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Anonymity and incentives: An investigation of techniques to reduce

socially desirable responding in the Trust Game
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Abstract

Economic games offer a convenient approach for the study of prosocial behavior. As an advantage, they allow for straight-

forward implementation of different techniques to reduce socially desirable responding. We investigated the effectiveness of

the most prominent of these techniques, namely providing behavior-contingent incentives and maximizing anonymity in three

versions of the Trust Game: (i) a hypothetical version without monetary incentives and with a typical level of anonymity, (ii)

an incentivized version with monetary incentives and the same (typical) level of anonymity, and (iii) an indirect questioning

version without incentives but with a maximum level of anonymity, rendering responses inconclusive due to adding random

noise via the Randomized Response Technique. Results from a large (N = 1,267) and heterogeneous sample showed compa-

rable levels of trust for the hypothetical and incentivized versions using direct questioning. However, levels of trust decreased

when maximizing the inconclusiveness of responses through indirect questioning. This implies that levels of trust might be

particularly sensitive to changes in individuals’ anonymity but not necessarily to monetary incentives.
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1 Introduction

Grounded in game theory, economic games have become

a well-established approach across scientific disciplines to

study various aspects of (pro)social behavior such as trust

and cooperation. A key advantage of economic games

is that they model real-life conflicts between certain mo-

tives or intentions — for example, individual versus col-

lective utility maximization — in a distilled way. In con-

sequence, economic games allow going beyond mere self-

reports of prosocial tendencies in facilitating the measure-

ment or, more specifically, observation of actual behavior

(Baumeister, Vohs & Funder, 2007). This feature is of par-

ticular importance because prosocial behavior is per se so-

cially desirable and self-reports of prosocial behavior are,

in turn, prone to over-reporting (e.g., Balcetis & Dunning,

2008; Epley & Dunning, 2000). Specifially, self-report

prosociality scales might not only foster biased respond-

ing due to socially desirable item content but might also

motivate individuals to establish and/or maintain a positive

(prosocial) reputation. Economic games, in turn, overcome

this limitation by enabling straightforward implementation
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of techniques to reduce potentially distorting influences of

social desirability and to elicit individuals’ true behavioral

preferences. Most prominently, these are incentives and

anonymity.

Incentives constitute a standard in economic research

(Camerer & Hogarth, 1999; Hertwig & Ortmann, 2001). In

essence, incentives denote behavior-contingent payoffs that

individuals receive based on their own and (depending on

the game structure) others’ behavior in the game. That is,

unlike in self-reports, hypothetical scenarios, and the like,

individuals actually interact with one or more real others,

and all receive (typically monetary) payoffs according to

their decisions in the game. In many cases, incentives are

simply given as windfalls by the experimenter, without re-

quiring the individual to exert any effort to earn her endow-

ment. In the current work, we will focus on such windfall

incentives. Other prior research has also relied on earned in-

centives, thus emphasizing the role of property rights and as-

set legitimacy for behavior in economic games (e.g., Cherry,

Frykblom & Shogren, 2002; Hoffman, McCabe, Shachat &

Smith, 1994; List, 2007). In general, incentives are assumed

to constitute one way to reduce self-presentational concerns

because behavior is truly consequential, thus motivating in-

dividuals to behave as they would actually behave in equiv-

alent real-life situations — usually more selfishly and less

prosocially. Correspondingly, it has been noted that “incen-

tives are . . . useful when the response may be affected by

social desirability, as in the case of cooperation in social

dilemmas” (Baron, 2001, p. 403; for similar reasoning see,

e.g., Camerer & Hogarth, 1999; Gneezy, Meier & Rey-Biel,

2011).
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However, evidence on this conjecture is mixed, at least

when behavior in economic games with windfall incentives

is the dependent measure. (For reviews on the effectiveness

of incentives more generally, see, e.g., Camerer & Hogarth,

1999; Gneezy et al., 2011; Hertwig & Ortmann, 2001; for

recent evidence, see DellaVigna & Pope, 2016.) On the one

hand, some studies indeed suggest that individuals are less

generous in incentivized compared to hypothetical settings

— as, for example, shown in the Prisoner’s Dilemma Game,

the Dictator Game (and variants thereof), and the Ultima-

tum Game (Bühren & Kundt, 2015; Camerer & Hogarth,

1999; Fantino, Gaitan, Kennelly & Stolarz-Fantino, 2007;

