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ABSTRACT 
 
Self-dealing is difficult to study because its success depends on its concealment from its victims. A by-
product of this is that researchers using naturally occurring data cannot directly observe strategies that 
successfully conceal self-dealing. Because self-dealing cannot be directly observed in naturally occurring 
data, we conduct a contextually rich experiment where profitable self-dealing can emerge endogenously 
along with concealment actions fashioned by the self-dealer. We find that a significant percentage of 
subjects profitably self-deal and use multiple actions that likely have the effect of concealing self-dealing. 
These actions include opacity-preserving resource allocations, misleading communication, and providing 
high early benefits to partners that can subsequently be exploited for personal gain. Interestingly, these 
choices also include profit skimming, which may lessen partner suspicions. Profit skimming also limits 
private gains from deception. The ultimate consequence is that self-dealing occurs frequently, but its 
impact on the distribution of wealth and economic efficiency is lessened considerably. Economies with 
frequent deception produce comparable social gains to ones where self-dealing is largely eliminated by 
the provision of hard information that makes behavior transparent. 
 
 
 



The thief imagines he does no evil, when he steals from the rich, what he supposes they may easily want, 
and what possibly they may never even know has been stolen from them. The adulterer imagines he does 
no evil, when he corrupts the wife of his friend, provided he covers his intrigue from the suspicion of the 
husband, and does not disturb the peace of the family. When once we begin to give way to such 
refinements, there is no enormity so gross of which we may not be capable. 
Adam Smith1 

 
F—k my victims. I carried them for twenty years, and now I’m doing 150 years.  
Bernard Madoff2 

 

I. INTRODUCTION 

Self-dealing is profitable when it is successfully concealed from its victims. Bernard Madoff 

sustained a massive Ponzi scheme for two decades through falsified transaction records and an ability to 

build false trust through force of personality (Henriques 2012). Cases like the Madoff scheme raise 

significant questions about why such frauds occur. Researchers have studied both individuals’ 

willingness to deceive for personal gain and their ability to spot deception by others. Evidence suggests 

that some may be averse to lying while others are willing to cheat others for personal gain (Charness 

and Dufwenberg 2006; Gneezy 2005). Other research suggests that detecting deception is not 

straightforward and the success of such efforts varies widely across differing contexts (Vrij 2008). 

 Extant research on deception sheds less light on how interaction between self-dealers and 

victims unfolds while concealed self-dealing is occurring. A major reason for this is that successfully 

concealed self-dealing by definition allows neither the victim nor a third-party researcher to directly 

observe such conduct. Thus, we are left with incomplete answers to questions such as: what devices 

allow fraudsters to successfully conceal self-dealing, what magnitude of private gains can perpetrators 

extract and still be able to conceal their behavior, what social losses occur when self-dealing may be 

suspected but cannot be confirmed, and what role can hard accounting information play in constraining 

                                                        
1
 Adam Smith (1759) The Theory of Moral Sentiments, Part III, Chapter VI. 

2
 Attributed to Madoff by a fellow inmate who had expressed concern for the investors he had defrauded; quoted 

in Fishman, S. “Bernie Madoff, Free at Last, New York magazine (June 10, 2010).  
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self-dealing? Our contribution is a contextually rich experiment that provides evidence on these 

questions.3 

 Our experiment involves multi-period interactions between an “investor” and a “trustee” in an 

investment-trust game with uncertain payoffs. The investor is endowed each period with resources that 

can be invested to generate a gain that the trustee then divides. The wealth generated for a period 

depends on the investment level and the realization of an uncertain multiplier observed only by the 

trustee. The investor and trustee directly communicate through chat (i.e., “cheap talk”) at the end of 

each period. We refer to this as a NoInfo-Chat economy. 

 Self-dealing and concealment strategies used by NoInfo-Chat trustees can arise endogenously 

during the experiment. More importantly, we observe several aspects of the trustee’s behavior that the 

investor cannot. This means that we can identify instances where a trustee returns a lower percentage 

to the investor and takes actions that could lead the investor to falsely believe that the trustee did not 

self-deal. We can also observe related actions by a NoInfo-Chat trustee that may build false investor 

trust by providing high early returns or using communication to build a personal relationship that can 

later be exploited for private gain. 

