for comparisons between individuals interviewed on first
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calls with those interviewed on later calls, suggesting that quotas

might be determined for the two categories, home interviews and in-

terviews elsewhere. At the present time, however, there is no obvious

way available for the actual determination of these quotas.

In effect, these considerations of time and place of interview in

connection with a quota sample design may lead to the establish-

ment of an additional control on the sample. This additional control

may reduce but not remove objections that have been raised against

a quota method of sampling. It will still be necessary to have prior

information for the determination of quotas, and the ultimate selection

of respondents will still be dependent on the judgment of the inter-

viewers, even though their choice may be restricted by one further

control.

Procedures very similar to the foregoing have been described by

Politz and Simmons (20) and by the American Institute of Public

Opinion * in connection with fixed-address methods of sampling. In

the Politz-Simmons approach, we start from a fixed-address sample

of individuals, and each person contacted on the first call is asked

concerning his presence or absence from home on each of the preceding

five nights (at the same time as that at which contact is made). The

information collected by this process is used to adjust the sample re-

sults. The difficulties arising from the application of such a procedure

are primarily of an administrative nature. It is necessary to ask

additional questions concerning presence or absence from the home,

and this places an extra burden on the interviewers and respondents.

Moreover, work is added in the analysis because the sample results

must be weighted.

Still another approach, not unrelated to those already described,

was tried on an experimental basis by Durbin and Stuart (21). They
selected random and clustered samples in each of two boroughs of

London, two large English towns and two small English towns. Every

effort was made to interview the informants originally selected from

the Electoral Registers, and careful records were kept of the results

of each attempt to obtain an interview. The results of 1260 attempts

were distributed as given in Table 11.11. Substitutes were taken

when the individual whose name was drawn from the Electoral Regis-

ter no longer lived at the stated address and an adult of the same sex

did live at the address.

The experimental phase of the study, as far as callbacks were con-

cerned, consisted of the following two steps.

* Report to Editors, June 1949.
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TABLE 11.11

Results of Attempted Interviews

Result Per Cent

Interview obtained 70 .

6

Refused or partially refused 7 .

1

Informant removed (substitute taken) 4 .

7

Informant removed (no substitute taken) 5 .

6

Informant absent from home for long period 5.7

Other causes of failure (death, illness, no such

address, unsuitable for interview) 6 .

3

Total 100.0

1. On the first call, information was obtained that would permit the

application of the Politz-Simmons scheme.

2. Following the completion of the field work for the random sam-

ples, a single interviewer in each area selected and interviewed a

quota sample which matched, on sex, age, and social-income grade,

the characteristics of individuals not interviewed on the first call of

the random samples. These quota sample interviewers had not

worked on the random samples.

A number of comparisons were made on the basis of these data, the

usual procedure being to take all interviews obtained in the random

samples as a standard and to see whether various other samples could

be regarded as random subsamples from this standard. The Politz-

Simmons scheme did not work at all well, but the authors did not

feel they had given it a fair test since all first calls were made dur-

ing the day rather than being scattered throughout the day and eve-

ning. The principal conclusions regarding the other phases were:

The results of the composite sample thus obtained (first calls plus quota

replacements) did not justify the additional cost incurred; and even when
the quota sample replacement was made after the second or third call, the

results were still inferior to those of the random sample based on three calls.

. . . The three-call random sample alone gave results which were satisfac-

torily close to those of the all-calls sample.

These conclusions must be qualified by the fact that the tests of the

three-call and quota substitutes methods were not comparably exact-

ing and did not reflect the (unknown) characteristics of 20 per cent

of the sample still missing after all the calls were made.

4. Subsampling the Non-contacted Respondents. As a final method

of dealing with the hard-to-reach individuals, we may refer to the
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work of Hansen and Hurwitz (22). Their approach is somewhat

similar to that of Birnbaum and Sirken, but instead of incorporating

the possible bias of non-response into the sampling error, it seeks to

accomplish the same end by subsampling the non-contacted individ-

uals (after a stated number of callbacks). It consists of allocating

interviews between first calls and subsequent calls in order to obtain

a sample estimate with a stated standard error at minimum cost.

This method depends not only on knowing the relative costs of first

and subsequent calls, but also on knowing the population variance

of the quantity being estimated and the population variance for the

elements that will not be reached on the first call. This assumes that

we choose a sample, call on all elements of the sample, and then

subsample those elements not reached on the first call. This sub-

sample must be enumerated in its entirety, no matter how many call-

backs are necessary. Another possibility would seem to be to extend

this procedure to more than two calls. Thus, we should study the

sample estimate obtained on first calls (together with the proportion

of total sample covered), the estimate obtained on the second call

(together with the proportion of the total sample covered in this call)

,

etc., and determine the subsampling rates that should be used in each

successive call for satisfying some particular criterion. We might,

for example, sample 50 per cent of those not covered on the first call,

25 per cent of those for whom a second call was attempted without

success, and so on. Procedures incorporating some of these ideas have

been discussed by Deming (23), Simmons (24), and El-Badry (25).

From a practical point of view, all these involve knowing relative

costs of each successive call. It is to be hoped that data on this aspect

of the problem will become available in the near future.

This method suffers from the same administrative difficulties asso-

ciated with the Politz-Simmons method, these difficulties having been

described in the preceding section.

11.3 REFUSALS

A. Magnitude and Characteristics of the Refusal Group

; As noted in the introduction to this chapter, any survey will find

individuals who refuse either to be interviewed or to answer certain

types of questions. Whether or not an individual refuses to grant an

interview depends on a large number of variables such as the follow-

ing: (a) the form of approach (personal interview, mail, or tele-

phone), (b) the type of information being requested and whether or
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not the respondent is informed of this content in advance of the

questioning, (eTthe group affiliations of the -respondent (e.g., rural or

urban and native or foreign-born), (dj the respondent's attitude to-

ward the organization sponsoring the investigation, (e)""the efforts

made to overcome resistance to furnishing information, and (/) the

circumstances under which the interview is attempted. Before dis-

cussing these various factors, it will be well to present some repre-

sentative data on the magnitude and characteristics of the refusal

group for several specific studies. The data on magnitude are given

in Table 11.12.

The figures given in Table 11.12 do little more than indicate that

we may ordinarily expect to obtain refusal rates ranging up to and

somewhat over 10 per cent. Though they do afford an opportunity

for comparing rates between methods of sampling (quota and fixed

address) and subject of investigation (opinion, unemployment, finan-

cial, magazine readership, and personal marital affairs), there are not-

enough data to make any one comparison conclusive. Nevertheless,

the magnitude of the refusal group, if considered in conjunction with

the characteristics of refusals, may make the problem an important

one for certain forms of investigation. This has been particularly

noted in relation to studies of income, wealth, consumer expenditures,

and like subjects of investigation. Comments on this particular topic

may be found in the work of the Bureau of Labor Statistics (28) and

in publications of the National Bureau of Economic Research (29).

Information on refusal rates in a number of European countries will

be found in a paper by Wilson (30).

The Elmira Study afforded a unique opportunity' to examine the

characteristics and effects of the refusal group, since some of the

original refusals were later interviewed. The data that were avail-

able from this study are given in Table 11.13 (see Table 11.8 and ac-

companying discussion)

.

The first two columns in Table 11.13 present a comparison of the

characteristics of the interviewed and refusal groups, whereas the first

and last show the effect of the refusal group on some of the survey

results. With respect to characteristics, it is of interest to compare

the contents of this table with those of Table 11.8. It will be seen

that the group of individuals who refused to grant an interview tended

to contain a higher proportion of females than did the not-at-home

group, a higher proportion of older people, and a smaller proportion

of married persons. The net effects of this group on survey results

are shown in the last column. The differences range in absolute value

from zero to 1.5 percentage points, the average of the largest absolute
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TABLE 11.12

Refusal Rates for a Number of Sample Surveys

Number of

Per Cent Respondents
Refusals Contacted ° Source of Data

0.4 2097 Margaret Hogg (26). This study was carried out on a
fixed-address basis, in New Haven in 1931, for the purpose
of collecting unemployment statistics. Not only was every
attempt made to recapture the refusals, but all persons
contacted had a personal interest in the subject of the
survey, unemployment being so widespread at that time.

8.9 1648 Clyde V. Kiser and P. K. Whelpton (27). This refusal

rate occurred in securing interviews from a population of

couples carefully selected as to age, age at marriage, reli-

gion, education, and color (white), with special sampling
ratios for couples with various numbers of children in the
family. The study was carried out in Indianapolis and
was sponsored by a group of prominent local citizens.

Though the subject was one of a very personal nature and
the questionnaire was quite long, there was a compensating
effect in that the respondents were paid for their coopera-
tion. The interviewers were women with graduate training
in psychology, sociology, and social case work and with
successful experience as interviewers.

8.2 1933 McCall Corporation (10). See Table 11.3 and Section
8.2D. This study was carried out in Milwaukee by Alfred
Politz Research on a fixed-address basis. Interviews were
conducted in the home and with women only. . The report
stated that many women felt that the interview was an
attempt to sell magazine subscriptions and that interviews
were refused for that reason.

4.9 1036 McCall Corporation (10). See Tables 11.3 and 11.4 and
Section 8.2D. This study was conducted parallel to the
one quoted above and was in all respects similar to that,

except the sampling was carried out on a quota control

basis rather than on a fixed-address basis.

13 . 1879 A national quota sample conducted by NORC in Decem-
ber 1947. See Chapter 12.

6.8 3354 1950 Survey of Consumer Finances (9), conducted by
SRC, University of Michigan. Nationwide sample. See
Tables 11.3 and 11.4.

10.5 3630 A fixed-address sample conducted by NORC in three
states, California, Illinois, and New York. See Tables 11.3

and 11.4.

7.7 1177 A city sample (Elmira) conducted on a fixed-address

basis. See Section 9.2A and Tables 11.3 and 11.4.

8.0 1286 Durbin and Stuart (11). See Table 11.3. An experi-

mental study conducted in London, comparing experienced
and inexperienced interviewers. The rate given here is

over-all, but it is important to note that the inexperienced
interviewers had a significantly higher refusal rate than did
the experienced interviewers.

° These figures represent the total number of contacted individuals. In general,

they are the sum of interviews and refusals.
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TABLE 11.13

Comparison of June Refusals with June Respondents

(Figures given with a decimal point are percentages of the figures in parentheses)

Interviewed
Interviewed June Plus Differ-

Characteristic of Respondents in June Refusals Refusals ° ence b

Total number of cases 1029 92

"Did you vote on November 2?" (944) (68) (1014)
Yes 72.4 64.7 71.8 +0.6
No 27.6 35.3 28.2 -0.6

(Voters) "Whom did you vote
for?" (683) (44) (727)

Dewey 61.2 45.4 60.0 + 1.2
Truman 32.6 43.2 33.4 -0.8
Wallace 0.4 0.0 0.4 0.0
Other 0.3 0.0 0.3 0.0
Not stated 5.4 11.4 5.9 -0.5

Sex (1029) (68) (1097)
Male 43.9 35.3 43.2 +0.7
Female 56.1 64.7 56.8 -0.7

Age (1029) (67) (1096)
Less than 35 36.1 17.9 34.6 + 1.5
35-64 52.2 59.7 52.8 -0.6
65 and over 11.7 22.4 12.6 -0.9

Economic level (993) (66) (1059)
A 0.3 0.0 0.3 0.0
B 9.4 10.6 9.5 -0.1
C 71.9 74.2 72.1 -0.2
D 18.4 15.2 18.1 +0.3

Education (1029) (66) (1095)
Less than grammar school

graduate 10.3 16.7 10.8 -0.5
Grammar school graduate and
some high school 43.4 37.9 42.9 +0.5

High school graduate and college 46.3 45.4 46.2 +0.1
Marital status (1029) (68) (1097)

Single 11.9 26.5 13.1 -1.2
Married 76.8 61.8 75.6 + 1.2
Other 11.3 11.8 11.3 0.0

Religion (1024) (66) (1090)
Catholic 29.0 42.4 30.1 -1.1
Protestant 67.0 54.5 66.0 + 1.0
Jewish 1.5 0.0 1.4 +0.1
Other answer 2.5 3.0 2.5 0.0

Telephone ownership (1020) (67) (1087)
Yes 71.2 82.1 72.1 -0.9
No 28.8 17.9 27.9 +0.9

Automobile ownership (1026) (67) (1093)
Yes 61.9 55.2 61.4 +0.5
No 38.1 44.8 38.6 -0.5

Race (1019) (68) (1087)
White 98.1 98.5 98.1 0.0
Negro 1.7 1.5 1.7 0.0
Other 0.2 0.0 0.2 0.0

a Except for "candidate voted for," these values were obtained by weighting the
first two columns in the proportion 1029 : 92. This assumes that the 68 are a random
sample of the 92. For "candidate voted for," the proportion voting in each group
was also used in adjustment.

6 (Interviewed in June) less (interviewed plus refusals).
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differences (one from each question) being 0.8 of a percentage point.

This is about the same as for the not-at-homes. Here again, as in the

case of the not-at-homes, the problem of whether or not such differ-

ences are important depends on the uses to which the survey data are

to be put.

B. Possible Approaches to the Problem of Refusals

The only satisfactory solutions to the problem of refusals are to

reduce their number to such an extent that they can have little or no

effect on sample analyses, or to incorporate the bias due to refusals

into the sampling error of the survey estimates. If this latter course

of action is adopted, the method described in the preceding section in

relation to not-at-homes is applicable. Although the Study of Sam-
pling has been unable to obtain data that would show the relative ef-

fectiveness of various devices in reducing the refusal rate, a list of

possible devices can be readily set forth. Included would be such

items as the selection and training of interviewers so that they will be

able to secure and maintain the proper rapport, the assignment of

respondents to interviewers (e.g., Negro interviewers to Negro re-

spondents) , the presentation of the survey to the potential respondents

(identification of the sponsoring organization and advance notifica-

tion of the content of the questionnaire), the use of payments and

premiums to secure cooperation, the making of future appointments

if the respondent refuses because of current pressures, and the fol-

low-up of refusals by another interviewer or by a supervisor. In this

connection it is interesting to note that several individuals have com-

mented that the most effective means of reducing the number of re-

fusals is by building up the confidence of the interviewers so that they

never even think of the possibility of obtaining a refusal.

Even after a positive refusal has been obtained, an interviewer can

do much to aid in the analysis of the sample results by keeping a

record of all possible characteristics of the individual who refused.

At the very least, the interviewer will be able to note down sex and

an estimate of age and economic status. It may even happen that an

individual will be willing to give the factual information required by

the questionnaire when he is unwilling to reply to the attitude and

opinion items. In some instances this information may be used to

make estimates for those who refuse. One method for doing this was

reported and applied in a Bureau of Labor Statistics publication (28).

In connection with the selection and training of interviewers, the

paper by Durbin and Stuart (11) reports on an experimental com-

parison between the response rates obtained by experienced and in-



SAMPLING OPINIONS

experienced interviewers. The inexperienced interviewers were stu-

dents from the London School of Economics and the experienced in-

terviewers were from the Government Social Survey and from the

British Institute of Public Opinion. Their concluding paragraph

expresses the problem very well.

Though the inquiry has demonstrated the inferiority of the students in

obtaining interviews when compared with professional interviewers, it tells

us nothing of the causes of the differences and whether they can easily be

remedied. Is it simply a matter of inexperience, or are the differences due

in part at least to deeper causes, such as the students' youthfulness or the

personality characteristics of people who go to universities? To investigate

these matters further inquiries are needed, in which, for instance, some of the

students would be given a short course of training before starting on the

field work proper. It is hoped to include projects along these lines in the

future research programme of the Division.

11.4 TOTAL SAMPLE LOSSES

The preceding sections have discussed separately the problems of

not-at-homes and refusals. Though these are not the only individuals

who are lost in the conduct of sample surveys, they do account for

the major portion of the total sample losses. In this section we shall

briefly discuss this total-loss group.

Table 11.14 gives some representative figures showing the extent of

TABLE 11.14

Total Losses for a Number of Sample Surveys

Per Cent Total Number
Losses of Attempts Identification of the Survey

21 . 7 1380 SRC study on public use of the library (31 ,
p. 63)

.

Randomly selected adult from chosen dwelling units

in 33 cities and towns.

17.1 736 SRC, University of Michigan (5, p. 373; 6). See

Tables 11.3 and 11.4.

18.8 1267 A city sample (Elmira) conducted on a fixed-

address basis. See Section 9.2A and Tables 11.3,

11.4, and 11.12.

27.6 4240 A fixed-address sample conducted by NORC in

three states, California, Illinois, and New York.

See Tables 11.3, 11.4, and 11.12.

10.5 1709 New York State Survey of farm operators. See

Section 9.3A and Table 11.3.

14.0 1376 Durbin and Stuart (11). See Tables 11.3, 11.4,

and 11.12.
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all losses of potential respondents. It will be observed that the values

in this table in general range between 10 and 20 per cent of the total

number of attempts in a sample survey, and this seems to be reason-

ably indicative of what we may expect under present practices.

The comments that we can make about the total-loss group are not

much different from those that have been made concerning individuals

who are not found at home or who refuse to give an interview. Any
reduction in the magnitude of the total group must come about through

attacks on the separate components, and the methods of such attacks

have been discussed in some detail in the separate sections of this

chapter. The maximum possible effect of the mortality group may be

incorporated into the sampling error of the survey estimates as was

demonstrated in Section 11.2C, and the method of Birnbaum and

Sirken (15) may be used in determining sample size under these cir-

cumstances. Heneman and Patterson (32) have expressed the point

of view that total losses can be substantially reduced through inter-

viewer training and have reported experiences to support this con-

tention. There is little doubt that much can be accomplished in this

direction, though the reader should note that their low rates were ob-

tained in surveys that used a short interview and did not require the

interviewer to see a specified individual in each household. More-

over, the interviewers were working in a small area under close super-

vision.

In order to show the effects of the total survey loss in comparison

with the effects of the not-at-homes and the refusals, we have pre-

pared Table 11.15 to summarize the experience of the Elmira Study

(see Tables 11.8 and 11.13). In this study a large proportion of the

total-loss group were interviewed at a later date (58 of 87 not-at-

homes, 68 of 92 refusals, and 55 of 59 other losses). Under the as-

sumption that the interviewed losses are representative of all losses,

an assumption that cannot be checked readily, these various groups

have been combined in proportion to actual losses in making up Table

11.15. In general, it will be seen that the effects of the three groups

tend to cumulate, though the not-at-homes and the refusals balance

one another to some extent in sex and about the question "Did you

vote on November 2?" If balancing of this kind were very frequent,

we might argue that attempts to interview members of the inaccessible

group should not be pushed beyond a certain point. The remainder

will then serve to balance against the group of refusals which, for a

specific survey, will ordinarily be irreducible. Certainly nothing sim-

ple can be done to insure that this balancing will occur. However, it is

unfortunately true that there may be situations in which, for a time
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TABLE 11.15

Comparison of the Effects of the Various Loss Groups on Some
Results of the Elmira Study

Effect of Weighing Together Results for the
Interviewed Group and Results for

The Combi- The
Those Those nation of Total-
Not at Who Not-at-Homes Loss

Question Home Refused and Refusals Group

"Did you vote on November 2?"

Yes -0.3 +0.6 +0.3 + 1.6
No +0.3 -0.6 -0.3 -1.6

(Voters) "Whom did you vote
for?"

Dewey + 1.8 + 1.2 +2.8 +2.9
Truman -1.2 -0.8 -1.9 -1.8
Wallace 0.0 0.0 +0.1 +0.1
Other 0.0 0.0 0.0 +0.1
Not stated -0.7 -0.5 -1.0 -1.3

Sex
Male -0.9 +0.7 -0.2 -0.2
Female +0.9 -0.7 +0.2 +0.2

Age
Less than 35 +0.4 + 1.5 + 1.8 +3.5
35-64 -0.9 -0.6 -1.4 -1.8
65 and over +0.5 -0.9 -0.4 -1.7

Economic level

A -0.1 0.0 -0.1 -0.1
B -0.1 -0.1 -0.2 -0.1
C -0.3 -0.2 -0.5 0.0
D +0.6 +0.3 +0.8 +0.2

Education
Less than grammar school grad-

uate -0.5 -0.5 -0.9 -2.1
Grammar school graduate and
some high school + 1.0 +0.5 + 1.4 + 1.3

High school graduate and college -0.6 +0.1 -0.5 +0.8
Marital status

Single -0.2 -1.2 -1.3 -1.3
Married -0.3 + 1.2 +0.9 +0.7
Other +0.5 0.0 +0.4 +0.5

Religion
Catholic -0.8 -1.1 -1.8 -2.4
Protestant + 1.0 + 1.0 + 1.9 +3.2
Jewish -0.2 +0.1 0.0 -0.2
Other answer -0.1 0.0 -0.1 -0.6

Telephone ownership
Yes -0.7 -0.9 -1.5 -0.4
No +0.7 +0.9 + 1.5 +0.4

Automobile ownership
Yes +0.1 +0.5 +0.6 + 1.5
No -0.1 -0.5 -0.6 -1.5

Race
White 0.0 0.0 0.0 +0.1
Negro 0.0 0.0 0.0 0.0
Other 0.0 0.0 0.0 -0.1

Average of the largest absolute
differences (one difference from
each question) 0.7 0.8 1.1 1.5
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at least, further efforts to contact people who have not been inter-

viewed will increase rather than decrease the bias.

11.5 SUMMARY AND SUGGESTIONS FOR
FURTHER RESEARCH

In the preceding sections some of the available data relating to the

problems of callbacks and refusals have been summarized. These

data are mainly of a descriptive nature and serve more to define the

problems than to solve them. Also, several models have been pre-

sented for treating callbacks and refusals in special instances, models

that require more information than is presently available for their

effective application. In this section a summary will be presented of

the suggestions that have been made for the collection of additional

data and for the development of new methods of attack. Logically,

the method defines the need for data and so should be presented first.

However, the discussion seems to fit in better with what has gone

before if the data are discussed first.

In connection with callbacks under a fixed-address method of sam-

pling, one of the fundamental problems is the cost of making a callback

compared with the cost of an original interview or a substitute inter-

view. In many instances these relative costs should determine the

exact sampling procedure that is to be followed. Unfortunately little

data has been published on this aspect of the problem, and so attempts

should be made to collect pertinent information. Such information

could be obtained by asking interviewers to keep appropriate time logs

on a number of surveys. The results of one such study, for a quota

design, are described in Chapter 12. These data, combined with the

analysis of Hansen and Hurwitz (22) or with the Birnbaum-Sirken

approach (15) would allow us to make the most effective allocation

of interviews among the various calls.

Another item of information that is valuable for fixed-address sam-

pling, as well as for quota control sampling, is the proportion of people

to be found at home during different periods of the day. For example,

if it were known that only 60 per cent of the first calls made during

the hours of 9 a.m. through 5 p.m. found an eligible person at home
whereas the corresponding percentage for first calls after 5 p.m. was

80, then it might be possible to arrange for more evening calls and

thereby increase the proportion of first-call successes. Similarly, for

a quota control sample, the data might be used to determine the times

at which interviewing should be done. One direct way of obtaining

such information would be to ask a sample of individuals what times
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they were at home on the preceding day. This information could

apply either to the entire time period during which interviewing

might be attempted or to certain fixed time periods, each respondent

being asked only about one such period. This latter procedure would

simplify the questioning of respondents, and if the individual time

periods were distributed randomly among enough respondents, ade-

quate information could be obtained. These data on the distribution

of times at which people can be found at home could easily be supple-

mented by a study of where people can be interviewed during the

periods when they are not at home.

As for refusals, there is a great need for data to help reduce the

refusal rate, for example data that pertain to the characteristics and

proportions of refusals for various subjects of investigation and meth-

ods of sampling. It would also be valuable to know the effectiveness

of various devices used for the reduction of refusal rates, such as pay-

ment for an interview, selection and training of interviewers, prepara-

tory approach (e.g., appointments by telephone), and the like.

Once information on these points has been collected, we must con-

sider its efficient use. We must apply methods and models already in

existence to practical situations and develop new methods and mod-
els. At this point we may encounter one of the most difficult prob-

lems facing the survey designer, that of getting users of survey esti-

mates to specify the error they can tolerate. As stressed repeatedly

throughout this book, a rational approach to the determination of

allowable error in surveys designed to measure attitudes and opinions

is most urgently needed.

REFERENCES

1. W. Edwards Deming, Some Theory of Sampling, John Wiley & Sons, New
York, 1950.

2. Emerson M. Brooks, "The General Enumerative Surveys," Agric. Econ.

Res., 1 (1949), 37-48.

3. John A. Clausen and Robert N. Ford, "Controlling Bias in Mail Question-

naires," J. Am. Statist. Assoc, 42 (1947), 497-511.

4. Mildred Parten, Surveys, Polls, and Samples, Harper & Brothers, New York,

1950.

5. Frederick Mosteller, Herbert Hyman, Philip J. McCarthy, Eli S. Marks, and
David B. Truman, The Pre-election Polls of 1948, Bulletin 60, Social Science

Research Council, New York, 1949.

6. Angus Campbell and Robert L. Kahn, The People Elect a President, The
Survey Research Center, University of Michigan, Ann Arbor, 1952.



ACCESSIBILITY AND COOPERATION 271

7. U.S. Bureau of the Census, Current Population Reports, Series P-60, No. 9,

March 1952.

8. Ernest H. Hilgard and Stanley F. Payne, "Those Not at Home: Riddle for

Pollsters," Publ. Op. Quart., 8 (1944), 254-261.

9. U.S. Federal Reserve Board, "Methods of the Survey of Consumer Fi-

nances," Fed. Reserve Bull, July 1950, 795-809.

10. McCall Corporation, A Qualitative Study of Magazines: Who Reads Them
and Why: The Third in a Series of Continuing Studies, New York, 1946.

11. J. Durbin and A. Stuart, "Differences in Response Rates of Experienced and

Inexperienced Interviewers," J. Roy. Statist. Soc, 114 (1951), 164-206.

12. Clyde V. Kiser, "Pitfalls in Sampling for Population Study," /. Am. Statist.

Assoc, 29 (1934), 250-256.

13. Robert Williams, "Probability Sampling in the Field: Case Study," Publ.

Op. Quart., 14 (1950), 316-330.

14. Hazel Gaudet and E. C. Wilson, "Who Escapes the Personal Investigators?"

/. Appl. Psychol, 24 (1940), 773-777.

15. Z. W. Birnbaum and Monroe G. Sirken, "Bias Due to Non-availability in

Sampling Surveys," J. Am. Statist. Assoc, 45 (1950), 98-110.

16. Z. W. Birnbaum and Monroe G. Sirken, "On the Total Error Due to Non-

interview and to Random Sampling," Int. J. Op. Att. Res., 4 (1950), 179-

191.

17. Walter A. Hendricks, "Adjustment for Bias by Non-Response in Mailed

Surveys," Agric. Econ. Res., 1 (1949), 52-56.

18. F. Yates, "A Review of Recent Statistical Developments in Sampling and

Sampling Surveys," J. Roy. Statist. Soc, 109 (1946), 12-43.

19. National Opinion Research Center, What . . . Where . . . Why . . . Do
People Read?, Report No. 28, Denver, 1946.

20. Alfred Politz and Willard Simmons, "An Attempt to Get the 'Not at Homes'

into the Sample without Callbacks," /. Am. Statist. Assoc, 44 (1949), 9-31.

21. J. Durbin and A. Stuart, "Callbacks and Clustering in Sample Surveys: An
Experimental Study," J. Roy. Statist. Soc, 117 (1954), 388-428.

22. Morris H. Hansen and William N. Hurwitz, "The Problem of Non-Response

in Sample Surveys," /. Am. Statist. Assoc, 41 (1946), 517-528.

23. W. Edwards Deming, "On a Probability Mechanism to Attain an Economic

Balance Between the Resultant Error of Response and the Bias of Non-
response," /. Am. Statist. Assoc, 48 (1953), 743-772.

24. Willard R. Simmons, "A Plan to Account for 'Not-at-Homes' by Combining

Weighting and Callbacks," /. Marketing, 11 (1954), 42-54.

25. M. A. El-Badry, "A Sampling Procedure for Mailed Questionnaires," J. Am.
Statist. Assoc, 51 (1956), 209-227.

26. Margaret H. Hogg, "Sources of Incomparability and Error in Employment-
Unemployment Surveys," J. Am. Statist. Assoc, 25 (1930), 285-294.

27. Clyde V. Kiser and P. K. Whelpton, "Social and Psychological Factors Af-

fecting Fertility. V. The Sampling Plan, Selection and the Representative-

ness of Couples in the Inflated Sample," Milbank Mem. Fd. Quart. Bull, 24

(1946), 49-93.

28. U.S. Bureau of Labor Statistics, Family Spending and Saving in Wartime,

Bulletin 822, U.S. Government Printing Office, Washington, D. C, 1945.

29. National Bureau of Economic Research, Studies in Income and. Wealth,

Vol. 5, New York, 1943.



272 SAMPLING OPINIONS

30. Elmo C. Wilson, "Adapting Probability Sampling in Western Europe," Publ.

Op. Quart., 14 (1950), 215-223.

31. Angus Campbell and Charles A. Metzner, Public Use of the Library and

Other Sources of Information, The Survey Research Center, University of

Michigan, Ann Arbor, 1950.

32. Herbert G. Heneman and Donald G. Patterson, "Refusal Rates and Inter-

viewer Quality," Int. J. Op. Att. Res., 3 (1949), 392-398.



CHAPTER 1 2

An Analysis of the Field

Operations of a National

Quota Sample Survey

12.1 PRINCIPAL RESULTS OF THE ANALYSIS

In order to obtain data for a detailed analysis of quota sampling

methods, a simple operating record or "log" was obtained from 88 in-

terviewers who took part in a national survey in December 1947. The
survey was conducted by the National Opinion Research Center and

was typical of the Center's quota sampling methods and other pro-

cedures. The interviewers recorded the time they spent in each at-

tempt to obtain a complete interview, the result of the attempt, and

other data about it. From the sequence of entries in the interviewers'

log, we can trace their progress toward rilling the quotas of interviews

with people of various characteristics whom they were assigned to find

for the survey. These logs are a first step toward direct observation

of interviewers at work and experimentation in interviewing, both of

which are needed for an adequate understanding of the operating

characteristics of surveys conducted by interviewing in the field. The

principal results of the analysis serve as a detailed example of such

operations and provide data for rough estimates of what may be ex-

pected in similar situations.

1. The system of quota assignments appeared to work without add-

ing any major operating difficulties to the technical and personnel

problems that are common to a large class of censuses and surveys.

Quota assignments did not seem to handicap the interviewers very

much, even when the filling of some categories narrowed their work to

a search for a few remaining classes of people. For example, the pro-

portion of attempts resulting in completed interviews did not fall away

substantially toward the end of the work, nor did the time spent in

273
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seeking respondents increase markedly in relation to the number of

completed interviews obtained.

2. The field operations were completed quickly. Most of the inter-

viewers began their work within two days after they received their in-

structions and a supply of interview forms. Most of them completed

their interviews in three days or less from the time they started inter-

viewing.

3. The 88 interviewers made 2319 attempts in completing 1223 in-

terviews and worked 1340 hours, including the time they spent study-

ing the instructions for the survey and filling out reports. The log

itself took about 180 hours of this total. The balance of 1160 hours

averages 30 minutes per attempt and just under 1 hour per interview

completed.

4. The log recorded 191 hours spent by interviewers in seeking the

next respondent, i.e., between the end of one attempt to obtain an in-

terview and contact with a person who might be interviewed. This

count did not include time spent in going from one district or locality

to another or in traveling between the interviewer's home and the

district in which the interviewing was done. Also excluded is time

spent between interviews to write reports, stop for meals or refresh-

ments, and do other things not directly aimed at starting another in-

terview. The time spent in seeking respondents averaged five minutes

per attempt, about one-sixth of all the time that interviewers worked,

apart from the time they spent on the log itself.

5. The time spent in actual interviewing, and in related contacts

with persons for the purpose of finding respondents and gaining their

cooperation, totaled 520 hours. This is less than half the total time

devoted to the survey, about 45 per cent of it, and averages almost

14 minutes per attempt or 25 minutes per completed interview. The
interview was shorter than most NORC survey interviews. (The sur-

vey was chosen for this reason as one in which the work of keeping

the log would not unduly increase the load on the interviewers.)

6. To obtain 1223 completed interviews it was necessary to make
2319 attempts. Forty-seven per cent of the attempts were not suc-

cessful because no one was home when the interviewer called at a

dwelling; or the person approached refused to be interviewed or was

too young (under 21) or belonged in a quota classification for which

the assigned number of interviews had been completed. In addition,

some interviews were terminated after they had been started but be-

fore all the questions had been answered. Some of the unproductive

attempts were directed to persons who were to be excluded from the

sample, even if the interviewers had found it possible to obtain a com-
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plete interview. Hence, their loss represented only a loss of time.

Other attempts, however, if they had been successful, would have pro-

duced interviews that were needed for the sample. Their loss had

some biasing effect on the results of the survey. The nature and mag-

nitude of the bias have not been determined but could be studied by

making repeated calls and trying to gain cooperation from people

who refuse at the first call. The problem is similar to that for fixed-

address sampling discussed in Chapter 11, pages 241-266.

The time spent in seeking and interviewing persons who gave a

complete interview was 28% minutes per interview. If the time spent

on unsuccessful attempts is added, the average was 35 minutes per com-

pleted interview. Thus the loss of time was about 20 per cent of the

time devoted directly to finding and interviewing respondents. This

comparison takes no account of time devoted to travel and other ac-

tivities, since there is no clear basis for determining how it was in-

creased by the unsuccessful attempts; but, including all the time the

interviewers worked (apart from keeping the log), the time lost in

unsuccessful attempts was more than 10 per cent.

7. About seven-eighths of all attempts were made by calling at pri-

vate homes and apartments, and one-eighth were made in offices,

stores, and public places. A little more than one-fifth of the home
calls were unsuccessful because no one was at home. This propor-

tion is lower than that found on the first call in surveys for which

the sample is designated by a list of addresses or dwelling units.

Nonetheless, it is large enough to show that those quota surveys in

which most of the interviewing is done in the home do not escape

much of the cost that is added by people who are hard to reach (see

Chapter 11), even though no further effort is made to find them after

the first unsuccessful attempt.

8. There was no great difference between home calls and attempts

elsewhere in the average time per attempt or the proportion of at-

tempts that resulted in completed interviews.

9. There were differences between regions of the United States and

between communities of various sizes in average times and propor-

tions of attempts that were successful. These differences may be ex-

pected to change somewhat with the season of the year, and in part

they are due to factors other than the characteristics of the region or

type of community.

10. There are greater differences between interviewers and, of

course, the greatest variation of all between interviews and attempts

by the same interviewer. These differences suggest that there may be

opportunities for savings and improvements by further analysis of
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interviewer performance, though most of the variation may be in-

herent in the human behavior that is involved—first, in the formation

and expression of opinion by individuals and, second, in the processes

of interviewing.

11. The average times and proportions of successful attempts also

vary with the time of day, day of the week, and type of respondent.

There was no overwhelmingly best time to interview or most difficult

type of person to find, at least so far as the quota categories of age,

sex, race, economic level, and farm or suburban residence were con-

cerned.

12. The survey analyzed in this study did not utilize any system

of distributing quotas by blocks or other local areas within the com-

munity, a practice that has since become fairly common in quota

sampling. However, it did instruct interviewers to scatter their inter-

views. Roughly, one-fifth of the completed interviews were within

the length of a city block from the preceding completed interview.

The proportion of attempts was higher since unsuccessful attempts

were usually followed by another attempt at a neighboring home or

location. Roughly half of all attempts in cities were within a block

of the preceding attempt. These proportions understate the propor-

tion of interviews or attempts that are within the length of a city

block, since some of those that did not have an interview or attempt

preceding them within the distance did have one following within the

distance. The total mileage reported by interviewers who drove their

own cars was 3200 miles. No account was kept of bus rides and walk-

ing distances, but it is clear that this variety of quota sampling in-

volves a great deal of local travel, more than 3 miles per completed

interview.

A considered comparison of this quota sampling procedure and other

sample designs would include many other questions of cost, accuracy,

operational feasibility, and particular conditions. The general find-

ings and detailed results of this analysis, however, do represent the

kind of information that is needed for all similar sampling operations.

Much of it can be obtained as part of the regular system of reports

and even as part of the interview record. The more general theory

of sampling operations cannot be applied adequately without such an

analysis of operations.

12.2 BACKGROUND AND PREPARATIONS

Early in the development of the Study of Sampling, it was recog-

nized that relatively little information was available about the actual
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work of quota interviewers or the particular methods by which they

fulfill their assignments in opinion surveys. Since rather specific data

were needed about quota operations by the Study of Sampling, we

suggested to a number of organizations that they undertake a special

study of the work and experiences of their interviewers in the field.

We talked with interviewers and supervisors, asking them about the

methods that they use in finding the sample of respondents and ob-

taining interviews to complete their quotas. We explored with them

the possible ways in which their methods of working might affect the

results of the survey, either favorably or unfavorably.

In these conferences, we found general agreement that a study of

quota interviewing could not be carried out by sending someone with

each interviewer to observe what he does and record various facts

about time and conditions to use in analyzing his methods. An inter-

viewer would feel uncomfortable if he were watched. His perform-

ance would be affected, making the study less valuable for obtaining

a realistic understanding of the work and experience of the quota

interviewers.

Another possibility was to have each interviewer keep a record as

he went about his interviewing. He would keep a running account,

or a "log," listing each attempt to find a respondent, where it was,

the time it took, whether he got an interview or refusal or some other

result, and whatever additional facts would help make up a fair and

accurate picture of his work. The head of one research organization

told us that his interviewers would resent being requested to keep

track of their time. He said he would not dare to ask them to do

it. Others indicated a favorable interest in the proposal, especially

Mr. Paul Sheatsley of NORC. He said he had planned for some time

to make just such a study. Consequently, arrangements were made

to conduct the study with NORC interviewers as a trial or experiment

that would serve as an example for similar studies to be conducted in

other organizations.

A pretest was made by NORC in Denver in July 1947. Nineteen

interviewers participated in the study. Each had a quota of approxi-

mately thirty interviews to obtain. The pretest demonstrated that it

was feasible to undertake a study of this kind and provided quite a

bit of information that was helpful in preparing for the study taken

on a national basis. It showed that there are substantial differences

between interviewers, making it desirable to analyze the result of the

national study in terms of a number of interviewer characteristics, as

well as in terms of type of community in which the interviewer oper-

ates, section of the country, and a variety of other factors.
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Following the Denver pretest, we waited for a good opportunity to

incorporate the study in a regular national opinion survey. The study

was launched in December 1947 as part of a survey that had a sched-

ule of questions short enough to permit the addition of the interviewer

log without overloading the interviewers.

A record form for the log was sent to the interviewers with their

regular instructions and materials. Appropriate instructions for keep-

ing the log were included. When the completed interviewer logs were

returned, they were analyzed by the staff of the Study of Sampling

with general advice and assistance from the staff of NORC*

12.3 THE SURVEY, QUESTIONS, AND INTERVIEWERS

The survey for which the log was kept was a study of opinion on

domestic and international questions. The field operations were con-

ducted in the period December 5 to 15 and were affected by the sea-

sonal conditions of winter weather and Christmas shopping. No other

circumstances of an unusual nature were observed during the period

that the survey was in the field. The interviewer assignments were

similar to those usually made by NORC in conducting its surveys, ex-

cept that the interview schedule was relatively short.

The schedule consisted of eighteen questions plus the usual factual

items. One of the questions was a multiple-choice question, and the

others involved answering "yes," "no," "don't know," or a similar set

of alternatives. Four of the questions provided that, when certain

answers were obtained, the interviewer would ask additional ques-

tions to obtain a better picture of the respondent's opinion. A typ-

ical attitude question is the following: "Do you think there is any-

thing the United States can do to make the United Nations more suc-

cessful?" In addition to the questions about attitudes and opinions,

there were four factual questions concerning the respondent's occupa-

tion, education, age, and rent. The interviewer himself observed and

recorded five other facts, about sex, race, economic level, size of com-

munity, and address. The name of the place, the date, and the signa-

ture of the interviewer were also entered.

This description of the questions and schedule has been given to

* Except for this advice and information, the analysis has been made inde-

pendently of NORC. The interest of NORC in the study, its cooperation, and its

willingness to have the results analyzed by another organization reflect a very

commendable attitude toward research on opinion survey methods and place

the opinion research profession in debt to NORC for this contribution to its

knowledge of survey methodology.
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provide a reasonably accurate statement of the amount of work to

be done in the interview. It is important that studies of interviewer

performance provide a description of the questions that are asked

and other interviewing that is performed, so that the amount of time

recorded for the actual interviews can be related to the amount of

work done.

Interviewers were allowed a week in which to complete their inter-

views and mail the schedules to the Central Office. In a few instances,

interviewers received their assignments late and were given additional

time to complete them.