Gillis & Hettler, 2007; Lönnqvist, Verkasalo & Walkowitz,

2011) — and that the influence of individuals’ personal-

ity on prosocial behavior differs as a function of whether

incentives are provided or not (Balliet, Parks & Joireman,

2009; Ben-Ner, Kramer & Levy, 2008; Lönnqvist et al.,

2011). On the other hand, other evidence shows equiva-

lent or even increased levels of prosocial behavior in incen-

tivized compared to hypothetical scenarios. For example,

findings from the Trust Game suggest that levels of trust

increase when real rather than hypothetical incentives are

at stake (Fetchenhauer & Dunning, 2009; Holm & Nyst-

edt, 2008). Furthermore, a broad meta-analysis including

more than 100 studies on the Dictator Game revealed that

the amount dictators were willing to give were highly simi-

lar for real versus hypothetical (windfall) money and inter-

actions (Engel, 2011; for a re-analysis of findings, see also

Zhang & Ortmann, 2014). Comparable null effects of incen-

tives have been observed in other studies using variants of

the Dictator Game (Ben-Ner et al., 2008; Ben-Ner, McCall,

Stephane & Wang, 2009; Brañas-Garza, 2006), the Ultima-

tum Game (Cameron, 1999), and the Public Goods Game

(Gillis & Hettler, 2007). Overall, then, findings on the im-

pact of incentives and thus, by implication, their potential

effectiveness in reducing socially desirable responding are

inconclusive.

However, a potential reason for this apparent inconclu-

siveness of findings regarding behavior in economic games

might be that the implementation of behavior-contingent in-

centives necessarily decreases anonymity because an indi-

vidual’s behavior is typically revealed to the experimenter or

other participants based on the payoffs she receives (Zizzo,

2010). This decreased anonymity (in the sense that re-

sponses are visible to others) might, in turn, increase self-

presentational concerns, thus outweighing the power of in-

centives to reduce socially desirable responding. To coun-

teract this drawback, anonymous payment strategies (e.g.,

double-blind protocols) can be used to maintain invisibil-

ity of responses, even if incentives are provided. Thereby,

selfish behavior is no longer incriminating, simply because

it cannot be inferred from an individual’s payoffs. For ex-

ample, in the double-blind Dictator Game (Hoffman et al.,

1994), individuals receive an envelope containing a pre-

specified monetary endowment, decide in private how much

of this endowment to keep for themselves, and finally place

the envelope with the remaining money for the recipient into

a hidden ballot box (e.g., Eckel & Grossman, 1996; Hilbig,

Thielmann, Hepp, Klein & Zettler, 2015). By this means, an

individual’s behavior is perfectly concealed because neither

the experimenter nor other participants can observe the in-

dividual payoff. Similarly, in web-based studies, anonymity

can be ensured despite behavior-contingent payment if in-

centives are paid out by an external panel provider who is

unfamiliar with the specific payoff scheme. As such, an in-

dividual’s behavior can again neither be inferred by the ex-

perimenter, nor by other participants or the panel provider

(e.g., Hilbig & Zettler, 2015; Thielmann, Hilbig, Zettler &

Moshagen, in press). In general, such approaches will en-

sure that incentivized and hypothetical scenarios are compa-

rable regarding the level of anonymity they warrant, namely

invisibility of responses.

As mentioned above, anonymity per se is an efficient

approach to reduce self-presentational concerns and social

desirability, respectively. One way to increase anonymity

still further is through techniques that render responses not

only invisible but also inconclusive by adding random noise

to participants’ responses. In consequence, responses no

longer mirror an individual’s actual behavior. Such an ap-

proach of rendering responses inconclusive is, for example,

realized in indirect questioning techniques and, more specif-

ically, the Randomized Response Technique (RRT; Warner,

1965) which “guarantees privacy and may well overcome

respondents’ reluctance to reveal sensitive . . . information”

(Lensvelt-Mulders, Hox, Van Der Heijden & Maas, 2005,

p. 321). For example, in the Crosswise Model (CWM; Yu,

Tian & Tang, 2007; see Figure 1) — a revised version of the

original RRT model proposed by Warner (1965) on which

we will rely in the present study — participants are simulta-

neously presented with two statements and simply asked to

indicate whether (i) both statements are true or both state-

ments are false or (ii) only one of the two statements is true.