Two experimental manipulations allow us to measure how opportunities for trustee information 

provision alter behavior in the NoInfo-Chat economy. First, we run an otherwise identical economy 

where the trustee can also choose at the start of a period to have the investor told (at the end of the 

period) the total amount that the trustee had divided. The provision of this hard information allows the 

investor to infer the realized multiplier, which implies that trustee return decisions become fully 

transparent in this HardInfo-Chat economy. Comparing the NoInfo-Chat and HardInfo-Chat economies 

allows us to identify how NoInfo-Chat trustee behavior is altered by reliable information that can 

improve transparency and increase accountability. Second, we also run NoInfo and HardInfo economies 

                                                        
3
 One purpose of an experiment is to provide controlled variation to examine behavior in counterfactual worlds 

that cannot be directly observed in the field (Smith 2004; Falk and Heckman 2009). 
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that are otherwise identical to the NoInfo-Chat and HardInfo-Chat economies except that subjects 

cannot communicate through chat. This allows us to gauge how trustee and investor behavior differ 

when exchange cannot be personalized through direct communication. 

We first investigate whether NoInfo-Chat trustees can convince their investor partners to invest 

despite the possibility that the trustee might self-deal. These tests show that sizable social gains from 

exchange can be generated by economies even when concealed self-dealing is possible. As expected, 

investment is lowest in the NoInfo economies (48% of endowment invested), HardInfo economies 

perform considerably better (65% invested), and adding direct communication further increases welfare 

gains for HardInfo-Chat economies (86% invested). The startling result from these tests is that NoInfo-

Chat investors invest even more than HardInfo-Chat investors (88% of endowment). This demonstrates 

that direct communication can personalize exchange with effects that swamp those associated with a 

formal reporting institution that eliminates opacity. 

Our next tests establish that NoInfo-Chat trustees are more likely than HardInfo-Chat trustees to 

exploit their investor partners through self-dealing. Specifically, the percentage of total resources that 

NoInfo-Chat trustees send back to investors declines as the realized multiplier increases. This effect is 

less pronounced for HardInfo-Chat trustees, especially in later periods when NoInfo-Chat trustees 

continue self-dealing while HardInfo-Chat trustees’ resource division decisions become independent of 

the realized multiplier. 

Our final tests explore whether NoInfo-Chat trustees take actions that could conceal self-dealing. 

Potential concealment actions by NoInfo-Chat trustees include opacity preserving returns, deceptive 

communication during chat periods when higher multipliers are realized, and other actions to build false 

trust that can be exploited for personal gain. We find that NoInfo-Chat trustees cluster into three groups 

based on the frequency of opacity-preserving returns: some always equitably share resources, others 

take a larger cut for themselves when their investor partners have made low investments, and the rest 
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repeatedly self-deal even though their partners make larger investments. One characteristic of opacity 

preserving returns by NoInfo-Chat trustees is that they involve profit “skimming” rather than taking the 

maximum amount possible. Skimming likely allows a deceptive trustee to lessen investor suspicions; it 

also means that NoInfo-Chat investors earn rates of return that are only marginally lower than those of 

HardInfo-Chat investors and substantially higher than those of both HardInfo and NoInfo investors. 

NoInfo-Chat trustees who make opacity-preserving returns also communicate in ways that could 

conceal self-serving resource allocations. Specifically, NoInfo-Chat trustees are more likely to remain 

silent or make inaccurate disclosures about large realized multipliers. NoInfo-Chat trustees’ chat 

messages also show less frequent use of words that contain “mult” and more frequent use of positive 

emoticons (e.g., “):”). Consistent with prior research, self-dealing NoInfo-Chat trustees make lees 

frequent reference to first-person pronouns, which may reflect a desire to avoid taking ownership of 

their self-serving behavior. Finally, NoInfo-Chat trustees provide more positive investor returns in the 

first half of the experiment than in the second half; this tendency was not observed in the HardInfo-Chat, 

HardInfo, and HardInfo economies.  

