This article assesses the validity of responses to sensitive questions using four different
methods. In an experimental setting, the authors compared a computer-assisted self-
interview (CASI), face-to-face direct questioning, and two different varieties of random-
ized response. All respondents interviewed had been identified as having committed wel-
fare and unemployment benefit fraud. The interviewers did not know that respondents
had been caught for fraud, and the respondents did not know that the researchers had this
information. The results are evaluated by comparing the percentage of false negatives.
The authors also looked for variables that might explain why some respondents admit
fraud and others do not. The proportions of respondents admitting fraud are relatively
low, between 19 percent and 49 percent. The two randomized response conditions were
superior in eliciting admissions of fraud. A number of background variables, notably
gender, age, still receiving benefit, and duration and perception of fraud, are related to
admitting fraud. Although the randomized response conditions performed much better
than face-to-face direct questioning and CASI, the percentage of respondents admitting
fraud is only around 50 percent. Some possible reasons for this are discussed.
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1. INTRODUCTION

In both the United States and Europe, the issue of the welfare sys-
tem has received growing attention in recent years, and efficient fraud
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control is generally seen as an integral component of the welfare sys-
tem. Therefore, accurate information on the types and extent of wel-
fare and unemployment benefit fraud is extremely relevant for policy
decisions. However, it is difficult to obtain valid and reliable informa-
tion in this area. If standard survey research is used to assess fraud,
respondents will often refuse to take part, or, if they do take part, they
will often not answer truthfully, especially when they have committed
fraud.

The problem of obtaining valid and reliable information is not
unique to fraud. Posing a direct question in an interview tends to give
poor results (Sudman and Bradburn 1979, 1982; Lee 1993). A few
examples from the Netherlands illustrate the point. Junger (1989,
1990) compared police records with the answers to a direct question in
a face-to-face interview. She showed that Dutch adolescents report
only 60 percent to 70 percent of all offenses for which they have ever
been caught by the police. When attention was restricted to the most
recent year, only 23 percent of all adolescents in her research admitted
their offenses, with important differences according to ethnic back-
ground. For instance, respondents with a Turkish background
reported only 9 percent of their offenses. In an investigation of unem-
ployment benefit fraud using face-to-face direct questioning, Elffers,
Robben, and Verlind (1989) found that 43 percent of those respon-
dents who had been caught for fraud did not admit this. In telephone
interviews with people already caught for vehicle tax fraud, Berghuis
and Kommer (1982) found that only approximately 10 percent admit-
ted evading this tax. Hessing, Elffers, and Wiegel (1988; see also Elf-
fers, Robben, and Hessing 1992), using face-to-face direct question-
ing, report that 70 percent of their respondents denied ever having
evaded income tax, while in fact all their respondents had been found
guilty of this offense.

Survey methodologists have generally hypothesized that a major
source of error in reports of sensitive behavior is deliberate misreport-
ing (Jobe et al. 1997), and validity studies have indicated a pattern of
underreporting for socially disapproved items (for a concise summary,
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see Droitcour et al. 1991). Likewise, Dutch surveys on moonlighting
are plagued by false answers. Moonlighters receiving unemployment
benefit may be less inclined to cooperate with survey research on
moonlighting than those who have a job, since the former group is
more at risk. Apart from juridical punishment, moonlighters also risk
losing part of their income (Van Eck and Kazimier 1990; see also
Koopmans 1988). It is clear that posing a direct question about welfare
and unemployment benefit fraud in an interview is of limited value.

To combat respondents’ underreporting of socially disapproved
behavior, survey methodologists have developed a number of differ-
ent measurement procedures designed to ensure the confidentiality of
the answers and reduce potential respondents’ concerns on self-
presentation. When surveying sensitive topics, researchers often used
self-administered questionnaires, either in the form of a postal survey
or as a questionnaire handed out by the interviewer. Compared with
face-to-face interviews, self-administered questionnaires evoke a
greater sense of privacy and lead to greater self-disclosure (Sudman
and Bradburn 1979; Tourangeau and Smith 1996). Survey research
has shown that compared with interviews, self-administered question-
naires produce more valid reports of sensitive behavior and fewer
socially desirable answers in general (e.g., Aquilino 1994; Hochstim
1967; Siemiatycki 1979; Turner, Lessler, and Devore 1992; for a
meta-analysis, see De Leeuw 1992).

However, self-administered questionnaires have a serious draw-
back: Only relatively simple questionnaires can be used (Dillman
1978). Computer-assisted self-interviewing (CASI) overcomes this
problem and makes it possible to use very complex questionnaires
without the aid of an interviewer.

In CAS], the interview program takes over the questionnaire logic
and question flow. Respondents simply read each question from the
screen and type in an answer, so they are no longer burdened with
complex routing instructions. An interviewer may bring the computer
to the respondent’s home, or the respondent may be invited to a data
collection site equipped with computers. Generally, an interviewer or
fieldworker is present to assist at the start, but the respondents operate
the computer on their own, which gives them the privacy of a self-
administered questionnaire (De Leeuw, Hox, and Snijkers 1995;
Nicholls, Baker, and Martin 1997).
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The visible presence of a computer in CASI may have a special
effect on the respondent’s sense of privacy. De Leeuw et al. (1995) dis-
tinguish two different potential effects of the presence of a computer
in the interviewing situation. The first effect is a feeling of less privacy.
If one is totally unfamiliar with computers, there could be a Big
Brother effect, leading to more refusals and socially desirable answers
to sensitive questions. When researchers first began to use computer-
assisted interviewing, there was considerable apprehension about this
possible effect. Using a computer could also lead to the expectancy of
more privacy by the respondents, since responses are typed directly
into the computer and cannot be read by anyone who happens to find
the questionnaire. In the Western world, where computers are wide-
spread and familiar, this reaction is more likely than the Big Brother
reaction, although much depends on the setting and the specific inter-
view situation.

In general, empirical research indicates that using a computer
appears to enhance the feeling of privacy. Once an answer is given, it
disappears from the screen, whereas an answer written down remains
on the paper for everyone to see. Beckenbach (1995) showed in an
experimental field study that respondents evaluated sensitive ques-
tions as somewhat less threatening when CASI was used compared
with traditional paper-and-pencil methods. Respondents were also
more positive about data privacy and found that answering sensitive
questions was less unpleasant when computer-assisted methods were
used. Beckenbach (1992) also cites two well-controlled laboratory
experiments that compare paper-and-pencil self-administered ques-
tionnaires with CASI. In the first, Martin and Nagao (1989) compared
CASI with face-to-face interviewing and with a paper-and-pencil
self-administered questionnaire. Using the Crowne-Marlowe social
desirability scale, they found less social desirability bias in the paper-
and-pencil self-administered questionnaire (and even less in CASI)
than in the interview. In the second experiment, Evan and Miller
(1969) compared CASI with a paper-and-pencil self-administered
questionnaire. They found that CASI leads to more openness with
questions that are perceived as threatening, whereas no differences
were found for nonthreatening questions. In a comparison of a postal
(paper) questionnaire and an e-mail health questionnaire, Kiessler and
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Sproull (1986) found fewer socially desirable answers in the elec-
tronic version; similar results were found by Johnston and Walton
(1995). Finally, an extensive meta-analysis of 39 studies by Weisband
and Kiessler (1996) reports that in general, computer administration
increases self-disclosure when compared with paper-and-pencil (self-
administered) forms.

