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Response Errors and Sampling Design

CHIKIO HAYASHI

The problems of response errors are serious in social surveys. In
the present paper, the method to treat them in the light of theory of
sampling will be described, and then both the survey design to evaluate
them and the actual results will be shown.

(i) Let r be the number of interviewers, and N, n be the size of
the population and the random sample with equal sampling/probability'
respectively. In the first place, we want to estimate the value,
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where X,; is the numerical label obtdined when the interviewer
¢ asks the person j a question. We ghall allocate the sample (the gize
being #/r =k) to each interviewer with equal probability without.
replacement. The variance of the estimate,
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, where z;;, is the numerical label obtained when the interviewer 7
asks the person j; a question, will be easily calaulated (c.f. 21 p.). Next,
the case will be treated (c.f. 21 p.) where z,8 are random variables
and biased, the mean of X,;, E(X;))being X°;+a;y, where X%; is the
true value and ay ¢ 0.

We may well consider that the situation above mentioned will
arise because of the response errors on the way of interviewing, the
way of recording and the intervewing conditions of the interviewers,
because of the quesitions being sampled with some probability system
from the universe of valid questions, and still more because of the
bias of questions.

Furthermore, we consider the universe of interviewers the size of
which is R and the sample with equal probability from the universe the
size of which is ». We shall estimate the value,

_ 121X
' X= R g N ,,2-1 Xy,
The estimate is the same as the previous case. The variance will
be shown in both cases where X,;s are fixed numerical values and
are random variables (c.f. 22 p.). '

(ii) -The design ard analysis to evaluate response errors will be
described. : ‘
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The comparisons of the data of the same persons obtained by all
interiewers were done in the several different types of questions. The
results were satisfactory, it means that »,;=0 for all i, j and p;n=1,
,o;,,. being the correlatlon coefficient between X% and X°n,
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furthermore that the varjances of X;; are relatwely small
(iii) Miscellaneous problems in the design of social surveys will be
theoretically and practically treated with two actual examples of
social survey of language, for 'examplé the method of double sampling
to secure the same precision as stratified sampling, in the case where
the population sizes of strata are previously known but the stratifi-
cation is impracticable; and the comparison of systematic sampling
with random sampling with equal probability; the design of synthesizing
several kinds of tests (using a kind of double sampling) and the analysis.
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