One implication of our results is that a formal system for reporting hard information per se may 

not reduce social losses from concealed self-dealing when direct communication is available. Direct 

communication allows self-dealers to implement concealment strategies that sustain both high social 

gains from exchange and private benefits from self-dealing. These findings are consistent with 

arguments that information manipulation may be largely benign in some cases (e.g., Arya, Glover, and 

Sunder 2003).  

Our experimental evidence also adds to the body of knowledge in multiple research areas. A 

long line of experiments has established that cheap talk increases cooperation (Dawes, McTavish, and 

Shaklee 1977; Crawford 1998; Forsythe et al. 1999; Ledyard 1995; Cai and Wang 2006; Charness and 

Dufwenberg 2006). We extend these findings to show that communication can add considerable 
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economic value even when some use it to conceal self-dealing. A second set of experimental studies 

shows that deception can be either implicit, explicit, or involve telling strategic “truths” (Croson, Boles, 

and Murnighan 2003; Gneezy 2005; Sutter 2009; Kriss, Nagel, and Weber 2013). We add to this work by 

showing that deceivers can spontaneously craft complex strategies for deception that both preserve 

social gains from exchange and enable modest private gains from self-dealing.  

Within the accounting literature, King (2002) shows that non-credible communication by 

managers in an auditing context can be reduced through social pressure from other group members, 

and Hales et al. (2011) identify conditions where individual investors’ beliefs will be more sensitive to 

“hyped” disclosures (see also Rennekamp 2012; Tan et al. 2014). Another set of papers explores similar 

issues with naturally occurring data and document correlations between detected accounting frauds and 

markers of deceptive communication (e.g., Larcker and Zakolyukina 2012; Hobson et al. 2012). We 

extend these studies by showing that self-dealing and deceptive communication can emerge in a 

contextually rich experiment, but have second-order effects on economic efficiency in part because self-

dealers avoid egregious cheating and only skim profits.  

 Our study is subject to a caveat about the external validity of our experiment. While our 

experiment is contextually rich, it is still impossible to incorporate into a laboratory experiment every 

complexity present in naturally occurring settings where deception and self-dealing occur. An effective 

way to address this issue is through replication and extension; we offer suggestions for future research 

in the concluding section of the paper that can aid our understanding of the boundaries of feasible 

exchange in settings where self-dealing and deception can destroy gains from trade.  

The paper is organized as follows. We first describe the structure of our experiment and our 

approach to data analysis. Data collection is discussed next and results are then presented. A final 

section summarizes our findings and offers suggestions for future research. 
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II. EXPERIMENT STRUCTURE AND APPROACH TO DATA ANALYSIS 

Experiment Structure 

 Our experiment is a multi-period investment-trust game derived from the one-period game in 

Berg, Dickhaut, and McCabe (1995) and a multi-period game akin to Camerer and Weigelt (1988) and 

King-Casas et al. (2005). We use a multi-dyad version of this game similar to that used by Basu et al. 

(2009). The structure of our experiment differs from these studies because we incorporate payoff 

uncertainty as in Coricelli, Morales, and Mahlstadt (2006) and Lunawat (2012, 2013). 

 Each economy includes four persons; two play the role of “investor” and two play the role of 

“trustee.”4 Each period begins when an investor receives a separate initial endowment of ten currency 

units (lira) for each trustee. All or part of this endowment can be sent to that trustee in whole numbers. 

The trustee receives a varying amount equal to the product of the investment and a multiplier that 

ranges from one to five in whole numbers with each being equally likely. Thus, if an investor invests all 

ten lira, the trustee will receive 10, 20, 30, 40, or 50 lira.  

 The trustee is told the amount sent by the investor and the amount she has received. The 

investor is not told the amount received by the trustee or the realized multiplier. Thus, the trustee 

knows the realized value of the multiplier but the investor does not. A separate multiplier is randomly 

drawn (with replacement) in every period for each of the four dyads in the economy. This precludes the 

possibility that the investor can infer the multiplier based on her interactions with the other trustee. 

After learning the investment level and total amount received, the trustee decides how much to send 

back to the investor.  