Researchers have recently started to use interview programs that
ask the questions through a headphone set. This provides greater pri-
vacy protection and makes it possible to use CASI for samples in
which illiteracy may be a problem (Tourangeau and Smith 1998;
Turner et al. 1998).

The randomized response (RR) technique is an entirely different
approach to obtaining valid answers to sensitive questions. In RR, a
randomizing technique is used to hide the answer given by the respon-
dent from the interviewer and the researcher. RR was first proposed by
Warner (1965), and different versions have been developed. We will
describe RR techniques in more detail in the next section. Compara-
tive research shows that RR techniques generally lead to more valid
answers (Umesh and Peterson 1991; Hosseini and Armacost 1993;
Scheers 1992). Locander, Sudman, and Bradburn (1976) compared
face-to-face interviews, telephone interviews, and mail surveys with
RR for a variety of sensitive questions. These authors conclude that
RR is a promising technique, but none of the methods they studied was
clearly superior to the others for all sensitive questions used.

We compare two different varieties of RR, CASI, and face-to-face
direct questioning in an experimental setting. A review of such
research is given by Umesh and Peterson (1991), who remark that
most often RR reveals a higher proportion of respondents who report
the sensitive characteristic under study. However, Umesh and Peterson
correctly argue that finding a higher proportion is insufficient proof of
the validity of the RR technique. It is possible that although there is a
higher proportion, there still are many false negatives, that is, people
who do not admit the sensitive characteristic. Umesh and Peterson
therefore propose individual validation studies to investigate the
validity of the RR technique. In an individual validation study, respon-
dents are interviewed about a sensitive characteristic for which their
status is known to the researcher to check whether those respondents
answer truthfully.
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All respondents used in our study had in fact been caught for wel-
fare or unemployment benefit fraud. The experiment was set up in
such a way that the interviewers did not know that respondents had
been caught for fraud, and respondents did not know that the research-
ers had this information. Because the status of the respondents is
known, it is possible to compare the results of the four experimental
conditions by comparing the percentage of false negatives.

Based on the comparative studies cited in the introduction, we
decided to compare two different RR procedures: a self-administered
question method employing CASI and a simple direct question using
face-to-face interviewing. We hypothesized that the RR versions
would register a higher proportion of respondents admitting fraud
than CASI and that CASI would outperform face-to-face direct
questioning.

Many earlier studies on RR made use of students or relatlvely
highly educated respondents. To show how RR behaves in a more real-
istic setting, we selected respondents whose level of education was
below average. Our sample also contained relatively many people
who were not born in the Netherlands and did not possess native mas-
tery of the Dutch language.

Two additional questions are as follows: (1) Are there explanatory
variables that explain why some respondents admit fraud and others
do not? and (2) Are the effects of these variables the same over all
experimental conditions? To examine these questions, we must relate
the available explanatory variables to the response to the sensitive
question about fraud. For face-to-face direct questioning and CASI,
this can be done by straightforward logistic regression. For the RR
conditions, we used adjusted logistic regression techniques that take
into account that in RR, the dependent variable is measured with a
known form of error (see Maddala 1983; Scheers and Dayton 1988;
van der Heijden and van Gils 1996). Answers to questions (1) and (2)
will help us understand the process of answering honestly in surveys.
Once a good understanding of this process exists, we can tailor the
interviews for specific types of respondents using specific types of
interview methods.

We distinguish three groups of explanatory variables. First, from
earlier research on sensitive questions, it is known that opinions about
sensitivity of questions differ for different (cultural) groups (Dohren-
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wend 1966; Johnson et al. 1997; Junger 1989; Lyberg and Dean 1992).
In addition, it is useful to include other general variables (i.e., not spe-
cific to the topic of welfare and unemployment benefit fraud) that are
easy to determine (e.g., based on sampling frame). This leads to the
first group of explanatory variables: individual attributes that are eas-
ily determined, such as gender, age, education, and being born in the
Netherlands. The second group consists of general psychological
variables that cannot be determined without the collaboration of
respondents, such as control of the Dutch language and whether
respondents found the sensitive questions annoying. The third group
consists of variables that are specific to the topic of this study and
would be different in research on other sensitive topics, such as per-
ception of fraud, amount of fraud, and whether respondents still
receive welfare or unemployment benefit.

In section 2, we give more technical details about the respondents,
the four experimental conditions used, the operationalization of the
questions, and the method of analysis. The results are described in sec-
tion 3. The discussion is in section 4.

2. METHOD

2.1. RESPONDENTS

This experiment was part of a larger interview that investigated how
clients of local welfare departments make ends meet and how they
evaluate their local welfare department. We made use of databases in
three Dutch cities with addresses of people who had been found guilty
of welfare and unemployment benefit fraud between 1991 and 1994.
We concentrate on fraud due to the nonreporting of additional income,
since for other types of fraud the number of respondents was too small.

A few remarks are in order to describe the Dutch welfare system,
which is rather different from the welfare systems in the United States,
Australia, and Canada (for an elaborate comparison of European and
non-European welfare systems, see Engbersen et al. 1993). The Nether-
lands has a complicated welfare system consisting of compulsory
insurance and voluntary insurance, welfare, and pension. To understand

Downloaded from http://smr.sagepub.com at Bibliotheek Centrum Uithof on February 1, 2010


http://smr.sagepub.com

512 SOCIOLOGICAL METHODS & RESEARCH

some of the details of this study, it is important to know that there is an
institution called the local welfare department that is responsible for
the distribution and control of welfare and unemployment benefit in
the Netherlands. Unemployment benefit are based on the so-called
Unemployment Insurance Act and equal 70 percent of the last earned
wage for a period of several months up to several years, depending on
the work career of the beneficiary. Welfare is based on the National
Assistance Act and provides an income for those who are no longer
entitled to any other unemployment benefit. This so-called social
minimum is a percentage of the legal minimum wage and amounts to a
maximum of 70 percent for singles, 90 percent for single parents, and
100 percent for couples. Thus, the local welfare department is respon-
sible for only part of the welfare system. It is not responsible for other
welfare acts (e.g., Sickness Benefits Act, Disability Insurance Act,
General Widows and Orphans Act).