In particular, one statement refers to a critical (i.e., sensi-

tive) issue under scrutiny which is potentially prone to so-

cially desirable responding, such as prosocial versus self-

ish behavior in an economic game. The prevalence of this

sensitive attribute is, by definition, unknown to the experi-

menter. The other statement, in contrast, refers to an inde-

pendent, non-sensitive issue for which socially desirable re-

sponding is unlikely to occur, such as a participant’s month

of birth. Importantly, so long as a participant’s month of

birth is unknown to the experimenter, it is impossible to

unequivocally infer her response to the critical (sensitive)

question (i.e., prosocial vs. selfish behavior) because both

the sensitive and non-sensitive statements are answered in

combination. Anonymity is hence maximized by rendering

responses inconclusive. However, given that the prevalence

of the randomization device is known by design (e.g., partic-
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Figure 1: Tree diagram of the Crosswise Model (CWM; Yu

et al., 2008) as implemented in the RRT version of the Trust

Game.
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ipants’ month of birth is known from official birth statistics),

the level of selfishness can be estimated at the group level.

Of critical importance for the issue at hand, the RRT ap-

proach has already been successfully implemented in eco-

nomic games. Specifically, in a hypothetical Prisoner’s

Dilemma Game, cooperation rates have been shown to sub-

stantially decrease when socially desirable responding was

prevented by RRT instructions (Moshagen, Hilbig & Musch,

2011). Similarly, in the Dictator Game, giving decreased

when rendering responses inconclusive via RRT compared

to implementing a double-blind protocol (Franzen & Point-

ner, 2012). Hence, although research relying on indi-

rect questioning techniques in economic games is currently

scarce, previous evidence implies that the RRT is a feasible

and effective method to reduce socially desirable responding

in this context. (For a meta-analysis supporting the validity

of the RRT in general, see Lensvelt-Mulders et al., 2005.)

Summing up, the current state of research implies that

behavior-contingent incentives as well as anonymity (in

terms of invisibility and inconclusiveness of responses)

might be promising approaches to reduce self-presentational

concerns and thus influences of social desirability on proso-

cial behavior in economic games. However, corresponding

evidence is available only for some prosocial behaviors and

game paradigms (such as giving in the Dictator Game) but

not for others. The present study aimed at closing this gap

for another heavily studied prosocial behavior: trust in the

Trust Game (Berg, Dickhaut & McCabe, 1995). Despite the

abundant use of the Trust Game (see Thielmann & Hilbig,

2015, for a recent review), research on whether incentives

are decisive for trust behavior is scarce, with only one study

Table 1: Overview of Trust Game versions used.

Game version
Questioning

type

Anonymity of

responses
Incentives

Hypothetical Direct Invisibility No

Incentivized Direct Invisibility Yes

RRT Indirect Inconclusiveness No

Note. RRT = Randomized Response Technique.

directly comparing behavior following a random assignment

to an incentivized game (albeit without implementing an

anonymous payment strategy) versus a hypothetical game

(Fetchenhauer & Dunning, 2009). More importantly, tech-

niques rendering responses inconclusive have never been

applied to the Trust Game.

In the present study, we used three versions of the Trust

Game to demonstrate the applicability of said techniques to

this specific game paradigm and to test their potential ef-

fects on trust behavior: a direct questioning (DQ) hypothet-

ical version without behavior-contingent incentives or real

interaction but with invisibility of responses, a DQ incen-

tivized version with behavior-contingent incentives, real in-

teraction, and invisibility of responses, and an indirect ques-

tioning version following the RRT approach, again without

behavior-contingent incentives or real interaction, but with

maximum anonymity due to inconclusiveness of responses

(see Table 1 for an overview). To implement the RRT, we re-

lied on the CWM given that this specific RRT design is char-

acterized by particularly simple instructions and has also

been shown to be superior to other RRT models (Hoffmann

& Musch, 2015). In general, we considered it important to

rely on a large and representative sample to ensure that our

conclusions are as generalizable as possible to applications

of the Trust Game in diverse samples.

2 Method

2.1 The Trust Game

In the classical Trust Game (Berg et al., 1995), a trustor and

a trustee both receive an initial endowment. The trustor, on

whom we focus in what follows, is first asked how much

of her endowment she wants to transfer to the trustee, thus

measuring her level of trust. The transferred amount is mul-

tiplied (typically tripled) by the investigator and added to

the trustee’s endowment who, in return, decides how much

to transfer back to the trustee, thus measuring her level of

trustworthiness. Hence, given that trust maximizes social

welfare (i.e., the trustor’s transfer is multiplied) and also en-

sures that the trustee has any choice to make, trust arguably

constitutes the prosocial and thus socially desirable choice
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(for similar reasoning see Fehr, Fischbacher, von Rosen-

bladt, Schupp & Wagner, 2003; Naef & Schupp, 2009).

