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Introduction

Response effects in surveys are a major con-
cern to users and gatherers of survey data and
have received wide attention in the literature.
Sudman and Bradburn list more than 900 articles
in their recent book Response Effects in Surveys.
(35, 36) Two of the most important variables
that have been studied are question threat (6, 12,
13, 14, 15, 17, 21, 26) and method of administra-
tion. (4, 5, 7, 8, 9, 10, 18, 20, 22, 23, 25, 28,
29, 31, 32, 33, 34, 38, 40, 42, 43, 44, 45)
Usually these have not been studied jointly, nor
has there been any validation of response.

The purpose of this study was to examine the
joint effects of question threat and method of
administration on response distortion. Another
major objective was to study the randomized
response model which has been described in sev-
eral recent articles (2, 3, 11, 16, 19, 30, 41) as
a technique to reduce or completely eliminate re-
sponse distortion of threatening or personal ques-
tions. A brief discussion of this method is
given below.

Random Response Model

The randomized response model was developed
by Warner (41) as a technique to reduce response
distortion of threatening or personal questions.
By using a probability mechanism, the respondent
answers one of two questions selected randomly,
but the interviewer does not know what question
was answered. Generally, the respondent would
answer one of the following questions '"Yes" or
|INOH:

I am a member of Group A.

I am not a member of Group A.
By knowing the probability of answering each ques-
tion, the sample size, and the total number of
"'yes" replies; the true proportion of the popula-
tion that are members of Group A can be estimated.
Warner feels that the potential advantages of the
technique depend on the actual cooperation that is
achieved by the model. Warner notes that the ran-
domized response technique can be used to estimate
distributions other than a simple dichotomous var-
iable. For example, estimating the proportion of
a population in particular income classes can be
accomplished by asking the respondent to make five
separate randomized responses of whether' or not he
is in each of the five classes.

Horvitz, Shah, and Simmons (19) suggest that
the technique developed by Simmons of using unre-
lated questions in the randomized response model
is a valuable modification. It is felt that this
will help to overcome the respondent's suspicioens
and thus increase cooperation. With this modifi-
cation, one question should be threatening and the
other innocuous and unrelated. The questions
should read as follows:

I am a member of Group A.
I am a member of Group B.
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With this method, the unrelated question data are
treated as a separate sample for estimating pur-
poses. As long as the probabilities are not
equal, the sample estimate can be obtained in the
following manner:

Given:

= true proportion with attribute A

A
P1 = probability that the
am a member of Group
by the respondent

probability that the
am a member of Group
by the respondent

= true proportion with

statement '"'I
A" is answered

statement "I
B" is answered

attribute y

= proportion of "yes' answers

The sample estimate can be determined by:

. Al - ny a1 - Pl)
y -~ p1

Design of the Study

The study looks at four interview techniques:
face-to-face, telephone, self-administered, and
the random response model. Figure 1 shows the
design including the four levels of threatening
questions. It was planned that there would be
fifty respondents per cell and therefore a total
sample size of eight hundred.

The threat dimension includes questions
about the ownership of a Chicago Public Library
card, voter registration and voting behavior, in-
volvement in bankruptcy, and being charged with
drunken driving. These four topics were chosen
because a priori we believed that the level of
threat increases as one goes from a question on
having a library card to one on being charged
with drunken driving. In addition, for these
questions it was possible to obtain validation in-
formation from public records. Thus, in the
results it is possible not only to see what dif-
ferences there are by method of administration and
threat, but also the actual response error.

The respondents in the face-to-face bank-
ruptcy cell had all declared bankruptcy in the
recent past. The respondents in the drunken
driving cells had all been charged with drunken
driving in a time period not less than 6 months or
more than 12 months from the date of the study.
The respondents in the library card and voting
behavior cells were drawn from a random sample and
validated from Chicago Public Library and city
voting records. This was done after the ques-
tionnaire was administered. We ignore in this ex-
periment possible errors in lists of library card
holders and voters such as mis-filing or mis-
spelling of names. There is no reason to believe
that such errors would be related to method of



administration of questions.

