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Learning by doing: 
try out RRTs (and related methods)

• What would you answer? (write down on the sheet) 

• Which question design do you find particularly good/bad?

• Which problems could occur in a real survey situation?
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General Idea of RRTs

• enhancing privacy by means of randomization

• a random device is used to decide if the respondent answers the sensitive 

question or gives a forced „yes“ or „no“ answer irrespective of actual behavior

• answer to the sensitive question is only probalistically linked to the answer given 

and thus cannot be revealing

• prevalence rates can be estimated on the aggregate level
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Practical Problems with RRTs

• Complexity  misunderstanding

• compliance with procedure  mistrusting

• higher refusal rates

• self-protective answering strategy

• skipping randomization: Is a randomization device used in case of self-completion?
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Learning by doing: 
try out RRTs (and related methods)

• Look at the descriptions of the question formats.

Which example belongs to the respective description?
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Learning by doing: 
try out RRTs (and related methods)

1 4

2 5

3

6
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Example 1
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Item Count Technique
(Droitcour et al. 1991)

„Half of a sample (selected randomly) are asked to report the number of items on a list that fit 

a particular criterion. For example, a respondent can be given a list of three behaviors and

asked how many of them he or she has performed. The other half of the respondents can be

given the same list of three plus one additional behavior and asked the same question. 

Subtracting the average number of behaviors reported by the first group of respondents from

the average number of behaviors reported by the second group estimates the proportion of

people given the longer list who said they performed the added behavior. Because

respondents know that the researcher cannot know which of the behaviors they performed, 

their answers to this question should be undistorted by social desirability response bias.“

(Holbrook/Krosnick 2010: 44f)
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Example 2

September 2017 Asking Survey Questions12

1. How many hours did you watch TV last week? (LL and SL)

2. On average, how many hours per week do you engage in undeclared work? (LL only)

(Trappmann et al. 2014: 61)
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Item Sum Technique
(Trappmann et al. 2014: 61)

„[…] two random subsamples are generated, whose respondents either receive a long list of 

questions (LL) or a short list of questions (SL). The long list contains the sensitive question 

plus at least one innocuous (i.e., nonsensitive) question; the short list only contains the 

innocuous question(s). The respondents are then asked to report the sum of the answers to 

the questions in their list. In theory, there is no restriction on the number of innocuous 

questions, but it is desirable to keep the lists as short as possible.

[…]

Both the sensitive and the innocuous questions should be quantitative and preferably (but not 

necessarily) measured on the same scale (e.g., hours or monetary units). Respondents in the 

first subsample are asked to report the sum of the answers to both questions; respondents in 

the second subsample directly provide an answer to the innocuous question.“

(Trappmann et al. 2014: 61)
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Example 3
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Please roll a die. 

If you rolled 1, 2, 3 or 4, please give an answer to statement A.

If you rolled 5 or 6, please give an answer to statement B.

statement A: 

„I have already been in the situation that someone accidentally gave me too

much money back and I kept it.“

statement B: 

„If someone accidentally gave me too much money back, I never kept it.“

Is this statement true? 

YES

NO
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RRT: original version
(Warner 1965)

„In the RRT, respondents use a randomization device with a known probability distribution (e.g., coins, dice, 

cards) to generate a probabilistic relationship between their answers and the true values of the sensitive 

characteristic. 

In Warner’s original RRT design (Warner 1965), respondents are confronted with two statements, A and B, 

one of which is the negation of the other. For example, the two statements might be ‘‘I have cheated on a 

written test at least once’’ (statement A) and ‘‘I have never cheated on a written test’’ (statement B). 

Respondents are then asked to employ a randomization device to pick one of the two statements and

indicate whether the randomly chosen statement is true or not. For example, a respondent may be instructed

to throw a die (unobserved by the interviewer) and answer statement A if the outcome is 1 or 2 and

statement B if the outcome is 3, 4, 5, or 6. 