In the present study, we used a binary version of the

Trust Game, which all participants completed as trustors

(and some participants additionally as trustees; see below).

Trustors, as well as trustees, were initially endowed with

3C (approximately US$3.20 at the time of data collection).

Meta-analytic evidence (Johnson & Mislin, 2011) has re-

vealed that endowments of this size suffice to make the game

“real” and that, in general, trust behavior does not seem to

vary as a function of incentive size. Participants (trustors)

were asked to decide whether or not they want to transfer

their 3C endowment to the trustee (who was simply called

“the other”). If a participant decided to transfer the amount,

it was tripled to 9C and added to the trustee’s endowment

— who could, in turn, decide how much of the 9C to return

to the trustor. Thus, each dyad earned either 6C (in case of

distrust; split exactly 50:50) or 12C (in case of trust; split

depending on the trustee’s decision).

As sketched above, participants were randomly assigned

to one of three versions of the Trust Game as trustors: the

hypothetical, the incentivized, or the RRT version (Table

1). In the hypothetical (DQ) version, participants were sim-

ply asked to imagine interacting with another unknown per-

son for real money. That is, participants were fully aware

about the hypothetical nature of the game and provided their

trust decision of whether to transfer their hypothetical 3C to

the other “as if” the situation was real. Thus, individuals’

anonymity was preserved in that responses were only re-

lated to an anonymous ID (as is common practice) and were

hence basically invisible, meaning that an individual’s be-

havior was neither revealed to the experimenter, nor to the

panel provider or other participants.

In the incentivized (DQ) version, participants made the

same trust decision as in the hypothetical version but, in con-

trast, knew that they would be paid according to their own

and a trustee’s behavior. Thus, participants interacted with

a real other for real money. Note that, to implement this real

interaction, participants assigned to the hypothetical version

also acted in the role of the trustee in the incentivized game

(following their response as a trustor, thus ensuring that trust

behavior — as focused on herein — was unaffected by this

procedure). However, these data were entirely omitted in the

analyses. In general, to ensure that individuals’ responses

remained anonymous — in terms of being invisible to oth-

ers (including the experimenter) — payment was handled

by the panel provider, who was entirely unfamiliar with the

payment scheme of the present study. This ensured similar

levels of anonymity in the two DQ versions (Table 1).

Finally, in the RRT version, we again implemented a hy-

pothetical design given that the procedure, by implication,

forbids inferring individuals’ actual decision in the game,

thus rendering the payment of truly behavior-contingent in-

centives impossible. That is, similar to the hypothetical ver-

sion, participants were asked to imagine interacting with an-

other unknown person for real money. Participants further

received the information that a statistical procedure would

be used which guarantees perfect anonymity. Specifically,

participants were simultaneously presented with two state-

ments A and B (following the CWM design), namely

• Statement A: “I keep the 3.00C for myself and do not

transfer anything to Player 2.”

• Statement B: “I was born in April or May.”

and asked whether they agree (i) to both or none of the

statements or (ii) to exactly one statement (but not the

other). Notably, due to these simple instructions, the CWM

features high comprehensibility and compliance of partic-

ipants and thus ensures valid prevalence estimates (Hoff-

mann & Musch, 2015). Using participants’ month of birth

as a randomization device allowed to further keep the ran-

domization procedure as simple as possible (Moshagen et

al., 2011). Importantly, the corresponding probabilities are

known by design (i.e., p = 2/12 for being born in April or

May in Germany, corresponding to official statistics; Statis-

tisches Bundesamt, 2012)1 whereas it is clear to participants

that their individual month of birth is unknown to the in-

vestigator. Thus, responses are maximally anonymous in

the sense of being inconclusive regarding participants’ be-

havior. Notably, this was the main difference between the

hypothetical DQ and the RRT game version in the current

study (Table 1).