                                                        
4
 Each economy in Basu et al. (2009) included five investors and five trustees. We reduced that number to two 

investors and two trustees to preserve interactions with multiple partners while reducing the likelihood that the 
task would tax subjects’ memory. 
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 We implement a multi-period game by repeating this process ten times. To lessen end game 

behavior, subjects are not told how many periods the game will be repeated. Subject anonymity is 

maintained throughout. This simple case is referred to as the NoInfo economy. 

 Two experimental manipulations vary whether and how the trustee can provide information on 

the realized multiplier to the investor. The first allows the trustee to choose whether to inform the 

investor about the total amount received by the trustee. In this HardInfo economy, each trustee (B1 or 

B2) is asked prior to the investor’s decision and the draw of the multiplier whether she wants the 

experimenter to inform a given investor (A1 or A2) of the actual amount received by the trustee. This 

institution provides hard information in that the actual amount received by the trustee is revealed to 

the investor. Because the investor will know the actual realized multiplier, the trustee’s return decision 

will be completely transparent when hard information is provided. 

Our second manipulation allows the trustee and investor to communicate through a chat 

mechanism. Investors and trustees can send text messages via a text-based electronic notebook on their 

computer screens. Subjects could send any message they wished that excluded personal information 

during a three-minute interval at the end of each period prior to the final period.5 Any specific message 

could be sent only to a single partner; a subject wanting to send identical messages to both partners 

could do so only if they were sent at different times. To avoid collusion, text messages could not be sent 

to the other subject playing the same role – i.e., an investor (trustee) could not send messages to the 

other investor (trustee). We refer to an economy where only the chat institution is available to transmit 

information as a NoInfo-Chat economy. Economies where a trustee can provide hard information to 

their partners and communicate through chat are referred to as HardInfo-Chat economies. 

Our experimental economies share several features with those previously examined. Prior 

research demonstrates that communication promotes cooperation and increases economic efficiency 

                                                        
5
 Communication via chat involves only text-based communication to avoid confounds due to facial expressions 

and vocal changes (Ekman 2006; Hobson et al. 2012). 
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(Dawes, McTavish, Shaklee 1977; Crawford 1998; Forsythe et al. 1999; Ledyard 1995; Ochs 1995; Sutter 

and Strassmair 2009). Gains from communication arise in part from non-binding promises made by 

subjects that prefer to keep their word (Ben-Ner, Putterman, and Ren 2011; Bochet, Page, and 

Putterman 2006; Charness and Grosskopf 2004; Cohen, Wildschut, and Insko 2010; Duffy and Feltovich 

2002; Ellingsen and Johannesson 2004; Vanberg 2008). Charness and Dufwenberg (2006) show how guilt 

aversion improves cooperation in a single-period trust game with uncertain payoffs and simple 

communication by the trustee. 

While some individuals prefer not to deceive, others will do so for personal gain when the 

opportunity is available. Gneezy (2005) documents that some individuals will deceive a trading partner 

for a private benefit when the other person’s loss is small, but fewer will do so when the other’s loss is 

large. Croson, Boles, and Murnighan (2003) document deception that affects bargaining behavior and 

outcomes in an ultimatum game experiment and Sanchez-Pages and Vorsatz (2007) demonstrate that 

not everyone prefers truth telling. Sutter (2009) demonstrates sophisticated deception in a sender-

receiver experiment that includes truth telling when the message sender expects the receiver to not act 

upon the message. Kriss, Nagel, and Weber (2013) demonstrate that deceivers in an ultimatum game 

use both explicit deception (i.e., untruthful statements) and implicit deception (i.e., information 

revealing actions).  

Several experimental studies in accounting consider related issues. King (2002) explores how 

social pressure applied to auditors can reduce deceptive managerial disclosure. Hales et al. (2011), 

Rennekamp (2012) and Tan et al. (2014) explore the impact of hyped disclosures on investors. A recent 

study by Bentley and Bloomfield (2014) investigates the role of self-deception in decisions to manipulate 

accounting information.6 Brown (2014) shows how small amounts of earnings manipulation can be 

rationalized by managers in a lab setting (see also Dana et al. 2007). Other experimental studies in 

                                                        
6
 Evolutionary theory suggests that self-deception co-evolves jointly with deception of others as a response to 

others’ attempts to detect cheating (von Hippel and Trivers 2011).  
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managerial accounting explore managers’ incentives to communicate honestly (Evans et al. 2001; 

Hannan et al. 2006).  