The interviewers were drawn from the regular staff of the NORC.
No effort was made to select or reject any particular interviewer for

reasons related to the study. In other words, the choice of inter-

viewers and assignment of work to them were made precisely as they

would have been made if the survey had been conducted without the

interviewer log.

The interviewers included some who had been on the staff of NORC
for more than 100 surveys and others who were making their first sur-

vey for NORC. They varied in age, experience, occupation, educa-

tion, and other characteristics. Most of them were housewives who
did not have other jobs and welcomed an opportunity to work part

time, or occasionally full time, for such an organization as NORC.
Undoubtedly, they differ in many ways from other groups of people,

and their performance can be expected also to differ from that of

workers in other occupations. Their reasons for doing this kind of

work, their interest in it, and their reactions to it vary greatly from

one individual to another. In a subsequent section of this report, we
shall give quotations of their reactions to the study as they expressed

them in their reports.

12.4 INFORMATION TO BE OBTAINED

The principal purpose of this study was to find out how quota in-

terviewers do their work, what problems arise, what conditions they

encounter, how long it takes them, how many times they have to try

in order to obtain their assigned number of interviews, what difficul-

ties make some of the efforts unsuccessful, and how often these diffi-

culties arise. We wanted to see in what order interviewers usually fill

their quotas, that is, whether they obtain the men before the women
and younger people before older people. We wanted to know whether

they found it harder to reach certain categories such as the A and D
economic levels or young men or some other group. We wished to
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find out how much the quota restrictions increased the amount of

work they had to do by narrowing down the possibilities. We might

expect that as they neared the end of the assignment they would

have to turn away from many possible interviews because they al-

ready had enough individuals to fill that part of their quota assign-

ments.

We also wanted to discover for a typical quota sample how large

a proportion of all attempts were unsuccessful because no one was

found at home. Then we could compare quota sampling with other

types of sampling in this respect. Similarly, we were interested in

knowing the proportion of attempts that were unsuccessful for other

reasons, such as refusals.

In addition to these questions about the results of the interview-

ers' efforts, we wished to obtain representative data about the length

of time that is taken for seeking out contacts, interviewing, and other

work. These data are helpful in studying the relative efficiency and

cost of different types of sampling methods and survey procedures.

Of course, surveys are not all alike and differ from one to another

in the time required to complete them, depending on the nature of

the interview, the nature of the sample, the rules that are followed

about scattering the interviews, and a number of other important

factors. However, an accumulation of information about the time

required for various parts of survey operations, with appropriate de-

scriptions of the operations and the circumstances under which they

are performed, will provide a basis for estimating the time require-

ments of different sampling schemes much more accurately than has

been possible in the past.

12.5 THE LOG, A RECORD OF FIELD OPERATIONS

These general purposes led to the development of the log form on

which the interviewer recorded each attempt he made to obtain the

respondents for interviewing. It included a record of the time spent

in traveling from the interviewer's home or other starting place to

the district in which he worked. Then, successively for each at-

tempt, were recorded the time at which he started the attempt, the

type of person he was seeking in terms of sex, age (under 40 years

of age or 40 years and over), economic level (A, B, C, or D, ex-

pressed in terms of rental classes which differ from one place to an-

other to take account of the local rent level) , and whether he was
looking for farmers or Negroes in the case of those interviewers who
had been assigned quotas of farmers and Negroes. Following this
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the interviewer recorded the time at which he began his contact.

Ordinarily this was the time at which he arrived at the home or

other place where he would attempt an interview. He recorded the

place, that is, whether the interview was at the home of the re-

spondent, or some other place, the address, the type of person with

whom he made contact, the time the contact ended, and the result of

the attempt. The result of the attempt was classified in one of six

groups:

NH No one found at home.

Ref The person approached refused to be interviewed.

DFQ The person approached belonged in a quota category that

had already been filled and hence was rejected by the in-

terviewer.

Rej The person approached was rejected after the interview had

begun because he was unsuitable for reasons other than

the quota, such as being too young, in the Armed Forces, a

non-resident, or unable to speak English.

Term The interview was begun but was terminated before it was

completed.

I A completed interview.

After recording the information for an attempt, the interviewer

noted on the sheet any time that elapsed before he started the next

attempt. This time might be devoted to any one of several pur-

poses. It might be devoted to reviewing the instructions or to time

out for a cup of coffee or personal shopping. In other instances the

time might be used for travel to another district or for some other

activity necessary for the survey but not directly involved in estab-

lishing contact with a potential respondent.

In this way, the interviewer wrote in the interviewer's log, in suc-

cession, each attempt he made and the results of the attempt. Un-
usual conditions or incidents were recorded as notes on the back of

the form. Explanations were given when the amount of time taken

was different from the usual. A number of other observations were

made in notes entered on the interviewer's log.

The interviewers were instructed to report separately on their

regular time sheets the time required to make up the log and were

paid for the time involved in the preparation of the log.
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12.6 GENERAL REACTIONS AND COMMENTS
OF THE INTERVIEWERS

In any study of this kind it must be recognized that the applica-

tion of the instrument, in this case the log, will affect the behavior

of individuals whose work is being studied. This is true even

though considerable part of the purpose of the log was to find out

not about the interviewers but about the people who were being in-

terviewed and about the sheer physical requirements of the job in

terms of time and travel. It was inevitable that some interviewers

would suspect that the purpose of the log was to reduce their rate

of pay or to check up on their performance and that it might be

used to their disadvantage. Others apparently found it interesting

and saw its possibilities for scientific purposes. Most of them, how-

ever, regarded it as incidental to their regular work and, therefore,

did not react toward it very noticeably one way or another.

An analysis of the report forms showed that approximately four-

teen of the ninety interviewers who returned the report form ex-

pressed favorable reactions to the log, sixteen expressed strongly un-

favorable reactions, and the remaining sixty were either indifferent

or mildly unfavorable. Favorable remarks of the following type

were made:

"It's a good idea and I enjoyed it after I got started."

"It was a very simple procedure. I didn't mind it a bit."

Examples of the mildly unfavorable comments are:

"An interesting experiment, but it did slow up the job."

"It didn't seem too difficult, though it was a nuisance."

"I didn't mind it this time but surely would hate to do it on all surveys."

The highly critical group made remarks such as these:

"I did not enjoy this but if it helps I guess I can endure it. I'm not at all

methodical and recording something every time I breathe is painful to me."

"We have enough forms to keep now. Too much paper work."

"Never has there been such a difficult assignment given interviewers. I'm

sizzling!"

"Had a tendency to take my thoughts from the interview. It took a great

deal of time for small results."

These comments reveal a great variety of reactions and, undoubt-

edly, reflect fundamental differences among interviewers in their

general mental attitudes, habits of work, and attitudes toward their
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job, as well as in their ability to record carefully the detailed data

that were called for on the log sheet.

There was some evidence that the keeping of the log had a stimu-

lating effect on the interviewers and actually speeded up their work.

It is doubtful that this would continue to be true if the log were a

regular feature of their work. Unquestionably, the initial effect was

to make them more aware of the time they were taking in doing the

work, which may have affected their methods and procedures. How-
ever, it is believed that the amount of such stimulation was not very

great and not enough to disturb unduly the results of the study.

But this stimulation is a factor that should be kept in mind if we

attempt to use the results of the study in a very precise manner.

The interviewers, for the most part, were not accustomed to keep-

ing detailed records or fond of that kind of work. Many of them

had chosen interviewing in preference to other kinds of work because

they had more than average ability to talk with people and because

of their interest in human contacts. Keeping time records tends to

be somewhat alien to these aptitudes and interests. Staff members

of NORC report that they have noticed in the past that interviewers

who get the best rapport and the fullest response to questions are

often less careful in filling out the details of a questionnaire, and

those who excel at errorless records are often weaker in their rela-

tionship with respondents.

Naturally a survey organization seeks people who can establish

good relations with individuals chosen for interview. Such inter-

viewers can be taught accuracy, whereas it is difficult to teach peo-

ple who are accurate but not successful in their social relations to do

effective interviewing work. The inevitable result is that people se-

lected because of their ability to handle people tend to react un-

favorably to additional paper work. These tendencies present some-

thing of a dilemma to a survey organization. It is important to have

interviewers who are successful in getting cooperation from the re-

spondents and in eliciting full and frank statements of attitudes and

opinions, so that the results of the survey may truthfully reflect

what people think. On the other hand, if these successful interview-

ers are not adept at catching and recording fully the responses they

obtain, the value of obtaining them may be very largely lost. It is

even possible that the answers that are recorded on the survey forms

will be less accurate than those the somewhat less skillful but more

methodical interviewer would obtain.

Studies of the bias of question asking and response recording that
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were undertaken concurrently with this Study throw light on this

problem of interviewer selection (1). In the present study this prob-

lem has some important consequences. If interviewers had been se-

lected with greater emphasis on their ability to make accurate rec-

ords, they might have had a larger proportion of their attempts end-

ing unsuccessfully in refusals or unsatisfactory schedules. Any
change in the policies of selecting interviewers would, of course, be

reflected in changes in the rates and average times shown in this

report. The results of this study are most representative, therefore,

of survey organizations similar to NORC, with similar personnel op-

erating under similar conditions. Allowance must be made for any

differences between the situation in which this information may be

applied in the future and the situation as it was at the time of the

survey in which the log was recorded.

A number of interviewers reported that they found it particularly

burdensome to make the entries on the log when they encountered a

long string of not-at-homes in a short space of time. In apartment

houses, for instance, they might ring three or four different doorbells

in the space of a minute, and some of them confessed that they did

not make the appropriate entries in every case. One commented, "It

takes two minutes to write down what you spend thirty seconds do-

ing." This -is not a serious omission, since the amount of time in-

volved is very small, but it does tend to diminish somewhat the

proportion of all attempts that should be recorded as not at home
and increase the average time per attempt. It is likely these omis-

sions occurred only occasionally. Omissions and inaccurate work are

to be expected in a study of this kind, since it was of secondary in-

terest to the interviewers. Omissions are especially likely when the

item that is omitted appears to be insignificant, as a few seconds

spent in ringing a doorbell may well seem to be. In future work
it is important to explain adequately to the interviewers the impor-

tance of some of these seemingly minor items, so that they will not

feel they are wasting their time in making entries for them.

12.7 HOW THE SURVEY PROGRESSED

A few general facts about the progress of the survey will be help-

ful as background for the more detailed analyses that follow. The
assignments were mailed on Wednesday, December 3, 1947. About

three-fourths of the interviewers received their assignments on the

fifth or sixth. This gave them an opportunity to work during the



ANALYSIS OF FIELD OPERATIONS 285

week end, when they could reach some of the respondents who
might not be at home on weekdays. The assignments varied from

7 to 25 interviews, averaging 14. Table 12.1 shows for each date the

rate at which assignments were received, work started, work com-

pleted, and interviews obtained.

TABLE 12.1

Daily Progress of the Survey

Date on Which Interviewers

Started

Number of

Interviewers Number of

Interviews

per

Day and Date, Received Inter- Completed Who Worked Interviews Interviewer

December 1947 Work viewing Interviews This Day ° Completed Working

Fri. 5 19 5 5 16 3.2

Sat. 6 42 27 3 32 178 5.6

Sun. 7 2 11 6 30 158 5.9

Mon. 8 11 23 20 54 316 5.9

Tues. 9 4 13 25 48 292 6.1

Wed. 10 1 4 21 29 160 5.5

Thur. 11 1 2 6 10 45 4.5

Fri. 12 1 1 3 5 27 5.4

Sat. 13 1 2 3 9 3.0

Sun. 14 1 7 7.0

Mon. 15 1 1 8 8.0

Date not recorded 7 1 1 1 7 7.0

Total 219 1223 5.2

° All the interviewers worked every day from the date on which they started until they finished their

assignments, except ten who did not work on Sunday the 7th, three who did not work on the 8th, and

two who did not work on the 9th.

Ninety-one interviewers participated in the work of the survey.

Of these, two did not fill out the log and one log was excluded from

the study because the interviewer was quite atypical in methods of

work and in the record that was compiled.

A total of 2319 attempts were reported on the logs of the 88 inter-

viewers whose logs were tabulated. Of these, 1223 resulted in com-

pleted interviews.

Most of the interviewers completed their assignments within four

days after they received them. The last interviewer to complete his

work finished on December 15, twelve days after the assignments

were mailed. Eighty-four of the 88 interviewers completed their

work in four days.

Each interviewer was left free to determine how many hours he

would work each day. Most of the work was done at a rate of one

to six hours a day, i.e., less than a full-time job would require.

Normally, interviewers did not start work before nine o'clock in
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the morning because respondents are likely to be preoccupied with

household tasks or other business before this hour. Interviewers

started work before noon about as often as they started after noon.

Ordinarily, they did not work beyond nine o'clock at night. Many
of them did not work in the evenings at all if they could obtain the

respondents they sought during the daytime. Almost a third of the

working days included some work after 6 p.m.

12.8 THE QUOTAS OF INTERVIEWS ASSIGNED

The 88 interviewers who submitted logs lived in 70 localities

throughout the United States ranging in size from the New York

Metropolitan District to rural areas. The distribution of the sample

by size of place and by quota categories was as shown in Table 12.2

on page 288. The distribution of the assignments by regions is shown

in Table 12.3 on page 289. The two accompanying examples are

fairly typical of the quotas that were assigned.

EXAMPLE 1

Quota Assigned to Interviewer for the St. Louis Metropolitan
District

Men Women Total

Quotas by age

Under 40 3 4 7

40 and older 4 4 8

Total 7 8 15

Quotas by race and

economic level °

A ($96.51 or more)

B ($44.01-96.50) 1 1 2

C ($18.01-44.00) 3 4 7

D ($18.00 or less) 2 2 4

Negro 1 12
Total assignment of

interviews 7 8 15

The economic levels were defined in terms of rentals (or equivalent rent for

an owner-occupied dwelling). The particular rental classes varied from one

locality to another. The Negro quota was not subdivided by economic level.

It was also specified that six of the interviews should be from the suburbs.



ANALYSIS OF FIELD OPERATIONS 287

EXAMPLE 2

Quota Assigned to Interviewer for Rural Non-farm Respondents near
Clarion, Iowa

Rural Non-farm Residents Men Women Total

Quotas by age

Under 40 1 1 2

40 and older 2 2 4

Quotas by race and eco-

nomic level °

A
B 1 1

C 2 1 3

D 1 1 2

Negro

Farm Residents Men Women Total

Quotas by age

Under 40 2 2 4

40 and older 2 3 5

Quotas by race a

White 4 5 9

Negro

Total assignment of inter-

views 7 8 15

For small communities economic levels were not denned in terms of rent

but by relative standards.
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TABLE 12.2

SUMMAEY OF QUOTA ASSIGNMENTS BY SlZE OF PLACE

Size of Place, in Thousands

2.5- 10- 25- 50- 250- 500- 1,000-

Quota Category Rural 10 25 50 250 500 1000 10,000 Total

Farm residents M 83° 6 2 3 4 2 2 102

F 85° 6 2 2 3 4 2 104

Non-farm White by-

economic level

A M 2 1 1 2 3 9

F 3 1 1 2 3 10

B M 8 5 6 4 8 10 5 21 67

F 12 5 7 4 11 6 5 24 74

C M 41 18 19 13 36 29 20 80 256

F 35 18 23 15 36 32 23 84 266

D M 22 9 14 7 22 17 15 49 155

F 28 12 12 8 21 21 11 49 162

Non-farm Negro M 5 1 2 3 4 1 1 11 28

F 8 3 5 1 2 11 30

Total quota M 161 39 43 30 75 60 45 164 617

F 171 42 47 29 76 65 45 171 646

Total 332 81 90 59 151 125 90 335 1,263

Age
Under 40 M 69 15 18 13 37 26 19 75 272

F 74 20 21 14 36 32 22 83 302

40 and over M 92 24 25 17 38 34 26 89 345

F 97 22 26 15 40 33 23 88 344

Number of interviewers to

whom these quotas

were assigned 22 6 6 5 13 9 7 23 91

° The rural farm quota was divided further, as follows: White male 69, White female 72, Negro
male 10, Negro female 9.
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TABLE 12.3

Summary of Economic, Race, and Farm Quotas by Region

Economic Level

Whitei Negro

Region A B C D Negro Farm Farm Total

New England 2 13 48 28 2 11 104

Middle Atlantic 4 31 118 71 13 6 243

East North Central 4 33 122 74 11 38 282

West North Central 3 13 50 31 5 36 138

South Atlantic 2 16 56 35 7 29 11 156

East South Central 1 6 21 14 11 26 79

West South Central 9 34 19 6 24 8 100

Mountain 1 4 16 10 8 39

Pacific 2 16 57 35 3 9 122

Total 19 141 522 317 58 187 19 1,263

Males Females °

NiUnder 40 and Under 40 and imber of

Region 40 older 40 older Total Interviewers

New England 20 25 23 25 93 7

Middle Atlantic 52 65 57 63 237 16

East North Central 51 68 58 67 244 20

West North Central 21 29 25 27 102 10

South Atlantic 26 31 27 32 116 12

East South Central 11 14 14 14 53 7

West South Central 13 19 16 20 68 8

Mountain 7 8 8 8 31 3

Pacific 25 30 28 30 113 8

Total 226 289 256 286 1,057 91

° Exclusive of farm quotas.
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The number of interviews assigned to one interviewer varied from

seven to twenty-five but most of the assignments were from twelve

to fifteen.

interviews

in Quota Interviewers

7 4

8 1

9 2

10 5

11 8

12 12

13 11

14 16

15 11

16 3

17 4

18 2

19 6

20 4

21

22

23

24 1

25 1

Total 91

From these facts it can be seen that a large and complicated

quota of interviews widely distributed over the United States was

assigned. The work was completed in eleven days. The num-

ber of interviews assigned to each interviewer was small enough

to permit him to complete his work in three or four days and

even in two. It is doubtful that allowance of a longer period of

time for the field work would have contributed to the accuracy or

completeness of the survey. If larger quotas had been assigned to

each interviewer, however, it might have been less difficult to com-

plete the survey. With a large number of interviews to fill, each

interviewer would have had somewhat more latitude in accepting

potential respondents. The effects of chance in encountering eligible

respondents would have been reduced. Obviously, if a quota of only

one interview had been assigned, the chances would have been only

about 0.5 that the first cooperative adult person would fit the quota
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with respect to sex, possibly less than 0.05 that he would fit with

respect to the combination of sex, age, and economic status. In a

larger quota these restrictions become less important. Only the last

of the interviews must be conducted under such highly restrictive

circumstances. No special analysis of this point was undertaken

here, since variation in the size of assigned quotas was quite small.

It was thought that special circumstances might be present with

very large or very small quotas.

12.9 THE HURDLES—KINDS OF UNSUCCESSFUL ATTEMPTS

Each interviewer set out to fill the assigned quota of interviews

by making calls at homes in various parts of the district and in some

instances by approaching persons in stores, offices, public buildings,

or on the street. About five out of nine of these calls and contacts

were successful in producing completed interviews. The other at-

tempts were unproductive for a variety of reasons and were classified

in the log as "not at home," refusals, "didn't fit quota," rejected, and

terminated. Any one of these classifications, of course, could have

been divided to exhibit more specifically the circumstances that

made the attempt unproductive, but this would have introduced

troublesome problems of making the classification comparable from

one interviewer to the next and it would have made the number of

instances of each type too small for reliable analysis. This section

will show the relative importance of each type of unsuccessful at-

tempt and the rate of shrinkage or attrition separately by region,

size of place, and type of interviewer. A study of the attrition rates

may be helpful in searching for possible sources of bias and in im-

proving the field operations of surveys. At each attempt to start

and complete an interview, an interviewer may encounter any one

of a number of possible difficulties. First of all, when interviews are

sought at a residence, the interviewer may find no one at home
when he rings the doorbell. Upon getting in contact with a possible

respondent, the interviewer may find that this person refuses to be

interviewed because he or she is, at the moment, preoccupied with

personal business, family duties, or housework, or going out of the

house for business or pleasure. The prospective respondent may also

refuse to be interviewed because he is not in sympathy with the

survey or is unwilling to state his views.

After clearing the hurdle of refusals, the interviewer has to deter-

mine whether the potential respondent is qualified for interviewing

in relation to the quota categories that remain to be filled. In the
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first few attempts, of course, none of the quota categories is filled and

a person of either sex, of any age above twenty, and any economic

status will be acceptable, providing that person is not a visitor from

outside the interviewer's district. Toward the end of the interview-

ing, however, the interviewer may have completed the number of

assigned interviews with females, with persons under forty years of

age, and for all economic levels except the lowest class, D. He will

then have to look for a male, forty years of age or older, in the eco-

nomic class D. Then the quota requirements will definitely restrict

his opportunities to find a suitable respondent.

TABLE 12.4

The Hurdles from Initial Attempt to Completed Interview

Hurdles to Completed Interview Number Per Cent

Attempts to obtain interviews 2319 100

Less those in which no one was at home 443 19

Remainder with a contact made with some

individual 1876 81

Less those who refused to be interviewed 244 11

Remainder willing to be interviewed 1632 70

Less those in which the person was too

young or did not fit an unfilled quota

category for some other reason 280 12

Remainder, interviews begun 1352 58

Less those who terminated interview be-

fore it was completed or who were re-

jected by the interviewer after the

interview was started 129 5

Remainder, completed interviews 1223 53

Finally, after clearing the hurdles of obtaining a willing respond-

ent who qualifies under the quota restrictions, the interviewer may
find it necessary to reject the respondent for other reasons, such as

inability to answer the questionnaire or conviction that the respond-

ent is not replying truthfully. In some instances, interviews that are

started are terminated before they are completed for a variety of

reasons. Consequently, the last two hurdles are those of rejected

and terminated interviews.

After all these hurdles had been cleared in the NORC survey,
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there remained a group of respondents who were qualified under the

quota restrictions and who answered the questions that were put to

them, yielding completed interviews. The numbers of attempts that

failed to clear each hurdle are shown in Table 12.4.

12.10 ATTRITION RATES

The purpose of this section is to examine the successive losses or

attrition at these various hurdles and to examine the relation of the

regions, the size of the city, the time of day, the day of the week, and

various interviewer characteristics to these types of attrition. We
shall also seek to determine the cost in time of these types of attri-

tion, so that it can be used in the designing of sampling surveys and

can be compared with other types of interviewing and survey pro-

cedures. Obviously, these loss rates depend in part on the nature of

the survey, particularly in the case of refusals. (See Chapter 11,

pp. 265-266.)

There appear to be definite differences in attrition rates between

various parts of the country. Table 12.5 shows for each region and

major geographic division the percentage of the attempts reaching

TABLE 12.5

Attrition Rates at Each Hurdle, by Regions

Percentage Attrition ° Per Cent
Number

of

of

AttemptsMajor Geographic No One Did Not Rejected or

Division and Region Attempts at Home Refused Fit Quota Terminated Successful

East

New England 243 18 13 31 12 44

Middle Atlantic 502 19 21 13 20 45

North Central

East North Central 493 21 12 13 5 57

West North Central ' 228 21 7 18 1 60

South

South Atlantic 272 16 9 15 9 59

East South Central 109 16 9 17 9 59

West South Central 173 16 9 20 5 58

West
Mountain 67 7 19 18 2 60

Pacific 232 24 13 18 14 47

All regions 2319 19 13 17 10 53

East 745 19 18 19 17 45

North Central 721 21 10 15 4 58

South 554 16 9 17 7 59

West 299 20 15 18 11 49

° Each percentage is computed from the number of losses of the kind indicated at the head of its

column and the number of attempts remaining after one excludes those that were unsuccessful for

reasons represented by columns to the left of it. Hence the percentages do not add to 100. The regions

are those used by the Census of Population.
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the hurdle that did not succeed in passing it. Some of the differ-

ences that are shown may be due to chance or irrelevant factors, or

to the particular characteristics of the interviewers who were re-

cruited for the field staff in each region. There are certain differ-

ences, however, that appear to be related, at least in part, to char-

acteristics of the population of each region and to the regional

weather in December. The East shows a high rate of refusals, re-

jections, and terminations and, in comparison, the North Central

and the South show low rates. The similarity of the rates of not-

at-home and did-not-fit-quota suggests that there may be no sub-

stantial regional differences in these types of attrition, though there

may be important local differences within the regions.

Attrition rates are given in Table 12.6 for rural interviews and a

classification of cities by size. Attempts in rural districts or urban

places of less than 10,000 population appear to have the lowest at-

trition rate. Apart from this there is little evidence of a relation

between attrition rates and the size of cities over 10,000. This kind

of analysis of attrition can be carried down to areas within a city,

but to get enough experience for comparison we must group areas of

similar type, such as apartment house areas, high and low rent areas,

and areas with high percentages of home ownership.

Attrition may be expected to vary by the day of the week and

time of day. Table 12.7 shows the rates by the date and day of the

week. The variation shown on the last four days is probably due

to chance and special circumstances. Sunday seems to differ re-

markably little from other days of the week, though it clearly has

lower rates of not-at-homes and refusals. Sunday in the summer
time might show higher rates.

Table 12.8 presents attrition rates by the time of day at which

the interviewer started to seek a respondent. Great differences in the

rate of not-at-homes might be expected, and actually there are defi-

nite differences, of perhaps a lesser degree than we would guess in

advance. Attempts after 4:00 p.m. appear to have about half the

attrition of this kind that earlier attempts have. The dinner hour is,

of course, the time that shows the lowest rate of all. Refusal rates

seem to be lower after 2:00 p.m. than before. The rates for did-not-

fit-quota rise during the afternoon, whereas rejection and termina-

tion rates decline. The latter may reflect the pressure of housework

and other demands on the respondent's time in the early morning, at

noon, and in the evening. The final rate of successful attempts

varies very little and seems to be highest before 10:00 a.m. and after

5:00 p.m. All these variations must be analyzed further to determine



TABLE 12.6

Attrition Rates at Each Hurdle, by Rural Location and Size of City

Percent:age Attritiori
b Per Cent

Number
of

of

AttemptsSize of No One Re- Did Not Rejected or

Place a Attempts at Home fused Fit Quota Terminated Successful

Rural 528 16 9 17 5 60

2,500- 131 15 5 18 6 62

10,000- 192 15 21 16 15 48

25,000- 130 25 5 33 5 45

50,000- 272 23 11 17 14 49

250,000- 272 19 15 20 18 46

500,000- 166 17 16 17 5 54

1,000,000

and over 628 21 17 13 10 52

All localities 2319 19 13 17 10 53

a The classification is that given to the entire quotas of the interviewer. Hence

some rural interviews are included in the city-size classes. Rural includes farms

and non-farm population. Areas of 50,000 or more include all their Metropolitan

Districts as defined by the Census.
5 See footnote a in Table 12.5.

TABLE 12.7

Attrition Rates at Each Hurdle, by Date op Attempt

Day and Percentage Attrition ° Per Cent

Date, Number of

December of No One Re- Did Not Rejected or Attempts

1947 Attempts at Home fused Fit Quota Terminated Successful

Fri. 5 34 32 b 9 b 10 6 16 b 47 6

Sat. 6 349 19 16 16 10 51

Sun. 7 282 13 11 16 13 56

Mon. 8 618 23 15 17 6 51

Tues. 9 549 17 12 17 12 53

Wed. 10 304 18 13 22 6 53

Thur. 11 85 21 9 18 10 53

Fri. 12 37 5 b 3 6 12 b 10 6 73 b

Sat. 13 16 25 b 8 b 18 b 6 56 6

Sun. 14 13 23 h 33 b b 6 54 b

Mon. 15 22 41 b O 6 S b 33 b 36 b

Date not

recorded 12 33 6 12 b 0» b 58 b

Entire

survey 2319 19 13 17 10 53

See footnote a in Table 12.5.

6 These rates and percentages are calculated from fewer than fifty attempts and

are subject to large sampling errors.

295
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TABLE 12.8

Attrition Rates at Each Hurdle by Time of Day

Percent*ige Attritiori° Per Cent
Number

of

of

AttemptsNo One Re- Did Not Rejected or

Time, a.m. Attempts at Home fused Fit Quota Terminated Successful

8:00- 8:59 5 6 6 20 b b 80 6

9:00- 9:59 94 19 11 3 10 63

10:00-10:59 254 26 13 10 11 51

11:00-11:59 240 22 18 13 8 51

Time, p.m.

12:00-12:59 217 17 14 16 13 52

1:00- 1:59 282 21 18 18 7 49

2:00- 2:59 315 21 12 21 5 53

3:00- 3:59 349 21 11 22 9 50

4:00- 4:59 266 14 8 22 14 53

5:00- 5:59 101 10 10 16 7 63

6:00- 6:59 55 5 15 16 14 58

7:00- 7:59 96 10 10 17 12 58

8:00- 8:59 32 22 b 12 6 5 6 14 b 56 b

9:00- 9:59 13 b 23 b 40 b b m b

Entire survey- 2319 19 13 17 10 53

a See footnote a in Table 12.5.

6 These rates and percentages are calculated from fewer than fifty attempts and

are subject to large sampling errors.

what factors other than time of day may be involved. Some inter-

viewers start early, others late. Some work evenings and others do

not. Week end interviewing involves different conditions. After

factors associated with these complications are accounted for, the

remaining effect of the time of day may be different than that shown

in Table 12.8. Until enough data can be accumulated for such an

analysis, the general conclusion may be that time of day has a small

effect on attrition rates.

All observed attrition rates vary quite a bit by chance. They also

vary somewhat with the interviewer's skill in attaining cooperation

and holding down the refusal rate. They vary with his ability to lo-

cate persons who will meet the quota requirements. It is possible

that some interviewers do not apply the quota requirements strictly

and precisely but are willing to accept persons close to an unfilled

quota category in age or economic status, for example, as satisfac-

tory for the category. There is no way of determining to what ex-

tent this relaxing of the quota requirements may be practiced. An
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examination of the ages reported on the schedules might throw light

upon it. (It was not thought worth while to undertake such an ex-

amination for this study.)

The interviewers' experience in survey work, the ratings on the

quality of their work in recent surveys, and other interviewer charac-

teristics were examined to see to what extent they appeared to be

related to the various attrition rates. The results of some of these

analyses are given in Tables 12.9 to 12.13.

Experience in previous surveys appears to have little effect on at-

trition rates, except that the refusal rate is higher for interviewers

who have had no previous experience with NORC and the rate for

did-not-fit-quota rises with experience.

TABLE 12.9

Attrition Rates at Each Hurdle, by Interviewer's Experience in

NORC Surveys

Number of Number Percentage Attrition ° Per Cent
Previous

Surveys

of

Inter-

Number
of

of

AttemptsNo One Re- Did Not Rejected or

for NORC viewers Attempts at Home fused Fit Quota Terminated Successful

None 5 164 15 27 12 11 49
1-3 14 311 18 15 15 10 53

4-9 15 388 18 13 18 7 54
10-19 17 459 20 10 18 13 52

20-29 13 325 21 9 20 7 54

30-49 7 216 21 18 24 6 46
50-99 14 402 20 11 15 12 53

100 and over 3 54 15 4 5 2 76

All attempts 88 2319

° See footnote a in Table 12.5.

13 17 10 53

TABLE 12.10

Attrition Rates at Each Hurdle, by Rating of Interviewer on Quality

of Work in Last Three Surveys

(Rating 1 is lowest, 5 highest)

Number Percentage Attrition ° Per Cent
of

Inter-

Number
of

of

AttemptsNo One Re- Did Not Rejected or

Rating viewers Attempts at Home fused Fit Quota Terminated Successful

1 2 64 20 2 34 15 44

2 17 459 18 16 19 11 50

3 26 677 20 11 15 11 54

4 28 709 20 11 15 8 55

5 6 178 18 14 26 9 47

Not rated 9 232 16 21 12 8 54

All attempts 88 2319

° See footnote o in Table 12.5.

19 13 17 10 53
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TABLE 12.11

Attrition Rates at Each Hurdle, by Judgment Ratings of Interviewers

by expensiveness in previous surveys

Number Percentage Attrition a Per Cent
of

Inter-

Number
of

of

AttemptsNo One Re- Did Not Rejected or

Rating viewers Attempts at Home fused Fit Quota Terminated Successful

Expensive 7 213 18 13 25 15 46

Average 51 1324 19 13 15 9 54

Inexpensive 10 289 25 13 15 6 52

Not rated 20 493 15 12 21 10 53

All attempts 88 2319

a See footnote a in Table 12.5.

19 13 17 10 53

TABLE 12.12

Attrition Rates at Each Hurdle, by Education of Interviewer

Number Percentage Attrition Per Cent
of

Inter-

Number
of

of

AttemptsNo One Re- Did Not Rejected or

Education viewers Attempts at Home fused Fit Quota Terminated Successful

Completed high

school 12 265 16 9 8 9 64

Some college 37 963 20 14 16 6 54

Completed college 24 699 19 13 23 15 47

Graduate training 10 249 18 14 17 4 55

Not reported 5 143 17 17 14 15 50

All attempts 88 2319 19 13 17 10 53

° See footnote a in Table 12.5.

TABLE 12.13

Attrition Rates at Each Hurdle, by Age of Interviewer

Number Percentage Attrition ' Per Cent
of

Inter-

Number
of

of

AttemptsNo One Re- Did Not Rejected or

Age viewers Attempts at Home fused Fit Quota Terminated Successful

20-24 8 281 22 23 17 11 44
25-29 8 152 19 13 14 3 59

30-34 8 196 23 13 14 24 46
35-39 15 371 17 11 22 7 56
40-44 17 462 22 11 18 8 55
45-49 12 301 23 10 20 7 54
50-59 13 370 26 12 15 9 52

60 and over 2 43 21 b O 6 0» b 72 b

^ot reported 5 143 22 17 14 15 50

All attempts 88 2319 19 13 17 10 52

° See footnote a in Table 12.5.

" These rates and percentages are calculated from fewer than 50 attempts and are subject to large

sampling errors.
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The rating of the interviewer's work on the three preceding sur-

veys also shows little relation to attrition rates, except in the case

of the two interviewers who were rated in the lowest grade. It is

possible that the data from the logs of these interviewers are subject

to a greater degree of error than data from the other logs. Simi-

larly, the informal judgment rating on expensiveness reveals only a

modest difference in attrition rates, and the number of interviewers

in the extreme groups is too small to exclude the possibility that

most of the difference is due to other individual characteristics of the

interviewers who happen to be rated in each class.

Attrition rates vary with the education of the interviewer, but in

a direction opposite to what might be expected. Interviewers whose

education did not extend beyond high school had the lowest attrition

rates and college graduates the highest.

The age of the interviewer appears to have little relation to attri-

tion, except that interviewers who were under 25 years of age had

higher refusal rates.

All the comparisons of attrition rates by various characteristics

of interviewers are limited to interviewers who had been selected and

trained and whose records were satisfactory. If there is a strong

relation between a personal characteristic and attrition, it is likely

to lead to a higher proportion of rejections of applicants for the in-

terviewing staff or even a lower rate of applications because experi-

ence in work of a similar nature discourages an otherwise likely ap-

plicant. Those interviewers who are selected and who continue in

interviewing may make up for unfavorable factors by exceeding the

average on other factors favorable to low attrition rates and accept-

able quality of work. If natural processes of selection have had ef-

fects such as these, a vigorous effort to recruit interviewers may
reveal relationships between interviewer performance and characteris-

tics quite different from the modest relationships exhibited by pre-

vious experience and analyses such as the foregoing.

12.11 EFFECTS OF ATTRITION

How serious were these losses through attrition? A general meas-

ure of their cost in time can be computed. If every attempt had

been successful, the total time required for the completion of the

survey would have been reduced by the elimination of time lost for

attempts in which no one was found at home or there were refusals

or other losses. This is a very unrealistic assumption, but it ap-

pears to set an upper limit on the amount of time that might be
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saved by more skillful performance of the interviewer's work and

better luck in finding qualified respondents. On this basis. 47 per

cent of the attempts could have been avoided. Assuming that the

"other" time was reduced in proportion to the reduction in time spent

in seeking respondents and in contact with them, the total time

spent on the survey would have been reduced 18 per cent. This

percentage seems remarkably low in view of the extreme assumption

that has been made. It is small because the unsuccessful attempts

did not involve very much, if any, interviewing time. The contact

time that was spent on completed interviews amounted to 65 per

cent of the total time spent on all attempts. (This is exclusive of

time out.) The contact time for unsuccessful attempts was only 8

per cent of all time spent. It may be assumed, therefore, that the

saving through the complete elimination of attrition will be less than

18 per cent, since the time that must go into the study of instruc-

tions and filling out of reports will not be reduced very much by the

elimination of attrition. It may even be increased by the special

steps necessary to avoid the losses.

On the basis of time, therefore, it would appear that attrition is

not a very serious problem. However, the strain on the interviewer

and also the distortion of the sample through the omission of people

who are away from home, or who refuse to cooperate, may be quite

important in many surveys. No data on these effects of attrition

were available in the current study. It should be noted that some

of the individuals who were missed in unsuccessful attempts were

not eligible to be interviewed or were not needed to fill the quotas.

Apart from these people who were not qualified to be in the survey,

there were others who were qualified and whose omission may have

biased the survey results. Unfortunately, we know very little if any-

thing about them. Further studies of the characteristics of such in-

dividuals would be quite valuable.

There is some danger of overestimating the differences that exist

between the opinions and attitudes of people who are temporarily

away from home or who are inclined to refuse to be interviewed and

those of people who are available and cooperate. Refusal as well as

absence from home are ordinarily rather temporary factors in the

life of an individual who may be approached as a respondent. At

another time, he will be found at home or in a mood to cooperate.

Only a small fraction of the population is away from home a large

part of the time or persistently non-cooperative. Even if their atti-

tudes are substantially different from those of other persons, these

persons form so small a proportion of the sample that the effect of
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including or excluding them will usually be negligible. On this

point, see Chapter 11, page 268.

12.12 OPERATION AND EFFECTS OF THE
QUOTA ASSIGNMENTS

One of the principal purposes of this study was to find out some-

thing about the ways in which the quota requirements introduced

difficulties into the interviewers' work and how serious these diffi-

culties were. We were also interested in finding out how rapidly the

unfilled balances became restrictive as the interviewers' work neared

completion. It was possible to study this in several ways.

First of all, an attempt was made' to determine whether certain

types of persons required to fill quota categories were especially dif-

ficult to locate. We thought, for example, that young men or older

men might be the more difficult to locate and that most of the inter-

viewers would end up searching for respondents of the few most

difficult types. The results of the analysis dispelled any notion that

there are strong differences in difficulty of finding various kinds of

people. At least such differences as do exist apparently can be over-

come by looking more actively for the difficult types of individuals

from the beginning of the survey.

It is significant, for example, that of the 86 interviews completed

on the last attempt, thereby filling the interviewers' quotas, 42 were

men and 44 were women. They were about equally divided by age

as well as by sex; 40 were under 40 years of age and 46 were 40 years

of age and over. It would appear that if there are difficult types,

they vary from one place to another. It is also interesting that of

these 86 attempts, 70 were home contacts. Thus the percentage of

home contacts in the final attempt was 81, almost identical with that

for the entire survey, indicating that there was no pressure to roam

the streets looking for individuals who could not be found in the

calls at homes. Many interviewers, of course, completed their en-

tire assignment without making any interviews on the street, in of-

fices, or in other places outside the home.

The extent to which the quota restrictions increased the work of

the interviewers can be estimated by taking the number of attempts,

apart from those that were unsuccessful because no one was at home
or the person refused, and calculating the percentage that were un-

successful because the individual did not fit the quota. On this basis

280 out of 2319 attempts were unsuccessful because quota restric-

tions would not permit the interviewing of one more person of the
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type contacted. This ratio is probably an underestimate. Appar-

ently in some instances the losses were classified as rejections, though

the instructions stated clearly that this category was for individuals

rejected for reasons other than quota reasons. Also a few inter-

viewers exceeded their quotas. It would appear, therefore, that 12

per cent of attempts and 5 to 6 per cent of the total time were lost

as a result of the quota restrictions. There may have been some ad-

ditional loss of time in travel, looking for particular types of indi-

viduals who would fit the quota categories that remained to be filled,

but our data do not permit an extraction of this portion of the time.

It is probably relatively small compared with the total time spent

for the survey.

For the whole survey, the loss for quota reasons was about equal

to the loss through not finding anyone at home and about the same

as the combined loss from refusals and rejections.

The effect of quota restrictions was negligible at the beginning

of the survey but increased as the interviewer neared the comple-

tion of his assignment. The last attempt necessarily was a com-

pleted interview since it finished the job. Therefore, all last at-

tempts should be excluded from the calculation of the rate at which

the quota restrictions became operative. Twenty-three out of 88

attempts that were next to the last were unsuccessful because of

quota reasons. This is 26 per cent of such attempts. The percent-

ages for the third, fourth, fifth, sixth, and seventh from the last ran

18, 26, 13, 19, 9 per cent, respectively. Taking the five attempts

that preceded the successful interview, we find that 20 per cent of

the attempts were unsuccessful because of quota reasons. For all

attempts, 12 per cent were unsuccessful for this reason. It would ap-

pear, therefore, that the percentage increased as the interviewing

neared its conclusion, but not as much as might be expected.