The respondents were approached in the second half of 1995. All
had been found guilty of welfare fraud and received either an adminis-
trative sanction or a cut in their welfare or benefit. This makes it highly
unlikely that the detection had passed unnoticed by a respondent. It is
therefore assumed that respondents still remember this administrative
sanction or income cut. However, cases of fraud are not always clear
cut. For example, local welfare workers consider getting a job and not
reporting it on time as fraud, although respondents who had done this
may not necessarily intend to commit fraud, and might therefore con-
sider themselves as “clean” cases. Another problem is cases in which
more than one type of fraud has been assessed. The local welfare
department usually registers the most important type, but the type it
considers the most important is not necessarily the type considered
most important by the respondent. We assume that the number of
cases for whom this holds is small.

The local welfare department combined respondents identified as
having committed fraud with respondents not so identified (it is
assumed that it is likely that the latter respondents did not commit
fraud). This sample then received a letter from the local welfare
department stating that they might be approached by the independent
commercial interview bureau Nederlands Instituut voor de Publieke
Opinie en het Marktonderzoek (NIPO) (which is well known in the
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Netherlands for its election polls and public opinion research) with the
request to participate in a study about making ends meet while receiv-
ing welfare or unemployment benefit. The respondents were given the
possibility of returning a postcard indicating that they did not want to
participate (the so-called passive consent procedure). The respon-
dents were informed that the information they provided in the inter-
views would not be reported to the local welfare department.

To guarantee the privacy of the respondents, those who did not
refuse to participate were allocated numbers. Numbered names and
addresses were provided to NIPO, but NIPO did not know which num-
bers referred to respondents caught for fraud. The interviewers were
not aware that fraud was an issue in the study. Once the interviews had
been carried out by NIPO, the researchers received the data files with-
out the names and addresses; only the local welfare department knew
which respondent numbers were related to being caught for fraud.
Thus, none of the three parties involved had access to all three sources
of information: addresses, answers, and respondents caught for fraud.
The analyses reported in section 3 were performed on the sample of
those respondents who have actually committed fraud.

A description of the response can be found in Table 1. The total
sample approached by the local welfare departments announcing the
interview was 1,774. Twenty percent of those refused to participate by
sending in the reply card (passive consent). Thus, the interview bureau
was provided with 1,418 addresses (c) by the local welfare depart-
ment. For various reasons, including incorrect addresses, a lack of
known telephone numbers, and a hot summer that led to many respon-
dents’ being away from home, the fieldwork took much longer than
planned. To reduce costs, the fieldwork was terminated after five
months, at which time 221 addresses (d) either were not used or had
not yet been approached five times. Therefore, it is impossible to
determine a clear response rate in terms of the sample approached
(phase [a]). The remaining 1,197 addresses were approached up to
five times until contact was made. For 406 addresses, we were unable
to contact the respondent; in 35 percent of these 406 cases, this was
due to incorrect addresses. For 196 addresses, contact was made but
the respondent declined to participate (g). The most important reasons
given were lack of interest (41 percent) and refusal after an appoint-
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ment had been made (13 percent). Furthermore, 35 interviews were
only partially successful and 26 interviews had incoherent answers or
behavior and needed to be “cleaned.” This left 534 interviews. In
terms of the total sample approached initially by letter, the response
rate was 30 percent; in terms of the number of individuals who did not
use the reply card for refusal, the response rate was 38 percent; and in
terms of the number of individual addresses actually approached, the
response was 45 percent. Given the number of addresses not fully pur-
sued in phase (d) because of time constraints, and the incorrect
addresses in phase (f), these response rates are reasonable for Dutch
standards (de Heer 1996). In total, 426 of the 534 interviews were real-
ized for respondents identified as having committed fraud. A com-
parison of respondents and nonrespondents on background variables
that were known for both groups revealed that the nonresponse was
not significantly related to known background variables such as hav-
ing been found guilty of fraud and level of education (van Gils, van der
Heijden, and Landsheer 1996).

The educational level of the 534 respondents is low for Dutch stan-
dards. Thirty-five percent reported having only primary education, 34
percent only lower vocational training, 16 percent middle vocational
training, 4 percent higher general education or secondary education
preliminary to attending a university, and 5 percent college or univer-
sity education.

2.2. THE FOUR EXPERIMENTAL CONDITIONS

At the start of the interview, the respondents were randomly distrib-
uted over the four experimental conditions, which we will discuss
below in some detail.

2.2.1. Face-to-Face Direct Questioning

The questionnaire began with questions about country of birth,
length of stay in the Netherlands, knowledge of the Dutch language,
and educational level attained; job history and orientation; income and
whether the respondent was able to make ends meet; and respondent’s
relation with the local welfare department and attitude toward the
Dutch system of welfare. We started the interview with these

Downloaded from http://smr.sagepub.com at Bibliotheek Centrum Uithof on February 1, 2010


http://smr.sagepub.com

van der Heijden et al. / WELFARE AND UNEMPLOYMENT BENEFIT FRAUD 515

TABLE 1: Description of Response

n %Total® % Willing® % Participated®

a. Sample approached 1,774 100

b. Refusal by reply card 356 20

c. No refusal 1,418 80 100

d. Not used, or in process when stopped 221 12 16

e. Approached (five times maximum) 1,197 67 84 100
f. Approached, no contact after five times 406 23 29 34
g. Approached, contact but no interview 196 11 14 16
h. Response resulting in interview 595 34 42 50
i. Interview only partially successful 35 2 2 3
k. Removed in data cleaning 26 1 2 2
1. Used for analyses 534 30 38 45

a. Percentage of respondents with respect to the total sample approached.
b. Percentage of respondents with respect to the individuals willing to participate.
c. Percentage of respondents with respect to the individuals who actually participated.

questions to foster an atmosphere that would encourage respondents
to answer the sensitive questions honestly and to justify any possible
fraud if necessary. See Appendix B1 for the face-to-face direct ques-
tioning introduction.

The sensitive question was phrased as follows: “Have you ever
failed to declare part of your income to the local welfare department as
you are required to do by law?” Income included job income, earnings
on the side, gifts, maintenance, and so on. Possible answers were
“yes” and “no.”

2.2.2. CASI

In CAS]I, the respondents were offered all questions by computer
and asked to type in their answers. After the introduction (see Appen-
dix B2), the interviewer was seated in a location where he or she could
not see the computer screen. In the CASI condition, the sensitive ques-
tion was the same as in the face-to-face condition.