On the flip side of the deception question, theory suggests that humans have evolved cheater 

detection abilities (Cosmides and Tooby 1992). There is some evidence that individuals can identify 

deception at rates better than chance, but these gains are not large (Belot and van de Ven 2013). This 

accords with evidence from numerous studies suggesting that detecting deception based on verbal and 

visual cues can be subject to frequent errors (Vrij 2008).  

Research on individuals’ willingness to deceive and ability to detect deception provides less 

insight on how successfully concealed self-dealing is sustained. A key question from an economic 

standpoint is: how can a self-dealer successfully conceal cheating from a disadvantaged partner when 

the parties communicate spontaneously and opportunities for detection are present? Even if a self-

dealer makes no obvious mistakes that reveal deceit, a disadvantaged partner may still suspect that all is 

not right. Do suspicions that are not confirmed have material consequences for the distribution of 

wealth and economic efficiency? What kinds of communication and information disclosure emerge as a 

part of a scheme to possibly conceal material self-dealing? 

Answering these questions with naturally occurring data is extremely difficult since successfully 

concealed self-dealing cannot be directly observed in such data.7 In contrast, our experiment 

incorporates several forces that are likely present in naturally occurring settings while still allowing us to 

directly observe conduct by self-dealers to conceal their behavior from trading partners. Specifically, a 

NoInfo-Chat trustee has superior information that makes profitable self-dealing feasible, but she must 

deceive a trading partner so as to avoid a reputational penalty (i.e., reduced investment) if self-dealing is 

suspected. Unstructured bilateral communication between the trustee and the investor allows for a 

                                                        
7
 It is possible to obtain estimates of population-wide rates of unobserved fraud, but these estimates do no 

provide a “close-up” view of fraud as a process and require various assumptions that may be met in varying 
degrees. Recent studies that adopt such an approach to corporate fraud include Dyck et al. (2013) and Wang 
(2013).  
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variety of messages by both parties. In this way a chat session in our experiment is similar to a corporate 

conference call where a dishonest executive might successfully deceive others while facing questions 

that could reveal deception (Larcker and Zakolyukina 2012). In sum, our experiment is contextually rich 

and allows us to directly observe behavior that may exist but remain hidden behind a curtain of opacity 

in naturally occurring settings. 

 

Approach to Data Analysis 

 We begin our data analysis by providing evidence on the following research question: How do 

total wealth and its distribution vary across the NoInfo-Chat, HardInfo-Chat, HardInfo, and NoInfo 

economies? We expect that total investment will be lowest in NoInfo economies since trustees cannot 

transmit any information to investors, and that HardInfo-Chat investors will invest the most since hard 

information provides transparency and chat improves coordination. We thus expect that total 

investment in HardInfo and NoInfo-Chat economies will lie somewhere between the lower bound of 

NoInfo economies and the upper bound of HardInfo-Chat economies. The extent to which total 

investment in the HardInfo economies exceeds that of NoInfo-Chat economies (or vice versa) will 

depend on the relative effects of hard information and chat in securing investor trust.  

 The distribution of wealth within our experimental economies depends on both investment 

levels and trustee resource division decisions. Zero investment means that the investor keeps all of the 

wealth and the trustee gets nothing. Positive investment can generate gains that lessen the disparity 

between investor and trustee wealth. We expect the distribution of wealth to be more egalitarian in 

HardInfo-Chat economies because investment is expected to be highest and a trustee can be held to 

account for unequal resource divisions. The relative ranking of the other economies will depend on 

differences in investment level as well as the specifics of how trustees divide the gains accruing from 

investment.  
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We next consider whether a NoInfo-Chat trustee will exploit her informational advantage to 

extract greater personal benefits when the realized multiplier is larger. To illustrate, assume a NoInfo-