2.2 Procedure

The study was run via the Internet, closely adhering to com-

mon guidelines for web-based experimenting (Reips, 2002a,

2002b). After providing consent, participants provided de-

mographic information and received detailed instructions on

the binary Trust Game, in the role of the trustor for one of

the three Trust Game versions (hypothetical, incentivized,

or RRT). All participants then provided their trust responses

of whether to transfer their 3C to the trustee or not (in

combination with one’s month of birth in the RRT game

version). Participants assigned to the hypothetical version

additionally (and subsequently) indicated how much of the

tripled trust transfer of 9C they would return to the trustor

as a trustee in case the trustor actually decides to invest her

3C. After completing data collection, participants assigned

to the incentivized version as either trustor or trustee were

randomly matched and paid according to their own and the

other’s behavior in the game (M = 4.62C, SD = 2.73C) by

the panel provider. In addition to the behavior-contingent

incentives, all participants received a flat fee of 2C.

1Of course, the probability of the randomization device may slightly

differ in the sampled population. Importantly, however, the estimated trust

rates in our data remained virtually the same when considering slightly

different probabilities than p = 2/12, as summarized in the supplementary

analyses.
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2.3 Participants

Given that RRT designs are typically analyzed in a multino-

mial processing tree framework, we used the free software

multiTree (Moshagen, 2010) for an a priori power analysis.

Based on the expected effect size, the significance level, and

the desired power, multiTree uses an iterative algorithm to

find the correspondingly required sample size. For the ef-

fect sizes, we assumed identical trust rates of 50% in the

hypothetical and the incentivized game — based on meta-

analytic average trust levels (Johnson & Mislin, 2011) and

the currently inconclusive evidence on whether incentives

are influential. In contrast, we expected a slightly lower trust

rate of 35% in the RRT condition — based on prior findings

showing reduced prosocial behavior when using the RRT in

economic games (Franzen & Pointner, 2012; Moshagen et

al., 2011). Moreover, we aimed at a high power of 1 − β =

.95 to detect a different trust rate in the RRT version com-

pared to any of the two DQ versions of the game (i.e., hypo-

thetical and incentivized) with α = .05. Overall, this analy-

sis resulted in a required sample size of N = 1,228 partici-

pants. As is common practice in RRT research, we counter-

acted the increased error variance inherent in the RRT de-

sign due to adding random noise (e.g., Moshagen, Musch &

Erdfelder, 2012; Moshagen & Musch, 2012) by assigning

twice as many participants to the RRT version of the game

(n = 614) than to the hypothetical and incentivized DQ ver-

sions (n = 307 each). Correspondingly, we recruited N =

1,267 participants who completed the study and were thus

included in the data analysis (out of N = 1,367 starting the

study, i.e. 92.7% completion rate.2) Specifically, n = 324

completed the Trust Game in the hypothetical version, n =

317 in the incentivized version, and n = 626 in the RRT ver-

sion.

As mentioned above, recruitment of participants was car-

ried out by a professional panel provider (i.e., the Ger-

man company respondi AG), thus allowing for collecting a

diverse and heterogeneous (non-student) sample (Henrich,

Heine & Norenzayan, 2010). In particular, participants were

almost equally distributed across the sexes (43.2% female)

and also covered a broad age range (from 18 to 65 years),

with a higher average age (and standard deviation) than is

typically observed for student samples (M = 41.1, SD = 12.5

years). Moreover, there was a substantial diversity in edu-

cational level, with 36.5% holding a general certificate of

secondary education (German: Realschulabschluss), 29.4%

a vocational diploma or university-entrance diploma (Ger-

man: Fachabitur or Abitur), and 31.6% a university/college

degree. The majority of participants (70.2%) were em-

ployed; only 7.7% were students. A more detailed overview

of the sample composition in each game version is available

2The largest dropout occurred in the RRT version of the game (8.9%),

followed by the incentivized version (6.8%) and the hypothetical version

(4.7%).

online in the analysis supplement. The same applies to anal-

yses taking into account the demographic data (i.e., sex and

age) as control variables — which yielded similar results.

2.4 Statistical analyses

Analyses were based on the trust rates observed in each

version of the Trust Game. In the hypothetical and incen-

tivized DQ versions, classical frequentist estimates for the

trust rates are directly available as the respective propor-

tions of trustors entrusting their 3C. In the RRT version,

however, the trust rate cannot be directly observed, but only

the proportion λ of participants stating that either both state-

ments are true or both statements are false (with one state-

ment referring to their decision to distrust and the other to

their month of birth being April or May). This observed pro-

portion λ is hence determined by the underlying prevalence

of distrust π (or equivalently, the trust rate τ = 1 − π) and

the probability p that a participant’s month of birth is April

or May (p = 2/12), as follows (see Figure 1):

λ = πp+ (1− π)(1− p) (1)

Solving Equation 1 for the trust rate τ = 1−π results in the

maximum-likelihood estimator3 (Yu et al., 2007):

τ̂ =
p− λ

2p− 1
. (2)

Thus, given that the corresponding probability p of

the randomization device (i.e., month of birth) is known,

straightforward calculations permit estimating the trust rate

τ in the sample (for details on standard errors and confi-

dence intervals for this estimate see Yu et al., 2007).