Oddly enough, the increase in the losses due to quota reasons was
offset in part by decreases in losses due to other reasons as the inter-

viewing progressed. The percentage of attempts that resulted in

completed interviews fell from 53 per cent for all attempts to 48

per cent for next-to-last attempts. Excluding the last four attempts,

52 per cent of all attempts were successful. Thus it would appear

that the tightening up of the effects of the quota restrictions toward

the end of the work did not cut down very much the yield of com-

pleted interviews per 100 attempts, the number remaining at 47 to 50

up to the last attempt which was, of necessity, 100.

Table 12.14 exhibits the relation of attrition to the quota situation

just previous to the attempt. The classification is by the age and
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TABLE 12.14

Success of Attempts in Relation to Age-Sex Quota Categories

Completed Prior to the Attempt

Com- Per Cent

pleted of Did Not
Number Inter- Attempts Fit DFQ

Age-Sex Quota of views Suc- Quota per

Categories Completed Attempts (I) cessful (DFQ) I

None 1317 723 55 111 0.15

Males under 40 171 84 49 20 0.24

Males over 40 127 62 49 24 0.39

Females under 40 149 79 53 20 0.25

Females 40 and older 42 26 62 « 2 0.08«

Total, one category 489 251 51 66 0.26

All males 87 43 49 11 0.13°

All females 54 29 54 13 0.24°

All under 40 101 51 51 21 0.21

All 40 or older 17 8 47 a 5 0.29"

Males under 40 and females

40 and older 31 14 45° 11 0.03°

Males 40 and older and

females under 40 33 23 70° 0.00°

Total, two categories 323 168 52 51 0.31

All except males under 40 47 21 45° 16 0.76°

All except males 40 and older 49 23 47 a 11 0.48°

All except females under 40 15 10 67° 3 0.30*

All except females 40 and

older 76 27 36 21 0.78

Total, three categories 187 81 43 51 0.63

Grand total b 2316 1223 53 279 0.23

° These percentages and proportions are calculated from fewer than fifty

attempts or interviews and are subject to large sampling errors.

6 Exclusive of three attempts after all categories were filled.
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sex requirements that have been satisfied and does not take account

of the farm, race, and economic categories.

More than half the attempts were made before any one of the

four age-sex categories (males under 40, females under 40, males 40

or older, females 40 or older) had been filled. Of these 1317 at-

tempts, 723 resulted in completed interviews. This is 55 per cent.

However, 111 of these attempts were marked as not fulfilling the

quota restrictions, presumably because one or more of the farm, race,

or economic categories had been filled or did not have any inter-

views assigned to it in the quota. Some interviewers had no assign-

ment for economic class A, and many had none for Negroes and

farmers. If these 111 had all been completed interviews, the percent-

age of successful attempts would rise to 63 per cent. However, it

is unrealistic to suppose that in the absence of any quota restric-

tions all 111 contacts would have been successful. Some of them

would have been lost by refusal or rejection. This is confirmed by

the fact that if all DFQ contacts are counted as successes, the per-

centage of success increases as the quota situation becomes more re-

strictive. If only three-fifths of the DFQ contacts are assumed to

lead to successful interviews, the success rate remains almost con-

stant at 60 per cent. This assumption, doubtless, understates the

percentage of completed interviews that would have been obtained

if quota restrictions had not interfered.

It was thought that perhaps one effect of quota restrictions would

be to increase the time per attempt, as the quota was progressively

filled, especially the time spent seeking a suitable respondent. How-
ever, as will be seen from Table 12.15, the average time spent in seek-

TABLE 12.15

Comparison of the Result of Attempt and Average Seeking Time for
First Three and Last Three Attempts

Average Seeking Time,

Minutes

Attempts

First Three

Attempts

Last Three

AttemptsResult of Attempt First Three Last Three

Completed interviews 162 178 6.1 5.9

No one at home 59 26 3.3 3.7

Did not fit quota 5 40 5.4 5.2

Rejected, refused, or

terminated 39 20 5.1 4.6

All attempts 264 264 5.4 5.5
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ing a contact for the last three attempts prior to the final attempt

was only one-eighth of a minute greater than the average time spent

for the first three attempts.

An extensive analysis was made of the relation of the type of per-

son contacted to the date and hour of day when the contacts were

made, since it was felt this would throw light on the effect of quota

restrictions. On the whole, this analysis showed very little in the

way of demonstrable differences. As we might expect, a somewhat

larger proportion of women were interviewed in the middle of the

day, and a large proportion of the men were interviewed on Sunday.

12.13 SCATTERING THE INTERVIEWS

Since people who live in different neighborhoods tend to differ in

their attitudes and opinions, it is desirable to obtain a more repre-

sentative sample of these variations by spreading the interviews

among a number of neighborhoods instead of taking them all in one

place. The quota requirements tend to spread the interviews geo-

graphically because they require fixed numbers of interviews from

people in different economic groups. In addition, the interviewers

are instructed specifically to avoid bunching their interviews in any

locality. They are requested not to make more than three calls in

any block or more than six interviews in any one neighborhood.

These efforts to obtain a selection from several neighborhoods neces-

sarily increase the distance traveled per interview, but such efforts

are justified by the contribution they make to the representativeness

of the sample.

No attempt was made to record the distance interviewers traveled

in covering their assignments, but 1300 miles of travel by automo-

bile were reported on their expense sheets. There was no very prac-

tical method by which interviewers could measure the distances they

traveled while walking. However, the addresses were recorded in the

log, and it was possible to make a rough classification of the at-

tempts and interviews in relation to the address of the preceding

attempt and the preceding completed interview.

Table 12.16 shows a classification of attempts by address in rela-

tion to the address of the preceding attempt. Thirty-five per cent of

the attempts were made "within a block," i.e., on the same street as

the preceding attempt and with house numbers differing by less than

100. This is a very rough measure since some house numbering sys-

tems run less than 100 to the block. The average time between con-

tacts reported for such attempts was only 1.9 minutes, about a third
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TABLE 12.16

Average Seeking Time by Address in Relation to Address of

Preceding Attempt

Number of Attempts to Average Time Spent Seeking

Obtain an Interview Contacts, Minutes

Address in Relation to

Address of Preceding At In Other All At In Other All

Attempt Home Places Places a Home Places Places a

Within a block 732 73 813 1.9 2.1 1.9

On same street 45 9 56 5.5 3.7 5.3

Different street 548 106 670 6.2 7.1 6.2

First attempt this day 181 31 212 7.9 9.0 8.1

One or both on rural route 319 27 355 7.2 3.4 6.9

In a town without street ad-

dresses 151 31 188 5.9 7.5 6.1

Not recorded 14 6 25 5.6 2.7 4.4

Total 1990 283 2319 4.9 5.6 4.9

° Includes 46 for which place of interview was not recorded.

of the average time for attempts on the same street but with house

numbers differing by 100 or more. Some of the contacts on a dif-

ferent street may have been in the same block but just around the

corner.

In analyzing the figures in Table 12.16, we must bear in mind the

fact that many calls will be made in the same block because the

first attempt in the block was unsuccessful. Consequently we have

also compared the address of each attempt with the address of the

last previous successful interview. On this basis, 378 completed in-

terviews were obtained within a block of the last preceding attempt,

204 of them being within a block of the last preceding interview.

Thirty more interviews were obtained on the same street as the last

preceding interview but more than a block apart. In 482 successful

interviews, the address was on a different street than that of the pre-

ceding interview. There were 187 interviews that were counted sep-

arately because they were the first for the day and were almost al-

ways on a different street from the last interview on the previous

day. In 204 instances the interview or the preceding interview or

both were on a rural route, and in 113 instances neither was on a

rural route but one or both was given with the name of the com-

munity instead of a street address. Almost all the latter were in

small towns or villages.

Out of approximately 900 interviews for which street addresses

were given, 22 per cent were close enough to the preceding interview

to be classified as less than a block apart, accepting house numbers

as a crude measure of distance; addresses around the corner are not
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included in this estimate. This is a smaller percentage than would

be obtained by a block segment or block subsampling procedure with

an average of say 1.3 or more respondents per block. In many in-

stances the addresses were on different blocks, although they were

less than a block length apart.

Similarly the rural and small-town interviews were spaced out at

various distances. The average travel time between them is decep-

tive since it merges a few very long trips with many short ones.

Also, some of the rural interviews were made in town instead of at

the farm or the home of rural non-farm respondents.

The attrition rates for rural and small-town attempts, given in

Table 12.17, were a little lower but not very much lower than those

TABLE 12.17

Attrition Rates for Rural and Small-Town Attempts

Percentage

Attempts, Located in Rela- of Attempts

tion to Preceding Completed That Were
Interview Unsuccessful

Within a block 54

On same street 32 °

Different street 46

First attempt this day 41

One or both on a rural route 43

In a town without street

addresses 40

Total 47

° Based on only 56 attempts.

for the rest of the survey. Refusal rates were somewhat higher, but

losses to ineligibility under the remaining quota requirements were

much smaller than those attempts that were made within a block

of the preceding completed interview.

As we might expect, the time required for seeking the contact in-

creased with an increase in the apparent distance, as Table 12.16

shows.

Interviewing times did not vary appreciably with distance, except

that the time required for interviews made within a block of the pre-

ceding interview or on the same street was a little shorter. This

may be due to a combination of causes. For example, there may
be a tendency on the part of interviewers who do not scatter their
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interviews to be a little less thorough in their interviewing. Table

12.18 shows the average contact times.

TABLE 12.18

Average Contact Time by Address in Relation to Preceding Attempt

Home Attempts Attempts Elsewhere

Address in Relation to Contact Seeking and Contact Seeking and

Preceding Attempt Time Contact Time Time Contact Time

Within a block 10.9 12.8 13.1 15.2

On same street a 15.3 20.8 16.0 19.7

Different street 13.9 20.1 19.5 26.6

First attempt this day 14.5 22.4 22.9 28.9

One or both on rural route 14.4 21.6 15.3 18.7

In a town without street

addresses, either or both 15.1 21.0 17.3 24.8

Not recorded 9.1 14.7 16.7 19.3

Total survey 12.9 17.7 17.4 22.9

a Based on only 56 attempts.

Of all the attempts, 1990 were reported as having been made at

the home of the respondent, and 283 at other places, whereas 46

were not recorded. The interviews made elsewhere than in the re-

spondent's home show a little lower refusal rate and lower losses

from did-not-fit-quota than do home attempts, even after attempts

that found no one home are excluded from the computation. When
interviewers seek respondents in public places, they are able to avoid

certain losses for quota reasons and non-cooperation merely by

"sizing up" the persons they see before selecting them.

12.14 SEEKING RESPONDENTS

We now turn to a further analysis of time rates. The interviewer

log enables us to separate time spent in seeking an interview from

time spent in contact with potential respondents or waiting for them

to come to the door. The time spent in seeking was partly spent in

traveling from one place to another, but also partly in making in-

quiries about where certain types of persons might be found. It is

clear from several of the interviewers' reports that a portion of the

time spent in seeking was included in the entries for "time out."

From the explanations of time out recorded in the log, we can
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make a rough estimate of this additional seeking time, though most

of it is not distinguished from travel between districts and other ac-

tivities. All together, between 210 and 320 hours were spent in

seeking contacts compared with 520 hours of contact time. The
total amount of time recorded in the logs for survey business was

between 940 and 1000 hours. The relation of seeking time to the

outcome of the attempt, size of the community, and characteristics

of the interview will be analyzed on the basis of the 191 hours of

time specifically reported on the log as spent in seeking respondents.

The amount of time spent in seeking respondents varies somewhat

from region to region, between interviewers, and from one type of

result to another. For all attempts the average seeking time was 4.9

minutes. For those attempts that resulted in completed interviews,

it was slightly higher, 5.8 minutes, whereas the seeking times for at-

tempts that resulted in not-at-homes and refusals were 3.4 and 3.7

minutes respectively. The differences in average time are not great

and probably reflect differences between the situations in which we
are likely to obtain completed interviews and those in which we are

more likely to be unsuccessful for various reasons. Thus, in an

apartment house the time spent in seeking the next attempt may be

relatively small but the probability of finding no one at home rather

large, whereas in the suburbs the time required to go from one house

to another is greater than in the more densely settled areas and, at

the same time, the probability of finding a cooperative respondent

home is larger. Because a number of factors of this kind may ac-

count for substantially all the differences in seeking time, we may
reasonably conclude that the average amount of time in seeking con-

tacts reflects various factors and situations but does not show any

peculiar factors of great importance other than interviewer differ-

ences and the scattering of interviews shown in Table 12.16.

12.15 CONTACT TIME

The time involved in actual contact with a respondent or a po-

tential respondent varies greatly according to the outcome of the ef-

fort, which is exactly as we might expect; but the regularity of the

increase is impressive, as shown in Table 12.19.

In analyzing these contact time figures, a distinction can be made

between the completed and terminated interviews on one hand and

other types of outcome on the other. The length of the questionnaire

affects only the former. In making any estimates for a different type

of survey, therefore, the contact time for interviews and terminated
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TABLE 12.19

t of Attempt and Average Contact Timi

Result of Attempt Average Contact

to Obtain Interview Time, Minutes

No one at home 2.0

Refused 2.8

Did not fit quota 3.5

Rejected 4.3

Terminated 14.8

Interview completed 22 .

8

interviews should be adjusted to the length of the prospective ques-

tionnaire, but contact time for the other outcomes of an attempt

should not be adjusted for the change in length.

12.16 AGGREGATE TIME FOR THE WHOLE JOB

In addition to the time spent on seeking interviews and in the

contacts themselves, time was taken out for reading instructions,

writing up reports, traveling between districts, and a variety of other

purposes connected with the survey, as well as for personal business

and relaxation. Table 12.20 presents an analysis of the time out

as reported on the log. It should be noted that this table does not

include time for travel from home to the district in which the inter-

viewer started work for the day or for returning home from the

district, nor is time spent in studying instructions and making re-

ports included. Only partial information is available from the log

TABLE 12.20

Time Reported on the Log Apart from Seeking and Contact Time

Minutes per

Type of Activity Attempt

Work on survey (checking schedules, reviewing

specifications, etc.) 0.5

Travel between attempts (but not to and from

home) 1 .

1

Luncheon or dinner, coffee, rest, etc. 1.2

Combinations of two or more of the types above 2 .

9

Personal business, shopping, etc. 0.8

Combinations of personal business with other types .

9

Type of activity not recorded 1 .

1

All time between attempts 8 .

4
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on this last activity. Some information is given by regular time re-

ports. The average time spent by interviewers for these purposes

was about two hours per interviewer. There may have been addi-

tional time that was not charged on the time sheets. The total time

reported for payment is divided approximately as follows: seeking

time 14 per cent, contact time 39 per cent, and other interviewer

time, 47 per cent.

The total time was analyzed in relation to the result of the at-

tempt and various other factors. Tables 12.21 to 12.23 show some

TABLE 12.21

Total Seeking and Contact Time by Result of Attempt, Not Including

Time between Attempts

Standard Coefficient

Result of Attempt Average, Deviation, of

to Obtain Interview Minutes Minutes Variation

No one at home 5.4 5.7 107

Refused 6.5 6.7 101

Did not fit quota 8.4 8.8 105

Rejected 9.5 9.2 97

Terminated 17.8 16.1 90

Interview completed 28.5 14.0 49

All attempts 18.4 15.7 85

of the results of this analysis. The average time spent in seeking

and contact increases with the apparent amount of interviewing,

from 5.4 minutes for attempts that found no one at home to 28.5

minutes for completed interviews. These averages represent distri-

butions of actual times that have standard deviations about equal

to the average itself, except for completed interviews and all at-

tempts. The time required for interviewing is less variable than

that for seeking, as we should expect from the standard set of ques-

tions used for interviewing and the diverse situations in which the

interviewer seeks to find a respondent.

The average times show no very regular relation to size of place.

Other factors appear to introduce quite a bit of irregular variation.

Regional differences in average time per completed interview are of

moderate size and show the New England, West South Central, and

Mountain regions high and the Pacific region low. New England is

high because it has high attrition rates, and the other regions are

high because of travel difficulties and other factors.
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TABLE 12.22

Average Time per Completed Interview, and per Attempt, by Size

of Place

Minutes per Completed Interview a

Number of Time Out
Size of Completed between

Place Interviews Seeking Contact Attempts Total

Rural 319 10.8 24.8 12.6 48.2

2,500- 81 10.2 26.6 19.7 56.5

10,000- 92 8.1 27.4 18.3 53.8

25,000- 59 22.7 34.0 20.5 77.2

50,000- 134 9.5 28.2 17.2 54.8

250,000- 124 8.1 24.1 17.0 49.2

500,000- 90 9.6 28.2 26.0 63.9

1,000,000- 324 6.1 22.4 13.1 41.5

Total 1223 9.4 25.5 16.0 50.8

Size of Number of

Place Attempts Minutes per Attempt Total

Rural 528 6.5 15.0 7.6 29.1

2,500- 131 6.3 16.4 12.2 34.9

10,000- 192 3.9 13.1 8.8 25.8

25,000- 130 10.3 15.5 9.3 35.0

50,000- 272 4.7 13.9 8.5 27.0

250,000- 272 3.7 11.0 7.8 22.4

500,000- 166 5.2 15.3 14.1 34.6

1,000,000- 628 3.1 11.5 6.7 21.4

Total 2319 4.9 13.4 8.4 26.8

° Including time spent on unsuccessful attempts.

12.17 DIFFERENCES BETWEEN INTERVIEWERS

In any study of this kind, there is always a temptation to analyze

the performance of interviewers very impersonally as if they were

more or less identical human beings. Actually, as every field super-

visor knows, each interviewer exhibits individual variations in the

general procedure of work and reveals characteristic strengths and

weaknesses. The interviewers differ in ability with respect to the

various operations necessary in the performance of their work. Con-

sequently, we should not expect identical results from different inter-
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TABLE 12.23

Average Time per Completed Interview, by Region

Minutes per Completed Interview °

Number of Time Out

Completed between

Region Interviews Seeking Contact Attempts Total

New England 106 13.6 25.8 19.6 59.0

Middle Atlantic 225 7.3 24.3 15.6 47.2

East North Central 282 7.1 23.9 16.5 47.4

West North Central 137 7.8 26.2 11.8 45.8

South Atlantic 160 9.3 25.5 18.5 53.2

East South Central 64 10.8 23.1 17.3 51.2

West South Central 101 17.0 32.4 20.4 69.8

Mountain 40 10.4 32.1 12.9 55.3

Pacific 108 9.1 23.5 9.0 41.7

° Including time spent on unsuccessful attempts.

viewers, though as a result of the selection of interviewers for their

competence in the work, a certain amount of uniformity is to be ex-

pected and is actually observed.

It is very important in comparing the interviewers to recognize

the differences that exist between the circumstances in which one of

them works and the circumstances in which another works. How-
ever, it is not correct to assign all differences to variations in circum-

stances. Actually, as we have seen, such factors as the size of the

community show less variation than interviewer differences. Also,

the regional differences that are observed are partly a matter of the

conditions in the region in which the interviewer is working and

partly a matter of regional differences between interviewers, for ex-

ample, in the rate at which they are accustomed to work.

In a number of the preceding sections, an indication has been

given of the variation between interviewers in the attrition rates and

time rates reported for this survey. Here some additional analyses

will be given.

First of all, some explanation can be found in comments that were

made by the interviewers in their reports. Some interviewers said

they had had more refusals or not-at-homes and others said they

had had fewer than in previous surveys. This accords with the vari-

ation to be expected by chance from one assignment to the next.

The interviewers were classified according to the number of sur-
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veys that they had performed previously for NORC. It was found

that those who had not performed any previous surveys, and were

therefore, for the most part, inexperienced in survey work, had re-

fusal rates about twice as great as the entire group of interviewers;

their average seeking and contact times, however, were only slightly

higher than the general average. Three interviewers with long ex-

perience showed, on the other hand, substantially lower refusal and

time rates. Table 12.24 shows the distribution of interviewers' per-

TABLE 12.24

Average Time a per Completed Interview by Number op Previous

Surveys Done by Interviewer for NORC

Minutes per Completed Interview

Time Out
revious NORC Number of between

Surveys Interviewers Seeking Contact Attempts Total

None 5 9.9 26.4 15.2 51.5

1-3 14 6.9 23.0 17.5 47.4

4-9 15 15.2 27.6 19.2 62.1

10-19 17 9.5 25.2 16.2 50.8

20-29 13 7.0 23.9 19.0 49.9

30-49 7 7.3 26.7 18.6 52.6

50-99 14 8.5 27.0 10.1 45.7

100 or more 3 6.6 19.4 4.3 30.3

All interviewers 88 9.4 25.5 16.0

n Time for all attempts, whether successful or not, is included.

50.8

formance, according to the number of surveys they had done for

NORC.
The central office staff of NORC regularly rates the interviewers

on the quality of the schedules that they return. These ratings run

from 1, which is the lowest grade, to 5, which is the highest grade.

Table 12.25 shows average times by this rating. The interviewers

with the highest grade show the highest average times. It appears

that interviewers who do a better job must necessarily take more

time to do it; but the averages may vary in response to other factors

as well, and hence the apparent relation should be investigated fur-

ther before conclusions are drawn.

Another rating of the interviewers was made for this study by the

central office of NORC. This was based on the examination of their
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TABLE 12.25

Average Time per Completed Interview or Attempt, by Interviewer's

Rating for Last Three Surveys

Minutes per Completed Interview

Average Rating Time Out

for Last Three Number of between

Surveys Interviewers Seeking Contact Attempts Total

1-2, lowest 2 26.0 27.2 20.4 73.6

2-3 17 13.0 28.7 19.7 61.4

3-4 26 7.6 25.0 15.5 48.1

4-5 28 8.0 24.3 14.6 47.0

5, highest 6 8.1 24.2 13.5 45.9

Not rated 9 9.0 25.0 15.4 49.3

All interviewers 88 9.4 25.5 16.0 50.8

Average Rating

for Last Three Number of

Surveys Interviewers Minutes per Attempt Total

1-2, lowest 2 11.4 11.9 8.9 32.2

2-3 17 6.5 14.3 9.9 30.7

3-4 26 4.1 13.5 8.3 25.9

4-5 28 4.5 13.4 8.1 26.0

5, highest 6 3.8 11.4 6.4 21.6

Not rated 9 4.8 13.5 8.3 26.6

All interviewers 88 4.9 13.4 8.4 26.8

time reports in a few previous surveys. It classified them according

to the general impression of expensiveness or inexpensiveness of their

work. The classification was a crude one, since it was not possible

to take into account some factors that might properly be considered

in any attempt to judge the expensiveness or inexpensiveness of an

individual's work. The relation between this rating and the average

time rates is shown in Table 12.26.

The relationship is clear with respect to seven interviewers rated

"expensive" but somewhat weaker in distinguishing "average" from

"inexpensive" interviewers than we might expect if the ratings could

have been made on a highly accurate basis. To make better ratings

we should have an accurate measure of the quality of work to use

with the number of interviews in measuring output. In measuring

output, a simple count of completed interviews, which does not take
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TABLE 12.26

Average Time per Completed Interview or Attempt, by Judgment Rating

of Interviewers According to Expensiveness in Past Surveys

Minutes per Completed Interview

Time Out

Number of between

Rating Interviews Seeking Contact Attempts Total

Expensive 97 20.2 36.8 25.5 82.5

Average 713 8.2 24.5 16.2 48.9

Inexpensive 151 6.3 22.4 16.0 44.7

Not rated 262 10.4 25.5 11.7 47.6

All interviewers 1223 9.4 25.5 16.0 50.8

Number of

Rating Interviewers Minutes per Attempt Total

Expensive 7 9.2 16.8 11.6 37.6

Average 51 4.4 13.2 8.7 26.3

Inexpensive 10 3.3 11.7 8.4 23.4

Not rated 20 5.5 13.6 6.2 25.3

All interviewers 88 4.9 13.4 8.4 26.8

into account the thoroughness of each interview and the accuracy

of the work, would be inaccurate and inequitable.

The study was not undertaken in any attempt to measure the ex-

pensiveness or efficiency of individuals. Consequently, no attempt

was made to work out any scheme that might prove more reliable

for judging individual work. Obviously, any organization that main-

tains such a system will affect their attrition rates and cost in time

but probably by no more than a change in other features of their

operation would affect them. The whole problem is intimately con-

nected with the relation between the interviewers and the home of-

fice, a very important phase of survey operations. The purpose of

the log is to emphasize the contribution that interviewers make to

the completion of a survey. It must leave to other studies the prob-

lems of relationships with the field staff and the control of the qual-

ity of the survey.
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12.18 SUGGESTIONS FOR FURTHER RESEARCH

The preceding analysis was a fairly simple study in which the

data were obtained from a regular survey, almost as a by-product

of ordinary operations. Further studies conducted in this way will

add to the results here obtained, but there is a limit to the informa-

tion that we can get without disturbing the regular procedures. We
need to set up experiments designed to separate factors that are en-

tangled in these simpler studies. Such experiments will provide a

basis for extending the conclusions to a wider range of new opera-

tions and also make it possible to utilize the more general results

of the basic sciences, especially psychology. They will knit together

research on all forms of field surveys by separating out the phases

that are common to other varieties of sampling as well as to quota

methods.

The first steps toward experimentation could be taken by assign-

ing more than one interviewer to the same territory, as for example

in Mahalanobis' procedure of setting up "interpenetrating samples."

This was the procedure used by Moser and Stuart (2). Other steps

would be the addition of callbacks to the quota procedure, to dis-

cover the biases associated with the loss of interviews at residences

where there is no one at home. Research is needed on the effect of

assigning quotas by blocks or small areas instead of economic classes.

Similar research is needed on the effect of refusals and rejections and

on means for reducing the refusal rate.

Studies conducted by the log procedure can be made more valu-

able by obtaining more information on the way interviewers go

about the selection of respondents, their "seeking" operations. These

studies would lead to experiments in which the selection of respond-

ents could be related to the location and appearance of their resi-

dences, their presence or absence from home at various hours of the

day and days of the week, and their other personal characteristics.

The selection is undoubtedly related to the attitudes and character-

istics of interviewers, each of whom must have a somewhat different

set of probabilities of selecting persons within the realm of choice

permitted by the quotas and instructions.

The advisability of leaving any choice to the interviewers has been

questioned by many survey and research experts and defended by

others. It will remain a moot question until accurate and objective

evidence replaces the speculation and informal experience that now
leads to contradictory advice on this problem of sampling procedure.
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CHAPTER 13

Conclusions from Empirical Studies

13.1 WHAT CAN WE LEARN FROM EMPIRICAL STUDIES?

The studies presented in the preceding six chapters are but a few

of many that might be made. At this point we should like to con-

sider what can be accomplished by such studies. We also wish to

draw some general conclusions in addition to those given in the sum-

mary paragraphs at the ends of the chapters.

Empirical studies can contribute a great deal to the improvement

of surveys and to the intelligent use of their results. To most people

who are not well acquainted with probability theory and sampling

doctrine, they are more convincing than theoretical arguments. Hence

these studies can be very useful in achieving broad public understand-

ing of the relative accuracy of sampling, though they can disseminate

only a modest part of what should be understood by anyone who is

dependent on the results of sample survey operations.
. m

Empirical studies are also very valuable in the application of

sampling theory since they provide estimates of averages, propor-

tions, variances, correlations, cost rates, and other parameters of

the theoretical models that are being applied to particular popula-

tions. Such estimates are often not very accurate, but they are

much better than mere guesses. They may be quite adequate for

practical purposes.

Empirical studies are also very valuable for studying the many
phases of the entire survey process that cannot readily be handled

by deduction from abstract models.

Such studies are subject, however, to many limitations. A great

deal of work is required to produce empirical results that have wide

applicability. The implications of the results are not always defi-

nite or precise. Also, there are many practical impediments to the

completion and publication of such studies. Some of these limita-

tions will be discussed in the sections that follow.

319
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13.2 SOURCES AND FEASIBILITY
OF EMPIRICAL STUDIES

The principal sources of empirical studies are:

1. Published reports of surveys covering variables or populations

similar to those in which the survey designer is interested.

2. Results of special studies conducted as integral parts of regular

surveys or attached to ordinary survey operations as "free-riders."

3. Special analyses of operating records and data from past surveys

to recover "by-products" from information obtained for other pur-

poses.

4. Separate surveys and experiments conducted primarily to obtain

data for the empirical studies.

Our experience indicated that comparisons having some value could

be made from published reports, but they are not entirely satisfactory.

Source 1 will become more fruitful as the use of surveys increases,

results accumulate, and reports come to include adequate descriptions

and data on the points relevant to empirical studies. Published re-

ports contain too little information on the methods used, insufficient

detail in the tabulation, and too many deviations from strict compara-

bility.

The special studies, source 2, are always welcome but are much too

rare. They are often weakened by concessions that must be made to

keep them from disturbing the regular surveys to which they are at-

tached, but they benefit from both (a) the saving of part of the cost

required for an independent survey and (b) the useful collateral in-

formation that can be obtained from the regular survey. From the

operating point of view there are both advantages and disadvantages

in making empirical studies this way rather than as separate surveys.

The possibilities of exploiting information in the files of survey or-

ganizations, source 3, we found rather puzzling. Usually we found the

organizations friendly and interested but too busy with current work

to do any special analyses. Often they had plans to do such studies

but they found it necessary to postpone the work again and again.

Frequently it was doubtful that the studies would ever be made. Un-

fortunately it is usually quite difficult for any outsider to come in and

make the studies unless, in effect, he becomes a member of the staff

for a substantial period of time. This makes a study more costly and

less efficient than it would be if it were conducted by members of the

staff already well acquainted with the intricacies of the material. The
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prospective value of the studies may not appear to warrant the cost

of analysis from without. The situation is different if adequately

prepared graduate students are available for such work. However,

many of the possible studies require a level of training and broad ex-

perience, at least for the preliminary organization of the work, well

above the capabilities of graduate students and members of the ordi-

nary staff. Without a thorough and competent examination of ma-
terials and methods from the standpoint of research methodology and

theory, many studies of this kind will prove to be invalid or defective.

These hazards are much greater with data already collected than they

are with data originally collected by the staff that is to analyze them.

Even when the staff of an organization can manage to analyze its

operating records and data, the results are often limited because the

staff is too close to the operation, has preconceptions and blind spots,

sees the defects in competitors' work more readily than in its own, and

even has some axe to grind in the field of the study. Often the or-

ganization decides not to publish the results or delays publication. All

these limitations are natural enough, yet they curb the enthusiasm

of students of survey methods who look longingly at the accumulated

records of survey organizations and wish they could get at the "gold

in them thar hills." There is plenty of rich ore but it takes a good

prospector to find it and then it entails some hard digging and difficult

refining.

The fourth source is the most potentially productive but is also by

far the most expensive. Experiments can be set up in a way that best

serves the purposes of an empirical study without compromises to

other purposes. If the expense is reduced by experimental designs

aimed at spreading the cost over several empirical studies, some com-

promises will then be necessary among the several research purposes

so combined. Hence limitations imposed by the cost of such research

tend to restrict the freedom of a research inquiry, even when other

entanglements with practical limitations have been removed.

13.3 DIRECT TESTS AGAINST CHECK DATA

The simplest and most satisfactory test of the accuracy of an esti-

mate from a sample survey is a direct comparison of the estimate with

the true value of the variable being estimated. This test is also a

very valuable source of information about the accuracy of an entire

survey process or procedure. When it is repeated under reasonably

constant conditions, it provides good estimates of the systematic error

or bias of the survey as a whole. Since bias is the most elusive and
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yet most important aspect of most surveys, direct comparisons of esti-

mates with their true values would seem to be the best possible form

of empirical research. Actually they are not, for (a) true values, and

even sufficiently accurate approximations to them, are very seldom

available, (6) the bias of a survey process is usually combined with

large components of random error from which it can be separated

only when many repetitions and quite large samples are analyzed,

and (c) the bias is usually a function of many situational factors, as

well as of various aspects of the survey process, and hence varies

somewhat from one repetition of the survey to another.

In spite of these difficulties, comparisons with check data have been

quite useful as illustrated in Chapter 7. They have been applied re-

cently in connection with the Post-enumerative Survey conducted to

test the 1950 Population Census (1). In various studies they have

revealed the existence of large biases and contributed to a sounder un-

derstanding of the accuracy of data. Unfortunately they are not al-

ways adequate for calibration of the processes and adjustment of the

data. Apart from election returns, there is almost a complete lack of

check data for the more psychological kind of variables. It would

appear unlikely that check data will be obtained for these variables

in the near future, and hence other indirect means must be developed

and used to test survey results in our major field of interest.

13.4 COMPARISONS OF SEVERAL SURVEYS

In the absence of check data, it is natural to compare one survey

with another. This is useful but far from satisfactory. Comparisons

demonstrate that different surveys produce different results but they

do not show which results are the more accurate or which survey pro-

cedures are the more dependable. If comparisons include analyses of

the results of many repetitions of the same procedure, they may pro-

vide useful estimates of the variance of the results of that procedure

but this does not suffice for appraisal of accuracy and dependability.

Useful results of this kind were obtained for quota sampling in Chap-

ter 10, and the corresponding methods for probability samples were

discussed briefly in Chapter 9.

The greatest limitation of comparisons between surveys is that there

are innumerable varieties of surveys and the particular examples that

are compared usually differ from each other in many ways. The de-

ductive approach is helpful but leaves many problems of comparabil-

ity unsolved. In the final analysis of the comparisons, therefore, it

is impossible to determine the source of the major part of the differ-
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ence between their results. The analysis of the 1948 pre-election

polls (2) amply demonstrated the impossibility of untangling fully

the separate effects of the many basic differences between generally

similar surveys.

In spite of this seemingly unsurmountable limitation, we believe

that comparisons of surveys can contribute useful results in the future,

especially when comparable data on costs can be obtained.

13.5 ANALYSIS OF QUOTA SURVEYS

Since quota surveys have shown major weaknesses on several nota-

ble occasions, there is a question about the value of studying them

in the future. We found evidence that quota samples do turn out

well in some instances but that there is great variation in the perform-

ance of quota survey organizations and great difficulty in specifying

a quota sampling procedure adequately enough to permit a well-con-

sidered judgment of its accuracy. Nevertheless, there are great quan-

tities of data that were obtained by quota methods in the past for

which important uses will be found, and it is likely that some kind

of quota methods will be used quite frequently in the future. Hence

we believe that further study of interviewer-selected samples will be

worth while, though the work will be difficult and the results not al-

ways conclusive.

13.6 OPERATING PROBLEMS
IN PROBABILITY SAMPLING

Empirical studies of surveys conducted according to plans based on

probability models have shown relatively large discrepancies between

the plans and actual performance. This is especially true for sam-

ples of individuals rather than of households. Almost all surveys of

psychological variables are necessarily taken from samples of individ-

uals. For such surveys, the planned sample is often completed only

to the extent of 80 to 85 per cent. Important questions arise about

the effect of omitting 15 to 20 per cent of the sample, since the loss

of these individuals may be closely related to variables that are be-

ing observed or measured. These questions must be faced anew in

each situation. Further research beyond that summarized in Chap-

ter 11 is greatly needed. It should be closely integrated with studies

of bias, such as those that are based on check data, and with studies

of survey organization and field operations. Studies of interviewing

and response bias should also be included, since the efforts to find and
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obtain the cooperation of potential respondents certainly affect their

behavior in the interview.

13.7 ANALYTICAL STUDIES OF THE COMPONENTS
OF SURVEY PROCESSES

Survey processes can be analyzed into components that are sus-

ceptible of empirical study by themselves. Special experiments can be

made on some of them, such as procedures in which interviewers list

households, select samples, and interview at the same time. Telephone

interviewing can be compared with interviewing by visiting people in

their homes. Substitution procedures can be tested. Travel costs de-

serve further study. People who refuse should be approached again

after a lapse of time to determine, if possible, how they differ from

people who cooperate. Studies of the internal correlation of clusters

and similar population analyses should be extended to provide infor-

mation for improving sample design. Many other analytical studies

are needed to provide working materials for future sampling.

Some of these studies can well be made as part of the quality con-

trol and checking operations in regular surveys. Some are a natural

extension of ordinary field work. Changes in interviewer assignments

that make them equivalent and similar matching of larger parts of

survey operations will yield valuable information not now available.

The experience and point of view of the respondent has not been

studied but should be. Recording of interviews for analytical study

has not been done frequently enough. The original qualifications and

training of interviewers that are essential to excellence in interviewing

have yet to be determined. The work of interviewers can be made
less onerous. Improvements in these and other phases of survey op-

erations can lead to substantial gains in accuracy and repay the cost

of finding out how to make them.

13.8 THE OVER-ALL STRATEGY
OF EMPIRICAL STUDIES

Anyone who takes a comprehensive view of future research on sur-

vey methods must face broad questions of the direction it can best

take. How much effort is it wise to devote to empirical studies?

How much to deductive and theoretical investigations? How should

the effort be apportioned among particular projects in each field?

These are all questions that cannot be answered with assurance, but

every attempt to make a study implicitly answers some particular
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question about what is worth doing. To form a helpful background

for such decisions, if for no more ambitious purpose, we can speculate

about likely answers to the comprehensive question of research strat-

egy. Here are some thoughts about it.

First, some of the past studies tend to suggest that we may be able

to progress only a little way in empirical studies before we are stopped

by an impenetrable mass of details. It may then be more expensive

to seek improvements by such studies than the benefits are worth.

Second, deductive and theoretical investigations may degenerate

into relatively trivial explorations after some initial advances. There

is no guarantee that their value will increase indefinitely.

Third, the two approaches are more likely to be fruitful if each is

brought to bear on the other, raising critical questions, posing prob-

lems, and testing each fresh result.

Fourth, results of past studies have illuminated the processes of

survey taking, but they have not brought to light the deeper causal

processes or more subtle influences that affect the results. In other

words, the results are often not definitive, as was observed on page

131. Results may continue to lack definitiveness in the future unless

the operations are probed much more deeply, and this probing may
tend to disrupt them too much.

Fifth, many of the problems are generic and can best be studied on

a broader field of investigation than survey operations. They arise

in other forms of organized effort such as administration, field crew

operations, communication, and collection of information. These

problems rest on common types of human performance and human
relations, though they are modified by much that is going on in their

broader social context. Therefore, they should be investigated by
programs of basic research devoted to the study of these common
types of human performance. When these programs are successful,

the general scientific theories and general facts which they develop

about human behavior can be applied to surveys.

Sixth, any major progress in the improvement of surveys may have

to await ingenious innovations and extraordinary discoveries. As in

physical science, the germinal ideas may originate in relatively pure

research, proceed through testing and development programs, and
eventuate in full-scale trials under practical conditions. The last

stages must wait on the first.

Seventh, though it may be possible to work ahead step by step,

feeling our way, it is very likely that a moderate amount of peering

ahead into the darkness will increase our rate of progress. This is a
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function for research councils and training centers as well as for the

critics and philosophers of applied science.
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PART III

The Design

of Sample Surveys





A. Preparatory Stages

in Designing a Complex Survey

CHAPTER 14

The Extent and Nature

of Preparations Vary

with the Circumstances

At this point we turn to another phase of sampling, the planning

and preparations that precede the actual operation of a survey. The

reader may well ask: "Of what concern is that to me? I'll never make
a survey. I'm merely interested in the final results." There is much
point to this question. Many readers will find the discussion boring;

they are well advised to skip it. Others will find it insufficiently con-

crete and technical; they should turn to the textbooks and manuals.

One of the more ample and profound of these books is Hyman's Survey

Design and Analysis (1). Another of unusual interest is Ackoff's

The Design of Social Research (2). Still another excellent treatment

of the problem is to be found in Lorie and Roberts' Basic Methods of

Marketing Research (3) . Many readers will find themselves in neither

category. They will be interested in the general problems of design

that are closely related to what has preceded, especially the complexity

of the survey process and the interrelation of the sampling process

with other parts of the survey. This is a subject on which relatively

little has been written. It has been touched by many of the articles

and books that develop techniques in great detail, and it has been

discussed in the staff meetings of research organizations, but the prob-

329
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lem of design seems to baffle everyone who attempts to discuss it sys-

tematically.

An understanding of the problems of design will be of value not

only for the actual designing of surveys but also for several other

purposes

:

1. It may help the user of the final results to understand what was

done, removing unnecessary doubts and answering questions that

otherwise would make him hesitate to use the results.

2. It will give some users a better opportunity to analyze the results

and adapt them for his particular purposes.

3. It will tend to create a demand for information about the designs

that are actually followed and thereby encourage research organiza-

tions to describe their methods and discuss their operating problems

in their reports and elsewhere.

Sampling methods have been improved greatly in the last two dec-

ades. As they have advanced, they have tended to require a greater

degree of active cooperation by the prospective users in determining

as precisely as is feasible the specifications that are to be met and

the considerations that should influence technical decisions in the

development of the design.