The meaning of an observed ‘‘yes’’ or ‘‘no’’ answer depends on the die’s result, which is known only to the

respondent. Therefore, a given answer does not reveal anything definite about the true state of the sensitive 

characteristic. Being aware of this anonymity, respondents are expected to give more honest answers than if

asked using non-anonymous direct questioning. However, if the probabilities of statements A and B are

known, an estimator for the prevalence of the sensitive characteristic in the population can be derived, even

though no direct link between the observed answers and the variable of interest exists on the individual 

level.“

(Jann, Jerke, Krumpal 2012: 33)
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Example 4

September 2017 Asking Survey Questions16



Universität Konstanz

RRT: forced choice
(Boruch 1971)

„In the symmetric forced-choice design, respondents are instructed to reply according to a set of rules: the 

randomization device determines whether the respondent is forced to answer ‘Yes’ (with probability p1) –

irrespective of their true status – , ‘No’ (with probability p2) – irrespective of their true status – , or whether 

the sensitive question is to be answered truthfully, that is ‘Yes’ or ‘No’ (with probability p3). The survey was 

designed to minimize two respondent hazards: neither a positive nor a negative answer should risk 

suspicion. The advantage of this so-called ‘symmetric’ variant of the forced-choice RRT is that it is shown to 

reduce respondents incentive to cheat in the RRT condition (i.e., provide a negative response when they 

should say ‘Yes’) and leads to greater rule compliance compared to an asymmetric variant that protects only 

singular responses (Ostapczuk et al. 2009).“

[…]

„More precisely, in the survey respondents in the RRT condition were asked first to gather three coins, paper 

and pencil in order to note down the rules. Respondents were then asked to flip the three coins prior to each 

question in the RRT section. Should a respondent accidentally reveal the outcome of the coin flip, 

interviewers were trained to ask respondents to flip the coin again without revealing the outcome. The exact 

rules implemented to provide an answer were the following (for the entire instructions see Appendix, 

translated from German):

“…please, answer as follows: 3 tails, please always respond with ‘Yes;’ 3 heads, please always respond with 

‘No;’ a mixture, that is a combination of heads and tails, such as 2 heads and 1 tail, please respond 

truthfully.”

(Kirchner 2015: 38f)
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Example 5
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“The next question deals with whether or not you voted in the Ukrainian

parliamentary elections held in 2014. People are sometimes reluctant to say

whether or not they voted because it’s a personal question. In order to respect

your privacy, this question uses a method to keep your answer totally confidential, 

so even I cannot tell for sure whether you voted or not.”

[…]

“First, please flip the coin. Look at the side facing up. If the coin landed tails up, 

please answer this question: ‘Did you watch a news program last night?’ If the

coin landed heads up, when I say ‘now please answer’ in a moment, please

answer this question:‘ Did you vote in the last Ukrainian parliamentary elections?’

(Holbrook/Krosnick 2010: 331f, interviewer instruction from a personal interview, with slight changes)
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RRT: Unrelated Question Approach
(Horvitz, Shah, Simmons 1967)
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(Greenberg, Abul-Ela, Simmons, and Horvitz 1969: 523)
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Example 6
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Crosswise Model
(Yu et al. 2008)

„Respondents are exposed to two questions, a sensitive one and a non-sensitive one, and are

asked to provide a joint answer to both questions. Let X be the sensitive variable of interest. X 

is equal to 1 if the sensitive behavior applies, e.g., if the respondent cheated on an exam, and

0 otherwise. Furthermore, let Y be a non-sensitive variable that is unrelated to X and for which

the probability distribution is known. For example, let Y be equal to 1 for people born in 

October, November, or December, and 0 otherwise. Respondents are then asked to provide a 

joint answer for X and Y by choosing one of two response options, either A or B, according to a 

specific rule. 

[…]

The response rule for the CM is to choose option A if the answer is the same for both

questions (both ‘‘yes’’ or both ‘‘no’’) and option B if one answer is ‘‘yes’’ and the other is ‘‘no’’ 

(for example, see our implementation of the CM in appendix A). 

[…]

Since both groups contain a mixture of ‘‘guilty’’ and ‘‘innocent’’ respondents, there is no longer

an obvious self-protective answer strategy.“ 

(Jann, Jerke, Krumpal 2012: 35f)
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Empirical Evidences

Holbrook, Allyson L. and Jon A. Krosnick. 2010. “Measuring Voter Turnout By Using The Randomized Response Technique 

Evidence Calling Into Question The Method’s Validity.” Public Opinion Quarterly 74(2):328–43.

Four (telephone and online) surveys on voter turnout, comparison between DQ and RRT.

The examined behavior 

is a socially desirable 

one. Respondents should 

thus report lower 

turnout rates if they 

answer more truthfully 

in the RRT condition.
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Empirical Evidences

Holbrook, Allyson L. and Jon A. Krosnick. 2010. “Measuring Voter Turnout By Using The Randomized Response Technique 

Evidence Calling Into Question The Method’s Validity.” Public Opinion Quarterly 74(2):328–43.