Chat investor invests the maximum of ten lira and the realized multiplier is 5 (i.e., the trustee receives 

50 lira). If the trustee splits the total available equally with the investor and sends back 25 lira, the 

investor will likely make a maximum investment in the next period. However, the investor might 

continue to invest the maximum if the trustee sends back only 20 lira provided she believes that the 

realized multiplier was 4. The limit of this argument is reached when the trustee sends back five lira and 

falsely claims that the realized multiplier was 1. Of course, this will be difficult to do every period since a 

string of consistently low returns would likely arouse the investor’s suspicion and lead her to withhold 

investment. 

A HardInfo-Chat trustee will have less flexibility since an investor could condition her investment 

on whether the trustee provides hard information. Ijiri (1975, 36) describes hard information as 

resulting from “the processing of verifiable facts by justifiable rules” such that it is “difficult for people to 

disagree” whereas soft information “can easily be pushed in one direction or the other.” Prior 

theoretical research suggests that verifiable accounting reports can discipline managers’ softer 

disclosures (e.g., Christensen 1981; Dye 1983; Gigler and Hemmer 1998; Ball 2001;Arya et al. 2004). We 

expect that hard information provision can enable a trustee to establish a reputation for equitably 

sharing gains with the investor (Basu et al. 2009). Our second set of tests examines the following 

alternative hypothesis: are NoInfo-Chat trustees’ returns to investors lower than those provided by 

HardInfo-Chat trustees when the realized multiplier is larger? 

A NoInfo-Chat trustee’s ability to secure greater private benefits depends also on whether the 

investor’s beliefs about the trustee’s behavior can be manipulated. A concealment strategy used by a 

NoInfo-Chat trustee could involve several actions that collectively manipulate investor beliefs to the 

trustee’s advantage. First, the trustee might make a return that preserves opacity about her resource 
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division decision. This would entail returning a lower amount that could feasibly be attributed to a lower 

multiplier. An opacity preserving return might also involve “skimming” profits rather than trying to take 

the maximum possible gain in order to lessen investor suspicions that the trustee divided resources 

unequally.8 A self-dealing NoInfo-Chat trustee might also try to mislead the investor by making a false 

disclosure of the realized multiplier or advantageously remaining silent when a larger multiplier is 

realized. A self-dealing NoInfo-Chat trustee who is particularly cunning might also try to develop a 

personal relationship with the investor that can be exploited for personal gain in future periods. Our 

hypothesis is that NoInfo-Chat trustees will be more likely than HardInfo-Chat trustees to use strategies 

involving multiple actions to manipulate investor beliefs in order an effort to conceal self-dealing.9  

 

III. DATA COLLECTION 

We conducted our experiments at the Center for Interuniversity Research and Analysis on 

Organization (CIRANO) in Montreal, Canada.  CIRANO staff recruited subjects and ran 32 sessions (eight 

sessions for each of the four experimental conditions).10 One hundred twenty-eight subjects from 

CIRANO’s standard subject pool participated and remain completely anonymous to the authors.11  

                                                        
8
 Trivers (1971, 46) uses the label “subtle cheating” to describe such behavior, which he suggests involves 

“reciprocating, but always attempting to give less than one was given, or more precisely, to give less than the 
partner would give if the situation were reversed.” Such subtle cheating may also involve an element of self-
deception to make it successful (von Hippel and Trivers 2011). 
9
 A term to describe such behavior is “Machiavellian intelligence,” which Byrne and Whiten (1997, 20) define as 

“social manipulation to achieve individual benefits at the expense of group members, but without causing such 
disruption that the individual’s membership of the group is put in jeopardy.” Dunbar and Shultz (2007) describe 
such behavior in more neutral terms as resulting from a “social brain” shaped by natural selection. 
10

 In one session for the HardInfo-Chat economy, we experienced a computer malfunction that resulted in the loss 
of chat data after the fourth round for that specific session only. The other data from the session (e.g., investor 
investments, trustee returns, hard information provision) were not affected. Consequently, we include data from 
this specific session in all of our analyses except where we examine variables that require coded chat data. For 
variables based on coded chat data, we exclude data from this session. 
11