2.2.3. Forced-Response Procedure

RR was originally proposed by Warner (1965) as a method to
obtain more valid answers to sensitive questions. Since then, many
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new RR procedures have been worked out that are statistically more
efficient than Warner’s proposal and less threatening to respondents
(see Fox and Tracy 1986; Chaudhuri and Mukerjee 1988). Warner’s
procedure is threatening in that it uses two statements, and both state-
ments deal with the sensitive topic, so that respondents may think
there is a mathematical trick to sort out their real status. We use two of
the improved procedures as experimental RR conditions in this study
(see Appendix B3).

The first procedure is the so-called forced-response procedure (see
Fox and Tracy 1986:24; Chaudhuri and Mukerjee 1988:16-17). We
asked respondents to roll two dice and add the results. They were
instructed to answer “yes” to the sensitive question if the outcome of
the sum was 2, 3, or 4; “no” if the outcome was 11 or 12; and “yes” or
“no” if the sum was between S and 10.

In the forced-response condition, the interviewer put the dice on the
table at the start of the interview. In addition to explaining the topic of
the interview, the interviewer stated: “We are also going to make use
of a way of questioning that has not been used before in the Nether-
lands. But we will see this later in the interview.”

The probability of having to answer the sensitive question was
determined by following Soeken and Macready (1982), whose experi-
ments show that the probability of answering the sensitive question
should be between .7 and .85 (here, it is .75). The proportion of
respondents answering “yes” to the sensitive question can be esti-
mated as follows. Let P, be the probability of forced “yes,” P, be the
probability of forced “no,” P, be the probability of answering the
sensitive question, and 7 be the probability of admitting fraud on the
sensitive question. So P, =1/6, P,=1/12, and P, = 3/4. Then, P(yes) =
P, + P;r, so that © = { P(yes) — P,}/P,. The sampling variance of T is
Var{n} = P(yes)(1 — P(yes))/nP;.

Fox and Tracy (1986:38) point out the following advantages of the
forced-response procedure over other RR procedures. First, it is effi-
cient. Second, it is comparatively easy for respondents to compre-
hend. Third, use can be made of the observation of Moriarty and Wise-
man (1976) that respondents tend to overestimate P, and P,. This
means that for the example above in which P, = 1/6 and P, = 1/12,
respondents perceive this probability to be larger than 1/4, and
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therefore think that they are “safer” than they actually are. However,
Fox and Tracy (1986:39) also mention the problem that sometimes
respondents refuse to say “yes” when the randomizing device directs
them to do so (Edgell, Himmelfarb, and Duchan 1982). For this rea-
son, we also employ an RR procedure proposed by Kuk (1990) in
which respondents only have to answer the color of a card.

2.2.4. Kuk’s Procedure

In Kuk’s procedure, there are two stacks of cards. In the left stack,
the proportion of red cards is set by us at P, = .8; in the right stack, the
proportion is set at P, = .2. The respondent is asked to draw one card
from each stack. Then the sensitive question is asked. When the
answer is “‘yes,” the respondent should name the color of the left stack;
when it is “no,” the respondent should name the color of the right
stack. Kuk’s procedure was announced at the start of the interview in a
similar way as in the forced-response procedure. For the introduction
of Kuk’s procedure to the respondents, see Appendix B4.

In Kuk’s procedure, the proportion of respondents saying “yes” to
the sensitive question can be estimated as follows. Let 7 be the
probability of choosing the left stack. It follows that P(red) = P,m + P,
[1—-m]. Thus, ®= {P(red) - P,}/{ P, - P,}. The sampling variance of
is Var{nt} = P(red)(1 — P(red))/n(P, —P2)2 (for details, see Kuk 1990).

2.2.5. Referrals

For cases in which a respondent had extreme difficulty in using
CASI or the RR procedures, he or she was referred to the face-to-face
direct questioning.

For RR, the referral procedure is described in phases B3.3 and B3.4
(see Appendixes B3 and B4). The interviewer was instructed to check
whether the respondent understood the RR procedure. In a pilot study,
this worked out well. (In the pilot, it turned out that doubts and misun-
derstanding of respondents always were related to the points men-
tioned in B3.4.) Note that a respondent is not asked to work with the
RR procedure. The interviewers were instructed that if a respondent
was doubtful or had objections, one attempt had to be made to identify
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the doubts or objections and to remove them. If this attempt was not
successful, the respondent was referred to the face-to-face interview.
The effect of these referrals on our results is discussed in section 3.

2.3. ANALYSIS

We restricted the analyses to those respondents known to have com-
mitted fraud, since we could verify the answers of those respondents.
For respondents not known to have committed fraud, verification is
more ambiguous, since not having been caught does not necessarily
mean that respondents have never practiced fraud. Thus, the interpre-
tation of the dependent variable on income fraud has a clear interpreta-
tion as “admitting fraud” with answer yes/no. For the RR procedures,
the way to estimate the proportion of respondents admitting fraud was
described in sections 2.2.3 and 2.2.4.

The logistic regression model is a natural candidate to relate the
responses on the dichotomous dependent variable on income fraud to
explanatory variables. Let x, be a vector of explanatory variables of
respondent i and let x,, be the kth element of this vector. Let t(x,) be the
probability of answering positively to the sensitive question, given Xx,.
Then, the log odds of answering positively are predicted by a regres-
sion model:

_nx)
Blmntny TR ®

where b, is a constant and b, is the unstandardized regression coeffi-
cient for explanatory variable k. These parameters are asymptotically
distributed as normal variates, and z values are obtained by dividing by
the standard error; for o = .05, a one-sided test is significant when the
value obtained is larger than 1.65 or smaller than —1.65. The log odds
are most easily interpreted by taking the exponential transformation,
since exp(b,) is the ratio of the odds of admitting fraud comparing
respondents having one unit difference on x;, conditional on the val-
ues of the other variables.

Another way to interpret logistic regression results is to use the
parameter estimates for b, and b, to derives estimates of 7(x,). This can
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be done using another (equivalent) way to denote the logistic regres-
sion model:

exp(b0+2x,.,,b,,)

k

1+exp[bo+2x,.,,b,,)
k

n(x,)=

€]

If x; consists of categorical variables only, then 7(x;) can be derived for
each combination of the categories. If x; also contains quantitative
variables, meaningful values of these variables should be chosen, for
example, the mean and plus and minus one standard deviation from
the mean.

For the RR approaches, we have adjusted the logistic regression
model to incorporate the fact that the responses on the dependent vari-
able are related in a known way to the sensitive question. This is
worked out in Appendix A (Maddala 1983; Scheers and Dayton 1988;
van der Heijden and van Gils 1996). Estimates for the regression coef-
ficients from this adapted logistic regression can be interpreted as
above. It should be remembered that for the RR approaches, the stan-
dard errors of the regression coefficients are relatively large, since RR
generates considerable error in the dependent variable.