„The RRT consistently yielded turnout rates higher than did the direct self-reports, and 

often greater than 100 percent, which is impossible and suggests that respondents did not 

accurately implement the technique […]

It is theoretically possible that respondents properly implemented the RRT and that their coin 

flips came up “heads” frequently enough to produce the above percentages. To do so, 112 

percent, 147 percent, 86 percent, and 93 percent of respondents’ coins would have had to 

come up “heads” in studies 1–4, respectively. These figures for studies 1 and 2 are impossible. 

In studies 3 and 4, the chances that these percentages of “heads” would have been observed 

are incredibly small. […]

RRT increased reports of a socially desirable attribute as well, which cannot be due to the

removal of social desirability pressures and resulting increased accuracy" 

„In studies 1 and 2, small percentages of respondents failed to answer the direct self-report 

questions (.6 percent and 1.7 percent, respectively), whereas notably larger proportions

of people failed to answer the RRT questions (15.8 percent and 7.6 percent, respectively).“
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Empirical Evidences

Edgell, Stephen E., Samuel Himmelfarb, and Karen L. Duchan. 1982. “Validity of Forced Responses in a Randomized Response 

Model.” Sociological Methods & Research 11(1):89–100.

Randomization device not always random: 

seven of the questions go with a known outcome of the random device that forces a response.

Percentage of people ignoring 

the device directed answer

depends on the sensitivity 

of the item.

 non-compliance to RRT 

instructions: particularly when

forced response is an 

embarrassing one.
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Validation Studies

... usually compare a direct question condition with a RRT group (=experimental setting)

… draw on the assumption „more is better“ without knowing the real prevalence rate

(Jann, Jerke, Krumpal 2012: 35f)

- To test if a model works, it is ideal to know the real prevalence rate.

- Or even better: to have register data on the individual level.
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Meta-Analysen
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Vorläufige Ergebnisse zu RRT
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Vorläufige Ergebnisse zu Item Count 
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Validating the Crosswise Model
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The crosswise model
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(run in the Konstanz survey 2013)
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Crosswise Model
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The More the Better?

Usually socially non-desirable behavior with low prevalence rates is assessed

(„the more the better“-assumption)

BUT

The respondents might use a heuristic answering strategy in order to avoid the cognitive burden

of the crosswise format and tick answers randomly. 

In this case the estimated prevalence would tend towards 0,5. 

Thus, the crosswise model estimates tend into the same direction either if the model works

properly or if the respondents tick randomly.

 It is impossible to tell if the results are driven by real prevalence rates or by the rather

complicated question format.
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The puzzle
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Factorial Surveys:
An alternative approach to deal with SDB

- Scenarios („vignettes“) are presented to the respondents.

They describe a certain situation, object or person.

- Each vignette contains various characteristics („dimensions“) that are simultaneously varied

(„levels“).

- Vignettes are randomly assigned to resondents.

- Respondents usually evaluate the vignettes on an ordinal answering scale.

 realistic, multidimensional decision scenarios

 particular influences of the experimentally varied dimensions on the final judgement can be 

quantified
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Factorial Surveys: 
Example

Vignette module on fair contributions to early childcare:
Every vignette contained a description of a couple that used the services of a public institution 
to look after their first child, who was stated to be two years old. 

(own example, run in the Konstanz survey 2014)
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Factorial Surveys: 
Example
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Factorial Surveys: 
Example
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Factorial Surveys: 
combining the advantages of experiments and surveys
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Factorial Surveys: 
combining the advantages of experiments and surveys

Internal validity

Influences of third variables can be ruled out, meaning that differences between the
experimental and the control group can be uniquely attributed to the manipulated
stimulus.

 vignettes are randomly allocated to respondents:
respondents characteristics and vignette manipulation are uncorrelated

external validity

Results are not only valid for the group under examination, but can be generalised.

 factorial surveys allow for large and heterogeneous respondent samples
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Social Desirability Bias (SDB) in Factorial Surveys
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Factorial surveys have been proposed as a method to reduce SDB.

- Multidimensionality of the response task makes single dimensions less 

obtrusive.

- The rather complex decision task undertaken by respondents makes it unlikely 

that respondents will concentrate on evaluating each dimension’s sensitivity
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Social Desirability Bias (SDB) in Factorial Surveys
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Auspurg, Hinz, Liebig, Sauer 2015

vignettes on the fairness of earnings

- Which variables should affect income?

- sensitive dimension: gender

Promising initial empirical evidence:

When asked directly, particularly the higher educated state that gender should

not influence earnings (89% compared to 78% for the lower educated).

This difference disappears entirely in the vignette module. 

 in line with the hypothesis that particularly the higher educated tend to conceal

socially undesirable attitudes
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Factorial Surveys
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