14.1 APPROPRIATE PLANNING AND PREPARATIONS
ARE NECESSARY

One of the most important lessons that experienced samplers have

learned is that the quality of survey results depends a great deal on

the preparations made before the survey is conducted. There is no

question about the necessity of making some preparations; the only

question is how far to go in planning the details. No simple rule

can be found to answer this question, for the extent and the nature of

preparations that are worth while depend on many circumstances

present in the particular situation. For example, when we set out to

study the attitudes of employees in a manufacturing plant, it may
only be necessary to obtain a list from the payroll, decide what ques-

tions should be asked, and send an interviewer through the plant to

talk with every tenth or twentieth employee on the list. In such a

simple situation the procedure that comes quickly to mind is fre-

quently a satisfactory one, though not necessarily the best. However,

even in apparently simple situations such as this one, an investigation

should be made to see that there will be no complications or serious

difficulties to interfere with the survey. We should be sure, for ex-
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ample, that the attitudes being studied can be determined accurately

by an interview at the employee's bench or desk while he is at work,

and that union officials and employees have been consulted and in-

formed in advance of the actual survey operation. The care and de-

tail that may be required in this latter phase of preparation is well

illustrated by the experience of the Survey Research Center of the

University of Michigan in conducting an attitude survey among the

employees of the Caterpillar Tractor Company (4, p. 35). Also, a

sample drawn in the manner already noted would not be representa-

tive if the employees work in groups of five or ten who are listed to-

gether on the payroll with the straw boss or subforeman first. By tak-

ing every fifth or tenth name, we should get either all subforemen or

none in the sample, instead of an approximation to the correct pro-

portion of 20 per cent.

It is ridiculous, of course, to take unnecessary pains. Often an ex-

perienced survey director can proceed without elaborate plans to take

a survey that is adequate to the situation and fulfills all essential

needs. Surveys should be designed in advance, and procedures worked

out and tested, only to the extent that is appropriate in each actual

situation. Some survey operators will prefer to go ahead with few

preparations, meeting problems only as they arise. Others will try

to anticipate possible developments so that they can chart their course

in advance. They will look ahead in order to avoid risks whenever

possible, and the cost and effort of these precautions is the price they

pay for their protection. Further discussion of these two approaches

will be found in a paper by Stephan (5).

As complex sampling methods are applied more frequently, and sur-

vey results are put to more important uses, planning and preparation

become increasingly necessary. Utterly careless or casual operations

produce poor results that no analyst, however skillful, can correct or

adjust. Even experienced survey organizations frequently produce

results subject to unforeseen weaknesses. As an illustration, we pre-

sent the following quotation from Senf 's account of the General Enu-
merative Surveys of the Bureau of Agricultural Economics (6, p. 115)

:

Results obtained from the 1947 survey on the value of farm property and
on total cash rent paid were not usable. For the United States as a whole
the survey obtained a total value figure that was 24 percent above the

March 1, 1947, official BAE estimate, and an average value per acre that

was 33 percent above the official estimate. Official estimates are derived

by applying the percentage change in the BAE index of land values to the

1945 census values. Part of the discrepancy between the survey and the

official estimates is probably due to the wording of the questionnaire. The
BAE survey asked "How much would the part of this farm (that you own
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or rent) sell for?" In contrast, the census schedule used the term "value,"

and the schedule to crop reporters, which provides the basis for the BAE
index, uses the term "average value." It seems probable that farmers would

report the "selling price" higher than they would report "value," particularly

in 1947 when land prices were advancing rapidly.

Though it is distressing to discover faults in our own work, it is

more discouraging to recognize that work may be subject to addi-

tional weaknesses that are hidden. This is likely to happen to those

who have a naive approach to survey work. The danger is especially

great in undeveloped fields of inquiry for which there are few chances

that any other data or subsequent experience will provide a test of

results. A study that is merely written up and put on the shelf may
never be questioned, but as research is used more intensively as a

basis for action, it is subjected to exacting tests that ultimately reveal

weaknesses and faulty work. In the field of opinion research, this

stage of testing has not yet been fully realized, though it has been

approached by the studies of the Committee on the Measurement of

Opinion, Attitudes, and Consumer Wants, as well as by various stud-

ies conducted by the users and producers of opinion studies in the

course of their experience.

No attempt will be made here to settle the question of just how
much preparation should be undertaken in particular instances. It is

only necessary to recognize that serious attention should be given to

preparations before the actual work of conducting the survey is

started. The kind of preparation and amount of planning should be

determined for each survey as the particular circumstances require.

In many ways designing a major survey is like designing a house

or a factory building. The architect starts with a general notion of

what his client wants. He then tries to select materials and lay out

the rooms and utilities in a way that will suit the desires of the fu-

ture occupant and meet his needs. In doing this he must take account

of the size, shape, and condition of the site and the total amount of

money that the owner is willing to pay. The unavailability of certain

materials may be a limiting factor. He will incorporate into the plan

certain features to protect the occupant against specific hazards. A
major change in any one part of the plan may affect other parts. The
various parts must fit together properly. No one wants a home in

which the stairs come down in the middle of the living room or a fac-

tory building in which the shipping platform is located too far from

the place where the products are finished and stored. Hence, the

planning must proceed all together, though many details can be worked

out by themselves. The architect takes advantage of the topography
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of the site and local materials ; he checks the whole plan to avoid pos-

sible trouble in using the building when it is completed. The designer

of a complex survey procedure works in a similar manner to take ad-

vantage of special opportunities and to eliminate avoidable difficulties.

14.2 GENERAL OUTLINE OF PART III

Part III will review the full range of factors that may be consid-

ered in designing a complex survey, together with their relationships.

Since the extent and detail of the survey design must vary with the

circumstances, and the gains in efficiency and economy that can be

attained by a complicated design also vary, the reader should not re-

gard Part III as a blueprint to be followed slavishly in every survey.

Only so much of it as is appropriate to the particular situation should

be considered. Even in designing a very elaborate national sample,

some of the subjects discussed in Part III will be unimportant or even

irrelevant. Moreover, anyone who has conducted surveys knows that

their actual operations have not been arranged as logically or per-

formed as systematically as Part III would suggest. Part III is a

reminder of things that may be necessary, a display of the various

phases of survey design that may possibly be encountered in one

survey or another.

It would take too much space to write a Part III for each type of

survey we might encounter. There would be a great deal of repeti-

tion. Hence, the whole range of subjects has been set down and their

relations, one to another, have been indicated. The reader who is

seeking help in planning a particular kind of survey can skip sections

that do not seem to apply to the type of survey he intends to make
and can modify general statements to adapt them to his particular

needs.

Some readers will be disappointed that they are not given a list of

exactly what to do in taking a survey. If such instructions were given

and a survey turned out badly because of peculiar factors, the reader

would surely complain about the advice he had received. It is not

difficult to see that a competent expert in sampling procedures shrinks

from advising for a situation he has not studied, just as a good physi-

cian declines to prescribe for a patient he has not examined. Lacking

an opportunity to explore the situation himself, the advisor can only

give good advice if the recipient is willing to assume full responsi-

bility for an adequate examination of the factors that may have seri-

ous effects on the outcome of the survey. There are a great number

of possible factors that he must consider, and some of them may be
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very elusive. Hence, the reader who attempts to design a sample sur-

vey should work out the whole design from the general principles pre-

sented here, or if this seems to be beyond his skill, he will do well to

seek the services of a competent consultant, or to engage a good re-

search organization to conduct the survey for him.

14.3 SECTION A IS CONCERNED WITH THE
PRELIMINARIES TO ACTUAL DESIGNING

This first portion of Part III will be devoted to the assembling of

information and materials that can be used in developing the design.

Such preparatory work may be done as the design is being developed.

However, it is frequently true that more rapid progress will be made

by first canvassing thoroughly the job to be done, the materials avail-

able for it, and the more important features of the situation in which

it must be carried out. The discussion of this preparatory work will

run from the crystallizing of the purposes of the survey to the assem-

bling of information about the population to be studied and the atti-

tudes and related variables that will be observed and measured.

Thence it will proceed to the material available for measurement and

sampling techniques, to the practical possibilities and difficulties that

affect their use, and to the marshaling of resources. With these tools

and materials assembled, we are then ready to go to work on con-

structing the final survey design, although sometimes the results of

these preliminary steps may be presented to a conference of interested

parties in order to determine whether or not the survey should be

conducted at all.

It might be noted in closing this introduction that sometimes the

preparatory work may involve little more than a simple adaptation

of a plan used in some previous survey. After an organization has

completed a complex survey, it may repeat the survey at a later date

or make surveys of a similar kind without much additional prepara-

tion or change in the design. The experience of the previous survey

can be used to improve the design, especially if provision has been

made to observe and analyze how it worked out. There are many
noteworthy examples of this type of work. In particular, we may
refer to the Monthly Report on the Labor Force (now the Current

Population Survey) of the Bureau of the Census (7, Chap. 12) and

the Survey of Consumer Finances of the Survey Research Center of

the University of Michigan (8).

Often a design that has been used in one situation can be used in a

quite different situation with relatively few changes. However, it is
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necessary to check over the special opportunities presented by the new

situation and the additional difficulties it may involve. Also, some of

the difficulties that limited the design in the first situation may not be

present in the second, and possible features of design that had been

rejected may now be reconsidered. How much modification and adap-

tation is warranted is, of course, a matter of judgment since the gains

may not be worth the additional effort.
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CHAPTER 1 5

A Definite Formulation

of Purposes and Objectives

Is Needed

15.1 THE PURPOSES GUIDE THE DESIGNING

The best starting point for any design is to be found in the aim or

purpose that the survey is to fulfill. To produce a satisfactory result,

the designing process must be guided by specific purposes toward

definite goals and objectives. In the end the design will be tested by

the success or failure of the survey in attaining these objectives, i.e.,

in producing the information that is wanted. The process of design-

ing should shape the parts and arrange their relationships to make the

survey as effective as possible in fulfilling its purposes. This can only

be done if the purposes are known; they must be formulated clearly,

definitely, and in sufficient detail to provide a working guide for set-

ting up the survey.

A number of research directors have reported that their clients and

superiors usually cannot state their needs adequately, at least not

without being forced to give much more attention to the problem

than they (the clients and supervisors) ordinarily feel is required.

When a survey director goes ahead with no more than a general state-

ment of purpose that vaguely but ever so hopefully expresses the

needs and wishes of the prospective client or user, he should expect

to encounter serious difficulty along the way and also when he pre-

sents final results. The user may not know what he needs, but he will

usually have a firm conviction that he has, or has not, received what

he has a right to expect. This situation has long been recognized by

market research organizations. One instance has come to our atten-

tion in which the client is required to fill in a form that asks for,

among other items, the following information:
* 336
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Study Problem (a concise and brief statement of the situation which has

prompted the study. Why is it contemplated? What type of information

is required? Generally speaking, in what manner will the study data be

used?); Study Objectives (. . . listing of the principal fields of investiga-

tion which require consideration by the study) ; Data Required by Ob-

jectives (. . . a further specification of each objective down to the specific

data to be obtained from the respondent . . .) ; Proposed Questions (. . . not

a questionnaire but rather a means for visualizing the necessary content of

the study questionnaire); Possible Tabulations; Suggested Uses of the

Study Data.

A statement of survey goals and objectives may be especially im-

portant and difficult in pure science and in research that is not di-

rectly tied to policy and action. There is little that we can say in a

general way concerning this, i.e., without discussing specific problems,

though Alpert (1) has given the following cogent summary with re-

spect to sociology and sampling:

My basic thesis is that sociological theory must enter into, govern, and
guide the development of the appropriate sample design for a given survey

purpose. Operationally speaking, survey results are understandable only in

terms of the methods by which they are obtained. To the extent that we wish

to organize our research in terms of a systematic, theoretical system, we must
make method, including sampling method, the servant, and not the master

of our theoretical scientific framework. . . . Sampling designs cannot be effi-

ciently and effectively developed for sociological surveys without serious con-

sideration of the relevant theoretical knowledge concerning the subject mat-
ter involved in the survey.

Many surveys permit a rather simple exposition of their aims and

purposes, even though the sample design required for the efficient

achievement of these aims and purposes may be quite complex. As

illustrations we may refer to the following:

1. Shaul (2) has described the importance and use of sample sur-

veys in providing demographic statistics in Central Africa. Referring

to a specific survey, he states that "The Survey sought to determine:

1. The total indigenous population of each district within a confidence

belt of 10 per cent at the 5 per cent level of significance . .
." plus

other specified information.

2. In 1944 the Bureau of the Census, at the request of the Com-
mittee for Congested Production Areas, conducted special population

censuses by the use of sampling methods in specified areas in the United

States. This work has been described in a publication of the U.S.

Bureau of the Census (3) and this report states: "After deliberations

with the Committee on Congested Production Areas, it was decided

that samples should be designed with the aim of determining the total
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population of each census area within 3 per cent at the outside, which

is to say, with a coefficient of variation of 1 per cent."

3. In May of 1948, eleven leading magazines in Canada formed the

Magazine Research Group of Canada and made plans to measure

their audiences in a nationwide survey. The results of this study have

been described in a report of the Canadian Advertising Research

Foundation (4). This report states (p. 27) that five primary ob-

jectives were established for the study, and these are given in the

report. The principal objective was "To measure the total number

of individuals 15 years and over who look into a typical issue of

eleven magazines in Canada."

The statement of goals and objectives for a survey are not always

as simple and straightforward as in these examples, particularly if

we look at the problem with a view toward an "ideal" use of data.

Research and measurement have become regular functions of business

and government organizations. Surveys are becoming more useful

and are being applied to increasingly complex problems. With other

well-established functions, they may share in the responsibility for

the success of large undertakings in production, distribution, com-

munication, and government. Hence, their part in the division of

labor must be worked out. Their particular objectives must be de-

lineated with considerable care in relation to the larger purposes they

serve. They must be directed toward getting their assigned job done.

The complexity noted in the preceding paragraph is exemplified by

the increasing use of survey methods for research into the behavior of

the individual consumer. For example, Annual Surveys of Consumer

Finances are conducted for the Board of Governors of the Federal

Reserve System by the Survey Research Center of the University of

Michigan. An article in the Federal Reserve Bulletin (5) remarks

concerning these surveys:

Shifts in consumer spending and saving are important influences upon eco-

nomic activity. . . . Information on the plans and attitudes of a representa-

tive national sample of consumer spending units can be helpful as an indi-

cator of consumer actions over the near-term future. . . . These Surveys are

still largely experimental, but over the past six years Survey findings have
provided helpful clues to prospective tendencies in consumer purchases of

durable goods and houses*

Further discussion of the use of survey methods in this field will be

found in a book by Katona (6, pp. 302-334) on the psychological

* By permission from Psychological Analysis of Economic Behavior, by George
Katona. Copyright, 1951. McGraw-Hill Book Company, Inc.
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analysis of economic behavior. Katona's concluding remarks clearly-

set forth the ultimate goals in this type of research, goals that will

allow more specific formulation of survey objectives:

Psychological-economic surveys are at the same time a method of basic

research and of research intended to satisfy practical needs. Attempting to

arrive at valid generalizations—the aim of basic research—can be combined
with endeavoring to find solutions to specific problems of the day and even

represents what will ultimately prove the best means of achieving practical

aims. If this function of scientific research is more widely understood, larger

funds than heretofore may be channeled to studies that are basic and there-

fore practical.

15.2 EFFECTIVE DESIGNS CAN SERVE MANY PURPOSES
AND COPE WITH UNCERTAINTY ABOUT USE

Survey design would be greatly simplified if each survey had only

one sharply defined question to answer or purpose to serve. Ordi-

narily, however, there are a number of potential uses for which infor-

mation is sought in a single survey. Such surveys are frequently re-

ferred to as "multi-purpose," and they force us to balance effective

design for one particular purpose against effective design for other

purposes. Also, there may be no certainty about the ultimate impor-

tance of the several purposes when the survey is completed. Inter-

vening events may change their relative importance or induce a sub-

stitution of other purposes in their place. It is not possible to antici-

pate all the changes that may occur or all the possible uses to which

the information may be put. But most human activities are quite as

uncertain

!

The design of multi-purpose samples becomes simple only when

the fulfilling of requirements for one purpose automatically insures

that the requirements for the other purposes are satisfied. For ex-

ample, the account of the sample census of congested production areas

(3) referred to in the preceding section stated that "... a sample ade-

quate to obtain the total population with a coefficient of variation of

1 per cent will also provide better precision than is usually required for

the tabulation of most other characteristics of the population such as

the proportions by sex in 5-year age classes, the proportion nonwhite,

or in school, employed, etc., hence the population count was the gov-

erning factor in the sample design." In more complicated situations

it may become necessary to assign relative weights to the various pur-

poses and attempt to arrive at a design that is in some sense "opti-

mum" for the weighted aggregate of all purposes. Recent advances
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in statistical theory [e.g., statistical decision theory (7) ] may aid in

finding a practical solution to this problem, but the assignment of pre-

cise quantitative weights to the purposes is the first obstacle that must

be overcome.

Uncertainty concerning the ultimate use of results to be derived

from a survey does not blot out the need for careful preparation or

make planning futile. It merely makes it necessary to proceed with

care in other situations where risks are involved. All the important

possibilities must be considered. Then we decide, from their appar-

ent probabilities and consequences, how to shape our actions so as to

reduce both the probability of the unfavorable possibilities and the

seriousness of their consequences, should they occur. At the same

time, we try to increase the probability and value of favorable possi-

bilities. If we can estimate the probabilities and measure the relative

gain or loss from each possible outcome, then we may multiply each

gain or loss by its corresponding probability, subtract the results for

losses from those for gains, and seek to find a plan of acting that will

promise the largest net gain. This is, in essence, the starting point

of statistical decision theory referred to in the preceding paragraph

and now being presented on a sophisticated level in the statistical lit-

erature. Whether or not we can make such a calculation, a similar

process of informal judgment can be applied both to uncertainty about

the demands that may be made on the survey and to any require-

ment that the survey fulfill several purposes. The result is a compro-

mise, but it is just as surely directed toward satisfying the multiple

purposes and meeting the various contingencies as a simple survey is

directed toward its sole objective.

Indefiniteness in the purposes, when it cannot be corrected by fur-

ther inquiry, creates just such uncertain and multiple aims. But,

when the job to be done is not clearly crystallized, we may still de-

velop a specific working statement that sets forth important possibili-

ties; from this statement we can judge the relative weight to be given

to each possibility and obtain a basis for shaping the design.

15.3 PURPOSES SHOULD BE TRANSLATED
INTO WORKING SPECIFICATIONS

The statement of purposes that provides the starting point for plan-

ning the survey should set forth as specifically as possible just what

is wanted. If not already in such terms, it should be translated to

specify the attitude or opinion variables that are to be measured, the
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related information that is to be obtained, the estimates and analyses

that are to be prepared, the population that is to be represented by the

sample, the subgroups of the population for which separate informa-

tion will be required, the date for delivery of the results, the general

requirements for accuracy and detail, and any other particular speci-

fications that the ultimate users may determine. From these specifi-

cations the survey director may establish incidental and derived speci-

fications necessary to fulfill the others.

Ordinarily these specifications are worked out in conference with the

ultimate users or their representatives. They may be modified for

various reasons before the survey is launched. It may be quite satis-

factory to leave some of the specifications in general terms. For cer-

tain others, any change will greatly alter the problem of design. To
avoid drifting away from them when he is occupied with other de-

tails of planning and operations, the survey director should review

the specifications from time to time and determine whether they will

all be satisfied by the survey.

Finally, the specifications will be expressed in a plan of organiza-

tion for the survey, a time schedule, a budget, and other control de-

vices. An excellent and detailed account of this phase of planning

with respect to two nationwide surveys, conducted by the Bureau of

Agricultural Economics, has been provided by Brooks (8) and Senf

(9).

The preparatory work for various aspects of the survey that spring

from the specifications—the population to be studied, the attitudes to

be measured, the measurement methods to be used, and the sampling

techniques to be employed—will be examined successively in the re-

mainder of Section A.
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CHAPTER 16

Essential Information

Should Be Assembled

on the Population, Attitudes,

Opinions, and Related Variables

That Are to Be Studied

16.1 INTRODUCTION

Starting from the working statement of purpose and specifications,

it is necessary to complete the determination of just what group of

people is to be covered by the survey and to assemble pertinent in-

formation and materials about the population and its subgroups

that will be useful in drawing and getting in touch with the sample.

These steps are particularly important since the general character of

the population and many of its particular characteristics will limit the

opportunities available for survey design. The costs and efficiencies

of different procedures vary from population to population. The rela-

tive feasibility and efficiency of various kinds of sampling units and

means of contact with the sample are closely related to the character-

istics of the population. The actual measurements and observations,

and the materials available for use in estimation and analysis, are also

affected by the specification of the population. Hence, not only is it

necessary to specify precisely the population to be studied but it is

also necessary to assemble and review information about the popula-

tion as carefully as other preparatory material on which the design

must rest.

Questions about the population are customarily regarded as part

of the sampling phase of a survey. Questions about the attitudes, on

the other hand, are customarily regarded not as part of the sampling

but as a wholly separate and almost unrelated phase of the survey.

343
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This view of psychological variables, when pushed to the extreme, is

quite distorted since ultimately it is the distribution of possible val-

ues of the variable that are actually being sampled. The population

elements, if the attitudes can be separated from them, are merely

vehicles and intermediaries in the process of obtaining a sample of

attitudes (or measurements of them). The identities of individual

persons do not appear in the final product of the survey, and the non-

attitudinal characteristics of the population are ignored or are sub-

ordinated to the attitudes. The results would be much the same if the

attitude data were transmitted directly to the analyst by some im-

perfect process of telepathy without any information on which value

of the attitude belonged to which person. Now, of course, the atti-

tudinal results are referred back to, or are associated with, the popu-

lation. Other characteristics of the population elements, such as geo-

graphic location, etc., are brought into the analysis and are related

to the attitudinal variables.

The somewhat novel position just expressed is an enlightening al-

ternative to the natural but unduly restrictive assumption that the

sampling can only have a very remote relation to the measured atti-

tudes in contrast to its close relation to the people who are studied.

A more sophisticated scientific point of view regards the process as

one of drawing a sample from a set or collection of attitude measure-

ments rather than from a population of human biological organisms.

There is no fundamental conflict between these points of view; they

are both simplifications and idealizations of the actual sampling oper-

ations (1, pp. 8-12).

Information must be assembled on the attitude variables and other

variables that are to be studied because they affect profoundly most

of the phases of the entire survey design. They constitute, first of all,

the basic criteria of the representativeness of the sample. They de-

termine very largely the kinds of measurement operations that are fea-

sible (e.g., mail questionnaire, personal interview, direct observation,

laboratory test, etc.) and therefore influence the choice of methods of

getting in touch with the population. Through these direct effects,

the attitude and other variables in turn play an important role in de-

termining cost factors, cooperation and refusal rates, the techniques

of drawing the sample, and the effectiveness of the survey in satisfy-

ing the purposes for which it is taken. The effectiveness of various

possible control variables, the detail of subdivision of the results in

the analysis, the size of the sample, and the ultimate accuracy of the

survey depend on the attitudinal variables as well as on the general

purposes and the population.
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A very clear-cut illustration of these points concerning the variables

to be measured can be obtained by considering a situation in which we
have to choose between using a mail questionnaire and a personal in-

terview. Assume that a complete listing of the population exists, that

the population elements are spread over a wide geographic area, and

that there is no non-response problem. If the attitudes and related

variables can be adequately measured by means of a mail question-

naire, then the sampling problem is much simpler than for a personal-

interview survey, and we avoid the cost of training and paying inter-

viewers. On the other hand, if personal interviews are required to

obtain information on the attitude variables, the sample must be

drawn so as to avoid excessive travel costs and we must face the prob-

lems of hiring, training, and supervising interviewers. Admittedly

this is an oversimplified example, since mail surveys are always

plagued by the problem of non-response, yet it makes clear the man-
ner in which the attitude variables influence the entire survey op-

eration.

We shall now consider some aspects of the population specification

and of the assembly of information on the variables to be measured

that may be dealt with during the preparatory stages of design.

These will be treated in succession.

16.2 SPECIFICATION OF THE POPULATION
MUST BE COMPLETED

A. Population Specification May Alter Survey Results

Considerably

The working statement of purposes, discussed in the preceding

chapter, will probably indicate the general type of population that is

to be sampled. It may be the entire nation or some regional or local

population. It may be restricted to certain age groups, to men or to

women, to racial, religious, occupational, or economic groups within

the total population. However, unless the survey director is willing

to take the risk of confusion during the survey and uncertainty about

the results after it is completed, he must decide, in advance, certain

additional questions of detail about the population that is to be

studied.

The specifications may be partly functional and partly a matter of

status; the distinction is not always sharp. For example, they may
call for participants in certain activities, members of certain organi-

zations, users of certain products, readers of certain publications,
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voters, radio listeners, movie patrons, labor leaders, business execu-

tives, downtown office workers, farmers, soldiers, veterans, college stu-

dents, or migrants. Each group has its own special characteristics by

which it may be defined, and members of the group are distinguished

from persons who do not fall in the same classification.

The distinguishing characteristics of a special group are usually

not simple. Frequently a person can move into or out of the group

and, hence, questions arise about persons who are in transition or whose

cases are peculiar in some respect or who are marginal to the central

concept of what a member of the group should be. These atypical

and transitional persons may be excluded or included in the popu-

lation.

Decisions to exclude or include particular subgroups, in effect, re-

define the population. If the persons affected by such decisions are

relatively numerous, or if they differ greatly from the rest of the pop-

ulation in variables that are to be studied, then the redefinition of the

population may have important effects on the results of the survey.

When the ultimate user receives the results, he will need to know just

what population was sampled so that he can know just what the re-

sults mean.

B. Some Groups Are Included or Excluded for Substantive

Reasons

The decisions about the marginal groups will usually be made for

one of two general reasons, substantive or operational. The sub-

stantive reasons are those concerned with determining the kind of peo-

ple who will be appropriate for the general purposes of the study.

For example, the 1935 urban Study of Consumer Purchases was largely

confined to native white families with both husband and wife present.

The Census excludes from its monthly survey of the labor force the

military and institutional groups, i.e., members of the armed forces,

inmates of penal and mental institutions and of homes for the aged,

infirm, and needy. For some other purposes these groups are included.

Similarly, some pre-election polls specifically attempt to exclude all

classes of non-voters. These are matters of trimming the population

to fit the concepts that will be used in the analysis and interpre-

tation.

Many surveys of radio listening, magazine reading, and opinion on

public issues are limited to persons who have passed their eighteenth

or twentieth or twenty-first birthdays. This procedure is in part a

trimming to the concept of what is wanted, but it is somewhat arbi-

trary since there are few sudden changes that occur on these birth-
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days. Even those who are twenty at the time of the survey may be

twenty-one and eligible to vote when election day comes around.

And surely the needs, wants, and reactions of the younger part of the

population are as real and important as those of the adults. Ordi-

narily, this conventional division is satisfactory because the results

would be changed only slightly if some other minimum age had been

set. In any case, the decision would be arbitrary to a large degree.

C. Some Groups Are Included or Excluded for Operational

Reasons

The operational decisions about the definition of the population

flow not from what will be desired in the analysis, but from what is

feasible or what is convenient in conducting the survey. This was

true of the exclusion of members of the armed forces from election

polls during World War II. Military regulations prohibited the poll-

ing of officers and enlisted men by unofficial agencies. The loss of this

segment of the voting population was a great embarrassment to anal-

ysis but was dictated by stern necessity.

Difficulties in canvassing the "floating populations" and inmates of

institutions probably led to their exclusion from the Census labor

force statistics. Hence, at least this part of the group excluded from

the population is trimmed off for operational if not for substantive

reasons. A similar operational reason led the Federal Reserve Board's

Survey of Consumer Finances, conducted by the Survey Research

Center of the University of Michigan, to exclude about eight million

persons living outside the United States, at military reservations, in

institutions, or in hotels, large boarding houses, and tourist camps.

The exclusion of certain groups for operational reasons is a matter

of definition of the population to be studied. It should not be con-

fused with the omission of certain kinds of people from the sample

because they are not found at home or refuse to cooperate, and it

should not be ignored in the analysis and interpretation of the results

of the survey.

D. The Geographic Location of the Population Must Usually

Be Denned

Most populations that are subjected to study are confined to some

definite geographic area. The national boundaries, regional divisions,

city limits, or other lines mark off an area, and persons who live within

the area, and meet other qualifications as well, are regarded as mem-
bers of the population. All who live without are excluded. Some-
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times the populations consist of persons who work in the area regard-

less of where they live or who are present within it (a de facto popu-

lation) as residents or visitors at a specified date.

Substantive and operational reasons apply to the geographic phase

of the definition of the population. The decision is not always ob-

vious. For example, in a survey of the labor force in St. Paul, Minne-

sota, it was decided for various reasons to use the city boundaries of

St. Paul as the area, excluding Minneapolis, which borders St. Paul

so closely that the Twin Cities are really Siamese twins joined by a

steady flow of traffic and by many common interests. The suburbs

and nearby towns and farms were also excluded. But this decision

to include only part of the larger community left another study to be

made. The concepts of a labor market and a labor force could be de-

fined in terms of either where workers worked or where they lived.

The distinction was complicated in the case of workers who take tem-

porary quarters near their work or look for work in several areas.

The solution was to use both definitions and, hence, to work with two

populations that largely overlapped (2, pp. 75-76)

:

In the design of the sampling survey, several questions had to be an-

swered. The first problem was one of denning where the labor force being

measured was located. The answer seemed rather obvious, for this was to

be a study of the St. Paul labor force. But did the term "St. Paul labor

force" mean persons residing in St. Paul, persons working in St. Paul, or

persons both residing and working in St. Paul? Thus, was a man who lived

in Minneapolis but worked in St. Paul a part of the St. Paul labor force?

Further, was it not artificial to survey the labor force within the city, a

political unit, and ignore the labor force in the remainder of the metro-

politan area, a geographical unit? These and many similar considerations

led to the establishment of two different criteria: One classification included

those employed in St. Paul regardless of where residence was maintained,

and the other classification involved residence in St. Paul without regard

to place of employment. This latter classification appeared essential if com-
parisons were to be made between relief status and labor force status, be-

cause relief is granted on the basis of political, not economic, units, and on
the basis of residence rather than place of work.

E. Special Problems of Definition Arise for the Farm Population

Somewhat similar problems arise in rural surveys. Should the farm

population include farmers who live in town and travel out to work

on their farms? Should it include farmers who live on the farm only

during the active seasons of planting and harvest, such as the "suit-

case farmers" in some of the Northern wheat country? Should sons

and daughters who are away at work or at college be included? And
how much of an agricultural operation is a tree nursery, an idle farm,
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or an institution with a farm worked by the inmates? Both sub-

stantive and operational reasons will influence the decision. Usually

these questions have an insignificant effect on the survey; occasion-

ally they are of the greatest importance, not only for factual surveys

but for studies of rural opinion and rural wants.

These difficulties with the definition of a farm have been summarized

by Leon E. Truesdell of the U.S. Bureau of the Census (3)

:

In some types of statistics the nature of the fundamental unit is such that

accuracy of count is absolutely impossible, at least in the present stage of the

development and application of definitions. The census count of farms, for

example, is subject to tremendous variation growing out of differing interpre-

tation of the traditional definition of a farm. Fortunately the count of

farms is among the less important of the results of the farm census and
variations in it do not affect materially such more significant items as the

acreage of major crops or even the numbers of livestock, since the marginal

tracts of land subject to being included or excluded in accordance with the

whim of the enumerator contain negligible acreages of crops and have negli-

gible numbers of livestock.

As previously noted, this same problem of definition of a farm must

be faced in attitude and opinion surveys. For example, a sample sur-

vey to obtain farm operators' opinions on selected agricultural poli-

cies and programs was carried out in New York State in the summer

of 1951 (4). This report states: "All of the 1500 farmers interviewed

received one-half or more of their income from the operation of a

farm [survey definition of a farmer]. Practically all of them were

commercial farmers. The findings therefore represent the opinions of

this group of farmers. They do not represent the opinions of all farm-

ers meeting the census definition of a farmer, that is, a person living

on three or more acres of land or one who produces products worth

$250 or more." It was pointed out in the report of the study that

this change in definition of a farm operator had an especially marked

effect on the distribution of size of farm. ("Fewer than 1 out of 10 of

the farmers interviewed had less than 50 acres, and fewer than one-

fourth had less than 100 acres. About 3 out of 10 census farms had

less than 50 acres, and almost half had less than 100 acres.") We
might well expect that a farmer's attitudes and opinions concerning

agricultural policies and programs would be related to the size of the

farm he operates, and that the survey results would therefore vary

with the definition of the population.
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F. The Population May Be Denned by Official Lists or Formal

Status

Some populations can be denned and located by their membership

in an organization such as the Bar Association, American Medical

Association, or trade unions. Others are defined by subscription lists,

business accounts, or tax records or license files. The Veterans Ad-

ministration has conducted surveys by drawing samples from its of-

ficial records, thereby defining the population as the men and women
who were in the records, less those who had died. Selective Service

sampled its registrants from official lists, excluding, of course, those

men who had volunteered before their age group was called to register

and who had not yet returned to civilian life.

The use of a list is often convenient and may also be a very appro-

priate definition of the population for substantive reasons, though it

may present problems of persons in transition or unsettled status.

An excellent account of the use of lists in the study of income from

independent professional practice, the professions being medicine,

dentistry, law, certified public accountancy, and consulting engineer-

ing, has been given by Friedman and Kuznets (5, Appendix A)

.

16.3 SURVEYS FOR SCIENTIFIC PURPOSES PRESENT
DIFFICULT PROBLEMS OF DEFINING THE POPULATION

Surveys that are made for purposes of immediate application to

practical problems usually seek information about a population as it

exists on some date or in some brief period and at a particular place.

In this sense they share with historical studies a time and place par-

ticularity that science seeks to escape in its generalizations and laws.

True, the practical surveys are often projected into the future and to

other places, but they are not generalized to the same extent as scien-

tific findings (6).

Though large-scale surveys of attitudes for purely scientific pur-

poses are not numerous, they may be expected to become increasingly

common in the future. One example of such surveys is the Milbank

Memorial Fund's Study of Social and Psychological Factors Affect-

ing Fertility (7). This survey was planned in 1938 by a group of

scientists who wanted to make at least a beginning in the scientific

study of individual motivations regarding the size of family. A list

of twenty-three hypotheses was prepared, no one of which was limited

explicitly to any period of time or specified population. Several of

the hypotheses involved attitude variables explicitly. It is probable

that the demographers who drafted the list of hypotheses would re-



ASSEMBLY OF ESSENTIAL INFORMATION 351

strict them, however, to populations living under Western civilization

following the industrial revolution and probably even more narrowly

to the population of western Europe and North America during the

past fifty years or so, excluding populations located in, or recently

removed from, relatively isolated rural areas. Perhaps the group did

not face the question of delimiting the population to which these hy-

potheses should apply, but it clearly did not intend to confine them

to Indianapolis, the city that was selected for the Study.

Anyone approaching the scientific problem of testing these hypothe-

ses by observation or experiment will encounter the question of the

scope of their application, including the kinds of populations in which

they may be found valid. This raises the question of defining the

population to be sampled in any particular test. Should it be broadly

representative of the American people as they are today? Obviously,

this is not necessary or even desirable, since there are many special

factors at work and many unique conditions in the national popula-

tion. A scientific study is aimed at testing relatively simple general

statements that may summarize known facts. It would be useless to

set up a separate statement for each combination of factors and every

particular situation.

Scientific laws and hypotheses ordinarily imply that if a certain set

of factors is present, then a certain set of results will follow, except

for the effects of any additional factors that may be present to modify

those results. The effects of these other possible factors are described

by other hypotheses or laws, applicable to many or all the situations

in which these factors may be found. Hence, to test a hypothesis, we
shall attempt to eliminate the effect of these factors that are not in-

cluded in the statement or else take account of their effects by using

hypotheses and laws that are not being tested at the moment.

Considerations of this kind, in combination with a limited research

budget, may have led the Milbank Memorial Fund to restrict the

population to be studied to couples married in 1927, 1928, or 1929,

who were native white and Protestant, educated at least through ele-

mentary school, with husband under forty and wife under thirty at

marriage, neither having married previously, and resident in a large

city most of the time since they were married. These restrictions in-

fluenced the choice of Indianapolis as the city in which such couples

would be studied. Thus, the population was narrowed down by the

elimination of a number of possible disturbing factors to "a group

sufficiently homogeneous that in the final analyses of socio-economic

and psychological factors affecting fertility it would not be necessary

to subdivide the couples by such factors as color, nativity, religion,



352 SAMPLING OPINIONS

type of community of residence since marriage, duration of marriage,

and age. With a limited number of couples such subdivisions could

easily result in groups too small to yield valid results" (7)

.

Undoubtedly many other disturbing factors were not controlled or

eliminated. If they were all relatively small and not very highly

correlated, then their net effect would be similar to that of random

disturbances commonly referred to in other scientific work as "experi-

mental error." The important point in this example is that sampling

for scientific research may require the definition of quite different

populations than those that are defined for most opinion polling and

market research. Furthermore, the problems of generalization in

studies of this kind are difficult in that they cannot be firmly based

on statistical theory. For example, assume that the Study of Social

and Psychological Factors Affecting Fertility was ultimately inter-

ested in the population of all couples (satisfying the requirements set

forth in the preceding paragraph) residing in the United States.

Clearly the portion of this population residing in Indianapolis, or any

randomly drawn sample thereof, does not constitute a random sample

from this population. We might choose to regard it as a cluster

sample (each city constituting a cluster), but a sample consisting of

only one city permits no estimate of the between-cluster variability.

Also the selection was not at random. Accordingly, it is not possible

to attach estimates of sampling error to the results of the survey,

regarding these results as estimates for the entire population. This

does not mean that generalizations cannot be made, only that such

generalizations must be based on non-statistical arguments, possibly

along the lines suggested in the preceding paragraphs of this section.

The foregoing difficulties concerning population definition and gen-

eralization of results arise in much of current social science research.

Nationwide public opinion surveys include the "informed" and the

"uninformed." Studies are made in particular universities, in particu-

lar communities, in particular plants, and with readily available sub-

jects; and yet generalizations are usually desired for a much larger

population than the one the samples can be said to "represent" on

firm statistical grounds. These are problems that have been some-

what neglected in social science research, in spite of their great and

fundamental importance. (See the discussions in 8, pp. 100-112; 9,

pp. 9-14; and 10.)
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16.4 MATERIALS RELATING TO THE POPULATION
SHOULD BE ASSEMBLED FOR USE IN THE DESIGNING

A. Information about Important Groupings and Relationships

within the Population Is Needed

Entirely apart from the definition of the population, information

about various subgroups and about relations between various parts

of the population, as well as practical knowledge about people and

how they live, is helpful in designing efficient survey procedures. The
geographic concentrations and patterns of distribution of the popula-

tion may be known well enough to permit large gains in the sampling

and estimating if full advantage is taken of such knowledge. In less

obvious ways, knowledge of the behavior and psychology of various

types of people may be utilized to good effect. Information about

variables that are highly correlated with those being studied can be

used to increase the precision of the results and test representative-

ness. This information will also be very helpful to the ultimate user

in applying the results of the survey to his problems. Hence, a sys-

tematic review of available information about the population is an

important part of the preparatory work.

The kinds of information that are generally available include pre-

vious surveys, the Population Census, data in official records or data

produced as a by-product of commercial as well as government func-

tions, knowledge of the population accumulated by persons whose

work keeps them in close touch with it, and various kinds of maps,

directories, and other special materials.

As sampling surveys become more frequent and important, infor-

mation about the population accumulates. Accumulated data and ex-

periences should be made more readily available to the community

of research workers, and procedures for obtaining additional informa-

tion should be incorporated in regular surveys whenever that can be

done without difficulty. Examples of the kinds of information about

the population that will be very useful for sample design, and yet

readily obtainable if an attempt is made to get it, are given through-

out Part II and in the remainder of Part III.

B. Information about Means of Making Contact with the

Elements of the Population Should Be Assembled
Since surveys involve expenses that can be reduced by good plan-

ning and management, it is highly important that we review what is

known about ways of getting in touch with the population or, more
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specifically, with the sample of persons who will represent it. Among
the possible means of reaching the sample are the mails, telephone,

and personal interview at home, at work, or elsewhere. It may not

be necessary to make a separate approach to each person if the chan-

nels and regular contacts of other organizations can be used to pro-

vide the contact. Thus, in a radio-listening survey during the war

when gasoline was rationed, the school system was used; question-

naires were distributed to the pupils to take home and bring back

after their parents had filled them out. Questionnaires about prefer-

ences and reactions to a product may be included in the package and

the consumer asked to mail his reply when he opens the package. In-

surance agents, police, mail carriers, and public health nurses have

been asked to obtain data for a survey while making their rounds. In

all such instances, the activity with which the survey is connected

may have very important effects on the kinds of sample and answers

obtained, but the expediency of utilizing existing mechanism of con-

tact with the public is clear. Discussions of and references on these

points may be found in Chapters III and IV of Parten's book on

survey methods (11).