To further compare the trust rates across the three game

versions, likelihood ratio tests allow comparing the full

model specifying separate trust rates for each game ver-

sion with a nested model constraining trust rates to be

identical. We performed these analyses using the R pack-

age RRreg, which implements univariate and multivariate

analyses for RRT designs (Heck & Moshagen, 2016), and

we double-checked the results using multiTree (Moshagen,

2010) — which led to identical results. Note that, in gen-

eral, such an approach of comparing the trust rates rests on

the premise that potential differences in the prevalence of

(dis)trust across game versions are readily interpretable in

terms of differential effectiveness of the corresponding tech-

nique(s) to reduce socially desirable responding (Moshagen,

Hilbig, Erdfelder & Moritz, 2014).

3Given that distrust refers to the sensitive issue under scrutiny, we relied

on the decision to keep (rather than transfer) the money in the RRT instruc-

tions (see above, Statement A). However, for the sake of consistency with

prior research, we herein refer to trust (i.e., whether individuals decided

not to keep their money) as the dependent measure of interest, thus solving

Equation 2 for the trust rate rather than the distrust rate.
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Moreover, we complemented the classical frequentist

analyses by Bayesian analyses (see Lee & Wagenmakers,

2013, for an introduction). Unlike frequentist analyses,

Bayesian analyses take prior beliefs about the parameters

into account — in our case, we used uninformative uniform

prior distributions on the interval (0,1) for the trust rate in

each of the three game versions. Based on these priors (and

the same likelihood function as in the frequentist analyses),

posterior estimates and credible intervals for the trust rates

can be calculated. The software JAGS (Plummer, 2003)

provides a useful tool for this purpose which is based on

Markov chain Monte Carlo sampling. As an advantage com-

pared to confidence intervals (CIs), the credible intervals

are directly interpretable as providing the 95% most plau-

sible values for the trust rates, conditional on the uniform

prior and the data (Morey, Hoekstra, Rouder, Lee & Wagen-

makers, 2016). Moreover, we relied on the Savage-Dickey

method (Wagenmakers, Lodewyckx, Kuriyal & Grasman,

2010) to compute (pairwise) Bayes factors for comparing

the resulting trust rates across conditions. The Bayes factor

B10 quantifies the evidence in favor of different trust rates

(H1: τ1 – τ2 6= 0)4 in relation to evidence in favor of iden-

tical trust rates (H0: τ1 − τ2 = 0), thus providing direct

information on the plausibility of the alternative versus null

hypothesis. Theoretically, B10 is defined as the multiplica-

tive factor that is required to update the prior odds of H1

versus H0 to the posterior odds in light of the data. Fol-

lowing the Savage-Dickey method, the Bayes factor B10 is

computed as the ratio of the posterior to the prior density for

a difference in trust rates of τ1 – τ2 = 0.5 Note that for the

sake of interpretability, we report the inverse Bayes factor in

favor of the null hypothesis (i.e., B01 = 1/B10) if the Bayes

factor implies support for the null hypothesis.

3 Results

Given the apparent differences in complexity of trust ques-

tions across game versions, we considered it important to

first rule out potential differences in motivation between an-

swering the rather simple DQ questions and the more com-

plex RRT question (Lensvelt-Mulders et al., 2005). There-

fore, we compared the time participants required for com-

pleting the Trust Game in either version. If participants ac-

tually answered the trust question in the RRT version seri-

ously, we expected them to require more time for reading

the instructions than participants in the DQ versions. Sup-

porting this hypothesis, average response times were larger

in the RRT version (M = 171s, SD = 564s) compared to both

4The assumed prior on the difference τ1 − τ2 is a symmetric triangular

distribution from –1 to 1, as implied by independent uniform priors for both

trust rates.
5Alternatively, marginal likelihoods can be directly computed by nu-

merical integration (Heck, Wagenmakers & Morey, 2015) as illustrated in

the online supplementary analyses.