 At the time of our experiment, the entire subject pool at CIRANO included 3,223 individuals, of which 52% were 
females. Over 90% are students at local universities like Concordia and McGill. Because our experimental materials 
were in English, this meant that persons in the subject pool who spoke only French (slightly over 40% of the 
CIRANO subject pool) could not serve as subjects in our experiment.  
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Each condition-specific experiment-session included four subjects. Each subject was randomly 

assigned to either an investor or a trustee role (with the restriction that every session contain two 

investors and two trustees). The subject’s role remained unchanged throughout the session. Subjects 

were not informed of the number of periods to mitigate end game effects, but they were informed in 

recruiting materials that the experiment would last about two hours.   

Subjects interacted anonymously over a local computer network facilitated by z-Tree software 

(Fischbacher 2007). The program kept track of all amounts sent and received by each subject in every 

period, provided feedback information to subjects, and tracked the time at which each subject 

confirmed investment or return decisions. 

Subjects first received and read written experiment instructions, and then took a quiz to ensure 

sufficient understanding of the instructions. The experiment facilitator checked quiz answers and 

resolved discrepancies privately before the beginning of the first period. A copy of the experiment 

instructions for a HardInfo-Chat economy is shown in the Appendix. 

A text-based electronic notebook was provided to subjects in NoInfo-Chat and HardInfo-Chat 

economies. The notebook is a blank textbox, situated at the right side of the computer screen. The 

Textbox program recorded the contents of every message sent by subjects during an experimental 

session. These chat messages provide the data on the timing and content of direct communication 

between individual subjects. Textbox was the only method of communication available to subjects.  

Subjects did not have access to paper and pencils, nor could they use computer programs other than z-

Tree and Textbox (the latter available for only those subjects in the NoInfo-Chat and HardInfo-Chat 

conditions). Our analysis of chat data is based on chat after rounds 1 through 9, inclusive.  

 Play within any given period of a HardInfo or HardInfo-Chat economy began when each trustee 

(B1 or B2) was asked whether she wishes to have the total amount received (i.e., investment x 

multiplier) from a given investor (A1 or A2) revealed to that investor at the end of the period. The 
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investor was then informed of the trustee’s choice to reveal the amount she receives from that investor. 

Each investor then decided how much of their ten lira endowment to invest with each trustee.12 All 

investors’ investment decisions were required before trustees were notified of both the amount 

invested by the investor and the total amount they had received as a result of this investment. Trustees 

then decided how much to send back to each investor from the amount that had been received from 

that investor. All trustees’ return decisions were required before investors learned of the amounts that 

had been sent back by trustees.  

After receipt of returns by the investor, subjects paired in a NoInfo-Chat or a HardInfo-Chat 

economy could send online text messages to each of their two partners individually for a three-minute 

interval. The next trading period began after all subjects had completed the chat session and were 

finished reviewing feedback from the prior round. At the end of the tenth trading period, the lira earned 

for all periods was summed and converted to Canadian dollars at a rate of four cents per lira.   

Our results will likely depend on whether subjects communicate through chat and provide hard 

information. NoInfo-Chat trustees send chat messages (average of 4.4 per period) more frequently than 

NoInfo-Chat investors (average = 3.8), HardInfo-Chat trustees (average = 3.9), and HardInfo-Chat 

investors (average = 3.4). HardInfo-Chat trustees provide hard information more frequently than 

HardInfo trustees – 87.2% versus 73.4% of periods, respectively.  

 

IV. EXPERIMENTAL EVIDENCE 

Investment Levels and the Distribution of Wealth in Different Economies 

 Table 1 documents that materially higher investments are made in economies where direct 

communication through chat is available, and the division of total wealth generally favors the investor in 

all but the NoInfo-Chat economies. Panel A of Table 1 shows the mean and median of the economy-wide 

                                                        
12

 The investor’s investment decision was the starting point for each period within NoInfo-Chat and HardInfo-Chat 
economies. 
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average per-period investment as a percent of endowment. To construct this table, we first computed 

the average percent of endowment invested for each of the 32 economies (four types of economies x 

eight replications for each type) using the 40 observations available for each economy (four dyads x ten 

periods). We then calculated the means and medians for each type of economy using the eight averages 

for that specific type of economy. 