When the survey is to be conducted by field interviewers, informa-

tion about the possible means of travel will be useful. There has

been very little progress on the problem of laying out the most effi-

cient travel routes. This is a problem of both the effect on the sam-

ple and the effect on costs of modifying the interviewers' work assign-

ments and travel arrangements. A great deal of very practical work

should be done on this problem, and some preliminary investigations

have been reported in an unpublished doctoral thesis by McCreary

(12), dealing with surveys carried out in Iowa. Some preliminary in-

quiries about the practices of milk delivery, meter reading, and simi-

lar field activities proved fruitless, but there may be some value in

investigating the corresponding problem outside the field of sample

surveys.

In considering the means of contact with the sample, it is necessary

to take account of the problem of identifying a person who is to be

included in the sample and distinguishing such persons from those

who are to be excluded. Though the latter may be removed from the

sample later, if some of them get into it, good methods of making

this identification and of checking to see that the separating has been

done effectively are of first importance.
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16.5 PRELIMINARY LIST OF ATTITUDE QUESTIONS
SHOULD BE MADE UP AND STUDIED IN PREPARATION

FOR THE ACTUAL DESIGNING OF THE SURVEY

Drawing up the final list of attitude questions may take more time

than can be spared in the preparatory period, but it should be possible

to derive from the purposes of the survey a reasonable approximation

to the final set of questions. This preliminary list will guide the ini-

tial assembling of information about the attitudes to which the ques-

tions relate. Sometimes the survey personnel will be sufficiently fa-

miliar with these attitudes to require no further preparation before

they proceed to design the survey, but it is easy to be overly optimis-

tic on this point.

Attitudes differ greatly in their amenability to observation and

measurement. Attitudes on the details of sexual behavior covered by

Kinsey, Pomeroy, and Martin (13) cannot be surveyed as readily as

political opinions. Racial and religious prejudices are more elusive

than preferences among nationally advertised products. Yet even in

the easier subjects, prestige factors and ignorance or indifference com-

plicate the measurement process. Knowledge of such factors is useful

since the design might include devices to minimize their effect. These

devices are not limited to the wording of questions and approach to

the respondent but may include the method of assigning respondents

to interviewers, the choice of time and place for the interview, the

use of secret questionnaires or other means of attaining anonymity,

and many other procedures. The experience of research organizations

in dealing with these problems should be made generally available.

Good beginnings have been reported in several conferences and in the

scientific periodicals, and detailed references to these will be found

in the following chapter, which deals more intensively with the meas-

urement process.

16.6 ADDITIONAL VARIABLES MAY BE VALUABLE

The list of questions should be supplemented by a list of addi-

tional variables that are correlated with the attitude variables and

will be used for control and design of the sampling, interpretation of

the responses, and improvement of the estimates. Such variables are

of special value in the first and last of these uses if their distribution

in the population is available from other sources such as a census.

Information about these variables and the approximate degree of re-



356 SAMPLING OPINIONS

lationship to the attitude variables will be needed. Some of the data

may be available beforehand; some must be obtained in the survey-

or by other means. Though age, sex, occupation, education, economic

level, and geographic location have been most generally useful, many
other variables may be applicable in particular surveys. It would be

neither possible nor desirable to attempt to give here an exhaustive

listing of potentially useful variables. These can come only from

an analysis of a specific survey situation. However, solely as illustra-

tions, we may note the following variables that have been used in gen-

eral attitude surveys: marital status, owned or rented home, number

of children in various age groups, religion, racial background, occupa-

tion of father, membership in social and fraternal groups, veteran

status, political affiliations, etc.

16.7 INFORMATION ABOUT DISTRIBUTION AND CHANGE
SHOULD BE ASSEMBLED

The manner in which attitudes and related variables are spatially

distributed over a population or change with time directly affects the

relative efficiency of possible sampling procedures. The relative simi-

larity of attitudes between members of the same household provides

guidance on whether only one or more than one person should be taken

for the sample in each household. Surprisingly, almost no attempt

has been made to determine the degree of similarity for representative

attitudes. Also, almost nothing has been done to measure the rela-

tive similarity among neighbors within blocks or other small areas.

The application of such information to cluster sampling is direct and

valuable, and it is easily demonstrated that the proper use of this in-

formation leads to large gains in efficiency. Some investigations on

this are described in Chapter 9, and the appropriate theory has been

given by Cochran (14, Section 6.9 and Chapters 9, 10, and 11). As
more information of this kind becomes available, it will contribute to

efficient survey design.

The study of change of attitudes over time raises other problems

for statistical analysis and for sample design. Increasing use is be-

ing made of the "panel" technique in which the same individuals are

interviewed at a number of points in time (15; 16, Chap. 18). Drop-

outs from such panels become a source of great concern. Also, sample

design must be related to the manner in which attitudes change, and

statistical analyses must take into account the correlation introduced

by repeated interviewing of the same individuals. The Committee on

the Measurement of Opinions, Attitudes and Consumer Wants has
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sponsored a study on the use of panels, paralleling the Study of Sam-

pling. Consequently, the Study of Sampling has not placed any par-

ticular emphasis on the special problems raised by the use of the

panel technique.

16.8 A PRELIMINARY OUTLINE OF THE ANALYSIS OF THE
SURVEY RESULTS SHOULD BE PREPARED

The size of sample, method of drawing it, and other features of the

survey design will be affected by the kind of analysis to be made of

the results. If the sample is to be subdivided into many classifica-

tions, or if the analysis will be in proportions, regressions, correla-

tions, factor analysis, measures of change from preceding surveys, or

other derivative estimates instead of in simple frequencies of the ob-

served variables, then the sample may need to be much larger or per-

haps it can be smaller. The kind of sample that will be most effective

will generally be different in each case.

Here again, a composite or weighted judgment may be necessary to

determine a satisfactory design. There may be some one variable or

one estimate that transcends the others in importance and provides a

single criterion for the design, but even its implications for the de-

sign will depend on the manner in which the results are to be ana-

lyzed, interpreted, and used. A recent paper by Deming (6) illus-

trates these points in making a distinction between "enumerative" and

"analytic" surveys. Thus Deming says:

... we shall see that it is often impossible to design a survey that will sup-

ply economically information for both enumerative and analytic purposes.

For example, in a marketing survey, the best design for an estimate of the

number of people who prefer to use ground coffee at home, rather than

soluble coffee, requires, for greatest economy, one type of sample design;

whereas, a study of the reasons, or even of the difference in the two propor-

tions, requires another design. One must be prepared to make some sacri-

fices in precision, as it may not be economical to satisfy both aims simul-

taneously.

The analysis may be largely one of cross-tabulations with interpre-

tative comment, a form of analysis illustrated in ZeisePs book (17).

For this, the table forms should be prepared with titles, stubs, and

captions in nearly final form and guessed or dummy numbers in the

cells. The latter are important for the calculation of sample size and

forecasts of what comparisons can be made effectively among sub-

groups within the "breakdown." For more complex analysis the proc-

esses should be rehearsed and examined to determine as definitely as
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possible what will be required from the sample to permit the ana-

lytical studies that are to be made. The results of such pretests of

the analysis are often very informative and sometimes startlingly so.

They may lead to a complete revision of purposes or even abandon-

ment of the survey as not feasible. Early discovery of the futility

of a proposal is a great gain. More often, pretests will lead to the

selection of techniques and designs that are most efficient for the satis-

faction of the ultimate purposes.

No claim is made here that the results of surveys can be anticipated

very accurately when new problems are being investigated. Very

rough guesses may suffice, however, for effective incorporation of

knowledge about the attitude variables in the shaping of the survey

procedures.
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CHAPTER 1 7

Initial Knowledge

of the Measurement Process

17.1 THE INTERDEPENDENCE OF SAMPLING
AND MEASUREMENT

The preceding chapter discussed in general terms the manner in

which the opinion and attitude variables and the additional variables

required for their analysis and interpretation influence the entire

survey design. These influences become evident when we consider

the various measurement procedures that may be used to obtain the

data required to investigate and define any given attitudinal situa-

tion. Circumstances such as the following may arise:

1. The measurement process used to obtain a specific type of data

is known to be subject to a standard error of 5 per cent, yet an at-

tempt is being made to develop a sample design that will yield re-

sults within 3 per cent of those that would be obtained if perfect

measurements were made on the entire population.

2. A certain portion of the available resources is free to be allo-

cated either to a refinement of the measurement process or to a re-

finement of the sample design.

3. A sample that is spread widely (i.e., geographically or other-

wise) may be obtained only if relatively simple interviewing tech-

niques are used; the use of more accurate intensive techniques will re-

quire much concentration or grouping of interviews into clusters read-

ily accessible to the interviewers who are competent to use the tech-

niques.

Even though a consideration of the problems and questions arising

in connection with the measurement process cannot properly be re-

garded as a primary assignment for a study of sampling methods, the

circumstances just listed make it apparent that sample design cannot

be divorced from their treatment. For this reason it is important that

360
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an initial examination of the measurement process be made before

we proceed to details of the sample and survey design. A summary
discussion of the steps that might be followed in this initial examina-

tion will now be given. It should be noted that it is not our purpose

to give here an extended treatment of attitude definition and measure-

ment. Rather, we wish only to present such materials as are neces-

sary to illustrate the points made. The interested reader may wish

to refer to books such as those by Jahoda, Deutsch and Cook (1,

Chaps. 4, 5, 6, and 7), Festinger and Katz (2), Guilford (3), Lindzey

(4), and Stouffer et al. (5).

17.2 FEASIBILITY OF VARIOUS METHODS
OF MEASUREMENT

In the context of this chapter the term "measurement instrument"

will be used to refer primarily to any technique that can be applied

to obtain information about a variable from an individual element of

the population. It will not necessarily refer to the procedures that

are used to combine related pieces of information into a final atti-

tude measurement such as an average or the results of scaling, latent

structure analysis, discriminant function analysis, and index construc-

tion. This restriction is imposed in order to avoid the difficulties in-

volved in discussing procedures so complex that sampling theory has

not yet been adequately developed for them. However, as research

proceeds it may become increasingly possible to tie the sample and

survey design directly to the end product rather than to the pieces

that go to make up the end product.

A wide variety of procedures are potentially available for consid-

eration in choosing a measuring instrument. Many of these involve

the presentation of a question to a population element, an answer to

which will either allow the respondent to be classified into one of a

number of categories or furnish a numerical quantity to be associated

with the respondent. The variations arise from the manner in which

the question is presented to the respondent, the form in which the

question is asked, and the use made of the obtained answer. Some of

the well-known possibilities are as follows:

1. Manner of presentation—by United States mail, by telephone,

by an interviewer, or in a group situation in which each individual

fills out his own questionnaire (e.g., an employee attitude survey).

2. Form of the question—answer must fall into a set of predeter-

mined categories, a free answer is allowed, or respondent is urged by
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probing to amplify his answer until he has thoroughly expressed his

opinion.

3. Use of response—a simple tabulation of the number of responses

falling into a particular category, the combination of this response

with others similar to it (coding) in categories determined after an

inspection of the answers, or a verbatim reporting of free answers.

Actually, any such listing cannot be kept up to date without consid-

erable effort since new techniques are continually appearing and be-

ing tested. For example, Sanford (6) reports on the use of a simple

cartoon-like projective device which he states may ".
. . make pos-

sible the use of large and representative samples in testing personality

hypotheses heretofore based and tested by the study of small numbers

of people drawn from the 'captive' undergraduate population."

In addition to methods involving some form of questioning, there

are others that depend on observation of the population element's

words or actions. This observation may be made either by a human
observer or by a mechanical device and may occur in either a planned

or unplanned situation. Thus "Mass Observation," as developed in

England and described by Willcock (7), is an attempt to apply the

techniques of anthropology "to the study of the habits, lives, and

beliefs of the British." Mass Observation has asked volunteer ob-

servers to keep day-to-day diaries of everything that happened to

them, has used special investigators to keep careful records of all

that was said and done in specific situations, and has supplemented

these materials by information derived through the use of more stand-

ard polling devices. The A. C. Nielson Company studies radio and

television audiences by means of a mechanical device which is at-

tached to the sets in a sample of homes and which furnishes a con-

tinuous record of the periods the set is turned on and the station to

which it is tuned. Many other examples of observational approaches

to measurement can be found in the literature, and references to some

of these will be found in Parten (8, pp. 82-84)

.

Past experience has built up a large body of general knowledge con-

cerning these and other methods of measurement, and this knowledge

can be immediately brought to bear when a specific problem of meas-

urement is first examined in broad outline. This information will be

most helpful in providing answers to the following two questions:

1. Which measurement procedures are feasible for obtaining the

required information? This question is, of course, asked with refer-

ence to the attitudes and opinions under study and the popidation

to be surveyed.
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2. Which of those procedures not eliminated under the first ques-

tion can be integrated into the survey design so as to obtain the speci-

fied information and keep within the survey budget?

At this stage in the planning, a consideration of measurement pro-

cedures in the light of these two questions will be most helpful in

discarding many of the methods on reasonably obvious grounds with-

out examining them in great detail. This does not mean that every

time a sample survey is designed a complete list of every available

measurement method should be made, with subsequent elimination of

all but a few of them. Rather, it means that this preliminary investi-

gation and elimination proceed almost automatically; it is instructive

merely to recognize that certain measurement methods have been

ruled out, even though no formal work is necessary for their elimi-

nation.

The elimination of measurement procedures for obvious failure to

conform to the restrictions implied by the two questions is quite

straightforward. It is not feasible, even if it were ethical, to assign

agents to shadow selected individuals and listen in on their private

conversations until each spontaneously expresses to someone his in-

tention to vote for a particular candidate. Nor can we find out by

observation, without violating the secrecy of the ballot, how a person

voted in a United States presidential election. Mail surveys cannot

be used unless an address listing is available for the population ele-

ments. Telephone interviews would not be feasible for obtaining de-

tailed personal information regarding economic or social behavior. A
variety of reasons for elimination immediately come to mind in a spe-

cific situation and, at this stage, most of the decisions are made with-

out any special study or delay.

17.3 ASSEMBLING MATERIALS ON PERFORMANCE

As a result of the preliminary investigation and elimination, only

a few measurement procedures will be left for detailed consideration.

In order to prepare for a final choice of one of them and for its inte-

gration into the survey design, we investigate next, in some detail,

previous uses or special studies that have been made of each remain-

ing instrument. Accounts of these previous uses and studies are very

likely to present data describing the method with respect to practical

application and accuracy, and perhaps even to present a discussion

of other aspects of its performance, such as difficulties encountered

and their treatment, personnel needed, costs, etc. Sometimes it may
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even be necessary to conduct special presurvey studies in order to de-

cide between two or more competing procedures. One excellent ac-

count of such research has been provided by Marks and Mauldin (9)

in connection with the preparation for the 1950 Census, the purpose

of this piece of research being to obtain information on the relative

merits of the following: (a) self-enumeration household schedule, (6)

self-enumeration individual schedule, (c) direct interview, and (d)

direct interview plus leaving the schedule with some additional ques-

tions for the respondent to fill out.

There are many different facets on which we may wish to check a

measurement procedure (and the results it produces) or compare two

or more competing procedures. Moreover, a wealth of material on

many of these items already exists in the literature, and undoubtedly

much more can be found in the files of any research agency. As ex-

amples, we present the following list of questions, together with some

illustrative references where partial answers may be found:

1. How accurately will respondents provide information of a factual

nature (e.g., age, occupation, income, rent, etc.)? A large amount of

data on this topic has been provided by the Milbank Memorial Fund's

Study of Social and Psychological Factors Affecting Fertility, in which

the answers given to a short questionnaire for a number of factual

items were compared with those given to more detailed questioning

for a selected group of people [see Section 7.3, Table 7.5, and (10)].

Similar data for labor market studies have been given by Gladys

Palmer (11, 12). Also, Parry and Crossley (13) have reported on

the validity of responses to survey questions with respect to such

"prestige" items as voting participation, community chest contribu-

tions, and the like.

2. How closely will answers to a fixed question agree as between

two or more points in time?

3. How well can individuals predict what their actions will be under

a future set of circumstances? A general discussion of this problem

has been given in a paper by Dollard (14) entitled "Under What Con-

ditions Do Opinions Predict Behavior?" The specific problem of

predicting the postwar plans of soldiers has been treated by Clausen

(5, Chaps. 15 and 16), and Katona (15) has discussed the economic

behavior of consumers on the basis of survey data.

4. How much change will be introduced into answers by a change

in the wording of a question or by asking an entirely different ques-

tion on the same subject? An intensive investigation of knowledge

concerning the "single" question has been given by Payne (16).

5. What differences exist when the questions are asked by an inter-
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viewer, when they are presented by means of a mail questionnaire,

and when they are presented in a group interview situation? Some
research on this problem has been performed. For example, Kahn
(17) has described an experiment, conducted in connection with an

employee attitude survey, in which "The aim of the research was to

test the relative effectiveness of the intensive, 'open-ended' interview

and the fixed-alternative, written questionnaire for collecting data

from a population of industrial workers regarding various aspects of

the work situation." A similar experiment was conducted by the

Research Branch of the Information and Education Division in the

War Department in World War II (5, pp. 718-719) to compare class-

room administration of questionnaires with the results obtained

through personal interviewing.

6. What proportion of respondents will fail to return a mail ques-

tionnaire, what proportion will refuse to cooperate with an interview,

and what proportion cannot be economically contacted for a personal

interview? How do these rates vary with the population and with

the subject of investigation? The use of mail questionnaires in the

Veterans Administration has been described by Clausen and Ford

(18) ; a report on some pertinent research and references to other

materials in the literature are also given. The problems of non-

response in personal interview surveys and the literature on this sub-

ject have been reviewed in Chapter 11.

7. What are the relative costs of alternative methods of adminis-

tering a specified instrument?

8. How accurately can responses to free-answer questions be coded

for purposes of analysis? Woodward and Franzen (19) and Durbin

and Stuart (20) have reported some research directed at this problem.

All these points, plus many more which have not been mentioned,

will make their effects felt throughout the entire survey design and,

in particular, will condition the sample design. Past experience will

aid in the final selection of a measurement instrument by pointing

out the errors associated with each (to be considered in conjunction

with the specifications and needs) , the relative costs (to be considered

jointly with needs and resources), and the operational characteristics

(to be considered in relation to the sampling and field work). Here

again it is not always necessary that this collection of data and evi-

dence on performance be carried out in any formal manner. Many
of the decisions are more or less obvious, particularly when they have

been made many times before in similar situations. However, it must
be clear that these steps are implied, so that when entirely new situa-

tions arise, planning can be carried out in the most efficient manner.
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17.4 EXISTENCE, EXTENT, AND CONTROL
OF MALFUNCTIONING

There are circumstances under which any particular measurement

process can be expected to malfunction. Some of these circumstances

will be recognized from past experience as dangerous, but under a

new set of circumstances it may not be certain that the instrument

will perform according to expectations. Before a choice of methods

is made, it is extremely important that the risk of failure be assessed

for each method with respect to the conditions under which it is to

be applied. This assessment may be made on the basis of past ex-

perience and reasonable inference about the future. If the risk of

malfunctioning cannot be avoided, then the next step is to try to

evaluate the consequences of partial and complete failure in terms

of the specifications and needs, and to attempt to find ways of elimi-

nating, reducing, or controlling these consequences.

Typical varieties of malfunction are those in which the attempt to

measure leads to refusal to be interviewed, declining to answer some

questions, evasive answers, claiming to be "undecided" or "don't

know," misunderstanding the question, incomplete and erroneous re-

sponses, etc. Many of these possibilities for malfunctioning depend

on a limited number of very well-known factors such as time at which

the measurement process is carried out, organization (i.e., government,

private research, educational, etc.) under whose name the measure-

ment instrument is presented to the population element, multiple

meanings and ambiguity of words, interpretation which the respond-

ent places on the question asked, existence (in the mind of the sub-

ject) of extraneous threats and rewards in the measurement situa-

tion, and the physical location and state of mind of the subject at the

time of the measurement.

Unlike the previous two steps outlined for the examination of meas-

urement methods, this step probably should be carried out in a formal

way for every study. Because the usual reasons for malfunctioning

are so well known and are so amply illustrated in the literature, it is

easy to say "This can't happen to me," with the result that it does

happen. A list of many forms of malfunctioning has been given by
Deming (21, Chap. 2), and a consideration of such a list for each

proposed method of measurement will be well worth the effort. As
illustrations of the more "unthought" of difficulties, we present the

following two quotations from Deming:

Advance publicity by press and radio is very helpful, even if the publicity

is unfavorable. A whispering campaign, however, may be disastrous. One
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interviewer that I talked with recently had sat three hours in the kitchen

of a respondent listening to family history and reasons why she was not

going to give answers to the interviewer's questions, all as a result of coach-

ing by neighbors who perhaps justifiably thought that their area was being

oversurveyed [p. 34].

The measurement of total annual sales, total annual postal traffic in vari-

ous classes, telephone, telegraph, freight, passenger, or air traffic, or move-

ment of some particular commodity, consumption of foods of various kinds,

or the pattern of consumption or service rendered, and a host of other prob-

lems which require totals or averages over a year or some other period, pre-

sent difficult problems because of heavy weekly or seasonal variability. Ac-

tually, in such problems it is necessary to recognize the fact that a good

sample of time is as imperative as a good sample of areas, business establish-

ments, families, or anything else [pp. 43-44].

If it is impossible to eliminate all sources of malfunctioning, then

at least it may be feasible to include methods of evaluating their ef-

fects in the survey design. For example, when it is felt that the

measurement process will be conditioned by the auspices under which

the measurement process is presented, but the magnitudes of the ef-

fect are not known for the various possible auspices, a portion of the

measurement may be performed under one set of conditions, another

portion under a different set, etc. All such considerations will clearly

influence the sample design.

17.5 THE HUMAN ELEMENT IN MEASUREMENT

The measurement process is further complicated by the fact that

all or part of it will usually involve the use of interviewers and other

human agents. Not only will the behavior of these agents in carry-

ing out instructions influence the results of the measurement, but their

personal characteristics, as they react with the personalities of their

subjects, may also have an effect on the measurement. It is appro-

priate to examine each of the possible measurement methods with re-

spect to the effects that can be expected to follow from the use of ob-

servers and interviewers in place of instruments less affected by the

"human factor," and to see whether any predictions can be made in

advance concerning the existence and magnitude of such effects.

Under many circumstances it may be possible to institute a degree of

control over the performance of the human agents in the survey pro-

cedure, or at least to provide a means of assessing their influence.

These comments are, of course, not meant to imply that mechanical

measurement devices, such as the Nielson audiometer, have no char-

acteristic malfunctionings and weaknesses. They obviously do. The
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use of these means of observation is extremely specialized, however,

and will not concern us here.

The types of information that we look for in relation to this topic

are varied and involve such items as deliberate cheating, failure to un-

derstand or follow instructions, conscious or unconscious efforts to in-

fluence the respondent to the interviewer's point of view, errors in

writing down replies given by subjects and errors in classifying these

replies into categories (either as they are given to the interviewer or

as the questionnaire was coded in the office). Material on many of

these items is now available in the literature. For example, one of

the earliest studies was Stuart Rice's "Contagious Bias in the Inter-

view" (22). It was found that in a social study of 2000 destitute

men, the reasons given by them for being down and out carried a

strong flavor of the interviewer. Results recorded by a prohibitionist

showed a strong tendency among the men he interviewed to ascribe

their sorry existence to drink; those interviewed by a man with so-

cialist leanings showed a strong tendency to blame their plight on in-

dustrial causes. The men may have been glad to please anyone who
showed an interest in them. An extensive review of the literature on

this subject of interviewer effect has been provided by Moser (23),

and a very comprehensive study has been published by Hyman and his

associates (24).

All the evidence gathered in this exploratory stage will be valuable,

not only in the choice of a measurement method but also in indicating

some of the features that must later be incorporated into the sample

and survey design. At the very least, tentative decisions can be

made on the preparation of instructions for the interviewers and other

field workers, on the degree of supervision they should receive in

carrying out their work, on the amount of checking that is necessary,

and on whether or not it is desirable to incorporate check features into

the sample design itself. The process of setting up a sample design

in such a manner that some measure is obtained of the performance

of the human agents has been used extensively by Mahalanobis (25,

26).

17.6 COLLECTION OF ADDITIONAL DATA
FOR EVALUATION OF MEASUREMENT

Even after all sources of existing data on the performance charac-

teristics of one or more methods of measurement have been tapped,

there may still remain areas of uncertainty that must be filled in be-

fore a final choice can be made or before the final results of the con-
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templated survey may be used. If uncertainty remains about the

measurement instrument, then the only solution is to conduct a pilot

study. This is, of course, a well-known operation in settling on the

final form that one or more questions are to take, or on the final form

of an entire questionnaire. However, there is not any reason why the

function of a pilot study could not be made broader. For example,

if we are undecided on whether or not to use a mail questionnaire on

a population for which no data on response rate are available, we

may send the questionnaire to a small portion of the population to

obtain an estimate of the unknown response rate. If a preliminary

survey is needed to obtain data for the design of the final sampling

procedure, additional information may be obtained on the measure-

ment process at the same time.

Also, there always exists the possibility of integrating into the final

survey design the means for obtaining data on all aspects of the

measurement process set forth in this chapter. For example, it is fre-

quently desirable to divide the sample into two comparable halves and

use one form of question on one half and another form on the other

half. This is a procedure sometimes used by the American Institute

of Public Opinion to provide a basis for the comparison of alternative

wordings of a question. Mahalanobis also uses essentially this pro-

cedure in trying to detect the effects human agents may have on the

survey process. He calls this the system of interpenetrating samples

(26, p. 432). The sample for the survey was made up of two inter-

penetrating subsamples, each distributed over much of the same area.

The sample units were taken in pairs, and one of each pair was allotted

at random to the first subsample and the other unit to the second

subsample. Information was collected independently for each sub-

sample by a different set of investigators. To avoid any chance of

records being compared, the two sets of investigators did not work in

the same area at the same time.

Techniques similar to those mentioned in the preceding paragraph

may sometimes prove helpful in trying to estimate the sampling error

of a particular sample design or in trying to gain data that will be

useful for the planning of future surveys (see Chapters 8, 9, and 10)

.

Consequently, even though a measurement process must be decided

on before the survey goes into the field, there still remains the oppor-

tunity of discovering something about its performance characteristics

during the operation of the survey, if this eventuality is planned for

in advance.
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17.7 RELATION OF MEASUREMENT TO OTHER PHASES
OF THE SURVEY PROCESS

Though some indication has been given throughout this treatment

of the relation between measurement and the other phases of survey

design, it seems important to summarize briefly some of the major

points that arise. Perhaps the most important of these is concerned

with the accuracy of the measurement process. If the survey is not

measuring what it should measure within, say, five percentage points,

it is obviously inefficient to use a sample design that will yield results

within one percentage point of those that would be obtained from per-

fect measurement of the entire population. Moreover, it is frequently

necessary to decide on the proper allocation of resources between the

sampling and the measurement process. Specifically, we might have

to choose between a refinement of the measurement process (e.g.,

an increase in the training and supervision of interviewers) and an

increase in the sample size, which will lead to a decrease in the

sampling error.

In addition to these considerations, it has also been pointed out

that a suitable sample design may allow some evaluation of the

measurement process (including the effects of having human agents

and respondents) during the actual carrying out of the survey. More-

over, the nature of the sample affects the use and accuracy of the

measurement procedure, and this procedure affects the degree to

which a given sample can be realized in the field. All these facts

lead to one conclusion, namely that the sampling and measurement

are quite interdependent and that it is usually unwise to divorce com-

pletely the consideration of one from the other.
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CHAPTER 1 8

Review of Possible

Sampling Procedures

and Assembly of Information

about Their Performance

18.1 BROAD DECISIONS ON SAMPLE DESIGN MUST BE
MADE DURING PREPARATORY STAGE

Just as for the measurement process, it is frequently desirable to

undertake a broad preliminary examination of the various alternatives

from among which a sampling procedure must ultimately be selected.

In speaking of sampling procedures at this stage in the preparatory

work, we must of necessity limit our attention solely to their general

outlines, leaving the determination of most of the specific details until

designing has progressed further. The primary purposes in conducting

this examination are to discover procedures that may be well suited

to the problem, to eliminate from further consideration those pro-

cedures that are obviously not applicable because of the specifications

and needs of the problem at hand, and to pull together any readily

available materials that may facilitate further examination or be

of aid in the detailed planning to follow.

Under the "ideal" circumstances ordinarily assumed for the pres-

entation of the theory of random sampling, such an investigation

would not be necessary. We have only to take as large a sample as

resources allow, or take a sample that will provide the required pre-

cision, or balance cost and precision against the costs of making

certain decisions on the basis of the obtained data. Unfortunately,

questions of costs and practicability usually preclude the use of simple

random sampling. Thus lists are rarely available from which to make

the selection; the elements in a random sample will be widely scat-

tered geographically, and interviewing costs will be excessive unless

372
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the sample elements can be "clustered" into compact geographic

groups; a random sample may not provide a sufficient number of

people who are to be the object of special study; and the use of

certain known characteristics of the population may enable us to

obtain the desired degree of accuracy with a smaller sample than

would be required by simple random sampling. All these required

departures from simple random sampling increase the number of

possibilities that may be considered in sample design; each should be

examined carefully to insure that "good" or "best" procedures are

not overlooked. These possibilities also increase the opportunities

to make serious mistakes or blunders.

Even in apparently simple situations, preliminary work may show

that simple random sampling cannot be used and that more com-

plex sampling procedures must be considered. For example, the

director of a study to be carried out in a medium-sized Eastern city

(population approximately 125,000) attempted to obtain a listing of

the names of parents of school children from which to draw a sample

for the purpose of comparing those who participated in the activities

of the Parent Teachers Association with those who did not. It was

found that such a list could not be released by the school authorities

under a policy established several years earlier after an unfortunate

experience with the misuse of such a list. Consequently it was neces-

sary to take a regular population sample and then eliminate families

that did not have school children. The sample could have been drawn

in any one of several ways, including systematic selection from a city

directory of names or addresses, or random selection of a sample

of blocks followed by systematic selection of a sample of households

from a complete listing of the chosen blocks. A decision had to be

made among these possibilities.

The purpose of this chapter is to set forth some of the considera-

tions that may enter into the preparation of a preliminary list of

possible sampling procedures, recognizing that it is not always neces-

sary or desirable to carry out this activity in any formal manner.

For example, if a poll is to be conducted in a college student body

for which a directory exists, there is no need for first choosing a

sample of rooming houses and dormitories. A systematic selection

from the directory will prove quite adequate for most purposes.
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18.2 MANY TYPES OF DESIGN MAY BE ELIMINATED
ON THE BASIS OF GENERAL CONSIDERATIONS

In listing sampling procedures for further consideration, perhaps

the most important question to ask is "Do I need a design which will

produce results free from bias (or with measurable bias) , assuming

that it is executed according to plan, and which will furnish a measure

of sampling error?" Presumably the answer to this question is con-

tained in the specifications for the survey, but it is well to re-examine

the whole matter at this stage in the design process. It is all too easy

to sidestep the question by choosing a sampling method that is cus-

tomary in a particular field of investigation or by imitating some

successful study made under different conditions. Then we miss

opportunities to obtain more appropriate and valuable results by

tailoring the sampling procedure to fit the actual condition under

which it will be used and to fit the purposes of the survey. For

example, this uncritical use of a prevailing method characterized the

vogue of quota sampling in the period that ended in 1948 and has

characterized the use of probability sampling since. Some of the

considerations to be weighed in this phase of survey design are dis-

cussed in Chapters 4, 9, and 10 of this book, by Deming (1, Chap. 1),

and by Hansen, Hurwitz, and Madow (2, pp. 4-10, 52-53, 68-74).

An example of the danger of ignoring important possibilities by

merely imitating common practice in the selection of a sampling

procedure is described by Alpert in a recent paper (3), from which

the following quotation is taken:

Finally, I should like to comment briefly on the role of fashion in the de-

velopment of sampling theory. Fashion is the enemy of the utilitarian. In

the field of techniques, it operates especially to increase the incidence of

faulty applications of the particular technique which happens to be in fash-

ion. At this moment, probability sampling is very much the fashion. It is

not surprising, therefore, to find surveys being designed to include probability

samples even though such a design is not the most effective or most relevant

to the situation being studied.

Brief mention may be made of one example. In the plan for a study

involving investigating people's reactions, behavior patterns, and attitudes

under conditions of disorganization and disruption, it was proposed to use

a probability sample. . . . What I should like to question is whether a

probability sample is at all appropriate under the particular circumstances.

My hunch is that such a sample was proposed chiefly because it is the pre-

vailing fashion among survey specialists. Interviewing the individuals par-

ticularly affected, and especially those who are most severely affected, would
appear to be of paramount importance. (It was not the purpose of the

survey to estimate magnitudes for the disruption but to determine psycho-
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logical reactions.) On a probability sample design of the type proposed,

the interviewers might well have missed the very individuals who would be

in the most propitious situation to provide the data sought. . . .

Of course, it is also true that the tendency to imitate what is

"fashionable" may be the first step toward introducing superior

methods of sampling into a new field. For example, anthropologists

have long used such techniques as interviewing informants, study-

ing life histories, and observing participants and have rarely at-

tempted the application of survey methods. One break wTith tradi-

tion, described by Streib (4) , was a survey-type study conducted

among the Navaho Indians. Though he used a "convenience" method

of selecting a sample of respondents, Streib expresses the opinion that

more precise sampling methods could easily have been utilized in

this particular population.

An excellent example of a sampling survey that was not restricted

by adherence to a single variety of sampling procedure, but combined

in a fruitful manner probability sampling of individuals with purpos-

ive sampling of communities, is to be found in a study of public re-

actions to the presence of atomic energy plants in a number of com-

munities; the study was conducted by the Survey Research Center of

the University of Michigan. In an unpublished paper Metzner com-

mented that:

. . . the departure from a probability design is unusual at the Survey Re-
search Center. . . . Yet in the case of this study we somewhat unhappily

but with forethought used a purposive design! . . . The answer to this

anomaly lies in the kind of problem and its implications. The basic prob-

lem was to discover the degree and extent of fear, if any, related to the

presence of a nearby atomic energy installation. . . . Our basic approach was
to match communities lying within twenty-five miles of a major atomic

energy installation with similar communities at a distance from such instal-

lations

The manner in which purposive and probability designs that ap-

peared to be required by the objectives of the study were combined

was described in the report of the study (5) as follows:

A principal objective of the study of public responses to atomic energy

uses was to determine what influences, if any, the presence of a nearby major
atomic energy activity had on the information, opinions and reactions of

people living in the surrounding area. In accordance with this objective,

people living in seven areas were first selected for interview. They all lived

within twenty-five miles of one of seven major atomic energy installations.

For the people in each of these areas, people in two other areas having no
installation were selected for interview. These two "matching areas" were
chosen for their similarity to one of the "installation areas" in size, industrial

composition, average rent, and section of the United States. . . .
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Within each community, individuals were selected for interview by ob-

jective probability techniques. . . .

This quasi-experimental design allows a comparison of people from pre-

sumably similar areas, except for the presence or absence of an installation

nearby. The "matching areas" are as similar to their respective "installation

areas" as was permitted by the natural variety of American communities and

their characteristics, the accuracy and amount of available information on

the two types of communities, and the judgment and information of the re-

search staff of the more subtle sociological factors involved in the matching.

Obviously, it was impossible either to create (or "contrive") matching com-

munities or to select them at random. Since no randomization procedure

could be introduced in the selection of the matching or "control" areas (al-

though selection of respondents within areas was random), statistical pro-

cedures dependent on the assumption of independent selections are invalid.

However, the selection of two matched areas for every installation area does

give an estimate of the residual variation after matching.

It is very difficult to establish general rules for determining when

it is necessary or desirable to use probability model sampling pro-

cedures. Even in certain specific instances the problem may be hard

to solve in a realistic manner. It is still more difficult to establish

such rules for other types of sampling. However, we definitely can

recognize gradations in situations, some examples of which might be

as follows:

1. There are circumstances under which the use of something other

than a probability model sample is clearly indicated. Thus the

sample used for pretesting a questionnaire does not ordinarily have

to be chosen in any objective fashion. We merely wish to insure

that certain "extremes" in the population are represented in the

sample, and we are in no way concerned, for example, with the rela-

tive proportion of such extremes in the population. (See the account

by Marks and Mauldin (6) of the October 1948 pretest of Census

procedures.) Similarly, if we wish to make a community study in

several United States cities belonging to a specified size class, a judg-

ment or purposive procedure may be the best way to select them.

It is highly questionable whether we could make precise statistical

statements about the entire population of such cities from a study

of several randomly selected cities. The procedure used would there-

fore take into account as many as possible of those considerations

judged to have an important influence on the study. The discussion

of the Study of Social and Psychological Factors Affecting Fertility

in Chapter 16 provides a case in point.

2. There are other situations in which we may desire a probability

model sample but find that certain practical considerations will not

permit the use of the necessary procedures. At the same time, it may
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appear that data derived from other types of samples will be quite

valuable. For example, consider the case of a doctor who wishes

to determine the effect of a new treatment or drug on persons suf-

fering from a specific disease. For convenience, he may choose

to experiment only on those patients who are available in a single

hospital. It is quite clear that this sample of patients may not be

representative of all patients having the disease. The mere fact that

they are in the hospital may mean that they are more seriously ill

than those who are not in the hospital, that they come from a higher

social class, etc. However, this lack of representativeness might not

be at all important if the doctor's sole purpose in conducting the

study were to obtain some preliminary notions concerning the action

of the treatment or drug. Further work would then be required to

generalize the results to the entire population of persons suffering

from the disease. Problems of this kind are illustrated by the open-

ing of the Clinical Center of the National Institutes of Health.

3. Finally, we can distinguish cases in which the importance of

obtaining objective estimates of sampling error and eliminating

sampling bias is unequivocal. Many of the surveys conducted by

the various agencies of the U.S. Government for the guidance of

administration provide illustrations of such situations. The data

must stand by themselves and are to be used by many different indi-

viduals for many different public purposes. Even here, however,

it is not always possible to state exactly what degree of accuracy is

needed, and a recent paper by Hansen, Hurwitz, and Pritzker (7)

stresses the point that increased attention should be given to the

determination of needed accuracy.

The variety of situations that range between these three examples

leads to the only general rule for selecting a sampling procedure:

Do not choose blindly when selecting a sampling procedure but try

honestly to determine what is "best" for each particular situation

according to realistic and adequate standards.

18.3 FURTHER CONSIDERATION OF DETAIL MAY PERMIT
THE ELIMINATION OF OTHER TYPES OF DESIGN

After we have chosen the general classes of sampling designs that

are to be retained for more detailed consideration, we can turn to

material that has been assembled on the population and on the meas-

urement process and examine the lessons that past experience has

taught with respect to the use of these designs. It would be impos-

sible to attempt to cover here all aspects of a design that might
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be investigated during this preparatory stage, but we shall indicate

some of the major points to which attention might be devoted. Most,

if not all, the comments will be directed toward probability model

designs.

The points to be covered can most easily be set forth as answers

to the following questions. First: Can a design be executed accord-

ing to plan or will losses due to "not at homes" and "refusals" negate

the value of having a probability model sample? The amount of loss

that we may anticipate through "non-response," "not at homes," and

"refusals" is conditioned primarily by such factors as the attitudes

being measured, the population being surveyed, the form of approach

to the sample elements, and the training interviewers have received,

not by the method used in selecting the sample (see Chapters 16, 17,

and especially Chapter 11). Nevertheless, if such losses are expected

to be so large as to introduce a potential bias of serious magnitude

and we still wish to conduct the survey, we may consider the possi-

bility of changing from a probability model procedure to some other

type of selection process. An argument against doing this is, of

course, that probability model procedures will permit the incorpora-

tion of a maximum bias figure for these losses into a mean square

error, whereas such biases are hidden and non-assessable in other

types of procedure—except as indicated by calibration through past

experience. There is no clear answer to this problem at the present

time, and we simply raise it for consideration.

Are there alternative ways of identifying and contacting popida-

tion elements, and what are their effects on the choice of a sampling

procedure? There are many situations in which population elements

may be identified and contacted in alternative ways, each possible

approach having its own unique effects on the selection of a sam-

pling procedure. Sometimes the choice between alternatives is clearly

dictated by the specifications, but in other instances each of them

may have to be carried along until a consideration of possible sam-

pling procedures determines the final approach to be used.

A few examples will serve to illustrate this particular point. In

one instance a group was interested in studying, among other things,

the serviceability of women's blouses in relation to price paid, fabric,

manufacturer's instructions on care, amount of wear, and purchaser's

care. Two alternative approaches were possible. A direct sample

of dwelling units could have been chosen in the denned geographic

area and the study based on the experience of women living in these

dwelling units; or, a sample of stores could have been selected in the

area and all purchases of blouses noted during a selected time period
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by direct observation, the purchasers to be contacted for later inter-

views. The sampling problem is quite different in these alternatives;

one involves a sample of dwelling units, and the other involved choos-

ing a sample of stores and a sample of time periods for observation

(with possible loss of mail order purchases and out-of-area shopping)

.