We also report combined b, estimates plus standard error for the
effect of the explanatory variables in all four experimental conditions,
and a chi-square test for the significance of the systematic variation of
the regression coefficients across the four experimental conditions.
Regression coefficients were combined and their variance tested using
standard random coefficient meta-analytic techniques (Raudenbush
1994).

3. RESULTS

3.1. PROCESS

In general, the interviewers felt the interviews went smoothly. In 80
percent of the interviews, language problems played no role, but 5
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percent of the respondents did have serious problems with the Dutch
language. In 90 percent of the cases, cooperation in the interviews was
evaluated by the interviewers as good or very good, with no significant
differences between the four experimental conditions. The attitude of
more than 75 percent of the respondents was evaluated as unsuspi-
cious, with an overrepresentation of suspicion for the forced-response
procedure.

The interviewers indicated that 17 percent of the respondents found
it difficult to understand the forced-response procedure; for Kuk’s
procedure, this figure was 21 percent. After the introduction and the
first explanation of the RR procedures, 70 percent of the respondents
were willing to cooperate. The other respondents made critical
remarks, but after a second explanation they could be persuaded to
cooperate. Eighteen percent of all respondents wanted to answer the
sensitive questions straight away, and 9 percent declared they found
the RR procedure nonsensical. In the RR procedures, 72 percent of the
respondents were rated by the interviewers as not distrustful, 22 per-
cent as a little distrustful, and 4 percent as distrustful of the procedure.
In face-to-face direct questioning, these percentages were 77, 17, and
4, respectively (the difference between RR and face-to-face direct
questioning was not significant). For CASI, cooperation and trustful-
ness could not be rated because the entire interview was filled in on the
computer. However, 30 percent of the respondents required help or
interviewer assistance while answering the questionnaire.

In comparing respondents known to have committed fraud with
those not caught for fraud, there were almost no significant differ-
ences except that the cooperation of the former group was less
forthcoming.

If respondents had extreme difficulty in mastering the RR proce-
dure or CASI, interviewers were in principle allowed to switch
respondents to the face-to-face interview. In CASI, the number of
changes was largest (24 of 103 switched to face-to-face), whereas in
the forced-response procedure and Kuk’s procedure, it was much
smaller (in CASI, 18 of 163 switched to face-to-face; in Kuk’s proce-
dure, 2 of 103 switched to CASI and 7 switched to face-to-face). In
addition, 7 of 125 respondents switched from face-to-face direct ques-
tioning to CASI. There is a small overrepresentation of lower educa-
tional levels among the switchers.
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It is clear that the switching in principle undermined the randomi-
zation, but that did not influence the marginal estimates of fraud. We
also analyzed the data after removing the respondents who switched
and obtained essentially the same results. Because the logistic analy-
ses of the RR data require large samples, we present the results includ-
ing respondents who switched.

3.2. PROPORTIONS OF RESPONDENTS ADMITTING FRAUD

The proportions of respondents admitting fraud are relatively low,
ranging between 19 percent and 49 percent (see Table 2). The RR pro-
cedures performed significantly better than face-to-face direct
questioning and CASI. Kuk’s procedure performed the best, with
49 percent of the respondents admitting fraud, followed by the
forced-response procedure with 43 percent. The difference between
the two RR procedures was not significant. Contrary to our expecta-
tions, CASI (19 percent) produced even lower figures than face-to-
face direct questioning (25 percent), although the difference was not
significant.

People who switched from one condition to another were slightly
less educated than people who did not. To check whether the switch-
ing between methods led to the lower estimates in face-to-face direct
questioning, we checked the estimates of fraud for the face-to-face
interview when the switchers are excluded. The figure decreases only
marginally (23 percent). We conclude that face-to-face direct ques-
tioning is producing a higher figure than RR because “bad” respon-
dents are switching from RR and CASI to face-to-face direct question-
ing. We proceed in the next sections with analyses of all respondents.

3.3. RELATIONSHIPS WiT 'H EXPLANATORY VARIABLES

In this section, we report on the relationships between explanatory
variables and admitting fraud. The results of logistic regression analy-
ses are presented in Table 3, and estimates of admitting fraud for spe-
cific levels of the explanatory variables are given in Table 4. In Tables 3
and 4, three blocks of variables are distinguished. In block 1, we find
individual attributes that are easily determined; in block 2, general
psychological variables that cannot be determined without the
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TABLE 2: Proportion of Respondents Admitting Income Fraud

Method n P (fraud) SE z
Forced response 96 43 .068 222
Kuk 105 49 082 2.59
CASI 47 .19 .058 —-0.83
Face-to-face 99 25 044

NOTE: One-sided z tests were carried out against face-to-face direct questioning (o= .05 corre-
sponds to z = 1.65). CASI = computer-assisted self-interview. P = probability.

collaboration of respondents; and in block 3, variables that are specific
to the topic of this study. All variables in a block are entered simultane-
ously in the logistic regression. A model entering all variables simul-
taneously results in estimation problems (the Hessian matrix that is
part of maximum likelihood estimation cannot be inverted in this
case). Significance of relations for a specific experimental condition
can be assessed by the Wald test, which is a z test that divides the esti-
mate for b, by its asymptotic standard error (a value larger than 1.65 or
smaller than —1.65 implies significance at p = .05 for a one-sided test).
Table 3 also gives a precision-weighted estimate of b, (column 13) that
shows the overall effect of an explanatory variable across all four
experimental methods. Column 15 gives the systematic variance over
the four experimental conditions. When the systematic variance is
low, which is usually the case, the four b, estimates of the distinct con-
ditions are not very different. This can be tested with a Pearson chi-
square test with three degrees of freedom (the test value is given in col-
umn 16). Two final remarks must be made. First, because the number
of tests that can be performed is large and not based on clearly prede-
fined theoretical ideas, such tests have to be interpreted with care. Sec-
ond, the sample sizes were determined to have enough power to per-
form the tests reported in Table 2, but here they often had a lower
power. For this reason, we performed univariate logistic regression
analyses, using one explanatory variable at a time.

The mean b, and corresponding standard errors in columns 13 and
14 in Table 3 show that there are significant effects for gender, age,
still receiving benefit, and duration and perception of fraud. Column
16 (chi-square with df = 3) shows that the results seem to be mostly
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homogeneous over the experimental conditions, except for differen-
tial effects of being born in the Netherlands and the opinion about the
local welfare department.

For explanatory variables in block 1 (individual attributes that are
easily determined), Tables 3 and 4 show that in all experimental condi-
tions, males and younger respondents admit more fraud, whereas
females and older respondents more often give the socially desirable
answer of no admission. Interestingly, education does not seem to play
arole in admitting fraud. Also, being born in the Netherlands leads to
more admission of fraud in face-to-face direct questioning but not in
the other experimental conditions (RR and CASI) that protect privacy.
This was tested in a post hoc analysis by adding a dummy predictor to
the regression equation with a value of 1 for the face-to-face condition
and O otherwise. The regression coefficient for this dummy is 1.78 (SE =
0.70), and the residual between-techniques variance vanishes com-
pletely (residual systematic variance is 0.2 percent).