Figure 2: Estimated proportion of participants deciding to

trust (i.e., trust rates according to frequentist maximum-

likelihood estimates) in the Trust Game, separated for the

three game versions used (error bars show ±1 SE; DQ = di-

rect questioning; RRT = Randomized Response Technique).
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the hypothetical version (M = 96s, SD = 233s, t(705) = 8.95,

p < .001, d = 0.19, B10 > 1000) and the incentivized version

(M = 95s, SD = 375s, t(753) = 9.30, p < .001, d = 0.16, B10

> 1000).6 For the two DQ versions, in turn, no differences

in response times were apparent, t(634) = 0.17, p = .862, d

< .01, B01 = 11.2.

Figure 2 summarizes the estimated trust rates and stan-

dard errors for the three versions of the Trust Game used.

As is apparent from the left two bars, trust rates were highly

similar across the two DQ versions of the game. In par-

ticular, in the hypothetical version, 68.2% of trustors de-

cided to entrust their 3C (95% CI [63.1%, 73.3%]) whereas

in the incentivized version, 66.9% of participants did so

(95% CI [61.7%, 72.1%]). Finally, analyzing individuals’

responses in the (hypothetical) RRT version of the game re-

vealed an estimated trust rate of 54.8% (95% CI [48.9%,

60.7%]; see right bar in Figure 2). In the Bayesian anal-

ysis, trust rates were estimated via the means of the poste-

rior samples with 95% credible intervals for the hypothetical

(68.1% [63.0%, 73.1%]), the incentivized (66.8% [61.6%,

71.7%]), and the RRT version of the Trust Game (54.8%

[48.8%, 60.5%]) Note that these Bayesian estimates closely

resembled the maximum-likelihood estimates — which is

reasonable given the comparably small impact of the prior

compared to the actual data due to our large sample size.

However, as sketched above, the credible intervals are —

advantageously — directly interpretable as containing the

95% most plausible estimates for the respective trust rates.

Furthermore, we considered it informative to statistically

compare these trust rates across game versions using (a)

likelihood-ratio tests (with a Bonferroni-corrected signifi-

6The two-sample t-tests were performed on the log-transformed values

to account for the right-skewness of response times. Due to inequality of

variance across conditions, we relied on the Welsh’s t-test. Bayes factors, in

turn, were calculated using a Bayesian t-test with a standard Cauchy prior

(Rouder, Speckman, Sun, Morey & Iverson, 2009).
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cance level of α = .017 for three pairwise tests) and (b)

pairwise Bayes factors. First, comparing the hypothetical

and incentivized DQ versions failed to reveal a significant

difference in trust rates, G²(1) = 0.1, p = .719, despite the

high power of our study. Offering a more direct assessment

of the relative evidence in favor of H0 (identical trust rates)

versus H1 (different trust rates), the corresponding Bayes

factor of B01 = 10.2 indicated approximately 10 times more

evidence in favor of identical rather than different trust rates

in the two DQ versions. Comparing the two hypothetical

(i.e., DQ and RRT) versions further revealed a significantly

higher trust rate in the hypothetical DQ version than in the

RRT version, G²(1) = 11.3, p < .001. This suggests that the

increased anonymity due to inconclusiveness of responses

in the RRT version led participants to trust less. The cor-

responding Bayes factor further implied substantially more

evidence in favor of the alternative than of the null hypoth-

esis, B10 = 27.2, thus supporting the conclusion of different

trust rates. Finally, the RRT version of the game also re-

vealed a lower trust rate than the incentivized version, G²(1)

= 9.0, p = .003, resulting in a Bayes Factor of B10 = 8.9.

That is, the data yielded almost nine times more support for

the alternative hypothesis implying different trust rates than

for the null hypothesis implying identical trust rates. How-

ever, it should be noted that, by design, the incentivized and

the RRT version of the game varied on two factors (i.e., in-

centives and anonymity; see Table 1), thus limiting the di-

rect interpretability of the observed difference in trust rates.

4 Discussion

A major advantage of economic games, compared to mere

self-reports, is that they facilitate the measurement of actual

prosocial behavior and allow for a convenient implementa-

tion of strategies to reduce potentially distorting influences

of social desirability. The present study aimed to investigate

the most prominent of these strategies, namely behavior-

contingent incentives and anonymity, in the Trust Game. We

examined individuals’ willingness to trust in three different

game versions: a hypothetical version without real mone-

tary incentives or interaction partner, an incentivized ver-

sion with real incentives and interaction partner (both pre-

serving anonymity in terms of invisibility of responses), and

an indirect questioning version relying on the Randomized

Response Technique without monetary incentives or inter-

action partner, but maximizing anonymity in terms of in-

conclusiveness of responses. Results were based on a large

and heterogeneous (i.e., representative, non-student) sam-

ple, thus allowing inferences on diverse applications of the

Trust Game in different populations.