There were, however, other considerations to be taken into account.

The dwelling unit sample would have dealt mainly with purchases

made in the past. Prices might have been forgotten and manu-

facturer's instructions on care lost. On the other hand, the store

sample would require the cooperation of the stores for the placing

of observers, the time periods for observation would have to be chosen

carefully, and the volume of purchases would have to satisfy needs

as to sample size. Thus the two alternative approaches raised quite

different problems with respect to sampling and other considerations.

Problems raised by alternative ways of identifying and contacting

population elements become especially acute and important when

we are dealing with populations whose members are "thinly" dis-

persed throughout a much larger population (e.g., the population of

"aged," of users of special equipment, of newsstand purchasers of

certain magazines, etc.). Some discussion of sampling the "aged"

population in the United States has been given by Stephan (8). In

general, it will be necessary to search for special ways of getting at

such groups in order to avoid the high costs of having to contact a

large number of individuals in order to find one member of the popu-

lation. For example, we may utilize other surveys, distribute ques-

tionnaires with each purchase of a particular type of equipment, or

obtain lists as a by-product of other operations that reach the people

we seek.

Are there available the necessary materials for determining the

design details? The available information that has been assembled

with respect to the population will have a marked effect on the types

of sample design to be considered. Lack or inadequacy of lists

means that simple random or systematic selection of individual ele-

ments from the population cannot be used; lack of data may mean
that all quota and purposive selection procedures must be discarded,

that stratification (at least with disproportionate allocation) cannot

be used, that certain efficient forms of estimation (e.g., ratio and

regression) are not possible, and that special forms of selection (e.g.,

probability proportionate to size) are not applicable; lack of detailed

maps may mean that the primary sampling units cannot be made
an "optimum" size or that it will be necessary to engage in more
extensive and costly field operations than would otherwise have
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been required. Factors such as these become especially noticeable

when survey work is being conducted in certain areas of the world,

for example, in many regions of Asia and Africa. It is therefore

instructive to read and study accounts of such surveys, for example,

Shaul's description of survey work in Central Africa (9) or that by

Jessen, Blythe, Kempthorne, and Deming, of a survey in Greece (10).

Are there special considerations {e.g., travel facilities, location of

an existing field staff, etc.) that will eliminate certain types of design?

Frequently it is necessary to pay particular attention to the loca-

tion of an existing field staff, as well as to transportation facilities.

One illustration is provided by the Monthly Report on the Labor

Force, which originated in the Work Projects Administration as a

monthly sample survey of the population with the primary purpose

of measuring the number of unemployed (11). In 1942 this activity

was transferred to the Bureau of the Census and developed as the

Current Population Survey. It was broadened to provide additional

information needed by the Selective Service System, the War Man-
power Commission, and other agencies in formulating policies on

manpower. In setting up the sample design for MRLF, a number of

administrative requirements were imposed, in addition to the re-

quirement that a probability model sample be used, and these are

set forth in the following quotation taken from a paper by Hansen

and Hurwitz (12)

:

It (the sample) should provide for a closely-knit field organization of the

type that had been operating formerly (i.e., in the WPA sample) and which

had demonstrated its ability to produce field results of high quality in rapid

time schedules. The existing field organization involved the use of about

60 full-time local supervisors, each of them having 5 to 15 part-time enumer-
ators working under his immediate supervision. The maintenance of this

type of organization meant that the total number of different areas to be
included in the revised sample could not be expanded greatly beyond the 60

included in the original sample, at least not for the immediate future.

In addition,

It shall retain as many of the counties in the old sample as possible, to

avoid moving all the field offices into new counties at one time. The design

of the sample shall provide for a minimum of travel relative to total amount
of information obtained, and should provide for continued operation on rapid

time schedules.

Similar requirements are imposed by most survey organizations main-

taining a permanent field staff, and these have to be taken into

account in judging procedures.

What can past experience teach about the choice of possible sam-

pling procedures? It is always valuable to examine reports and other
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records of similar surveys. The primary contribution to be made

consists in finding out such information as: (a) How was the sampling

actually carried out? (6) What was needed in the way of prepara-

tion? (c) What personnel were used in conducting the survey? (d)

How long did it take? (e) What difficulties were encountered in the

operation? (/) How well did the sample turn out as measured by

comparison with known population characteristics and by computation

of sampling errors and biases? (g) What recommendations were made

on the conduct of future surveys of a similar nature? The experience

detailed in Part II of this book should be helpful in evaluating this

type of information.

On the basis of this information, it may then be desirable to make
further eliminations from the list of possibilities, making sure that the

evidence used arises out of a situation similar in all important re-

spects to the one for which a sampling plan is needed. In the event a

method is not eliminated, the data and information collected will prove

useful in the more detailed planning and comparison stages. The data

may also suggest further information that should be obtained, either

by preliminary surveys or in conjunction with the actual survey.

There are many reasons for elimination which may arise during this

work, and only a few will be cited for illustrative purposes. Thus

one plan might require too much time for designing the sample; an-

other might require materials that are badly out of date at the present

time (e.g., census material, city directories) ; and a third might show

an extreme deviation from the population value for a variable which

is highly correlated with the present subject of investigation and for

which no controls can be incorporated into the sample.

The great value of past experience for these preliminary investiga-

tions and frequent disappointments with the inadequate descriptions

of sampling given in the analysis of many surveys stress the need for

always preparing a careful account of sampling procedures to accom-

pany, or to be incorporated in, the final report. A brief summary of

the reasons for eliminating many of the possible methods that could

have been used would often be very beneficial to the future develop-

ment and use of sampling.

18.4 PREPARING FINAL LIST OF POSSIBLE PROCEDURES
AND ASSEMBLING MATERIALS TO AID IN

DETERMINING THEIR DETAILS

The final result of this preliminary examination of sampling pro-

cedures will be a list of all those that have not been eliminated, to-
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gether with the known advantages and limitations of each. These

procedures will be considered in the detailed planning operations to

be outlined in succeeding chapters.

Advantages and limitations will relate to the items discussed in this

chapter, and to any others that may seem pertinent because of the

peculiar circumstances of the intended application. Thus we should

have information on: (a) the materials and personnel needed for

designing the sample (maps, data, lists, technical advisors, etc.), (b)

the special training which field personnel may require, and estimates

of its cost, (c) the relationship of the sampling procedure to the method

of approach to be used, (d) time and resources required for prelim-

inary operations (pretesting, prelisting, special surveys to obtain addi-

tional data), (e) time and resources needed for carrying out the meas-

urement process on the designated sample and their relation to the

survey specifications and needs, (/) advance predictions of the bias

and variance of the estimates to be expected from the sample, either

on the basis of sampling theory or on the basis of prior experience,

and (g) possibility of evaluating the sampling procedure after one or

more samples have been drawn, including resources needed for this

phase of the operation.

The net result of this preliminary work may be a decision that a

sampling advisor is needed, particularly if three or four possible pro-

cedures still remain and the individual carrying out the survey does

not feel competent to assess them on the theoretical grounds of sam-

pling theory. Although theoretical consideration would not neces-

sarily eliminate any of them, at least it would build a firmer founda-

tion for carrying all of them along into the detailed stages of planning

so that the final choice of the one to be used will be made more ef-

ficiently.

The principal point to be made in this respect is that the sampling

advisor must be given an adequate opportunity to exercise his knowl-

edge and experience. He must be brought into the discussion of speci-

fications and needs for the study and, if he feels it necessary for the

planning, must be allowed to expend resources in preliminary surveys

or in the analysis of previous surveys. He can frequently suggest

special materials to be used in the planning and will be in an advan-

tageous position to judge the degree of similarity between the present

problem and past experience.

The preparatory work of assembling information and materials for

use in the actual drafting of the design leads up to conferences at which

major decisions are to be made. Preparations usually do not terminate

abruptly but may continue into the active work of shaping the survey
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procedures. There need be no sharp separation of the two phases of

survey design. Usually one grows naturally out of the other. Some

anticipation of the later stages of designing is inevitable during the

preparations. New problems for exploration will arise during the

actual designing. Moreover, the time schedule may make it necessary

to start designing well before the preparations are completed. The

preparatory work is not an end in itself; it merely gives initial direc-

tion to the designing and simplifies it, making it more efficient and less

expensive. The experience of many survey directors is that good

preparation is the distinguishing mark of competent survey operations.
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B. Practical Development

of Survey Designs

CHAPTER 19

A Broad View

of the Drafting of Designs

19.1 INTRODUCTION

The preparatory stages in survey design, described in Chapters

14 through 18, sharpen the specifications and assemble working ma-

terials relating to the various components of the ultimate design ; these

stages may possibly force decisions on the broad outlines or specific

details of some of these components. Once this work has been done,

it becomes necessary to focus attention on the survey as a complete

and integrated plan of operation and to think in terms of actually

applying techniques that may have previously been considered only

in broad generality. Though our discussion will proceed as though

only one design were being prepared, it is important to recognize that

in practice we may be developing two or more alternative plans simul-

taneously, with a final choice to be made only after each plan is

complete. Such plans may, of course, have many features in common,

even to the extent that one is only a modification of the other. Never-

theless, even a minor modification in one component may make its

effects felt throughout the entire design, and thus the final choice

should be made only on the basis of over-all performance.

Drawing up a plan for a complex survey is a complicated process

requiring the well-coordinated development of all parts in relation to

384
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the whole. Only in rare instances will it be possible to work out the

various details of measurement and sampling in a piecemeal fashion

and arrive at a design that is in any sense "best" or "optimum." This

fact has been illustrated in the account of the Post-Enumeration Sur-

vey of the 1950 Census provided by Marks, Mauldin, and Nissel-

son (1)

:

Although the Post-Enumeration Survey possessed certain distinctive fea-

tures peculiar to its purposes and content, its history illustrates the complex

decision process involved in survey planning. This decision process requires

the balancing of cost and accuracy considerations both within a particular

aspect of a survey and among different aspects. The over-all cost of a survey

and the accuracy of the estimates the survey provides are resultants of the

costs and accuracies associated with a variety of processes—sample selection,

interviewing, coding, tabulating, etc. Since most surveys have a fixed over-all

expenditure limit, increased expense to improve the accuracy of one phase will

usually require curtailed expenditure and lowered accuracy in some other phase

—for example, may require a decrease in sample size with consequent increase

in variance. Between survey processes a balance is necessary; to achieve a

reduction of 5 per cent in coding error at the expense of decreased checking

of the interviewing with an attendant increase of 10 per cent in interviewing

error is hardly desirable, particularly if the interviewing error is already

larger than the coding error. Within a given survey process—for example,

interviewing—an increased expenditure for training must be balanced against

an increase in expenditures for supervision, interviewer salaries, more de-

tailed questions, etc., in terms of the relative effect of the various expendi-

tures on the quality of the interview output.

Actually, the goal implied in this statement is one that cannot be

achieved, except by intuitive means, with the present state of knowl-

edge concerning certain aspects of the survey process. Recognition

of this fact prompted the preparation of the paper from which this

quotation was taken, as evidenced by the introductory comment:

This paper points up the extent to which decisions on survey design have
to be reached on the basis of intuition and opinion, due to the absence of

any satisfactory objective data. Such analysis directs attention to the major
gaps in the knowledge of survey technique—the spots where there is need

to superceed art with science—and may raise as subjects for investigation,

points which have been implicitly accepted as axiomatic.

Not only is it true that we may miss "best" or "optimum" designs

by treating the components of a survey in a piecemeal fashion, but we
may also become involved in a circular process which might preclude

the possibility of ever arriving at a feasible plan, or at least of arriving

at such a plan in a reasonable length of time. A simple illustration

of the type of dilemma that might arise is given by the following

example. Suppose the design is concerned primarily with the number
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of sampling points (or primary sampling units) , the number of inter-

views to be obtained at each point, the length of the interview, the

accuracy and detail required by the contemplated uses of the survey

results, and the costs of carrying out the survey. Let us suppose

further that the details of each of the first three items are determined

in isolation. Then we might find ourselves going through a series of

successive revisions such as those shown in Table 19.1.

TABLE 19.1

Successive Revisions of Survey Design

Order of

Consid- Component of First Second Third Fourth

eration the Design Draft Draft Draft Draft

A Number of sam-

pling points

Fixed a Decreased

from 1

Same as 2 Same as 3

B Number of in- Fixed ° Increased Decreased Same as 3

terviews at from 1 from 2

each sampling

point

C Length of inter-

view

Fixed « Same as 1 Same as 2 Decreased

from 3

D Accuracy and

detail for

contemplated

uses

Ade-

quate

Inadequate Adequate Inadequate

E Costs Too high Satisfac-

tory

Too high Satisfactory

a Starting numbers, possibly based on judgment or prior survey experience.

Thus, in the process of adjusting the first three components in iso-

lation, the entire design process is essentially going in circles without

settling down rapidly to the desired result. Such situations, and others

of equal importance, can be expected to occur in highly articulated

systems. The most desirable solution is to determine all adjustable

phases of the system simultaneously and to avoid the fixing of details

at too early a stage in the design process. In some instances it may
even be necessary to defer decision on certain aspects of the design

until the survey is almost ready to go into the field, and the Post-

Enumeration Survey provides a case in point.

It is not to be expected that the remaining chapters will tell exactly

how to carry out this balancing operation and when to fix certain

details. Nevertheless, the mere recognition that we are engaged in
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this type of process will have a tendency to improve the ultimate

design and will possibly spur survey operators to obtain information,

not otherwise needed, that will be of assistance in future design prob-

lems.

19.2 PREPARING A ROUGH SKETCH OF THE
ENTIRE DESIGN

Building on the preparatory work, it should now be possible to

sketch the principal features of one or more feasible designs. This

sketch, for one particular design, will serve as a guide for the detailed

planning to follow and, since it will emphasize the over-all aspects of

the survey, as a test of decisions already made. In any specific situa-

tion, great variability will undoubtedly exist between different aspects

of the design with respect to the detail that can be set down in these

sketches—and even greater variability may arise between different

survey situations. Thus some portions of a design may already be

fixed down to minute detail, others may be final only in broad outline,

and still other vital and far-reaching portions of the design may be in

such a state of flux that two or more alternative plans must be car-

ried on until a final decision can be made between them. For example,

the survey specifications and preliminary work will ordinarily define

the population in unequivocal terms. On the other hand, the mere

decision to use blocks as primary sampling units in a probability

model design does not determine whether or not the blocks are to be

stratified and whether they are to be selected randomly or according

to some other model. Finally, if decisions have not already been made
on such matters as a mail questionnaire versus a personal interview,

or a probability model sampling procedure as opposed to some judg-

ment procedure, then it will almost certainly be necessary to prepare

and work with more than one sketch.

The purpose of this sketch is to indicate where detail must yet be

determined, to warn early if special pilot or exploratory studies are

needed before final decisions can be made (either for the specific de-

termination of a particular design or for the final choice among de-

signs)
, and especially to emphasize the interrelationships between the

various components of a design. It is also at this point that we must

budget a portion of the total resources to planning work such as writ-

ing and pretesting questionnaires and designing the sample and to

the hiring and training of interviewers. Following the preparation of

complete sketches, it is next necessary to make each plan complete

by filling in the detail—at least until we can decide to exclude plans
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from further consideration. Filling in these details will naturally

overlap and merge in a variety of ways into the preparatory stages

of planning and into the field operation of the final plan.

19.3 SPECIFIC DETAILS OF SAMPLING TO BE
DETERMINED

We shall now present a brief discussion of some of the points that

must be treated in the development of detailed plans. The list that

follows is not meant to be exhaustive, only indicative. Moreover, the

ordering is not necessarily the order in which actual work would pro-

ceed. As a matter of fact, work will ordinarily proceed on all points

simultaneously.

Since a major emphasis of this book is on the choice of sampling

procedures, it seems natural to consider first various aspects of sam-

pling that must be fixed in some detail in order to provide a complete

plan. Following this discussion of points directly related to sample

design, a rather brief outline will be given of other items that must be

included in filling out a survey design. The amount of space accorded

to these latter is not to be taken as a measure of their relative im-

portance but only as another indication of the already noted emphasis

on sampling.

A. The Sample Size

Though later revisions may be made and probably will have to be

made as the design develops, the preparatory consideration of specifi-

cations and needs (resources, accuracy, desired subtabulations, etc.)

will frequently permit a workable approximation to the ultimate sam-

ple size. Such an early estimate, no matter how rough it may be, will

facilitate the planning of phases of the survey other than sampling,

particularly with respect to the allocation of resources in time and

money among the various items in the budget. For example, a size

estimate will give some indication of the cost and time that will be

required for carrying out interviewing and other field work and for

processing the completed schedules.

The accuracy of a first approximation to the final sample size will

depend on a large number of factors, including the manner in which

the specifications are phrased, the knowledge already assembled con-

cerning population characteristics, and the type of sample design that

will be used. This may be especially easy if simple random sampling

is to be applied to estimate a single population quantity and the speci-

fications are stated in terms of "fixed amount of money to spend" or
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"fixed degree of sampling variability to be attained." However, even

here, difficulties such as the following may arise: the cost of a single

interview is not known, there are differential costs between various

members of the population, or the population variance of the variable

being studied cannot be estimated accurately.

Any deviation from simple random sampling (e.g., stratified random

sampling, multi-stage sampling, and systematic sampling), or from a

simple statement of specification (e.g., where we attempt to assign loss

values to errors of estimate or to design a multi-purpose sample) , will

make the final sample size more and more dependent on unknown quan-

tities and on other phases of the survey design. It may make the

accuracy of the first approximation to sample size quite inaccurate.

For example, city samples of dwelling units are frequently obtained by

first choosing a simple random sample of blocks and then selecting a

constant proportion of dwelling units from each of the sample blocks.

Since blocks vary in size, the number of dwelling units in the final

sample is itself a variable whose actual value in any particular situa-

tion cannot be known until after the sample has been drawn, although

the average size of such a sample would ordinarily be known in ad-

vance.

Finally, we note that the concept of the sample size as a random

variable becomes of paramount importance when we attempt to apply

the theory of sequential analysis. [See Wald (2).] A truly sequential

test of a statistical hypothesis calls for examining randomly selected

elements one by one, studying the total available sample after each

element has been added, and continuing this process until some specific

criterion is satisfied. It would be difficult from a practical point of

view to use this procedure in studying human populations that are

dispersed over a wide geographic area, but some appropriate modifica-

tion of the truly sequential test procedure (e.g., selecting successive

groups of people rather than individuals) may find extensive future

use in the field of sample surveys. Some results on this are already

available in the field of acceptance sampling (3) and in some surveys.

B. Distribution of the Sample over the Population

Having made a rough determination of sample size, we may ex-

amine and state the requirements concerning the distribution of the

sample over the population. By problems of distribution, we refer

to the manner in which the sample is to be spread over the geographic

area occupied by the population or over the various population sub-

groups. The decisions which ultimately must be made on these points

will relate primarily to (a) the availability of personnel (e.g., the loca-
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tion of interviewers at definite points throughout the population area),

(6) the degree of supervision that must be maintained over field opera-

tions, (c) the definition of special groups for which analyses may be

required in the final report or whose proper representation in the sample

will enhance its precision, (d) the cost of travel within and between

interviewing points, and (e) the relative sampling variability as be-

tween a widely "dispersed" sample and a "concentrated" sample.

Points a and b involve broad administrative considerations on which

tentative decisions can and should be made early, since they are con-

cerned with the organizational structure of a research operation and

since they markedly affect all aspects of the survey design. It would

be extremely difficult if not impossible to offer recommendations on

such items outside of a specific setting. The type of requirement that

may be imposed in this connection has already been well illustrated

in Section 18.3 with respect to the original design of the sample for the

Monthly Report on the Labor Force.

Point c refers specifically to the techniques of stratification whereby

the population is divided into subgroups and a sample is selected from

each such subgroup, either for the purpose of improving the over-all

precision of the sample or to provide a sufficient number of cases in

special groups for purposes of analysis. The determination of these

subgroups or strata and the proportion of the sample which is to come

from each is directly related to problems of precision and costs, and

specific recommendations and techniques will be discussed in the fol-

lowing chapter.

Finally, we note that points d and e are particularly concerned with

the choice of sampling units (see following reference to units of sam-

pling and Chapter 20)

.

C. Determination of the Units of Sampling

It is not necessary that the ultimate population element be the

actual unit in terms of which the sample is drawn. Frequently it

is advantageous, or even necessary, to carry out the sampling in sev-

eral stages. That is, the population is first separated into a set of

mutually exclusive and exhaustive groups of elements; a sample of

these groups is selected; and finally, all or a sample of elements from

the chosen groups constitute the total sample to be studied. The
reasons for considering groups or clusters of elements as sampling

units stem from considerations of cost, practicability, and administra-

tion. Thus groups can frequently be identified when the individual

population elements cannot, and clustering the sample elements on a

geographic basis will reduce the amount of travel required for obtain-
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ing personal interviews. On the other hand, the use of cluster sam-

pling units often leads to a loss in precision over that which would be

obtained by a simple random sample of the same size.

The detailed outline being prepared can probably state the units

that are feasible under a particular set of circumstances, based on a

knowledge of the population and on an examination of past experience

in similar surveys. However, the final choice of units and their inte-

gration into the survey design may have to be left until a more de-

tailed examination can be carried out, and even in apparently simple

situations data may be lacking on which to base precise and objective

decisions concerning sample design. For example, households consti-

tute clusters of individuals from which one or more respondents may
be chosen for the sample, and yet little or nothing is known concern-

ing the homogeneity of members of the same household with respect

to attitude and opinion variables. More detailed treatment of these

and other points relating to units of sampling will be found in Chap-

ter 20.

D. Fixing the Techniques to Be Used in the Selection Process

On the basis of the preparatory work, one or more selection pro-

cedures must now be fitted into each of the designs being developed.

The reason for using the phrase "one or more" is that most complex

designs will include more than one stage of sampling, and there is

no need to employ the same broad procedure at each stage. The
actual incorporation of a sampling procedure into a design plan will

usually follow a logical sequence of events. The details of the pro-

cedure will be worked out so as to fit the particular situation, and

plans will be prepared for the more or less mechanical task of carrying

out the final selection of sample elements. Finally, an evaluation

of the sample design will be made in relation to the cost' and perform-

ance of the total survey.

If a probability model procedure is to be used, there is now avail-

able a large body of theory and experience which can be consulted

and drawn upon (4, 5, 6, 7, 8). For example, we can find the ap-

propriate manner in which to allocate a sample of fixed size among
strata in order to secure maximum precision; or, if a fixed amount of

money is available and the cost of an interview varies between strata,

formulations are given of the "best" possible way to spread the re-

sources among the strata as measured in terms of the precision of

sample estimates. The theory and quoted experience is also extended

to handle the problem of multi-stage sample designs, either when the

sampling units are equal in size or when each sampling unit contains
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a different number of individual population elements. Many ways

of integrating cost considerations into different designs are discussed.

Little of the experience quoted in these books deals directly with the

opinion and attitude surveys, but many parallels can be drawn and

the appropriate use of such theory will tend in time to produce a body

of experience for this field. (See Chapter 9 for several illustrations

and a further discussion of this point.)

Even after the choice of a probability model design and the deter-

mination of the pertinent theory, other details must be fixed. For

example, provision must be made for deciding where some of the sam-

pling operations are to be carried out—in the office or in the field. Thus

if a unit has been chosen for the sample, the final choice of residences

within the unit may be carried out in the office after a prelisting has

been completed, or it may be accomplished in the field by interviewers.

A choice between these alternatives must ultimately be based on the

cost of carrying out the prelisting, on the cost of training the inter-

viewers to carry out the additional work in the field, and on the extent

to which it is felt that the interviewers can be trusted with this phase

of the operation. One point at which the selection is usually entrusted

to the interviewer is in choosing an individual at random from a

designated household. Procedures have been devised for accomplish-

ing this without making the interviewers' burden too heavy (9)

.

Finally, we note that designs other than those based on probability

models also require the specification of many details. For example,

quota sampling procedures demand particular care with respect to the

form in which quotas and instructions are given to the interviewers.

Are the quotas going to be on marginals alone, or are they going to

be on cross breaks between the control variables? Are they going to

restrict the interviewer to working in a small area, or will they permit

him to travel over a large area? Is the interviewer allowed to pick up

respondents in public buildings and in the street, or must all of his

interviewing be confined to the home? The two or more alternative

decisions that can be made on many of these questions run at cross

purposes to one another. If the restrictions on the interviewer are in-

creased, then his personal judgment is clearly less likely to influence

the final selection of respondents. On the other hand, additional re-

strictions will make it harder for him to fill his quotas and may lead

to increased costs, cheating, and the like. A great number of these

problems are intimately related to the way in which the quota inter-

viewer actually fills his assigned quotas. Many aspects of this pro-

cedure were discussed in Chapter 12.
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E. Choosing an Estimation Procedure

The end result of any survey operation is the preparation of one

or more numerical quantities, estimates, which will serve as approxima-

tions for unknown population characteristics. The estimation proce-

dure specifies the manner in which information derived from the sample

is to be combined with information obtained from other sources into the

final estimate; ordinarily the estimation procedure must be deter-

mined jointly with the sample design. In simple surveys, this poses no

particular problems. Thus if we take a random sample, we may only

need to compute averages and proportions in a straightforward manner.

However, in a complex survey design many possible forms of estimate

may exist, and it may be necessary to investigate each of them in

order to arrive at a final decision. Advance planning is particularly

necessary if the same end result can be attained either by incorporat-

ing special features into the sample design or by appropriate choice

of an estimation procedure. For example, if the population can be

divided into a number of groups of known size, is it better to stratify

the groups by size and pick out a random sample from each stratum

or to choose the groups with probability proportionate to size? Simi-

larly, it may be necessary to decide between stratifying the popula-

tion in advance and choosing a random sample from each stratum,

choosing a random sample from the population and attempting to gain

the effects of stratification after the sample has been drawn, or choos-

ing a random sample and using the known information about the

population for making a ratio or regression estimate.

The theoretical and computational details of many estimation pro-

cedures, such as ratio and regression methods, are too extensive to be

covered here, but an adequate treatment will be found in the books

mentioned earlier (4, 5, 6, 7, 8). Nevertheless, it is not difficult to

set forth the considerations that enter into the choice in any specific

situation. These are:

1. It is generally desirable, all other things being equal, that an

estimate be easy to compute. Complicated computational procedures

may require a great deal of time, may require the use of expensive

computing machines, and will probably require the services of highly

trained and experienced personnel. It is for this reason that there

is a strong preference for self-weighting sample designs, that is, sample

designs which admit estimates requiring no weighting computations.

2. It is necessary that the requisite data be available. Thus one

form of estimate for a particular quantity may require a knowledge

of the total number of elements in the population. If this is not
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known, then this form of estimate is valueless. These additional data

may come from either of two sources, namely, previous studies or

censuses of the population or special questions asked during the course

of the survey. Usually, it is a combination of the two which is im-

portant. For example, if we know the proportions of the population

that fall into subgroups defined by a variable known to be highly

correlated with the variable under investigation, then information on

this auxiliary variable can be obtained from each sample element.

The resulting data can be used to compute regression estimates or

ratio estimates and to make weighted estimates similar to those used

in conjunction with stratification.

3. Though these questions of convenience, cost, and availability of

needed data play an important role in the final determination of a

procedure of estimation, they must always be considered in conjunc-

tion with the sampling distribution of the estimate. In other words,

the reason we are willing to pay more for one estimate than for another

is that the preferred estimate has a smaller variance or mean square

error. This may at first glance seem to throw the choice between

estimates back to a choice between sampling methods. However, it

is frequently possible to have more than one method of estimation as-

sociated with a given sampling procedure, and the problem of optimum

design must take both the sampling procedure and the form of estima-

tion into account.

F. Providing for the Estimation of Sampling Error

As a final point, we note that any sample design should be arranged

so that an estimate of sampling error can be obtained from the chosen

sample. This may involve the incorporation of special features into

the sample design, the obtaining of special information from respond-

ents, the use of special systems for identifying respondents, and the

like. These points are discussed and illustrated in Chapters 9 and 10.

19.4 OTHER DETAILS OF COMPLETE SURVEY PLAN

Over and above providing for the details of sample design, each plan

that is now being carried along must make provision for all other

aspects of a complete survey design—for example, the questionnaire,

the survey personnel, the field application of the sample design, the

actual interviewing process, and the analysis of the survey results.

Certain of these components may have at least as important an in-

fluence on the final results as does the sample design. For example,

though Hansen, Hurwitz, and Madow present a mathematical model
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for response errors, they emphasize the foregoing situation in the fol-

lowing quotation (6, Vol. II, p. 280)

:

The paucity of dependable data on response errors is unquestionably the

greatest present obstacle to sound survey design. In survey after survey,

losses in sampling efficiency are taken on the basis of quite dubious assump-

tions about the magnitudes and distributions of response errors. Frequently,

this point is obscured by the implicit (practically "unconscious") nature of

survey designers' assumptions regarding response error.

It can be expected that an increasing amount of experience and data

will become available relating to response errors, interviewer effects,

and the like, and that ways of integrating these into "survey perform-

ance functions" will be found. However, until this stage is reached,

decisions must still be made on the basis of the best available informa-

tion. Listed below are some of the major points that must be included

in the survey plan.

A. Drafting and Testing the Questionnaire

The method of approach to the sample elements (i.e., mail, personal

interview, group interview, etc.) and the data required by the specifi-

cations will ordinarily have been fairly well determined during the

preparatory work. These two factors will influence and to a large

extent fix the general form and content of the questionnaire that is to

be used, and it is now necessary to translate these influences into an

actual draft questionnaire. In carrying out this work, we should keep

in mind that the questionnaire will, in turn, have effects throughout

the survey design. Thus the use of open-end interviewing techniques

will frequently require more intensive training of interviewers than

will fixed-answer questions; the length of the questionnaire will be

reflected in the interviewing costs and the degree of cooperation to be

expected of respondents; the organization, form, and content of ques-

tions will also affect this cooperation ; and the proper framing of ques-

tions may do much to reduce or increase response error. Assistance

in framing questions, in integrating questions so as to provide scales

and indices, in placing questions in their "best" relationship within

the questionnaire, and in finding references to appropriate experience

in the literature can be found in such books as Payne (10), Parten

(11) , Jahoda, Deutsch, and Cook (12) , and in Festinger and Katz (13)

.

The detailed plan should also provide for the pretesting of the ques-

tionnaire. The pretest will give information on the average length

of the interview, on the devices needed to secure and maintain the

respondents' cooperation, on the types of answers to be expected, and

on the extent to which these answers provide the desired data. It can
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forewarn of difficulties to be encountered and may indicate ways of

overcoming them.

B. Recruiting, Training, and Supervising the Field Staff

If the time schedule is to move smoothly, plans must be instituted

early to insure an adequate and well-trained staff for conducting the

survey in the field. If an organization maintains a permanent group

of field workers, this may involve nothing more than proper schedul-

ing. However, if this is not the case, we must face the problems of

recruiting, training, and supervising those individuals upon whom
depends to a large extent the entire success of the undertaking. Care-

less execution can invalidate the results obtained from even the sound-

est of survey designs. Moreover, this phase of the operation must

receive very serious attention in the budget since training and super-

visory expenses can be expanded or contracted almost at will, and

there are no very concrete principles to guide us.

Field work will ordinarily involve two quite different types of opera-

tion. One relates to the sample design whereas the other is part of the

measurement process. Certain sample designs call for the preparation

of a list of dwelling units in specified areas, from which the actual

sample elements are chosen by an office staff; others require the inter-

viewer to make this listing and at the same time select the potential

respondents according to stated rules; and still others may demand
interviews with every element in an assigned area. The field work

related to the measurement process is of course the actual interviewing.

It is well known that errors can occur in the performance of such

tasks as listing and that an interviewer may also introduce error

through cheating, inaccurate entries, conscious or unconscious influ-

encing of the respondent, and the like. Unfortunately, most of the

experience in the literature merely reports incidents where these ef-

fects have been shown to exist rather than indicating definite ways
to eliminate them or to provide for them in the survey model. For

example, Mannheimer and Hyman (14) have treated some of these

errors (in listing dwelling units, in the selection of the sample of

dwelling units, and in the selection of individuals within dwelling

units) in connection with a city sample; Durbin and Stuart (15) have

investigated the differences in response rates between experienced and

inexperienced interviewers with the conclusion that "Though the in-

quiry has demonstrated the inferiority of the students in obtaining

interviews when compared with professional interviewers, it tells us

nothing of the causes of the differences and whether they can be easily

remedied"; the U.S. Bureau of the Census has conducted work on
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response errors (16, 17) ; Sheatsley has prepared a series of papers

giving an analysis of interviewer characteristics and their relationship

to performance (18, 19) ; and a comprehensive study has been re-

ported by Hyman on interviewer effects in opinion and attitude meas-

urement (20).

The foregoing points and references make it clear that serious atten-

tion must be given to recruiting, training, and supervision of field

workers and that errors and differences can be detected by appropriate

supervision and design (see Chapter 21). However, it is frequently

not at all clear how far we should go in training and supervision, or

what steps we should take if differences between interviewers arise in

the analysis of a particular survey.

C. Obtaining and Maintaining the Cooperation of Respondents

It is essential that the sample elements cooperate thoroughly during

the measurement process. This is important not only for assuring the

quality of response but also for securing a response at all. There are

many devices that may be applied in this respect. Thus we consider

such items as the following: preparation of a statement to be given

if a respondent asks why he has been chosen for the sample, the offer-

ing of prizes and premiums, presentation of the survey under favorable

auspices, the use of airmail and special delivery stamps on mail ques-

tionnaires, etc. Under some circumstances it may be desirable to ob-

tain a local sponsoring organization. Thus the Milbank Memorial

Fund Study of the Social and Psychological Factors Affecting Fertility

(see Chapter 16) obtained the local Council of Social Agencies as

sponsor. This Council issued credentials to each interviewer, author-

ized newspaper publicity, and answered the queries of persons who
were suspicious of the interviewers or their questions. Some groups

will require special approaches in order to obtain their cooperation.

For example, physicians should undoubtedly be asked for appoint-

ments and, unless they prefer other arrangements, the interviewing

should be conducted in their offices. Individuals who refuse to be

interviewed may require attempts by supervisory personnel or formal

letters asking for cooperation.

Once original acceptance has been obtained by the interviewer, the

maintenance of cooperation ordinarily depends on such items as the

length of questionnaire and the proper placing of embarrassing ques-

tions. However, panel studies may raise particularly vexing problems

in this respect since repeated calls have to be made on the members
of the selected sample. A very detailed report of experience in the

establishment and maintenance of a panel has been given by Industrial
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Surveys, based on work carried out for the Bureau of Agricultural

Economics in New York City (21).

D. Timing the Survey

The point in time at which a survey is put into the field and the

length of time it takes to complete the interviewing may have a pro-

nounced effect on the survey results. Here again it is difficult to make
general recommendations, but some of the things that should be kept in

mind during the planning stage are as follows: (a) Is the time period

in any way unrepresentative with respect to the generalizations that

are desired? For example, would an employee-attitude survey con-

ducted during the course of a strike provide information on "normal"

attitudes toward the company? Or should studies of food habits be

carried out during a holiday or religious seasons when "normal" dietary

habits are modified to some extent? (6) Will particular circumstances

such as impassable roads in winter weather and vacations during the

summer make it difficult or impossible to obtain a high rate of re-

sponse? (c) Will unexpected events occur during the course of the

survey so that some respondents are interviewed later on in a different

context than that of others who were interviewed early? (d) Are

questions being asked about events that happened so far in the past

that there may be serious recall errors coloring the responses?

Some of these considerations may even have to be taken into account

in the sample design. For example, the effect of unexpected and inter-

fering events may be guarded against by designing a number of in-

dependent samples that are to be interviewed in succession. Further

comments on this possibility will be found in Chapter 21.

E. Processing the Results

Finally, it is desirable to check on plans for actually processing

the results, particularly in respect to the manner in which they will

influence the design of the sample and the questionnaire. For example,

all or part of the questionnaire may be precoded so that IBM cards

can be punched directly from them. Detailed consideration is given

to many pertinent parts of this operation in Chapters XIII, XIV, and

XV of Parten's book (11).

19.5 SOME GENERAL PRINCIPLES OF STRATEGY

While we are working out the foregoing or related details, there are

a number of general principles that should be kept in mind. These

apply to almost any phase of the design process, and consequently
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some of them have already been mentioned in a particular context.

They are being reiterated here for special emphasis. Most, if not all,

of them are simple matters of common sense, but it is for this very

reason that they may be forgotten or ignored if not set directly be-

fore us. These principles are given in the succeeding paragraphs.

Continual checks should be made for feasibility, consistency, com-

pleteness, and possible malfunctioning. As the drafting proceeds, every

effort should be put forth to check the developing plan with respect

to these requirements. Serious operational trouble may be prevented

by exercising care in drafting and preparing field materials. Thus

failure to provide an adequate operational definition of the population

can lead to the necessity for many spot decisions on the part of field

workers or supervisors. These spot decisions may be only time con-

suming if adequate records are maintained, but they may cause an

unknown amount of non-comparability among sample elements if not

recorded. Similarly, if sample areas are to be recorded on a map,

they must be regarded from the point of view of the person who must

locate and identify them in the field. Much time and accuracy may
be lost if they are not located according to easily discernible natural

boundaries.

Adequate provision should be made for control of operations and for

changes during the course of operations. The survey design should

contain provision for an adequate system of supervision and control.

It should be alert to meet emergencies that arise and to order neces-

sary changes that will not invalidate but will conserve the effectiveness

of the plan. Since no plan is final until it has been carried out, changes

during the field work should be regarded as changes in the actual plan

and taken into account in the analysis.

The extent to which we may be able to provide such a system of

control depends on the way in which we are able to resolve the con-

flict between flexibility and generality of plans with the specificity

resulting from the choice of particular plans. High efficiency may be

attained only at the cost of inflexibility. This may make the plan

fail badly if any part goes wrong. Like biological evolution, undue

specialization may prove adverse to survival when conditions change.

The plan should be prepared with such contingencies in mind, but of

course some risks must be taken.

The exhaustion of funds or time provides one illustration of the type

of major contingency that may arise and that can be allowed for in

design. Thus it may be desirable to draw two or more independent

samples and to conduct the field work in such a way that it can be cut

short at a number of different points in time, with the assurance that
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a "decent" sample will always be available for analysis. This is

related to the subsample method of estimating sampling variability

discussed in Chapter 9.

Systematic records should be maintained. For control purposes and

use in the analysis, it is highly desirable to maintain a systematic

record of decisions, reasons for them, troubles that arose, special con-

ditions observed, and operating experience. This means that efficient

and convenient record systems should be prepared in the drafting

process for use in the conduct of field operations. These record sys-

tems should be designed to account for all changes in original design,

time and performance records, unsuccessful attempts, and the like.

Not only may this material modify the subsequent treatment of sched-

ules and their analysis, but it will also help to fill in some of the gaps

in knowledge concerning the survey process. Many of the results

reported in Part II of this book were made possible only because

special records were kept during the course of surveys. (See especially

the discussions in Chapter 11 on callbacks and refusals and in Chapter

12 on interviewer performance with a quota sample design.)

There are, of course, serious psychological tendencies to be over-

come in maintaining many of these records since people think that

this paper work is useless or less important than the completed sched-

ule. This attitude can be overcome in part by specific compensation of

personnel for completion and quality of records.

Sample design and field work may require outside contractors.

Finally, it may be necessary or desirable to deal with outside advisors

or contractors if it is apparent that our own organization is not pre-

pared to complete a design or carry it through the field operations.

This might be because of lack of skilled personnel to design the details

of a sample, because of the lack of an adequate field staff, or because

of the lack of needed physical resources (maps, data, etc.). In such

cases, it will be necessary to obtain bids and time estimates for the

required work in order to see whether such action will fit into the

budget and time schedule of the survey. There are many university

research centers, market research organizations, and some government

agencies that are prepared to offer such services.

This chapter has briefly discussed many of the items that must be

considered in designing a sample survey for use in the measurement of

opinions, attitudes, and consumer wants and has set forth some of the

general principles that may be applied in the design process. Each

of these could be successively examined in great detail, but this has

not been possible in the present book because of lack of space, because
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of the emphasis on sampling, and because of the attention that many

of them have received in the quoted references. Consequently, in

the next three chapters we shall restrict ourselves to a number of spe-

cial topics which are closely related to sample design and to which

insufficient attention has been given in other work or for which data

peculiar to the measurement of opinions, attitudes, and consumer

wants are required before full use can be made of the existing theory

in sample design.
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CHAPTER 2

The Use of Population

Subgroups in Sample Design

20.1 INTRODUCTION

There are usually many ways in which any particular population

may be divided into subpopulations or subgroups. Sometimes these

groups can be defined before a sample is actually drawn, and their

appropriate use in sample design may mean the difference between

doing or not doing a study, may decrease the sampling variability

of survey estimates, may allow us to attain a specified level of precision

at decreased cost, or may insure that desired analyses can be made
with the sample that is finally selected. Under other circumstances it

may be impossible to delimit the groups until certain information

has been obtained from the individual sample elements, but even here

proper planning and design may make the use of such groups almost as

beneficial as if they had been designated in advance. Much of modern

sampling theory relates to the utilization of these population sub-

groups for the improvement of sample design, but all too frequently we
lack the data and experience necessary to apply the theory effectively

to the measurement of opinions, attitudes, and consumer wants. This

chapter will review several problems that arise in the use of popula-

tion subgroups.