For explanatory variables in block 2 (general psychological vari-
ables that cannot be determined without the collaboration of respon-
dents), Table 3 shows no effect. In addition, for the randomized
response procedures, understanding the procedure led to a higher
admission of fraud (for more details, see Landsheer, van der Heijden,
and van Gils 1999).

For block 3 (variables that are specific to the sensitive topic in this
study), the first variable is “still receiving welfare or benefit.”” Some
time had passed since the respondents had been found guilty of com-
mitting fraud, and a reasonable number of them no longer received
benefit or welfare. We find that respondents still receiving are more
reluctant to admit fraud, especially in the RR conditions. This sug-
gests that two processes play a role in admitting fraud: fear that local
welfare workers will learn of their answers and/or socially desirable
behavior toward the interviewer. Respondents who received benefit or
welfare for a shorter period of time before they were caught for fraud
were more willing to admit fraud. Generally, respondents who state
that fraud happens (rather) often are also more willing to admit their
own fraud. Interestingly, in the RR conditions, the perceived fairness
of procedures of the local welfare department leads to a slightly higher
admission of fraud, whereas in CASI and face-to-face direct question-
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TABLE 4: Probability of Admitting Fraud Given Explanatory Variables

Forced Response Kuk CASI Face-to-Face

Block 1
Gender
Male (1) .52 .56 .29 32
Female (2) .33 .37 .09 17
Age
30 .51 .53 .24 28
50 .28 44 .08 21
Education
Primary school (2) 47 51 21 25
Lower general education (4) 41 49 .19 26
Born in the Netherlands
Yes (1) 42 .51 .19 .38
No (2) A5 A7 20 .09
Block 2
Dutch speaking (1-5)
Rather bad (2) 43 .29 25 .19
Almost good (4) 44 .55 .18 27
Questions annoying (1-3)
Very (1) .82 42 .04 75
Not (3) 37 .50 .20 23
Block 3
Still receiving benefit
No benefit (0) .63 .69 20 27
Still receiving (1) 36 .39 .19 24
Duration
1 year 57 .70 28 27
10 years 31 12 15 24
Opinion of welfare department (1-5)
Rather unfair (2) .30 48 41 .61
Rather fair (4) 67 .52 .06 .03
Perception of fraud (1-5)
Happens rather often (2) 49 52 21 .26
Does not happen often (4) 22 32 .14 22

NOTE: Univariate logistic regression estimates derived from the values of & in Table 3. The val-
ues of the categories are given after the category labels. CASI = computer-assisted . self-
interview.

ing, it leads to a much lower admission of fraud. This was tested by
including a dummy predictor with a value of 1 for the two RR tech-
niques and O for face-to-face direct questioning and CASI. The regres-
sion coefficient for this dummy is 2.26 (SE = 0.80), and the residual
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between-techniques variance vanishes completely (0.3 percent sys-
tematic variance).

4. DISCUSSION

We compared four different data collection methods for sensitive
questions: face-to-face direct questioning, CASI, and two versions of
RR. Because we had validating information available, we were able to
check the answers with regard to false negatives.

The results are not comforting. Although the RR procedures per-
formed much better than the more traditional procedures, they still
result in serious underreporting. For the forced-response procedure,
43 percent of respondents admitted fraud; for Kuk’s procedure, 49
percent; for face-to-face direct questioning, 25 percent; and for CASI,
19 percent. Because all respondents are known to have committed
fraud, all these figures, of course, should have been 100 percent. Why
are the proportions of respondents admitting fraud so low? Why do
respondents not answer truthfully? From a legal point of view, their
cases are already closed, and admitting fraud would not lead to any
repercussions. One possibility is that some of those respondents not
admitting fraud believe that what they did does not actually constitute
fraud. Some reasons for this were given in section 3. A comparison of
respondents who still receive benefit or welfare with respondents who
do not suggests that the RR techniques succeed largely in removing
bias from social desirability effects but are less successful in removing
bias due to fear of repercussions.

Overall, the two RR techniques performed much better than either
CASI or face-to-face direct questioning. In fact, CASI performs very
poorly. This is surprising given the generally positive results for CASI
such as reported in the meta-analysis by Weisbrand and Kiessler
(1996). Our different result may be due to questioning a difficult group
of respondents. As mentioned previously, the respondents in this
study had received unemployment benefit or welfare, had been found
guilty of fraud, and had a much lower educational level than that of the
general population. Most studies synthesized by Weisbrand and
Kiessler investigated either the general population or a “well-
behaved” special population such as students. It is suggestive that in
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our population, 23 percent of the persons placed in the CASI condition
had to be moved to face-to-face direct questioning due to computer-
related problems or illiteracy. In contrast, in the two RR conditions,
only 5 percent to 9 percent of the respondents had to be moved. We
suggest that standard CASI for eliciting sensitive information works
well only with populations that are at least moderately familiar with
computers. When special populations are investigated, special CASI
adaptations to the needs of that population should be made (De Leeuw
et al. 1997). One possible adaptation is to use audio CASI (Touran-
geau and Smith 1998; Turner et al. 1998). It should also be noted that
the meta-analysis by Weisbrand and Kiessler finds differences
between studies, which indicates that moderator variables may influ-
ence the effectiveness of CASI interviewing.

If we compare the two RR techniques, Kuk’s procedure seems to
perform slightly better than the forced-response procedure. Kuk’s
procedure results in slightly more positive responses (49 percent vs.
43 percent). Most of the other comparisons between the forced-
response procedure and Kuk’s procedure show no significant differ-
ences, but in all cases the direction of the difference favors Kuk’s pro-
cedure. Finally, slightly more respondents were able to work with
Kuk’s procedure (95 percent vs. 91 percent), and respondents felt less
suspicious of Kuk’s procedure.

There are a number of background variables that predict admitting
fraud. The respondent most likely to admit fraud is a relatively young
male who has received welfare or benefit only briefly and is no longer
dependent upon it, and who perceives fraud as frequently occurring.
Two background variables differ in their relationship with admitting
fraud: being born in the Netherlands and perceiving the welfare
department as very fair. Persons born in the Netherlands are more
likely to admit fraud in response to a direct question. Perception of the
welfare department as fair predicts more fraud admission in the RR
procedures and less fraud admission in CASI and face-to-face direct
questioning. The direction of the difference suggests that both RR
techniques are perceived as different from CASI and direct question-
ing. Given the poor performance of CASI in our experiment, we
believe that despite the use of CASI for the sensitive question, our
respondents are still intimidated by the presence of an interviewer.
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The more elaborate RR procedures are more successful in counteract-
ing respondents’ suspicion.