Regarding the level of trust in the different game versions,

we observed that approximately two thirds of participants

opted for trust if directly asked whereas only half of partic-

ipants did so if their responses were disguised by indirect

questioning. Correspondingly, no differences in the will-

ingness to trust an unknown other were apparent between

the two direct questioning versions, that is, as a function

of whether actual or hypothetical money was at stake (and

whether, in turn, the situation involved a “real” other). This

implies that hypothetical and incentivized scenarios might

indeed yield similar trust rates, at least when the level of

anonymity is held constant and does not decrease due to

(non-anonymous) behavior-contingent payment. Further-

more, our results suggest that participants take into account

whether their responses are truly anonymous or not. That is,

comparing the two hypothetical versions (which only dif-

fered with regard to the questioning technique and thus the

level of anonymity preserved) showed a lower willingness to

trust once anonymity was maximized through rendering re-

sponses inconclusive via indirect questioning. This implies

that social desirability might indeed be a potential driver

of trust behavior in the Trust Game — and that maximiz-

ing anonymity might be particularly effective in reducing

corresponding response biases. More generally, our study

demonstrates how different techniques to reduce socially de-

sirable responding can be implemented in the Trust Game.

As such, it might build a valuable foundation for future re-

search, both methodologically and with regard to the to-be-

expected levels of trust in a representative sample.

Notwithstanding these advantages, however, some limi-

tations should be acknowledged: First, using the RRT as an

indirect questioning technique might have produced further

differences between game versions than merely maximizing

anonymity. For example, the more complex instructions in

the RRT version might have triggered more thorough pro-

cessing of the game situation, thus simply decreasing proso-

cial behavior by provoking more deliberation (Rand, Greene

& Nowak, 2012). Moreover, we cannot be sure that our par-

ticipants actually understood the RRT instructions given that

we did not include a comprehension check. Although the

CWM design has generally proven to be highly understand-

able (e.g., Hoffmann & Musch, 2015) — and our analyses

of response times indicated that participants required sub-

stantially more time when faced with the RRT version of

the Trust Game compared to both DQ versions — future re-

search using the RRT might profit from directly assessing

participants’ comprehension and compliance (e.g., Hilbig,

Moshagen & Zettler, 2015). This might be of particular im-

portance when the RRT is applied to the Trust Game be-

cause this specific game paradigm is per se more complex

than other paradigms (such as the Dictator Game).

In a similar vein, future studies might consider using dif-

ferent variants of the statements to which participants re-

spond. That is, it might be valuable to investigate whether

estimated trust rates remain similar once rephrasing State-

ment A such that it refers to transferring the money (i.e.,

trust) rather than keeping it (i.e., distrust). Finally, it should
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be noted that anonymity alone might not suffice to un-

dermine socially desirable responding, because individuals

might still want to appear non-selfishly to themselves. A vi-

able extension of our design might hence be to additionally

reduce situational transparency, thus providing a justifica-

tion for individuals to behave more selfishly (Dana, Weber

& Kuang, 2007).

Importantly, our findings do not strictly imply that incen-

tives are generally ineffective in reducing socially desirable

responding in economic games in general or in the Trust

Game in particular. That is, although we did not observe any

differences in trust rates as a function of incentivization in

direct questioning, we cannot rule out that the motives driv-

ing behavior differ between hypothetical and incentivized

scenarios. For example, if the trustor knows that there is

no real trustee (as in the hypothetical version), trust behav-

ior might no longer be based on expectations regarding the

other’s trustworthiness. Future research is certainly required

to clarify this issue.

In conclusion, our findings suggest that trust in the Trust

Game might indeed be sensitive to changes in the level of

anonymity of individuals’ responses. By contrast, provid-

ing behavior-contingent incentives does not necessarily al-

ter levels of trust. Although incentives are certainly use-

ful to render the behavior under scrutiny more “real”, it

should not be taken for granted that incentives will suffice

to eliminate socially desirable responding and correspond-

ingly affect levels of trust. This is plausible given that,

even with incentives present, people may be influenced by

reputational concerns that can arguably be minimized only

when responses are inconclusive — as is the case under indi-

rect questioning. Rather than relying on incentives alone to

rule out social desirability biases, future research may profit

from corresponding alternative methods.
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