The succeeding discussion will distinguish between stratification and

multi-stage sampling, the two techniques most definitely associated

with the use of groups of population elements. Stratification ordinar-

ily involves the following steps: (a) The population is divided into

mutually exclusive and exhaustive subpopulations or strata, (b) A
sample of elements is selected from each stratum, (c) An estimate

is made for each stratum, (d) These estimates are combined to pro-

vide an estimate for the entire population. (The strata estimates may
also be compared with each other.) Multi-stage sampling, though it

403
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also makes use of groups, is quite different in approach and purpose,

as will be shown in some detail at a later point in this chapter. Thus

a two-stage sample would be drawn as follows: (a) The population

is separated into a set of mutually exclusive and exhaustive groups of

elements. (6) A sample of these groups is selected, (c) Either all

the elements from the chosen groups or a sample of them constitute

the final sample to be studied. If the chosen groups are subsampled,

the subsampling can be done by a further application of some variety

of multi-stage sampling or by a single-stage sampling procedure or

partly by one and partly by the other method.

The groups of individual population elements that are to be used

as sampling units are frequently referred to as "clusters." It should

be noted that two-stage cluster sampling becomes stratified sampling

if a 100 per cent sample of clusters is chosen and a sample is drawn

from each cluster. Also it is apparent that the two techniques may
easily be combined. For example, in drawing a two-stage sample of

households in a city (blocks and households), the blocks may be

stratified with respect to some such variable as average rental value

of dwelling units before the actual selection of blocks and households

is made.

20.2 DETERMINATION OF USEFUL AND FEASIBLE
POPULATION SUBGROUPS

There is usually a wide variety of considerations upon which we
may base the definition of one or more systems of groups within any

given population. We shall now describe some of the more common
considerations, keeping in mind that they may be overlapping. In

each situation many specific considerations will also influence the

choice of subgroups.

A. General Bases of Grouping

1. Physical Proximity. When a population is dispersed over a wide

geographic area and each individual element can be associated either

with a point in the area or with a certain portion of the area, it is al-

ways natural to consider the possibility of forming groups within

which the members are in some sense physically "close" to one an-

other. Such groups are usually defined on the basis of political and

natural physical boundaries that are commonly used in reporting

Census figures or in drawing maps; they may of course vary greatly

in size. Thus it is possible to consider such units as broad geographic

regions, states, counties, cities, townships, wards, election precincts,
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blocks, and the like. Sometimes slightly different but related ap-

proaches are possible. For example, a household or a group of say

five households (a segment) marked off on a map or on a directory

street listing may form a cluster. Also, organizations have selected

samples of business establishments (scattered over the United States)

by first choosing a sample from a list and then associating with each

chosen establishment the three or four additional establishments that

are geographically closest or have, for instance, treated magazine sub-

scription lists in a similar manner. The former of these is discussed

in an unpublished paper by Frankel (1).

The groups defined on the basis of physical proximity may be used

either for stratification or for multi-stage sampling. The distinction

will be discussed in what follows.

2. Organizational Attachment. Most individuals are members of

one or more identifiable and formally organized groups and may pos-

sibly be contacted through these groups. Such groups have many dif-

ferent reasons for existence—social, professional, service, and so on.

Thus we can consider members of the same household or spending unit,

groups of workers having common employers, groups of workers em-

ployed in separate plants, groups of workers belonging to different

labor unions (or the locals thereof) , doctors in the same county med-

ical society, lawyers in the same firm, farmers belonging to different

units of the Grange, businessmen who are members of different Rotary

clubs, college students belonging to fraternities or sororities, etc.

Special groups in the population may frequently be economically con-

tacted only through such organizations. For a study on the mobility

of tool and die makers, conducted by the Bureau of Labor Statistics,

a sample was obtained by first selecting a sample of firms (each firm

constituting a group of tool and die makers) which employed such

workers. The major problem is to make sure that the groups used

contain all the members of the desired population, or at least such a

high proportion that the remainder can be safely ignored.

3. Similarity in Size. It will frequently happen that information is

available from which the elements in a population may be classified

according to their size, or some closely related variable, and that

stratification or grouping according to size will be beneficial in in-

creasing precision of sample estimates. Counties or cities may be

grouped according to their total population; companies may be

grouped according to the total number of workers they employ; and

business establishments may be grouped on the basis of total sales or

total amount of product produced.
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4- Demographic Characteristics and Functional Similarity. Each

individual possesses many personal characteristics which may be

directly observable or for which information may be readily obtained

;

these characteristics are often of interest in opinion and attitude

studies. Groups may be formed on the basis of these characteristics.

Thus we have men and women, old people and young people, individ-

uals with a large amount of formal education and individuals with

a relatively small amount of information, persons registered to vote,

families with relatives in foreign countries or in the armed forces and

families without such relatives, and so on almost indefinitely. Fre-

quently these are the types of groupings for which individual classi-

fication will be impossible until the sample has been drawn, and so

their use will be restricted to sample analysis and estimation rather

than to sample design.

Even the preceding systems of groups do not exhaust the possibilities

that should be kept in mind when designing a sample. For example,

positional characteristics are frequently of great importance, as evi-

denced by the use of systematic sampling procedures. If an ordered

list of population elements exists or can be constructed, we can proceed

through such a list taking, say, every tenth element. This defines

groups on the basis of relative position on the list; if a random start-

ing point is chosen, one of these groups is thereby randomly selected

for the sample.

B. Questions of Feasibility

During the preparatory work, as outlined in the earlier chapters of

Part III, data and other materials will have been collected relating

to the population, attitude and opinion variables, and sampling pro-

cedures. These materials, in conjunction with the survey specifications

for time, cost, and purpose, must now be used to integrate a system or

systems of subgroups into the sample design. Specific discussion of the

points to be considered in stratification and in multi-stage sampling

will be given in the next two sections of this chapter, but here we may
set forth some of the general questions that may be raised concerning

the feasibility of various systems of groups.

1. Have the groups that we wish to use already been defined, or

must the survey budget bear the cost of such definition? For example,

when areas are to be used as the ultimate sampling units, it is usually

desirable that they be small in size. In some instances this defining

process is a large and expensive operation, as has been evidenced in

the preparation of materials for the Master Sample of Agriculture
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(2) ; in others it may be relatively simple (e.g., use of a street map of

a small city to mark out blocks) . A possible mitigating feature of the

cost of defining areal segments or clusters is that their use and there-

fore their cost may be spread over a large number of surveys.

2. Are the maps and other materials required for giving group

identification to field workers available, or must the cost of this opera-

tion also be borne by the survey? For example, small areal segments

marked out on one master map must ordinarily be transferred to

smaller maps that can then be given to interviewers.

3. If organizational groups are to be used for drawing and contact-

ing a sample, will these groups release membership lists and cooperate

with the survey—at least to the extent of not actively opposing it?

4. If groups are to be defined on the basis of interview results, can

the appropriate materials be obtained accurately enough by the

ordinary methods, i.e., through the questionnaire or through the ob-

servations of an interviewer?

5. Is previous experience available for assessing the effects of various

systems of groups on the cost and precision of the survey, and can

additional experience be obtained from this survey through appropriate

design?

20.3 STRATIFICATION

A. The Goals of Stratification

There is probably no technique that is more widely used in sample

design than stratification. This is undoubtedly partly because a strati-

fied sample has a certain intuitive appeal. That is, the subgroups or

strata are each represented in the sample in their proper proportions.

It is tempting to argue intuitively that such a sample must therefore

be "representative" of the population from which it is drawn. Actu-

ally, this intuitive appeal can be justified in an objective fashion,

provided the samples within each of the strata are selected in an ap-

propriate manner. It is not enough to state that a sample is "repre-

sentative" and therefore "good" simply because of controlled repre-

sentation of various subgroups in the population. In the succeeding

portions of this section it will be assumed, unless otherwise stated,

that a random sample is chosen from within each stratum.

The goals that can be realized, to a greater or lesser extent depend-

ing on the circumstances, through the use of stratification are the

following:

1. Given a specified level of sampling variability that must be at-

tained for a population estimate, an appropriately chosen stratified
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random sample will require a smaller total sample size than will an

unrestricted random sample. Sometimes the gain will be so small

that it is not worth the trouble, but this matter will require further

amplification.

2. If the survey is to provide some results for each of the strata as

such, rather than for the population as a whole, stratification will

permit adjusting the size of sample taken from each stratum so that it

is adequate for this purpose.

3. Certain types of cost and administrative requirements may some-

times be best met through the use of stratification. For example, the

cost of obtaining data may vary greatly from stratum to stratum, as

between urban strata and rural strata. Reduction in the size of the

sample in a high-cost stratum may permit a large enough increase

in the size of sample in low-cost strata to reduce the sampling vari-

ability of population estimates.

The actual use of stratification techniques demands answers to three

questions: (a) How are strata to be defined and how many of them

shall there be? (b) How should the sample be allocated among the

strata? (c) What gains can be expected through the use of stratifica-

tion in any particular situation? We shall now briefly discuss these

points in connection with opinion and attitude measurement.

B. Stratified Random Sampling with Proportional Allocation

Much of the work in the measurement of opinions, attitudes, and

consumer wants is concerned with the estimation of the proportion of

individuals in a population who fall in a certain attribute category

—

for example, the proportion of adults approving a stated governmental

program, the proportion of families planning to buy a new car in a

specified interval of time, the proportion of adults who may be classi-

fied as having a certain degree of "racial prejudice," etc. Though

the expanding use of various types of scales and indices may shift

some of the current emphasis on proportions toward a consideration of

quantitative variables, we shall here restrict ourselves to dealing with

the case of proportions.

The primary effects of stratification on the sampling variability of

a population estimate can be most easily set forth if we consider

proportional allocation. That is, a system of strata is given, the total

size of sample is fixed, and this sample is then allocated among the

strata in accordance with the number of elements they contain. Thus

a stratum containing 10 per cent of the population will also receive

10 per cent of the sample. Such a procedure of allocation may be
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termed self-weighting since an unbiased estimate of a population pro-

portion may be obtained by analyzing the sample as a whole rather

than stratum by stratum and then weighting these results.

The sampling variability of an unbiased estimate is measured in

terms of the variance of that estimate. It is a relatively simple matter

to determine the variance of an estimate of the type that is here being

treated. Appropriate derivations and formulae may be found in books

on sampling theory and practice, for example, in Cochran (3, pp.

90-93), but for our purposes we need only one simple result. The

variance of estimates of a proportion made from stratified samples of

size n with proportional allocation is smaller than the variance of the

same estimate made from simple random samples of size n by

R = 2Wi(Pi - pf/n

where W% is the proportion of the population in the zth stratum, pi is

the true proportion of individuals in the ith stratum falling in the

specified attribute category, and p is the true proportion of such in-

dividuals in the population (i.e., the quantity being estimated) . It is

also assumed that the size of the total population is large and that the

sample size is small in comparison with the population size.

From this relationship we see that the effectiveness of stratification

in reducing the variance of estimates is measured by the term R
= 'ZWi {pi — p)

2/n. This in turn depends on the size of the differences

that exist between strata. If there are no differences between strata,

then from the point of view of sampling variability stratified random

sampling is no better than simple random sampling. From this state-

ment we can, of course, also infer the opposite. If—and this is purely

theoretical—strata can be formed so that all elements within each

group are identical, then we need take only one element from each

stratum and the resulting estimate properly weighted will have no

sampling variability. Thus we obtain one of the guiding principles

for defining strata: The individuals within any one stratum should be

as much alike as possible with respect to the variable under investiga-

tion and the strata should differ as much as possible.

The foregoing points have long been recognized. However, what has

not been so generally realized is that stratification frequently offers

only slight gains in sampling variability over simple random sampling

when it is applied in opinion and attitude measurement. This can be

illustrated by some computations presented in Table 20.1, which shows

the relative efficiency of stratified random sampling for situations in

which there are three strata, each of equal size, and for varying degrees

of differentiation between strata. It will be seen that substantial
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gains are realized only for populations C, H, I, J, K, and L, and that

these gains require much greater differentiation between strata than

is ordinarily possible. An actual example illustrating this fact is given

in Section 9.3C and Hansen, Hurwitz, and Madow (4, p. 53) make the

same point.

The examples in Table 20.1 are simplified so that they refer to three

strata of equal size. Variation in strata sizes would also influence

the results. Nevertheless, they indicate that we may not be obtaining

as much gain from stratification as might be intuitively expected.

These remarks are not meant to imply that stratification should be

avoided when only negligible gains in sampling variability can be

achieved. It is still necessary to consider cost and administrative

advantage and to obtain adequate sample sizes within the separate

strata. Also, it may be that some form of allocation other than pro-

portional will be worth while.

C. Optimum Allocations

It is a truism in sample design that the more we know about a

population and about the costs of conducting a survey, the better we
can design a sample to achieve stated objectives. In our discussion of

stratified sampling up to this point, we have really used only the

known relative sizes of the strata to allocate the sample. Even this

information was not strictly necessary since exactly the same goal

can be attained (proportional allocation) by using a constant sam-

pling rate in each stratum. Other information was applied in evaluat-

ing the variance of the estimate, but this task frequently can be de-

ferred until a sample has been chosen and is not essential for the

allocation.

Assuming that strata are already defined, we may now ask what

other types of information might be available for design purposes,

what specific uses could be made of this information, and what would

be the effects on the cost and sampling variability of survey estimates.

For the conditions under which we are discussing stratification

—

estimation of a proportion and simple random sampling in each stra-

tum—sampling theory recognizes two additional pieces of information

that can be used in design. These are: (a) from past experience it

may be possible to assign differential dollar costs per interview to the

separate strata, and (b) some reasonable estimates of the true pro-

portion of individuals falling in the desired attribute category for

each stratum may be known from other sources such as past surveys.

The second point really refers to the variance of the variable under
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study, but for proportions this variance depends directly on the pro-

portion.

TABLE 20.1

Size of Stratified Random Sample with Proportional Allocation

Required to Give the Same Variance of Estimate as a Simple

Random Sample of Size 100 a

(Three strata, each including one-third of the total population)

Proportion of Individuals Falling

in Specified Attribute Category Size of

in Stratum Stratified

Random
SamplePopulation 1 2 3

A 0.50 0.40 0.30 97

B 0.50 0.20 0.10 85

C 0.50 0.10 0.01 72

D 0.20 0.10 0.05 96

E 0.20 0.10 0.01 94

F 0.10 0.01 0.001 94

G 0.70 0.50 0.30 89

H 0.80 0.50 0.20 76

I 0.80 0.20 0.10 57

J 0.90 0.50 0.10 57

K 0.99 0.50 0.01 36

L 0.90 0.20 0.10 47

" If the sample is some other size, the stratified random samples will have

sizes that are in the same proportion as those shown in the table.

Various formulations of the "optimum" problem can now be set up

and solved. These formulations are as follows:

1. For a fixed total sample size and with no attention paid to vari-

able costs between strata, what allocation of the sample among strata

provides the estimate with smallest sampling variability?

2. For a fixed total amount of money to spend and with variable

costs between strata, what allocation of the sample among strata pro-

vides the estimate with smallest sampling variability?

3. For fixed sampling variability and with variable costs between

strata, what allocation of the sample among strata requires the smallest

total cost?

In each instance the estimate is an appropriately weighted average

of the proportions found for the strata in the sample. Formal solu-

tions to these three problems are presented in any of the modern books
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on sampling theory, and so we shall not reproduce them here. In

general, they give quantitative results that can be characterized in the

following way:

1. The larger the relative size of a stratum, the greater should be the

sample size from that stratum.

2. The closer the true proportion in the attribute category in a

stratum is to one-half, the larger should be the sample taken from that

stratum.

3. The greater the cost per interview in a stratum, the smaller should

be the sample size from that stratum.

4. These relationships may work in opposing directions, producing

a net effect on the sample that is not as great as any one of them would

have by itself.

The effects of the foregoing may perhaps best be illustrated by

means of a simple example. Suppose we consider a population divided

into three strata having the following characteristics.

Fraction of

Relative Sizes Individuals Having Dollar Cost

Stratum of Strata Specified Attribute per Interview

1 Y± 0.50 $2

2 \i 0.20 5

3 y2 0.10 9

There are many ways in which we can draw samples from this popu-

lation and make comparisons between the variances of resulting esti-

mates. However, we choose to do this in two steps, the first ignoring

costs and the second taking costs into account.

For the first step, let us assume that we can draw a random sample

of size 100, a stratified sample with proportional allocation that will

give the same variance of estimate, or a stratified sample that will

give the same variance of estimate and will use the smallest possible

total sample. It can be easily shown from the previously quoted

theory that the following results hold.

Fraction of Sample to

Be Taken from Stratum

1 2 3

Total

Sample Size

Proportional allocation M H lA 85

Allocation giving smallest total

sample size H Vl5 % 81
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From these values we see that the "optimum" allocation has, in com-

parison with proportional allocation, shifted sample elements out of

the third stratum into the first and second strata. This is in line with

our earlier comment that the closer the true proportion in the attribute

category in a stratum is to one-half, the larger should be the sample

taken from that stratum. However, we also note that this shift has

not really given us much of a gain in sample size—only from 85 to 81.

This is a fairly typical result, as has been pointed out by Cochran

(3, p. 92). In other words, "optimum" allocation seems seldom to

give appreciable gains over proportional allocation when we are esti-

mating population proportions; and, since it is "disproportionate," it

adds to the complications of analysis. Survey results must be ob-

tained stratum by stratum and then weighted in order to obtain un-

biased population estimates.

As a second step, cost considerations can be introduced into this pic-

ture. Suppose we have approximately $1000 to spend and wish to

compare different allocations with respect to the sampling variability

of their respective estimates. The following four cases will be dis-

tinguished.

1. A simple random sample of size 160 can be drawn. The average

cost of such a sample will be $1000. The cost of any given sample

would deviate from this average, depending on the chance division

of the sample among strata.

2. A stratified random sample with proportional allocation can be

drawn. In this case a sample of 160 will give a total cost of exactly

3. Using the allocation, obtained previously, that gave the smallest

variance for fixed sample size, we can adjust the sample size so that

the total cost will be approximately $1000.

4. Finally, fixing the total cost at $1000, we can simultaneously

adjust the total sample size and the allocation among strata so as to

obtain the sample size and allocation that will give the smallest pos-

sible variance.

The pertinent numerical details for these four cases are shown in

Table 20.2.

All four of these cases give a total cost of approximately $1000, but

the respective sample sizes and estimates of variance are quite dif-

ferent. The third case perhaps requires a special word of comment.

The allocation obtained in the preceding discussion, where costs were

ignored, was used and the sample size was then adjusted until a total

cost of approximately $1000 was obtained. This procedure applied
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TABLE 20.2

Size and Variance for a Random Sample and Three Stratified Samples

Type of

Sample

1

2

3

Fraction of Sample to Be
Taken from Stratum Total

Sample

Size

160

160

179

Total

Cost

$1000

1000

1003

Variance

of

Estimate °

100

85

72

1 2

H «5

3

4 0.48 0.25 0.27 216 1004 66

° The variances for cases 2, 3, and 4 are given as percentages of the vari-

ance for simple random sampling. The simple random sampling variance is

therefore 100.

very well to this situation, but such results are not to be expected in

general. It so happened that the original strata characteristics as-

sociated low-strata cost with high-strata variability. If the reverse

had been true, the third procedure would not fare well at all in com-

parison with the fourth. The allocation in the fourth procedure is

worth noting. The first stratum has low dollar cost per interview and

has a true proportion near one-half. Therefore almost half the sam-

ple has been placed in this stratum, even though it contains only one-

quarter of the population. That this shifting was worth while is

evidenced by the variances of the second and fourth procedures—85

and 66.

The foregoing discussion and examples illustrate not only the ef-

fects of stratification but also the line of reasoning that runs through

much of present-day sampling theory. This line of reasoning is ex-

emplified in the following quotation from Deming (5, p. 3).

The statistician's aim in designing surveys and experiments is to meet a

desired degree of reliability at the lowest possible cost under existing budg-

etary, administrative, and physical limitations within which the work must be

conducted. In other words, the aim is efficiency—the most information

(smallest error) for the money. These aims accord with Fisher's principles

of modern design of experiment.

D. Defining the Strata

The preceding treatment of stratified random sampling not only has

demonstrated how to evaluate the effectiveness of such a procedure in

connection with the estimation of a population proportion, but in so

doing has also provided guideposts to use in the original definition of

strata. Basically, the approach is to break up the population into
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groups in such a manner that the proportion of individuals falling in

the specified attribute category within a group is as close as possible

to either zero or one—that is, the groups are to be internally homoge-

neous and the strata are heterogeneous from group to group.

Under ideal circumstances this goal would be accomplished by using

only two strata, one containing all individuals in the specified attribute

category and the other containing the remainder of the population.

This is clearly an impossibility since one of the major aims of most

opinion and attitude studies is not only to obtain an estimate of a

population proportion but also to discover the characteristics of the

population elements which will distinguish to some extent between

these two groups. Consequently, we are led to consider the use of

variables which judgment and past experience have shown to be most

highly correlated with the subject of investigation, for which data

are available to determine allocations and to make estimates, and

which will fit into the survey design from a practical point of view.

Thus religion would be a characteristic that would quickly come to

mind in studying birth control. Yet there is usually no accurate

classification of a population by religion, and so data and other infor-

mation would not be available for allocating and selecting the sample

and for making estimates. This lack of data frequently forces us to

use only the more easily observable and more commonly reported

variables (e.g., geographic location and characteristics of the geo-

graphic unit as reported in the Census) for stratification.

The definition and use of strata become particularly difficult tasks

if a survey is multi-purpose in character. A system of strata advan-

tageous for one variable may not be worth while for another, and

vice versa. As yet there is no comprehensive theory for designing

multi-purpose samples, although Hagood and Bernert (6) have ex-

plored the possibility of employing component indices, derived by

using the methods of factor analysis as a basis for stratification.

In designing samples for opinion and attitude surveys, the foregoing

problems are not nearly as crucial as they frequently become in surveys

dealing with quantitative variables, especially where the variables

have highly skewed distributions. Thus it has been demonstrated

that proportional allocation gives substantial gains over random sam-

pling only when there is quite marked differentiation between strata,

and that optimum allocation (where differential costs are ignored)

offers only slight gains over proportional allocation. Moreover, for

all practical purposes, estimates obtained from stratified random sam-

ples with proportional allocation cannot have greater sampling vari-

ability than would be given by random samples of the same size.
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This is not necessarily true for other forms of allocation, suggesting

that stratification should be tied to the variable of paramount im-

portance in a survey, and that proportional allocation should be used

unless there is clear evidence that something of importance will be

gained by using a different allocation.

E. Miscellaneous Considerations in the Use of Stratification

The preceding treatment of stratified random sampling has em-

phasized its relation to the sampling variability of a population pro-

portion and has introduced costs in the form of differential unit costs

between strata. As noted in the introduction to this section, there are

a number of other aspects of stratification that need to be mentioned

briefly.

Strata can be used as administrative units. Large-scale surveys ex-

tending over a wide geographic area may require a number of field

offices to handle the hiring, training, and supervision of interviewers.

Under such circumstances, it is usually possible to define geographic

strata in such a way that a field office can be located in each stratum,

and to it can be assigned the responsibility for the field work con-

ducted in that stratum. This type of design is particularly essential

when a permanent field organization is required for repeated surveys.

One example of such a design is provided by the Current Population

Survey of the Bureau of the Census, described by Hansen, Hurwitz,

and Madow (4, Chap. 12).

Strata can be subpopulations that are to be compared or studied as

separate populations. Frequently opinion and attitude surveys are

not so much concerned with obtaining an estimate for the entire popu-

lation as they are in making comparisons of the separate strata.

Stratification then serves as a technique for assuring that an adequate

sample size will be obtained from each stratum, the term adequate

usually being defined in terms of the ability to detect any desired

degree of difference between strata. Employee attitude surveys pro-

vide a simple illustration of this point since results are almost cer-

tainly to be required separately for professional staff, supervisory

personnel, and production workers, and proportional allocation of a

sample would ordinarily provide very few interviews from the profes-

sional and supervisory groups.

Another requirement of the allocation may be that the separate

strata estimates have equal precision. If finite population correction

factors cannot be ignored, this becomes a more complex theoretical

problem, a discussion of which has been given by Frankel and Stock

(7).
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Stratification gains can be realized after a random sample has been

drawn. There are many situations in which a system of strata may be

defined, the relative sizes of the strata are known from a census or

other source, and yet the sampling from strata cannot be controlled

because an individual element cannot be classified into a stratum

until after he has been interviewed. Education, for example, pro-

vides a case in point. Though the U.S. Census provides the relative

sizes of the various educational classes, this information cannot be

used directly in sample design, even though education may be a most

effective variable for stratification. However, a random sample may
be drawn, the sample elements classified into their appropriate strata

on the basis of interviews, the analyses performed stratum by stratum,

and the results weighted in accordance with the known relative sizes

of the strata. It can be shown (3, p. 104) that the sampling variability

of such an estimate will be very close to that of the estimate made
from a stratified sample with proportional allocation, except under

unusual circumstances.

Systematic sampling procedures can provide automatic stratifica-

tion with proportional allocation. If systematic sampling is used in

conjunction with a list in which elements are arranged by groups, or

strata, then proportional allocation among the groups is obtained.

In conclusion, we revert to our opening remarks in this section con-

cerning the intuitive appeal of stratification and point out that, even

though we know that only small gains are being realized through the

use of stratification, this intuitive appeal may help to reassure potential

users who have an unreasoned aversion to results obtained from sam-

ples and who fear that the sample will not represent properly the

principal subgroups in the population.

20.4 MULTI-STAGE SAMPLING

A. The Goals of Multi-stage Sampling

The principal reasons for using groups of population elements as

sampling units are quite apparent and have been set forth briefly

in Section 19.3. First, groups of elements can often be identified

when individual elements cannot; and second, the clustering of sample

elements on a geographic basis can lead to economies in travel and

other types of field work. Unfortunately, these gains are usually ac-

companied by increases in the variance of estimates obtained from

samples of the same size. Therefore we are faced with the problem

of balancing costs and precision against each other. This section will
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set forth some of the considerations that must enter into this balancing

operation.

In contrast with the preceding treatment of stratification, we shall

find it somewhat difficult to give a reasonably comprehensive treat-

ment of multi-stage sampling, even though the possible effects of these

techniques on the costs and precision of survey results are likely to be

much more pronounced than those of stratification. These difficulties

arise in the following ways.

1. Intuition will not ordinarily be as reliable for assessing the ef-

fects of multi-stage sampling as it is for stratification.

2. The theoretical treatment of stratification is relatively straight-

forward, whereas the theory needed for most practical applications

of multi-stage sampling tends to be complex, with many possible

alternatives available at various points in the sample design.

3. The customary analyses performed for almost any opinion or

attitude survey will provide data that can be used to evaluate the ef-

fects of stratification on the precision of survey estimates, whereas

rather complicated special analyses are required to evaluate the similar

effects of multi-stage sampling. In addition, very little in the way of

post-survey analyses are available in this respect.

4. Since costs are extremely important for cluster sampling, much
more careful and detailed field records of costs and time must be

maintained to aid the process of future design than is true for stratifi-

cation.

Recognizing these limitations, we shall now review briefly the use of

multi-stage sampling in the measurement of opinions, attitudes, and

consumer wants. Actually, our discussion will be limited to two-stage

sampling since this illustrates the major points to be made.

B. General Effects of Cluster Sampling on the Precision of Esti-

mates of Population Proportions

As a starting point, let us assume a very simple situation and draw

on intuition to the fullest possible extent. Suppose we have a popula-

tion that can be divided into subgroups or clusters, each cluster having

the same number of population elements. If we wish to talk in terms

of a concrete example, it is possible to think of the adult population

in a city as living on blocks, each block having the same number of

adults. A two-stage sample would be obtained in this situation by first

selecting a random sample of blocks (where not all blocks are included

in the sample) and then taking all or a sample of individuals from

each of the chosen blocks.
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To illustrate the effects of cluster sampling, let us furthermore as-

sume that we can arbitrarily assign individual elements to clusters,

and let us distinguish between the three methods of assignment shown

TABLE 20.3

Three Possible Methods of Assignment

Method Description

A Individuals are randomly assigned to clusters without regard to

any of their characteristics.

B Individuals are assigned to clusters in such a way that within any

cluster either all individuals fall in the specified attribute category or

no individuals fall in it. That is, there is no variation between ele-

ments within a cluster.

C Each cluster contains exactly the same proportion of individuals

in the specified attribute category as does the entire population.

in Table 20.3. As we shall see shortly, methods B and C represent

two extremes and A falls in between the two.

With this as background we can now argue concerning the effects

of cluster sampling on the precision of an estimate of a population

proportion. Finite population correction factors will be ignored in

this approach.

If the assignment to clusters is according to method A, then any

random selection of clusters and any random selection of individuals

from within the chosen clusters will be equivalent to drawing a random

sample of the same total size from the entire population, without re-

gard to clustering. That is, no gain or loss in precision, in comparison

with random sampling, is effected in this situation.

Now consider the assignment to clusters according to method B.

As far as precision is concerned, it does no good to take more than one

element from each sample cluster since all elements within the cluster

are identical. Therefore, if more than one element is taken from each

sample cluster, the sampling variability of the resulting estimate will

be larger than what would be given by a number of elements drawn at

random without clusters. The extreme loss is of course attained when
all elements are taken from each sample cluster.

Finally, if method C is used, we need study only one cluster since

this is equivalent to studying the entire population. Our estimate

will have no sampling variability if we take a 100 per cent sample

from the selected cluster.

The foregoing observations can be stated a bit more formally in

the following manner. The more homogeneous are the elements within
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a cluster—and therefore the greater the differences between clusters

—the greater will be the sampling variability of an estimate made

from a cluster sample in comparison with a simple random sample of

the same size. Conversely, the more heterogeneous are the elements

within a cluster—and therefore the smaller the differences between

clusters—the smaller will be the sampling variability of an estimate

made from a cluster sample in comparison with a simple random sam-

ple of the same size. At some point between the two extremes, equality

of precision for cluster samples and simple random samples of the

same size will be attained.

The implications of the foregoing remarks in regard to the definition

of clusters for use in multi-stage sampling are in direct contrast to the

criteria developed for the definition of strata. That is, elements within

clusters should be as unlike as possible whereas elements within a

stratum should be as like as possible. Sometimes the relative degree

of homogeneity or heterogeneity is measured in terms of the intraclass

correlation coefficient, but it is not necessary to define a particular

measure of homogeneity for our present discussion.

The theory required to deal with two-stage cluster sampling, where

the clusters are of the same size, is readily available in recent books

on sampling—Cochran (3, Chap. 10), Deming (5, Chap. 5) and Han-

sen, Hurwitz, and Madow (4, Chap. 6) , and special attention has been

given to the estimation of proportions by McCarthy (8) . However,

at the present time there is very little experience available concerning

the relative efficiency of cluster sampling when it is used in the meas-

urement of opinions and attitudes, unless we are willing to attempt to

transfer the experience of the Bureau of the Census with respect to

population, housing, and agricultural investigations [see, for example,

Hansen, Hurwitz, and Madow (4, pp. 588-617)]. Further discussion

of this point, together with some illustrative material, may be found in

Chapter 9 of this book.

In spite of this lack of quantitative experience with which to design

cluster samples, it seems intuitively clear that the sampling of geo-

graphic clusters will be less efficient than the sampling of individuals

for most attitude and opinion variables. People living in close geo-

graphic proximity will tend to be alike on such characteristics as race,

education, and income, thus introducing homogeneity within clusters

for attitude and opinion variables. The need at the moment is to

build up a body of experience to make this intuitive observation more

precise.

In concluding this subsection, we note that the "natural" clusters

(dwelling units, blocks, cities, counties, etc.) ordinarily used in the
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design of sample surveys will not all contain the same number of

population elements. This introduces a large number of complications

in theory, and we may introduce different sampling procedures and

different estimation procedures and must frequently use biased esti-

mates which have to be evaluated in terms of mean square error.

For example, the clusters can be sampled so that larger clusters have

a greater chance of being included in the sample (probability pro-

portionate to size), the proportion that is subsampled varying from

cluster to cluster inversely to its original chance of being included in

the sample. The pertinent theory for these various possibilities will

be found in the previously cited books on sampling; some of the theory

is illustrated in Chapter 9. Also, a very usable "how to do it" account

of the procedures for obtaining a two-stage sample in a city has been

given by Kish (9).

C. General Effects of Cluster Sampling on the Cost of a Survey

As stated previously in this section, the manner in which a cluster

sample is set up can have a marked effect on total survey costs. A
few observations will perhaps help to make this clear.

1. The larger the clusters that are to be used in the design, the less

chance there is that a survey will have to bear the cost of defining

them, of preparing special maps for field work, etc. Thus in a city

sample, the use of units smaller than those that can be defined with

streets as boundaries usually entails rather tedious and costly pre-

paratory work.

2. The fewer the clusters drawn into a sample, the smaller will be

certain types of cost. For example, if city blocks are the units and

if the chosen blocks are to be prelisted, then the cost of prelisting is

the same whether one or ten dwelling units is finally chosen from

this prelisting, and the total cost of prelisting for a fixed number of

dwelling units will vary inversely with the size of cluster.

3. The travel time required for interviewers to go from one potential

respondent to another is less when respondents are grouped in a small

area than it is when they are spread over a large area. This means

that the units should be efficient for the work of interviewers, i.e., no

more time should be spent in unproductive travel between units than is

required by considerations of precision.

It is extremely difficult to discuss the problem of costs apart from

a specified setting, but a number of individuals and organizations have

attempted to set up general cost functions to serve as rough guides in

cluster sample design. An extended discussion of the development



422 SAMPLING OPINIONS

of several such cost functions is given by Hansen, Hurwitz, and Madow
(4, pp. 270-284), one of these cost functions being

C = C v m + C\m + C2mn

In this expression, C stands for the total variable cost of the survey (i.e.,

excluding fixed costs), m is the number of clusters included in the sam-

ple, ft is the average number of interviews per cluster, Co'Vm is the cost

of travel between clusters, Ci is the cost of adding a cluster to the sam-

ple (including cost of selection, cost of prelisting, etc.), and C2 is the

cost of an interview (cost of interviewing, reviewing questionnaire, etc.).

Whether or not the foregoing cost function and the constants that

appear in it (C , Ci, and C2 ) provide an accurate representation of vari-

able costs of a survey is not too important. It is only necessary that

they give a good approximation to the relation between total cost and

m, the number of clusters drawn into the sample and n, and the average

number of sample elements per cluster. This question is, of course, a

matter that must be decided for each survey organization. If it does

provide this rough approximation, then we see that the sample features

that make for low costs, i.e., few clusters in the sample and many ele-

ments per cluster, will ordinarily make for large sampling variability.

It is therefore necessary to use the same balancing operation that was
applied to stratification where there were differential costs between

strata. That is, we fix the total amount of money to be spent and try

to choose m and n so that the resulting estimates will have the greatest

precision, or we fix the desired degree of precision and try to find the

values of m and n that will give the smallest total cost. Such solutions

are referred to as "optimum" solutions.

There are very few published accounts of the costs associated with

surveys. An interesting analysis of the costs of some of its surveys

was provided by the Bureau of the Census in an unpublished memo-
randum. Moreover, this Study of Sampling was not even able to

ascertain whether cost records were available within other survey

organizations with which to approximate these indicated analyses.

Certainly more experience should be assembled and made available

on this phase of sample design. Of course we may argue that such a

"fixed" approach to sample design is not realistic under the present

conditions of opinion and attitude measurement because of inability

to quantify errors of measurement, inability to state precisely the

uses to which survey results are to be put, and the like. Nevertheless,

no matter what approach may ultimately turn out to be "best," some

form of cost specification will be necessary.
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The contents of this chapter, in conjunction with quoted references

and other portions of this book, have attempted to show (a) that the

systems of subgroups incorporated into a survey may have far-reach-

ing effects on the cost and performance of the plan; (6) that there

presently exists a large body of theory relating to "fixed cost, maxi-

mum precision" and "fixed precision, minimum cost" solutions; (c)

that stratification does not carry the same weight in opinion-attitude

studies that it does in some quantitative investigations, unless the

strata are important for administrative or analysis purposes or unless

there are extreme differential costs between strata; (d) that cluster

sampling is frequently necessary for practical reasons and that it can

have marked effects on survey cost and performance; (e) that there

is presently available little information to assess these effects in opin-

ion or attitude studies; and (/) that criteria other than "fixed cost,

maximum precision" and "fixed precision, minimum cost" may prove

more realistic in this field of investigation.

The lack of experience already noted becomes particularly apparent

if we consider a sampling unit used in a very high proportion of opin-

ion and attitude surveys, namely the household. If a sample of house-

holds is selected for a particular investigation, we may draw a single

person from each household or may interview all individuals in the

household. In most situations, practical considerations have supported

the former course of action. We expect that interaction between

individuals within the same household at the time of interview will

affect the answers that would be given if each person were interviewed

alone. Control of this disturbing factor by having simultaneous inter-

views in separate rooms is not always practical. Moreover, there is

little published experience on the homogeneity of opinions and atti-

tudes within the same household. From our general knowledge of

families, we expect that members of a family tend to be similar in most

attitudes, but there is no good way to measure the similarity except

from survey data.

The effect of clustering will occasionally operate to increase the pre-

cision of sampling for variables on which members of a cluster tend to

be dissimilar. One of the well-known examples is the sex of the mem-
bers. To simplify the example, suppose we are sampling a population

made up of four-person households—a husband, a wife, and two chil-

dren—for the purpose of estimating the sex ratio in the population.

It can be shown that the sampling variability of a sample estimate

based on a random sample of households (with complete enumeration

on the members of each household in the sample) is one-half what

would be obtained if a sample of equal size were chosen by selecting
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individuals at random. The husbands and wives also tend to have

attitudes and opinions on some issues that are opposite to those of

the children.

The only way to make progress on all these points is for survey

organizations to provide means for obtaining material on these aspects

of sampling for all possible types of surveys, and to make these data

generally available to all people interested in sampling. With this

body of data available we could at least benefit from past experience,

and it might be possible to build up general models of cost and variance

for differing types of sampling units. As it is, we are now forced to

resort to intuitive judgment and general theory instead of definite in-

formation about the major factors that affect the accuracy of a par-

ticular survey.
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CHAPTER 2 1

Control of Deviations

from and Changes

in Original Sample Design

during Operations

21.1 NO SAMPLING PLAN IS FINAL
UNTIL THE FIELD WORK IS COMPLETED

The final results, and therefore the performance, of a survey depend

not only upon the survey design but also on its execution. Conse-

quently little is accomplished in setting up an "ideal" design that can

never be satisfied in the field. Rather, we should recognize that both

known and unknown difficulties will occur in execution and, as far as

possible, we should make provisions in the design so that they can be

reduced and kept under control. We shall discuss in this chapter

some of the considerations, with particular reference to the sampling

portion of the design, that enter into this phase of survey operations.

Three different but related aspects of this design problem will be

distinguished.

1. As successive portions of the field work are completed and are

examined, it may become apparent that some of the survey goals are

not going to be satisfied. For example, the time allowed may not have

been sufficient to permit completion of the survey as planned; cost

estimates may have been in error so that the field work cannot be

completed within the survey budget; poor estimates of the size of

clusters may mean that the sample being obtained will be too small

for analysis purposes ; or poor advance estimates of certain population

quantities may mean that the desired precision will not be attained.

When these facts become known, it may be possible to institute changes

in the sampling plan that will aid in circumventing these difficulties,

or at least in minimizing their effects.
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2. During the course of an attitude survey, events may occur sud-

denly that have highly emotional effects on the members of the popula-

tion and change the attitudes that are being studied. Examples are

provided by strikes, international incidents, race riots, and the like.

When such an event occurs, responses obtained before the event from

part of the sample may not be directly comparable with those ob-

tained for the remainder of the sample after the event. It may be

necessary to adjust the survey plan quickly, not only to take ad-

vantage of the change in attitudes but also to insure that the survey

results can be analyzed meaningfully.

3. Finally we note that some deviation from the prepared sample

design must be expected during the actual operation of a survey.

There will be people who refuse to be interviewed; there will be others

who cannot be reached because of personal characteristics and habits

or because of special conditions arising from illness, weather, and the

like; mistakes will occur in reading instructions or consulting maps;

and there may be deliberate cheating and falsification by interviewers.

In any particular situation the problem becomes one of discovering

what deviations will occur or have occurred, of devising means for re-

ducing or controlling the anticipated deviations, and of making ap-

propriate corrections in the analysis for those that have not been

eliminated.