This study has a number of strong points. First, it provides a realis-
tic field test of methods for eliciting sensitive information. The popu-
lation studied is poorly educated and considered difficult to interview.
We have shown that randomized response procedures can be used
with this group. Second, because we know who had committed fraud,
we could check respondents’ answers for false negatives and use this
information to evaluate the data collection procedures.

A weak point of the study is the level of unit nonresponse. Com-
pared with other countries, the nonresponse in the Netherlands is
rather high. For instance, in the year we collected our data (1995), the
total nonresponse on the Dutch Labor Force Survey was 40 percent
(de Heer 1996). Nevertheless, even for Dutch standards, our nonre-
sponse is above average. However, because we know a number of
background variables for both respondents and nonrespondents (see
section 2.1), we were able to check our sample for selective nonre-
sponse on some important variables. No statistically significant rela-
tions of nonresponse with education and with having committed fraud
were found, the latter being the key variable in this validation study.

Furthermore, the precise formulation of our key question could be
improved. We asked respondents whether they had ever failed to
declare part of their income (see section 2.2.1 for precise formula-
tion). We did not ask the respondents whether they were ever charged
or perhaps convicted of not having declared income to the local wel-
fare department. Because a record of conviction was available as vali-
dating information, the second formulation would have followed the
validation standard much closer. It would also have made it possible to
check for false positives. In interviews about sensitive topics, underre-
porting of socially disapproved items is feared most (Aquilino 1994;
Jobe et al. 1997; Locander et al. 1976), but the opposite danger of
overreporting or boasting is also possible. As stated, asking whether
respondents were ever convicted makes it possible to check for false
positives among those who were not convicted and for underreporters
among those who were convicted. The original question about com-
mitting fraud is a question that is used in this form in Dutch surveys,
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and we use it to ensure the external validity of the experiment. However,
it would be interesting to use both questions in another experiment.

APPENDIX A
Logistic Regression Models for Randomized Response Data

The logistic regression model relates explanatory variables to a dichotomous re-
sponse variable. In this appendix, we show how this model is adjusted to deal with the
two types of randomized response (RR) data described in the text (for estimation pro-
cedures, see van der Heijden and van Gils 1996).

First, consider computer-assisted self-interviewing (CASI) and face-to-face direct
questioning. Let ©(x;) be the probability of giving a positive answer to the sensitive
question as a function of explanatory variable vector x;, and let [1 —t(x,)] be the corre-
sponding probability of a negative response. Let the kth element of x; be denoted by
x. Let b, be the regression coefficient for explanatory variable k. The logistic regres-
sion model is then defined as

exp(bo + Zx,.,,b,,)
k
1+ exp(bo + Zx,-,,b,,)
k

T(x;) = (A1)

This definition of logistic regression is equivalent to the one in section 2.3. Let n;; be
the number of respondents giving a positive answer with explanatory variable vector
X;, and let n;o be the number of respondents giving a negative answer. The log likeli-
hood for the model is then

logL="y n, logm(x;)+ ¥, nlogll-n(x;)].

This log likelihood can be maximized over the parameters b, using numerical methods.

We will now adjust the logistic regression model for the forced-response proce-
dure (for similar proposals for different RR procedures, see Maddala 1983:54-56;
Scheers and Dayton 1988). Let the probability of answering by forced “yes” be Py, the
probability of answering by forced “no” P,, and the probability of answering honestly
Py=1-P, - P,. The probability of a “yes” answer in the forced-response procedure,
given x;, is then P(yeslx,) = P, + Pyn(x;) and P(nolx;) = P, + P;[1 — m(x))]. Now, n;
and n;j are defined in terms of the number of respondents giving “yes” answers and
“no” answers in the forced-response procedure. Thus, the log likelihood for the RR
data becomes

logL =3 ny log[P; + Py(x,)]+ Y, 1y log(P, + P[1-m(x,)]),

and this log likelihood is to be maximized over the parameters b, defined in (A1).

(A2)

(A3)
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In Kuk’s procedure, the interviewer has two stacks of cards in front of him or her.
In the left-hand stack, the proportion of red cards is P,, and in the right-hand stack, the
proportion is P,. The respondent has to draw one card from each stack and name the
color of the card from the left-hand stack if he should answer “yes” to the sensitive
question and the color of the card from the right-hand stack if he should answer “no”
to the sensitive question. For ease of notation, we define Py;=1-Pyand Py=1-P,.
Thus, P(redx; = Pin(x;) + P,[1 - 7(x;)] and P(blackix;) = P3mt(x;) + P,[1 -7(x;)]. Now,
n;; and n are defined in terms of the number of respondents giving “red” answers and
“black” answers in Kuk’s procedure. Thus, the log likelihood for the RR databecomes

(A4)
logL =Y n;y log(Am(x;)+ B[l = n(x,))+ 3 m log(Bm(x; ) +Py[1 - m(x; )]}

and this log likelihood is to be maximized over the parameters b, defined in (A1).

APPENDIX B

The interviewers are instructed to follow the questionnaire literally. If problems or re-
fusals by the respondent arise during the interview, the interviewer is instructed to
solve them to the best of his or her ability and report them at the end of the interview. In
this way, we would know how many respondents changed from one experimental con-
dition to another.

We present the text blocks introducing the sensitive questions for each of the four
experimental conditions. Some of the text blocks are used in more than one experi-
mental condition, and therefore we number them. Text spoken by the interviewer is in
quotes. Written instructions to the interviewer are in brackets.

BI. FACE-TO-FACE DIRECT QUESTIONING

B1.1. “We now would like to ask a couple of questions about topics that we already
touched upon, for example, your income and possessions, extra high expenses, look-
ing for work, and providing information to the local welfare department. This can
have to do with, for example, declaring part of your income from a side job, family re-
union, or living together. In short, about information that for all sorts of reasons often
is not, only partly, or not in time provided to the local welfare department.”

B1.2. “We ask you to answer these questions with ‘yes’ or ‘no.””

B1.3. “We understand that this can sometimes be difficult because you will not always
have aready-made answer. That is why we ask you to answer ‘yes’ when the answer is
‘mostly yes’ and no when the answer is ‘mostly no.””
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B1.4. “We will now ask you a few questions about your expenses and income and
about providing information to the local welfare department.”

B1.5. [Important. The questions have to be read word by word, including the explana-
tion of the terms, so that the respondent does not need to ask for clarification.]