It was recognized that our a priori judge-
ment of threat might not be the same as the re-
spondent's. Thus, while we thought admission of
bankruptcy to be highly threatening because it is
viewed as a personal failure, some people could
see it as a shrewd business tactic to alleviate
debt. After the main part of the interview was
completed, respondents were asked about how
threatening they found the questions. The
responses to these questions were combined to
form an acute anxiety scale. A measure of
chronic anxiety was also obtained so that response
effect could be related to chronic, acute and
total anxiety. Chronic anxiety was measured by
the Bendig Short Form (1) of the Taylor Manifest
Anxiety Scale (37).

The interviewing was done in Chicago by in-
terviewers trained and supervised by the National
Opinion Research Center of the University of
Chicago. Interviewer assignments were randomized
over the different methods of administration, but
interviewers were matched on race.

Interview Completion Rates

The rate of completed interviews varied by
method and group. Table 1 shows the percent com-
pleted by method and sample. The overall comple-
tion rate was 72.2% of 941 interviews. This is
about average for a sample in a large city. Use
of the telephone achieved the highest interview
completion rate. It did better than the other
three methods across all sample types except in
the bankruptcy sample when comparing it to per-
sonal interviewing.

Table 1

Percent of Completed Interviews by Method of
Administration and Sample

Sample
Methods General Drunken
Sample  Bankrupts Drivers Total
Personal 76.0 70.3 57.1 67.8
Interview n=125 n=54 n=63 n=242
Telephone 89.9 68.3 77.8 76.6
n=109 n=60 n=63 n=232
Self 75.4 59.3 47.5 60.7
Administered n=114 n=59 n=61 n=234
Random Response 77.6 67.2 58.1 67.6
n=116 n=55 n=62 n=233
TOTAL 79.7 66.2 60.1
n=464 n=228 n=249

It is interesting to note that the telephone
was relatively more successful in getting com-
pleted interviews with drunken drivers. The self-
administered technique where the interviewer left
a questionnaire and picked it up later did about
as well as personal interviewing and the random
response model in the general sample. However,
self administration did not do nearly as well for
the bankruptcy and drunken driving samples where a
large fraction of the respondents had not finished
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high school. The random response method achieved
completion rates similar to personal interviewing.

It was much more difficult to locate the
bankrupts and drunken drivers and this factor was
the major source of not completing interviews with
these groups. About 90 per cent of the non-in-
terviews with bankrupts and 80 per cent of non-
interviews with drunken drivers were due to the
interviewers inability to locate the respondent.

RESULTS

The main findings of the study are shown in
Table 2. The data are presented as proportions
of distortion for each of the twenty cells repre-
senting different conditions. The results re-
present the proportion of respondents in each con-
dition who gave distorted answers. The propor-
tion of distortion in each cell is defined as the
absolute value of the difference divided by the
total sample size:

Response - Validated
Total N

Distortion =

Table 2 is organized so that the threat
dimension increases for most method conditions
from low to high distortion.

In all cases, except the random response-
bankruptcy cell (.00), the proportions of dis-
tortion increase as threat increases. The threat
dimension has been reordered because the voter
registration question was least distorting across
all four methods. The library card question ap-
peared to be more threatening than voter regis-
tration. Voting in the primary election had a
higher rate of distortion than the bankruptcy
question in all method conditions. (Some of this
may have been due to errors in the list of pri-
mary voters.) The drunken driving question, with
the exception of the random response cell, had the
highest distortion rate.

Looking down the columns of Table 2, the met-
hod treatment findings are not as clear cut. At
the low end of the threat dimension (voter regis-
tration and library card), the self-administered
method does have a lower distortion rate than the
two more personal methods (face-to-face and tele-
phone interviewing). As question threat increases,
self-administration does not continue to reduce
distortion relative to the other two methods. In
the drunken driving cell, self-administered forms
had a higher bias than the more personal methods.
The fact that the self-administered technique did
no better in reducing bias for threatening ques-
tions than the other methods is in keeping with
Cannell and Fowler's (5, p.254) findings. They
found that comparisons of self-administered and
personal interviewing data showed no method ef-
fect in the reporting of threatening material.