The following discussion will treat some of the points that may be

considered in connection with these three items. This will be done in

an illustrative manner since each special situation will probably re-

quire its own modifications of sample design and theory and its own

use of practical devices to control and reduce deviations from design.

21.2 PROPERLY DESIGNED SAMPLING PROCEDURES
CAN FREQUENTLY BE ADJUSTED TO

ACCUMULATING EXPERIENCE

Surveys are often conducted by individuals and organizations with

insufficient data regarding the money and time costs involved in con-

ducting field work—e.g., prelisting, interviewing, and the like. If these

costs are underestimated in the original survey design, then it may
happen that such an undertaking will find itself with an exhausted

budget and with an incomplete sample (at least in terms of the original

design). Moreover, if no attention has been paid to this eventuality,

the completed portion of the sample may not be "representative" of

the entire population, or, indeed, of any specifiable subpopulation.
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We should most certainly attempt to guard against such a situation.

Perhaps the simplest design approach to this difficulty is to con-

sider the possibility of a two-sample procedure. That is, a first sample

is drawn which is smaller than the one original estimates indicate as

feasible and which can certainly be completed within the stated time

and cost limitations. As field experience accumulates for this sample,

reasonably accurate time and cost estimates can be obtained and a

second sample, similar to but independent of the first sample, can

then be drawn so that the combined first and second samples will be

completed according to specifications. A different but related ap-

proach is to select originally a number of similar but independent

samples (instead of one large sample), complete the field work for

each of these samples in succession, and simply stop when time or

money runs out. The stopping will of course be done at the end of

one of the subsamples.

Two-sample procedures have applicability in many situations where

there is insufficient information concerning certain features of the

population or of the survey process. For example, the first sample

may be used to estimate variability in the population or in strata in

order to determine the total sample size required to achieve stated

precision or to achieve "optimum" allocation of a sample among
strata. Thus, for simple random sampling, Cochran (1, p. 59) de-

scribes a two-sample procedure originated by Stein which will pro-

duce results having at least a stated degree of precision, even though

the population variance is unknown. Such procedures may also be

helpful if cluster sizes are not known accurately and a sample of fixed

size must be obtained.

The use of procedures similar to those already mentioned will have

certain effects on survey costs in relation to the precision of survey

results. These may become particularly important if "optimum" solu-

tions are desired, and some general comments on the problem will be

given in the final section of this chapter.

21.3 SURVEY DESIGNS MAY HAVE TO BE REVISED
QUICKLY IN REACTION TO UNEXPECTED HAPPENINGS

If the attitudes under investigation in a particular survey are such

that they might be markedly influenced by the occurrence, during the

course of the survey, of some possible and probable events, it may be

advisable to include some provision for such happenings in the survey

design. Thus attitudes toward air travel might be influenced by a

disastrous accident; community attitudes toward a company might be
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influenced by strikes or government suits; or attitudes toward govern-

ment policies might be influenced by domestic developments and by

international incidents. Under such circumstances, if that portion of

the sample interviewed before the event comes from one segment of

the population, then it may not be possible to analyze and interpret

the survey results meaningfully.

There are various ways in which a survey can be adjusted to such

circumstances as these, all of which must involve to some extent the

sampling procedure and its execution. For example,

1. If the portion of the sample interviewed before the event comes

from a known subpopulation, then it might be desirable to draw a

second and independent sample from this subpopulation and thus

insure a "before" and "after" comparison for a known group.

2. If the portion of the sample interviewed before the event comes

from a known subpopulation, it may be possible to reinterview the

same individuals after the event and thus convert to a panel study.

3. Finally, if the "before" sample is "representative" of the entire

population, either of these two possibilities may be used with respect

to the population as a whole rather than to a subpopulation.

These possibilities aim to insure that the portion of the sample com-

pleted at any point in time will be reasonably "representative," either

of the entire population or of some known subpopulation. Such a

condition might be obtained by successively completing field work in

each of a number of strata, or by successively completing the field

work in a number of independent samples of the entire population.

The remarks given in the preceding section have a bearing on this

problem. Such designs may well have their effects on survey costs.

21.4 MANY DEVIATIONS FROM A SAMPLING PLAN
CAN BE REDUCED OR CORRECTED BY DESIGN

During the actual operation of a survey plan, it must be expected

that deviations from design will occur. These deviations may be of

widely varying types, but the net effect will always be that the sample

actually obtained differs in some respects from the sample that would

be obtained under ideal circumstances. Provision for deviations can

and should be made in the survey plan.

The first step in this process is to examine the sample design to see

what deviations may be expected in our own particular circumstances.

Some of these will be readily apparent, others will be pointed out by

past experience in similar situations, and still others may be detected
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only with special design features, or not at all. The more patent

forms of deviation are: refusal of certain kinds of designated sample

elements to submit to the measurement process, inability of interview-

ers to find certain kinds of designated sample elements, failure of

interviewers to fill their quotas exactly, failure of field workers or

interviewers to follow their instructions on definitions and other de-

tails, errors in map reading and prelisting, deliberate cheating and

falsification of interviews. Though a number of these items may
appear to pertain only to a certain type of sample design (e.g., people

who cannot be reached for interview with a fixed address form of

sampling), it may well be that one form of design points them up

whereas another more or less ignores them. The quota interviewer

who does his interviewing in the home does not have any better chance

of picking up individuals who are rarely at home than does the inter-

viewer who must make his interviews at fixed addresses.

Following this initial inventory, we must take steps in the survey

plan to reduce and control the effects of deviations from design, rec-

ognizing that such action is going to affect not only the precision and

accuracy of the survey but also its costs.

The action taken in the survey plan may take any of several forms.

Among the more usual are:

Reduction in the amount of deviation by appropriate instructions,

supervision, and check procedures. There is little that can be said

here about reducing deviation from design by instructions, supervision,

and check procedures that has not already been considered in other

portions of this book. This aspect of the problem cuts across many
phases of survey design, including the definition of the population,

the determination of the measurement process and its actual applica-

tion, and the specification and identification of units of sampling. It

is only when we can foresee a specific type of deviation that plans

can be made to attack it directly, and the procedures devised may
vary widely from situation to situation. Many specific comments

and references on this are summarized in Chapters 17, 18, and 19,

and a detailed discussion of the refusal and not-at-home problem is

given in Chapter 11.

Gathering of data on the deviant cases for use in adjustment and

correction. Provided the proper data have been gathered during the

course of the survey, it is frequently possible either to state that a

certain type of deviation from design can have little or no effect on

the survey results or to introduce a correction for it into the estima-

tion process. In order to do this, it is essential that each deviation be

recognized as it occurs and that a record be made of all the associated
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circumstances. This is, of course, simply another phase of the main-

tenance of systematic records throughout the actual survey operation.

It costs little to record a number of factual characteristics for those

individuals who refuse to be interviewed, or to obtain equivalent in-

formation on not-at-homes from the neighbor. The principal point

is that the need for these data must be recognized, their importance

made clear to the interviewers and other field workers, and appropriate

forms prepared on which to enter the information.

At the very least, this type of record will give the extent of sample

losses, and an appropriate adjustment factor can be incorporated into

the mean square error of the survey results. Moreover, it may be

possible to introduce some of this material into the estimation process

itself. Some of the possibilities in this respect are discussed in Sec-

tion 11.2C.

Incorporation of special features into the design itself. In some

instances the sample design itself may be built around deviations that

are certain to occur. An excellent example of a design specifically

prepared for treating problems of this type has been given by Hansen

and Hurwitz (2) . In essence, the population being sampled is divided

into two strata, those people from whom a response can be secured on

the first attempt and those who will not respond to the first attempt.

It is assumed that a follow-up attempt to obtain information from a

non-respondent is more costly than the original attempt, for example,

where the original attempt is by mail and the follow-up attempt is by

personal interview. The sample design is set up in the following man-
ner. A sample is selected from the population, and each sample ele-

ment is approached for the first attempt. A fraction of those who do

not respond is selected for the follow-up attempt, and the results ob-

tained from these two samples are combined in such a manner as to

give an unbiased estimate of the desired population quantity. The
problem considered by Hansen and Hurwitz consists of determining

the number of first attempts and the number of follow-up attempts to

be made in order that the sample estimate will have a prescribed

amount of sampling variation at minimum cost. In other words, it is

known that there will be non-response among the first attempts, and

this is taken into account in the sample design. If the response to mail

questionnaires is not equivalent to the response to interviewing, there

will still be a residual effect of the deviation from design.

Other design modifications for detecting and measuring differences

between interviewers have been suggested and applied, for example,

the system of interpenetrating samples as applied by Mahalanobis

(3,4). (See also page 369.)
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A recent paper by Sukhatme (5) considers "... the methods of

measuring observational errors based upon a mathematical model

which is general enough to cover conditions commonly met in agricul-

tural and socio-economic surveys. . .
." After describing the model

and its application, Sukhatme discusses its use as a regular feature

in surveys and concludes that replication is not a satisfactory alterna-

tive to adequate supervision for the control of field work.

21.5 CONSEQUENCES FOR SURVEY COSTS

Additional features which are incorporated into a survey design for

any of the purposes discussed in this chapter will usually lead to an

increase in costs. It is quite clear that this will be the case if extra

information is collected during the course of the survey, or if super-

visory check procedures are instituted. However, it will also be true

that some of the special sampling procedures mentioned in the preced-

ing sections will tend to have the same effect.

This latter point can be illustrated through the use of two-stage

cluster sampling and the cost function that was given in Section

20.4C. It will be recalled that this function was

C = CoV m -f C\m + C2mn

where the symbols are defined on page 422. Suppose we now con-

sider a two-sample procedure such as was discussed in Section 21.2.

Assume that the first sample is obtained by taking m/2 randomly

selected clusters and that the second sample consists of the remaining

m/2 clusters. We can now compare the cost of doing the field work

for the entire group of m clusters with the corresponding cost when
the two-sample procedure is used. In the second case this will be

equal to

2[C Vm/2 + Ci(m/2) + C2 (m/2)n] = lAC Vm + dm + C2mn

It will be noted that the first term in this expression (referring to

travel between clusters) has been increased by 40 per cent through the

use of the two-sample procedure, but the other parts of the cost are

not changed.

This increase in cost is not surprising when we consider that a field

worker traveling between two clusters in the first sample may well

have to cover approximately the same route again when traveling

between two clusters in the second sample. If more than two samples
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were used, the cost of travel between clusters would be still further

increased over what it is when the entire sample is covered at one

time. Of course it should be recognized that the total cost of the sur-

vey does not increase in the same proportion as does the travel cost.

The relative increase in total cost depends also on the magnitude of

travel costs in relation to the cost of drawing clusters and of carrying

out the field work in the chosen clusters.

In closing this chapter, we emphasize again that the choice of how
far to go in the use of special design features involves balancing the

increased cost and complexity of the survey against gains in precision

and accuracy, and that the practical difficulties raised in the introduc-

tion to Chapter 19 still apply. Important deviations that are not

controlled by modification of the sample should be corrected by ap-

propriate adjustment of the estimating process if that is feasible. If

they cannot be controlled or corrected, they should be recognized and

described in the presentation of results of the survey so that the users

of the results can make allowance for them.
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CHAPTER 2 2

Appraising the Performance

to Be Expected

from Survey Designs

22.1 GENERAL METHODS OF APPRAISAL

The purpose of a survey design is not only to guide and control the

actual operations of survey taking but to permit the researcher to

form a sound judgment in advance about whether or not the survey is

worth taking. Frequently several designs are prepared and examined

so that the most advantageous of them may be selected for use. Each

presents its own variety of sampling problems. Often one or more

prospective users of the survey's results participates in the examina-

tion of the design and the decision to select and operate it. Many
techniques have been developed for use in the detailed operations of

surveys but few for the appraisal of a whole design. At this late

stage, then, we find that all the problems that have not been mastered

in the development of the designs present themselves for a summary
judgment of their probable effect on the performance of the survey. In

terms of the model in Chapter 4, the sampler must analyze the situa-

tion and decide how he will play the game.

Since the sampler seldom knows all that he needs to know about the

situation, he must make various assumptions about some of the more

important factors that will affect the results of the survey. He must

also make assumptions about the manner in which the survey will

actually be operated and the extent to which deviations from the

design will occur. From these assumptions and the information that

he has about the situation, he must then construct as sound a forecast

as he can of the way in which the survey will fulfill the purposes for

which it is undertaken. When he does so, his uncertainty about the

conditions and the lack of complete control of the survey process

compel him to admit that his forecast can only approximate the re-
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suits that he will obtain later, i.e., that he is attempting to ascertain by

an imperfect means the distribution of results that would be produced

by the survey process. In the present state of the art, it is difficult

even to attempt such forecasts of performance. The reliability of the

forecasts is not likely to be high, and the assurance with which com-

parisons can be made between forecasts is still more dubious. None-

theless, this is the direction in which improvement in the operation

of surveys and the use of survey results must go.

There are still greater obstacles in the way of determining what

the user stands to gain or lose from each of the possible outcomes of

a given survey design in a given situation. Here too, it is necessary

to learn more than is now known about how to make a valid appraisal.

However, even very rough approximations can be quite useful. The
ultimate user of the survey results may have to make these estimates

of gain or loss, but frequently the sampler, when he is not the ultimate

user, will have to participate in the task.

From the two preceding steps we should like to work out an esti-

mate of the probability distribution of gains and losses of various

magnitudes that would result from the use of a given survey design.

This and similar estimates for alternative designs could then form a

basis for a comprehensive judgment of the desirability of using any

particular design among those that are under consideration. Even

though this approach may not always lead us to a unique choice, it

would provide a general method of appraisal. It appears to be supe-

rior, even when it is quite approximate, to the methods that rely to a

greater extent on unguided judgment on the one hand, or on arbitrary

conventions on the other.

There are many ways of producing a forecast of the distribution of

results to be expected from a given survey design. Among them we
may distinguish three: (a) an appeal to the experience provided by

similar surveys in the past, (6) combination into a composite or syn-

thetic example of the results of experience with each of the various

components of the design (drawn from a larger group of past surveys

not necessarily comparable in respects other than the components in

question), and (c) the formulation of a model of the survey process

from which an appraisal can be deduced.

The use of similar surveys taken in the past seems to be a direct

and dependable method of appraisal, but it actually has several serious

weaknesses. In the first place it is usually difficult or even impossible

to find a survey that is strictly comparable with the design under con-

sideration. In the second place, the results of past surveys are seldom

known in terms of their relation to the true values that are to be
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estimated or the precise purposes they were to serve. In the third

place, each example may provide only one result and not a distribu-

tion of results. Offsetting these weaknesses is the fact that the past

surveys may incorporate the effects of important factors that are over-

looked in the other approaches and may in this sense be more "real-

istic." They are also easier to present and discuss with persons who
are not versed in sampling.

The second approach pieces together information from whatever

sources are available about the separate parts of the survey and even

includes, when necessary, the use of models for some of the parts.

In this way it can attain a greater degree of comparability with the

design that is being appraised, though this may be accomplished at

the expense of overlooking some important relations of the parts to

each other, especially in instances where they may be incompatible in

actual operations. It may be the only feasible approach in many in-

stances.

The third method of forecasting the distribution of results for a

given design is to go the whole way in constructing a model from which

the performance of the survey can be derived. The model should be

sufficiently complex so that it can be made to fit rather closely the

actual operations that will be carried out under its general guidance.

The construction of such models requires more information about the

details of past surveys than is required by the other approaches, and

its suitability for the design in question may be difficult to determine.

When it is feasible to set up such models, they offer the advantage of

leading more directly to estimates of the distribution of results that is

needed for the full use of the general method already outlined. The

current texts and articles on sampling techniques provide much of,

but by no means all, the abstract theory that is needed to construct

models for the whole survey design.

The performance of a survey design may be appraised with respect

to more than one assumed set of circumstances, i.e., in different situa-

tions. It may also be judged with respect to several sets of results

when it is to serve different purposes, or when the purposes to be

served have not yet been determined in full. Several different sets of

assumptions may be made alternatively when there is uncertainty

about essential facts or about the magnitude of the parameters of the

model. These explorations tend to "cover" the region of uncertainty

and thus facilitate the decisions that must be made in the final judg-

ment of the design. In the absence of a sufficient amount of informa-

tion, the appraisal becomes highly speculative and of lesser depend-
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ability, either for the improvement of the design or for the choice

between competing designs.

Though a sound appraisal of a survey design is difficult, it is still

well worth the effort for the prospective user of the survey results, as

well as for the sampler who is contemplating the use of the design

in actual survey operations. For the user, it clears up questions that

are raised by the conflicting claims of various samplers or survey

organizations. It tends to protect him from faulty judgments about

the most advantageous manner of expending his funds, either to pur-

chase information or to apply it. It gives him some insurance against

major flaws in the surveys on which he depends and provides a further

check of his previous judgments about the survey. It can usually

assist him in using the results of the survey to greater advantage once

they are obtained.

22.2 COST ANALYSIS AND BUDGETING

A full discussion of the technical problems of cost analysis and

budgeting is well beyond the scope of this book, but some aspects of

them are sufficiently important to receive special attention at this

point. Cost factors enter into the appraisal of a design and are formu-

lated in a budget to assure that the operation of the survey conserves

the value of the design. In addition, the budget fulfills its normal

functions within the administrative organization responsible for the

survey. Schedules of the rates of completion of the various phases of

the work are also important for the operation of a survey. They tend

to assure the fulfillment of the design and its related objectives, in

addition to their normal purposes in management of the enterprise.

The customary practices in scheduling and budgeting, however, may
not suffice for these purposes.

One of the major problems in the development of sound cost analysis

for surveys is how to allocate expenditures that benefit more than one

survey. Many of them are essentially capital expenditures, invest-

ments in anticipation of future work as well as the current program.

They include the preparation of material for the selection of the sam-

ple and for the selection and training of the headquarters organiza-

tion and the field personnel. They include the development of pro-

cedures of estimation and the many techniques to be used in the

processing of the results. If all these expenditures are allocated to the

first few surveys in a longer program of surveys, the costs of these

surveys will often appear prohibitive. Once a particular design is put

into operation, it will probably appear more economical than other
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designs because it carries no share of the preparatory expense. At

the same time, an organization that has adopted a second design will

find it more costly to change to the first design than to continue the use

of the second. Any third party that chooses a sample design on the

basis of the recommendations of one of these organizations, without

becoming aware of the lack of comparability in the cost analyses of

the two designs, will be misled. The first two organizations appear

to have a current advantage in continuing the use of their old designs,

and this judgment may persist even when there is a long-run advantage

in adopting a new design immediately.

Similar to the problem of allocating costs of work that benefits more

than one survey is the problem of allocating costs of work that also

benefits non-survey activities. For example, the Literary Digest poll

was part of a direct-mail solicitation of subscriptions. In judging

whether it was an expensive or a relatively inexpensive survey, we
must solve difficult problems of allocating the expense of the mailings

and of the preparation of lists of the millions of persons to whom the

ballots were sent. The answer to the question of the expensiveness

of mail surveys depends on answers to questions about cost allocations,

which in the end may be arbitrary.

In the analysis of field costs, travel time is commonly regarded as

part of the sampling expense. Actually time spent in travel may con-

tribute to the quality of interviews by providing some relaxation of

the tension and fatigue of continuous interviewing and thus serve to

some extent the functions of a rest period. This is only one of sev-

eral ways in which various kinds of costs turn out to be joint costs for

several wholly distinct functions.

Ordinarily it would be impractical to distinguish the costs of survey

operations in such detail as that suggested by the preceding paragraph.

For the purposes of appraising designs and improving them, however,

the effects of various changes in operations on the costs of the survey

must be examined carefully from the point of view of their relations

to the joint costs of the operations.

A thorough cost analysis of a survey operation would show many
interrelations between the cost of one part of the survey and the costs

of other parts. In other words, whenever the mode of operation of any

one part is changed, it affects the costs of some other parts. These

interrelationships affecting costs are difficult to discover and evaluate,

but they can be of major importance. The degree of control exercised

over the field work and other matters of the actual operating pro-

cedures may have quite general effects on most of the other parts of

the survey. This is true in part because they affect the morale and



438 SAMPLING OPINIONS

motivation of the personnel involved in training and interviewing.

Moreover, the actual effect of a change on costs may turn out to be

quite different from the anticipated effect because of human reactions

to the changes. These interrelations and human factors make the de-

velopment of models for the cost analysis of a survey design both

complex and difficult. Little is known about the degree to which

simple linear models approximate the more complex system of cost

relationships, even when the changes are quite moderate, but it is

a fair assumption that the use of simple cost functions is valid and

helpful when they are not extrapolated beyond the region of experi-

ence on which they are based.

It must always be recognized that the costs of survey operations

depend not only on the design and its execution but also on the cur-

rent prices of various goods and services in the market. As these

prices change, the relative costs of different designs change with

them. Moreover, the relative prices vary between geographic re-

gions. Transportation costs are a case in point.

The need is greater for an accurate determination of the compara-

tive cost of different designs under different conditions than for de-

tailed accounting for the costs of all the elements of a single survey.

22.3 THE VALUE OF SURVEY RESULTS

Much of what has been said about costs applies in a similar manner

to the determination of the value or utility of the results of a survey.

Both the gains and the losses that may result must be combined with

the estimates of costs to determine the worth of the survey and thus

form the basis for both planning and operating decisions. Many of

the potential values of survey results are contingent on the availability

of other information and the existence of certain conditions favorable

to their use. This leads to a problem of joint value analogous to the

problem of joint cost. There is also a problem of the effect of the

survey results on the value of other material. The problem of ap-

praising a design extends outward in this manner to link up with

other problems of appraisal and choice. It is clear that the intelligent

design and use of surveys cannot be accomplished except in conjunc-

tion with the development of rational analyses of the activities of ob-

taining and using information that are closely related to the use of

the results.

It is likely that various projects that involve experimentation and

testing, such as those aimed at objective research into consumer tastes,

will increasingly be linked with surveys in the study of opinion, at-
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titudes, and consumer wants. They may be introduced into the field

work as well as being conducted as separate, though parallel, studies.

When this occurs, the kinds of information that can best be obtained

by experimentation will be less valuable as subjects for surveys, and

surveys will be directed toward the kinds of information for which

they prove to be best suited.

These shifts may have important effects on design and operations.

They may have implications for the selection and training of survey

personnel, both in the central offices and in the field. They may shift

the emphasis on various sampling problems and modify the choices

of sampling techniques. This prospect reinforces the general con-

clusion of the Study of Sampling, namely that sampling procedures

differ greatly in their dependabilty, not only according to the type of

procedure that is used and the size of the sample taken, but also ac-

cording to their purposes, the mode of operation of the survey, the

situation in which they are employed, and the manner in which the

results are processed. There is no simple rule book that suffices to

guide the user of sampling procedures and their survey results. A
patient analysis of the whole survey process is needed for the appraisal

of the results. Though this may be done, at least in part, by users,

it can only be done thoroughly and accurately by the producers of

survey results. Hence it should be the regular practice of survey or-

ganizations to make a full analysis of the accuracy and character-

istics of their results and to publish the principal facts developed by

the analysis for the guidance of the users.
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of selection procedure, 110-111

of survey, 62

see also Comparisons and Evaluation

Area sample, Bikini survey, 162-163,

185-186, 188

Area sampling, 41

cost of, 188

Areas, selection of, 38-40, 73-74

Atomic energy plants, attitudes toward
location of, 375

Attitudes, definition and measurement,

355, 361

information about, for survey design,

343-345, 354-358

of refusals, 264

variables related to, 4

Attrition, 238, 239, 242, 243, 266-269,

291-307

Audience, example of sampling, 53

Audiences, magazine, 181

Automobile ownership, comparison of

results of surveys, 180

Automobile ownership, Elmira, N. Y.,

250, 264, 268

Average value, 85

Bias, detection of, by check data, 150-

151

from failure to contact respondents,

252-255

from refusals and inaccessibility, 300

in interviewing, 368

in measurement, 89

net, 93, 100, 103

not tested by correlated check data,

147

of survey, 100, 115-117

sampling, consideration of in survey

design, 374

Bikini test of atom bomb, 55

area sample for survey of attitudes,

162-163, 185-186, 188

comparison of surveys, 162-169, 188-

189

Binomial variance, comparison with
quota sampling variability, 214-

220, 224, 225

comparison with stratified-sample

variances, 204-205, 209

Block quotas, 276

Blocks, city, as sampling units, 195-196

Call backs, 195, 236-245, 256

Campaign, political, 10

Card game model, 76-81

Check data, 134ff

conclusions on, 321

correlation with attitudes and opin-

ions, 146-147

effect of sampling variability on com-
parisons with, 144-145

implications of comparisons for sim-

ilar methods and other time peri-

ods, 147, 148

limitations of use, 137-143

Chi-square distribution, quartered, 217-

219

445
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Choice of sampling procedure, 372-383

Clients, see Users of survey results

Cluster sampling, 124, 194-210, 418-424

Clusters, geographic, 41

Communists, former, 44

Comparisons, of cluster sampling de-

signs and their variances, 199-200

of different quota sampling proce-

dures, 229

of methods, difficulty of generalizing,

186-188

of quota and random samples, 189—

190

of quota sampling and other proce-

dures, 276, 280

of stratified samples, 413-414

of surveys, conclusions on, 322

of two samples, 156ff

Complex sampling procedures, accuracy

of, 192f

dependence on plan, 331

Complex survey, complicated planning

required, 384-385

Constraints on survey, 99

Consultants, 382, 400

Contact, with respondents, 378-379

means of, 353-354

type of, 47-51

Contracting for field work and design,

400

Control, of operations, 425-432

of selection, 37, 38

Cooperation of respondents, 235ff, 397

Cost analysis, 436-438

Cost data, general lack of, 188-189

Cost, of call backs, 240

of survey, effect of clusters on, 421,

422

Costs, 62

effect of control on, 431

interrelations of, 437, 438

of sampling, 110-111

Court proceedings, 3

Crop forecasts, 3

Decision theory, 340

Decisions on survey design, 385

Definition, errors of, 84, 85

variables to be measured, 84

Denver validity survey, 130, 141

Dependability, 3, 27

Design of samples, factors affecting,

102ff

Designs of surveys, 111, 112, 117, 118,

329, 330

drafting of, 384-401

Designs of surveys, information needed
for, 343-358

preliminary sketch, 387

Deviations from plan, control of, 425-

433

Dewey, Thomas E., vote for, 139-141,

148, 149, 170, 250, 264, 268

Disasters, 44

Distribution, of estimates, empirical,

211f

parameters of, 125

of measurements, 86-88

of results or errors, 80-84, 86-88, 115-

117, 212, 213, 434, 435

Dwelling units, listing, 41

Economic level, Elmira, 250, 264, 268

quotas based on rent, 286

Education, as basis for stratification,

417

bias of quota samples, 189

by number of calls needed to obtain

interview, 248

comparison of survey results, 143,

164-168, 178, 182, 186

Elmira data, 250, 264, 268

quota sample data on, 216

Efficiency of a sampling design, 414

Election, presidential, 1948, 11, 39, 148,

149, 231, 232

Election polls, 3, 137-141, 143

accuracy of, 27

Election survey, Elmira, sample for,

194

Electoral registers, use in sampling, 259

Elmira, N. Y., Study, 139-140, 194, 237,

238, 249, 252, 262, 266

Empirical data, uses of, 124—128

Empirical studies, conclusions on, 319-

326

need for, 123ff

Employment estimates, 3

Erie County, Ohio, study of voting in,

194

Error, 99

systematic and random components
*

of, 88-89

see also Accuracy, Distribution, and
Sampling

Error variances, combination of, 93

Errors, in card game model, 80

measurement, distribution of, 86-88

Estimates, comparison with check data,

134ff

quota sampling, distribution of, 212-

213



SUBJECT INDEX 447

Estimation, close relation to sampling,

23

procedure, choice of, 393-394

Estimation process, 62, 99

models of, 90-92

Execution of survey design, accessibility

and cooperation of respondents,

235ff

Expected value, 85, 86

Expedient choice, 44, 45

Experiment, change in attitudes, 55-56

Experiments, sampling procedure, de-

sign and problems, 130, 189-190

Evaluation of measurement, 368-369

Evidence, legal, 7

Families with children, comparison of

survey results, 174

Farm population, specification of, 348-

349

Farmers, opinions of, 200

Fertility, human, 350

Field operations, quota sample survey,

273-318

suggestions for further research, 317

Field work, see Operations

Field workers, see Interviewers

Filtering, subdivision of population by,

107-108

Firms, sample of, 405

Fixed-address samples, 241

Game theory, 79

Generalization from samples, scientific,

350-352

Geographic location of sample, 109

Greece, survey of election rolls, 380

Home interviewing, 275

Home ownership, comparison of results

of surveys, 178, 180

Households, sampling within, 194

Human element in measurement, 367-

368

Hurdles in quota interviewing, 291-293

Hypotheses for survey of human fer-

tility, 350-352

Income, comparison of survey results

on, 164, 165, 168, 182

Income surveys, 28

Indianapolis, see Milbank Memorial
Fund

Indianapolis fertility study, 74, 141-143

Indicator selection, 113

Information needed for survey design,

343-358

value of, 10

Interpenetrating samples, 369

Interviewers, instructions for selection

of respondents, 45-46

observation of, 277

quota survey, 129

reactions to log, 282-284

recruitment, training and supervising,

396-397

relation of age, education, experience,

and rating to interview attrition

rates, 297-299

relation of time factors to experience

and rating, 314-316

selection of, 284

see also Sampling, quota
Interviewers' handbook, 178

Interviewing, 50

completion rate of, 201

in quota sampling surveys, 187

log of time spent, 273, 280-281

Interviews, geographic scattering in

quota sampling, 305-308

rate of success by time of day, 252

Intraclass correlation, within clusters,

195

Jewish weddings, announcements, 105

Judgment, interviewers', 14

see also Sampling, quota and Pur-

posive sampling

Labor force, see Monthly Report on the

Labor Force
Labor market, specification of, 348

Library, example of sampling, 54

List sampling, 113-114

Lists, for sampling, 75

to define population, 350

Log of interviewing, 273, 280, 281

McCall Evaluation Study, 171-176

Magazine reading, 171-173, 175, 181

Mail questionnaires, 365

Maps, use in sample design, 194

Master Sample of Agriculture, 200

Matching, model of, 71-73

Matching areas for survey comparisons,

376

Mathematical theory of sampling, 97

Mean square error, 192, 193, 253, 254,

255

Measurement, attitude, 355

error of, 85
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Measurement, methods of, 10

necessity of, 8

Measurement errors, distribution of,

86-88

Measurement instruments, malfunc-
tion of, 366^367

Measurement processes, 60, 98, 360-371

models of, 81-90

non-comparability of, 137-143

Measurements, distribution of, 86

group or individual, 61

reliability, 83

Methods, 26

Milwaukee, 263

Minneapolis, 348

Mixture in subdivision of population,

107, 108

Models, mathematical, 68

of estimation process, 90-92

of sampling operations, 57
of selection procedures, 66-81

of survey operations, 93

theoretical, 40

Monthly Report on the Labor Force
(MRLF), 150, 159-161, 187-188,

334, 346, 380, 390

Mortality, see Attrition

Multi-purpose surveys, 339

Multi-stage sampling, 403, 417-424

see also Sampling

Nationwide survey, example, 54, 55

Nature, as the dealer, 77-81

Net bias, 93, 100, 103

New Haven, 263

New York State Survey of farm opera-

tors, 266, 349

Not-at-homes, 236, 238

attitudes of, 250

in quota sampling, 292-299

see also Attrition

Objective research on consumer tastes,

438-439

Objectives, see Purposes

Occupation bias of quota samples, 189

Operating problems, 60, 111, 112, 125,

323, 324, 399

Operational problems, effect on specifi-

cation of population, 347

Operations, control of, 425-432

effects of quota controls on, 301-308

Opinion variables, comparison of re-

sults of two surveys, 169

Opinions, variable over range of posi-

tions, 9

Opinions, variables related to, 4

Optimum allocation, 410-414

Optimum design, 384-387

Panels of respondents, 44, 357, 397, 398

Parallel samples, 226

Parameters of distribution of estimates,

125, 192, 193

Parent Teachers Association, 373

Performance of design, appraisal of, 433

Place selection, 113

Polls, see Survey and Election polls

Population, 98, 100

defined, 59

specification of, 345-352

setup of, 77-79, 113-115

subdivision of, to form units and
strata, 40, 106-108, 195

subgroups, 106-108, 403

use of information about, 104-109

for survey design, 343-354

to check survey estimates, 134ff

Post-Enumeration Survey of 1950 Cen-
sus, 385

Postwar service in Armed Forces, 220,

221

Precincts as sampling units, 40, 108

Predominant factors affecting worth,

102

Pre-election polls, see Election polls

Preliminary sketch of design, 387, 388

Preparations for survey, 329-335

Primary sampling units, 40, 195

Principles of sampling, 97ff

difficulty of generalizing from com-
parisons of surveys, 186-188

Prior information, 100

Prior studies, use of, 363

Probability, see Sampling and Selec-

tion

Probability model sampling procedure,

391-392

accuracy of, 192ff

operating problems of, 323, 324

Probability models, 125

Probabilized selection, 47

Problems, list of, for research, 14

Procedures of sampling, see Sampling
procedures

Proportional allocation to strata, 408-

410

Purpose, 20

Purposes, of survey, 58, 336-340

scientific, 350-352

Purposive sampling, 375

Purposive selection of areas, 38-40
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Questionnaires, drafting and testing of,

395-396

rate of return, 49

Questions, formulation of, 355, 364-365

Quota assignments, 273, 286-291, 301-

308

Quota controls, Benson and Benson sur-

vey, 162

NORC survey, 159

Quota samples, analysis of surveys, 323

attrition, 291-307

comparison of, 156-159, 186-188

cost of, 188

daily progress of survey, 284-286

educational bias in, 150-152

lack of comparability between sur-

veys, 187

methods of, 181

occupation and education bias in, 189,

190

survey field operations, 273-318

variability of estimates from, 211, 212

Quotas, block assignments, 276

Radio listening, comparison of results

of surveys, 180

Random, see Sampling, random, and
Selection, random

Random error, component of measure-
ment error, 88, 89

Random numbers, tables of, 41

Random sampling, 114

departures from, 372-373

Random selection, card game model, 78

Reading interest, comparison of survey

results on, 175

Ready availability, 44, 69, 77

Records for control, 400

Refusal rates, 263

Refusals, 195, 238, 239, 261-270, 292-299

see also Attrition

Reinterviews, Indianapolis fertility

study, 142-143

Rejected interviews in quota sampling,

281, 292-299

Religion, comparison of surveys on,

164-167, 186

Elmira survey, 250, 264, 268

Rent, comparison of survey results on,

143, 173, 180, 186

Reporting to users an analysis of ac-

curacy of results, 439

Representativeness, 31, 32, 62

determined by attitude data, 344

example of lack of, 105-106

of models, 67

Representativeness, of sample inferred

from check data, 136

see also Samples, representative

Research, needed, on sampling prob-
lems, 13, 209, 210, 269, 270

Respondents, accessibility and coopera-

tion, 235ff

basis for cooperation, 51-52

contact with, 47-51, 72, 73

losses of, see Attrition

participation in survey, 50

response error, 28, 81f, 138-141, 395

Risks, 62

Roosevelt, Franklin D., vote for, 139-

141, 149

Sample, area, 41

of data, 43, 343-345

of firms, 405

of measurements, 21

representative, 31, 32

size of, 103, 388, 389

see also Representativeness, Sam-
pling, and Selection

Sampler, 98

definition of, 58

Sampling, cluster, 104, 124

complex procedures required, 36

costs of, 110, 111, 188

definition of, 23

list, 32f

mathematical theory of, 68, 97

multi-stage, 42, 196

"pinpoint," 40

precinct, 40, 108

probability model, 40-41, 125

quuU, 37=8$ 1J9

random, 78, 114, 372, 373

stratified, 37

systematic, 32f

tests of, see Check data

unit, see Subdivision of population

usefulness of, 12

variability of quota procedures, 211

see also Contact, Sample, and Selec-

tion

Sampling error, cluster sampling, 194-

210

estimated from parallel subsamples,

207-209

estimates of, 116, 117

Sampling methods, combinations of,

375

experiments to test, 130

fashion in, 374

worth of, 101
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Sampling operations, classification of,

43f

common characteristics, 57-64

interrelations between selection and
other parts, 52-57

various classifications of, 52

Sampling procedures, actual applica-

tion, 43

choice of, in survey design, 372-383

combinations of, 42

Sampling process, combined with meas-
urement and estimation processes,

92-94

Sampling units, see Subdivision of pop-

ulation

Searching, model of, 71-73

Seeking respondents, 308-309

Segments, sampling and size of, 200-

202

Selection, constrained, 44-46

in public places, 45

judgment, 34

list, model of, 75

natural processes of, 14

place and indicator, 113

probabilized, 44, 47

purposive, 38-40, 45, 46

random, 34f

self-selection, 34

systematic, 35

techniques of, 113-115

see also Sampling
Selection methods, classification of, 44-

47

Selection procedures, appraisal of, 110—

111

models of, 66-81

Selection process, 59, 98, 391-392

Self-selection, 34

Self-weighting, 393, 409

Sequential analysis, 389

Situation, 98, 380, 381

definition of, 58

effect on choice of sampling proce-

dure, 376

in interviewing, 313

Situations, comparison of, 435

Size, see Sample, size of

Socio-economic status, comparison of

survey results on, 172, 178, 187-188

Sorting, subdivision of population by,

106-108

Specification, error of, 84, 85

of measurements, 84

of the population, 345-352

Specifications, for survey, 340-341

Split sample, to test question wording,

369

St. Paul, Minn., 348

Standard error and bias of quota

sample, 151-152

Stockholders, 17

Store, example of sampling, 54

Strata, 37, 105, 108, 414-417

Strategy, of empirical studies, 324-326

principles of, for survey design, 398-

401

Stratification, 403-417

analysis of random sample by, 417

gains in efficiency by, 206-207

see also Subdivision of population

Stratified sampling, clusters, design,

and variances, 200-207

Students, as interviewers, 266

Study of Consumer Purchases, 346

Study of Sampling, 128-132, 157, 158,

183, 188, 276-278, 320. 321, 357, 422

Study of Social and Psychological Fac-

tors Affecting Fertility, 350-352,

364, 376, 397

Subsampling, hard-to-reach individuals,

260, 261

Survey agencies, visited, 128-132

Survey design, see Designs of survey
Survey of Consumer Finances, 334, 338,

347

Survey operations, see Operations

Survey organizations, cooperation, 15

Survey parts, interrelation of, 344, 345,

370

Survey process, 64, 99

components of, 324

operational relations of selection,

measurement, and estimation, 111—

112

Survey results, gain from, 62, 99, 102,

434, 438-439

worth of, 117-118

Syracuse, N. Y., magazine audience sur-

vey in, 181

Systematic error, component of meas-

urement error, 88-89

detection of, 144, 145

of quota samples, 233

Systematic sampling, estimation of sam-

pling error from parallel subsam-

ples, 207-209

example of, 196

stratification by, 417

Systematic selection, card game model,

78
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Tastes, consumer, objective research

on, 438-439

Telephone service, surveys of, 10

Telephone subscribers, comparison of

results of survey, 180

Elmira survey, 250, 264, 268

Terminated interviews, quota sampling,

281, 292-299

Testing hypotheses, 351-352

Theory, problems of, 15

Theory of games, 79

Theory of sampling, 97f, 186-188, 372

relation of empirical studies, 319

Thurmond, vote for, 149

Time, analysis of interviewing, quota

survey, 308-317

interviewers' log of, 273, 280, 281

of day, rate of interview success by,

252

scheduling interviewing to reduce

bias, 258

sampling of, 350-352

travel, cost of, 437

Time series of sample data, education,

216, 217

Trademarks, 7

Travel, quota interviewers, 276

True value, 85

Truman, Harry, vote for, 148-149, 170,

250, 264, 268

Uncertainty about purposes and use of

survey results, 339

Undecided respondents, proportions,

farmers' opinions, 206

Unemployment, estimates of, 3

Uniformity trials, 126-127

United Nations, 9, 248

Units of sampling, see Subdivision of

population

Users of survey results, concern about
design, 330, 333

formulation of purposes by, 336, 337

reports to, 15

value of appraisal of designs, 436

Utility, 10

Validity, Denver survey of, 141

of measurements, 83

of responses, 138-141

Variability, within geographic regions,

224, 225

within interviewers, 223-227

Variance, of estimates from stratified

cluster sample, 200-207

of quota samples, estimates of, 212-

233

within clusters and between clusters,

197ff

Variation, between interviewers, 275

between surveys, 220-226

of interview time, 311

Veteran status, comparison of survey

results on, 165

Voting, basis for decisions in demo-
cratic government, 6

comparison of results of surveys of,

178

Elmira, sample and results, 194ff, 250,

264, 268

reported behavior, 138-141

Wallace, Henry, vote for, 149, 170, 250,

264, 268

Wants, variables related to, 4

Weighting survey results, 92, 109, 148,

149
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