B1.6. Questions follow about (1) saving for a large expenditure; (2) providing address
information to the local welfare department; (3) officially having a car worth more
than approximately $15,000; (4) having a motor home; (5) going abroad for holiday
longer than four weeks; (6) gambling a large amount (more than $25) at the horses, in
casinos, in playing halls, or on bets; (7) having hobbies about which you or household
members think cost too much, given the income you have; (8) having refused jobs, or
taken care that employers did not want you for a job while you had a good chance to
get the job; (9) working more than 20 hours as a volunteer without the local welfare
department’s knowledge; (10) not declaring part of your income to the local welfare
department, whereas this is obligatory by law; (11) living now with a partner without
the local welfare department’s knowledge; (12) having lived with a partner without
the local welfare department’s knowledge; and (13) giving the local welfare depart-
ment insufficient or incorrect information about having a fortune. Note that (10) is the
dependent variable that is the key variable in this article (see section 2.2.1 for the exact
formulation). Also note that questions (1) to (7) are not referring to fraud in any way.
They are meant simply to pave the way for more sensitive questions.

B2. Computer-Assisted Self-Interview (CASI)

The text blocks used here are B1.1, B1.2, B1.3, B1.4, and B1.6.

At the start of the interview, the computer is introduced as follows: [Read aloud
and give the computer to the respondent] “‘Could you please handle the PC yourself
for reasons of confidentiality. By showing some examples of questions, I will explain
how you have to handle the PC. In a multiple question, you have to type in all the an-
swer category numbers sequentially. Once you have indicated all answers, you end
the question with [Enter] and proceed to the next question. If you have typed in a
wrong number, then you can remove it with the [Backspace] button.” Five distinct ex-
amples of questions follow. “Now we start with the real questionnaire. If you have
problems or difficulties with certain questions or other things, then you may of course
always ask the interviewer for an explanation.” Subsequently, the interview proceeds
on the computer.

B3. RANDOMIZED RESPONSE: FORCED-RESPONSE PROCEDURE

The sensitive block starts with B1.1. Then,

B3.1. “Many people find it difficult to answer these types of questions straightaway
because they find the topics too private. Yet, we do not want to embarrass anyone.
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Therefore, we ask you these questions, experimentally, in a roundabout way. We let
you answer in such a way that your privacy is guaranteed so that nobody can ever find
out what you have done personally, including me.”

B3.2. “You may answer in a few moments using two dice. With those, you can throw 2
or 12 or something in between. You answer is dependent on what you throw with the
dice.” [Give the box to the respondent and look at it together.] “In the box you will find
a card showing what you have to say when you have thrown the dice.” [Let inter-
viewee look and give directions with the next explanation.] “If you throw 5, 6,7, 8,9,
or 10, you always answer ‘yes’ or ‘no’ honestly. If you throw 2, 3, or 4, you always an-
swer ‘yes.’ If you throw 11 or 12, you always answer ‘no.” So, if you throw 2, 3, or 4, or
11 or 12, then your answer is based on the outcome of the throw. Because I cannot see
what you have thrown, your personal privacy is guaranteed; thus, your answer always
remains a secret.

“This technique is a bit strange. But it is useful, since it allows people working for
Utrecht University to estimate how many people of the group that we interviewed an-
swered ‘yes’ because they threw 2, 3, or 4 and how many people answered ‘yes’ be-
cause they had to give an honest answer.

“Let us take an example. I ask you the question: ‘Do you live in Utrecht?’ and you
throw a 3. You answer with ‘yes.’

“We can imagine that you find this a bit awkward, but it does not mean that you are
lying or that someone can think that the honest answer to the question is also ‘yes.’ It
means only that you stick to the rules of the game by which your privacy and that of
everybody else taking part in this investigation is fully guaranteed. I propose that we
now try out a few questions to practice.”

B3.3. [Turn around] and B1.5.

“I ask you the first six questions to practice.”

Questions follow about whether the respondent (1) read a newspaper today, (2)
ignored ared traffic light, (3) received a fine for driving under the influence of alco-
hol, (4) used public transportation last year without paying at least once, (5) paid the
obligatory fee for television and radio, (6) ever bought a bicycle suspecting it was
stolen.

The instruction goes on with the following.

“Is it clear now? Then we will now ask the questions we are really interested in.
Please take your time to answer them.”

[Do not start with the real questions before you are certain the next points are un-
derstood. Do not read the following points aloud. Read one of the points aloud only
when that point is unclear to the respondent.]

B3.4. [We do this to guarantee your privacy. Nobody sees what you throw and nobody
will know what your personal answer is. According to the rules of the game, answers
are possible that are in conflict with your feelings: “yes” when it is “no” and “no”
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whenitis “yes.” Itis not lying; it simply guarantees your privacy. Based on all answers
of the people that we interviewed, we can estimate afterward how many people have
read a newspaper today or ignored a red traffic light, and so on.] Followed by B1.4,
B1.5,and B1.6.

B4. RANDOMIZED RESPONSE: KUK’S PROCEDURE

The sensitive block starts with B1.1 and B3.1. Then,

B4.1. “Let us take an example to see how it works. I have two stacks of cards and a box
behind in which I place the cards. [Give the box to the respondent and look at it to-
gether.] In the box, you find a card on which it is written what the stack means: the
left-hand stack is the ‘yes’ stack, and the right-hand stack is the ‘no’ stack. [Let inter-
viewee look and give directions with the next explanation.] In the ‘yes’ stack [Point to
left-hand stack] there are more red cards than in the ‘no’ stack. [Point to right-hand
stack. Respondent may check.] If you want, you may shuffle the two stacks [Sepa-
rately]. Now, please take from each stack an arbitrary card. You may take the card on
top or from within the stack. [Take a card from each stack.] Now I ask you the ques-
tion: ‘Have you have read a newspaper today?’ If you have read a newspaper, your an-
swer is ‘yes, but you are not allowed to say this. Instead, you mention the color of the
card that you have taken from the ‘yes’ stack, that is, the left-hand stack. Do not an-
swer too fast and take care that you mention the color of the correct card and not ‘yes’
or ‘no.’ Nobody but you can see the colors of your cards; when you mention a card
color, we do not know the stack from which you took the card. Thus, your personal pri-
vacy is guaranteed: Your answer will always remain a secret.

“This technique is a bit strange. But it is useful, since it allows people working for
Utrecht University to estimate how many people of the group that we interviewed an-
swered ‘red’ or ‘black’ because the answer was ‘yes’ and how many people answered
‘red’ or ‘black’ because the answer was ‘no.

“We can imagine that you find this a bit awkward, but by the rules of the game your
privacy and that of everybody else taking part in this investigating is fully guaranteed.
I propose that we now try out a few questions to practice.” Followed by B3.3.

B4.2. [By this way of questioning, we can guarantee your privacy completely. Based
on all answers of the people that we interviewed, we can estimate afterward how many
people have answered “yes” or “no.” Red does not mean “yes” and black does not
mean “no.”] Followed by B1.4, B1.5, and B1.6.
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