The relation between personal interviewing
and telephoning is also interesting. At low
threat levels, the distortion on the face-to-face
interview is slightly lower than on phone inter-
views. As the questions become more threatening,
face-to-face interviews have larger errors than
phone interviews. This supports, although
weakly, Hyman's theory that the degree of social
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Table 2

Proportion of Distorted Responses

Threat
Voter Library Bank- Vote Drunken
Methods Registration Card ruptcy Primary Driving
Face-to-face .15 .19 .32 .39 .47
n=92 n=93 n=38 n=80 n=30
Telephone .17 .21 .29 .31 .46
n=89 n=97 n=41 n=77 n=46
Self-Administered .12 .18 .32 .36 .54
n=80 n=82 n=31 n=74 n=28
Random Response .11 .26 .00 .48 .35
n=61 n=61 n=26 n=50 n=23

involvement or "physical presence" of the inter-
viewer can contribute to response distortion. As
the interviewer is removed to a telephoning sit-
uation and the questions become more personal,
the physical absence of the interviewer tends to
reduce social involvement and telephoning becomes
less distorting than personal interviewing.

The random response model tended to produce
higher variances across threat treatments. The
range of results ran from (.00) distortion in the
bankruptcy cell to .48 in the voting cell. In
the highest threat condition, random response
yielded the lowest rate of distortion. However,
in the March primary voting question the model
yielded the greatest distortion. In a somewhat
threatening bankruptcy question, the distortion
was zero.

The bankruptcy variable is unique in that
part of the sample might not have perceived the
question as threatening but rather an opportunity
to tell of a shrewd business maneuver. This
point causes difficulty in evaluating the raw
proportions. However, in the drunken driving
condition, the model was the lowest in response
bias. Initially as one looks across the treat-
ments, it is difficult to evaluate the model's
performance in total. The random response
technique did not, however, remove all error from
the responses.

Another way of looking at the data in Table
2 is to note that response errors may be due
either to over-reporting a socially desirable act
such as owning a library card, being registered
to vote or voting in the primary election, or
under-reporting a socially undesirable act such
as being involved in a bankruptcy proceeding or
being charged with drunken driving. Generally,
admitting a socially undesirable act is more
threatening, but Table 1 indicates that not
voting in the primary election was considered
more threatening than having declared bankruptcy.

It is evident that random response pro-
cedures are least effective in reducing over-
reporting of socially desirable acts. If any-
thing, they are even worse than face-to-face
interviews. (The randomized response questions
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were, of course, asked in the context of a face-
to-face interview.) Self-administered and
telephone interviews work best on reducing over-
statements. The same results were found by Weiss
43).

On the other hand, randomized response pro-
cedures are most effective in reducing under-
reporting of socially undesirable acts while self-
administered forms are least effective, with face-
to-face and telephone methods in the middle.

In order to test the statistical significance
of the results in Table 2, an analysis of variance
was run on the raw data. Table 3 presents the
results of these computations. It can be seen
that the threat treatment was significant at the
.01 level. The method effect, however, was not
significant.

Table 3

Analysis of Variance of Proportional Data

Sum of Mean
Source Squares df Square F Ratio
Treatment A
(method) .75 3 .25 .516
Treatment B
(threat) 13.40 4 3.35 5.41%*
Residual 5.808 12 .484

*
Significant at .01 level

With only one observation per cell it is im-
possible to determine within cell variance. Kirk
(24 p.227) outlines a procedure for handling ANOVA
with n=1. Tukey's (39) test procedure for one de-
gree of freedom was modified by Kirk for a facto-
jal design experiment. If Tukey's F-test for non-
additivity is insignificant, the interaction term
may be used to test the treatment effects. The
interaction in the data for this study was not
significant.

The data were also transformed using an arcsin
transformation. (Winer (46), pp. 399-400) An
analysis of variance was run on the transformed

.data to see if the results differed from those



reported in Table 3. Again the method effect was
not significant and the threat effect was signi-
ficant at the .01 level.

Random Response Model

In addition to the results of Table 2, there
are other observations that one might make about
this relatively new techniquz. Generally the
model was well received by both interviewer and
respondent. During the course of the interview,
only 5% of the sample who used the random re-
sponse model said it was confusing, silly, or
unnecessary.

The interviewers were asked to evaluate each
respondent's reaction to the random response box.
Table 4 shows the results of each question by
sample type. The general sample and bankrupts
appear to follow the same distribution. However,
the percentages of 'yes' responses for the
drunken drivers drops off somewhat.

Chronic and Acute Anxiety

Chronic anxiety was significantly related to
response distortion for personal interviewing and
self-administration but not for telephoning. The
telephone method appeared to be more stable than
the other methods across anxiety groups.

One of the principal reasons for taking acute
measures was to validate the threat dimension.
Generally, the dimension was validated with lib-
rary card and voting behavior at the low end and
court and traffic questions at the high end.
Response distortions were significantly different
between the high and low acute groups. The acute
effect was significant at the .05 level but
method of administration proved to be insignifi-
cant. There were significant differences between
high and medium acute groups with personal inter-
viewing and between high and low acutes using
self-administered forms. Telephoning did not
show any significant differences between groups
that differed in acute anxiety. The distortion
rate for the telephone method was also the lowest

across acute groups. The random response model
produced acute anxiety scores that were generally
higher than or close to personal interviewing.
Further discussion of these relations is found in
Locander (27).

DISCUSSION AND IMPLICATIONS

It is clear from the findings of this experi-
ment that no data collection method is superior
to all other methods for all types of threatening
questions. If one looks for significant differ-
ences, then none of the methods differ among
themselves and one is free to use whatever pro-
cedure is most convenient.

If one accepts the results at face value,
then each of the data-gathering methods is best
under certain conditions. The randomized re-
sponse procedure gives the lowest distortion on
threatening questions asking about the perfor-
mance of socially undesirable acts. It is ob-
vious, however, that one does not always obtain
unbiased answers using random response models.
The 35 per cent understatement of drunken driving
is still a major response bias, although lower
than for other methods. The use of randomized
response procedures does not permit any multi-
variate analysis of the relation between the
threatening question and independent variables,
unless very large samples are screened. For
many uses, the loss of information from using
randomized response would not be compensated by
a modest reduction in response bias.

Self-administered procedures are slightly
better than other methods for reducing the over-
statements on questions asking about performance
of socially desirable acts, but are worst on
questions that ask about undesirable acts. In
addition, the cooperation rate is lowest for
self-administered questionnaires.

There do not appear to be any meaningful
differences in response bias between telephone
and face-to-face interviews in this experiment
except that, for this large city sample, the

Table 4

Interviewer's Answers to Questions About the
Random Response Model

Response
General Drunken

Question Sample Bankrupts Drivers
1) Do you think the respon- Yes 90 % 89.2% 78.4%

dent understood the

use of the random No 8.9% 5.4% 18.9%

response box? DK 1.1% 5.4% 2.7%
2) Do you think the respon-

dent accepted the ex-

planation of the box Yes 92.2% 89.2% 78.4%

and believed that his/ No 6.7% 5.4% 5.4%

her answers really DK 1.1% 5.4% 16.2%

were private?

n=90 n=37 n=37




sample cooperation was highest by telephone.
This study again indicates the usefulness of
telephone procedures especially in metropolitan
areas.

Ultimately the conclusion is that highly

threatening questions have high response biases
that are not greatly affected by the way in which
the question is asked, even if privacy is pre-
served.
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