 The mean (median) of the economy-wide average percent invested is somewhat higher in 

NoInfo-Chat economies (mean = 88.1%; median = 92.9%) than in HardInfo-Chat economies (mean = 

85.5%; median = 87.8%). However, a Mann-Whitney test indicates no statistical significance in a 

comparison of the two distributions. The economy-wide percent invested is markedly lower in 

economies where chat is not available. The mean (median) of the economy-wide average percent 

invested is 65.3% (65.0%) for the eight HardInfo economies and 47.7% (48.0%) for the eight NoInfo 

economies. Differences in percent invested by HardInfo and NoInfo investors are significant at p = 0.014 

using a one-tailed Mann-Whitney test. 

Figure 1 shows that the economically significant difference in investment levels between 

economies with chat versus economies without chat persists throughout the experiment. The rate of 

investment in the NoInfo-Chat and HardInfo-Chat economies increases dramatically in period 2-4. 

Investment in the HardInfo economies is comparable to that of the NoInfo-Chat and HardInfo-Chat 

economies in period 1, but (like the NoInfo economies) does not increase dramatically in later periods. 

The materially higher investments in NoInfo-Chat and HardInfo-Chat economies versus the 

NoInfo and HardInfo economies are consistent with prior research suggesting that communication 

increases cooperation. The sizable difference in investment level between the NoInfo-Chat and the 

HardInfo economies (88.1% versus 65.3%) suggests that chat has a greater effect than hard information 

on investor trust within the context of our experiment.  
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 Panel B of Table 1 shows the economy-wide average percentage of total wealth captured by the 

trustee for each type of economy. Total wealth in a given period equals the sum of the amount retained 

by the investor from her endowment and the amount invested multiplied by the realized multiplier. 

NoInfo-Chat trustees are the only trustees who capture more than half of the total wealth available 

(mean 50.3%; median 50.7%); trustees’ share is lowest in NoInfo economies (mean 34.3%). This pattern 

is broadly consistent with self-dealing by NoInfo-Chat trustees, but more refined tests are needed to 

identify such effects. We turn next to this issue. 

 

NoInfo-Chat Trustee Resource Division Decisions 

 We now consider whether NoInfo-Chat trustees’ information advantage allows them to extract 

greater private benefits than HardInfo-Chat trustees when the realized multiplier is larger. Specifically, 

we expect that the difference in the average percentage sent back by NoInfo-Chat trustees and 

HardInfo-Chat trustees becomes more negative as the realized multiplier increases.  

The percent returned equals the amount sent back by the trustee divided by the total resources 

to be divided (investment x multiplier). The mean (median) percent returned for all periods where 

positive investments were made is 45.8% (50%) for the NoInfo-Chat economies and 47.5% (50%) for the 

HardInfo-Chat economies.13 NoInfo-Chat trustees send back less than half more frequently (34.1%) than 

do HardInfo-Chat trustees (24.9%).  

 To more directly identify differences in trustee returns that vary with the realized multiplier, we 

estimate the following regression model: 

%RETijt =  + 1 INVijt + 2 MULTijt + 3 PERIODijt + 4 MULTijt PERIODijt + 5 NoInfo-Chatij + 

6 INVijt NoInfo-Chatij + 7 MULTijt NoInfo-Chatij + 8 PERIODijt NoInfo-Chatij +  

9 MULTijt PERIODijt NoInfo-Chatij + ijt     
 

                                                        
13

 NoInfo-Chat investors make a zero investment three times and HardInfo-Chat investors do so six times. These 
observations are excluded when calculating the economy-wide percent returned. 
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The dependent variable is the percentage of the total received by trustee j in period t that is 

returned to investor i (%RETijt). Independent variables include the level of investment by investor i with 

trustee j in period t (INVijt), the multiplier realized in period t for the i-j dyad (MULTijt), the period of the 

experiment (PERIODijt), a dummy variable equal to 1 for NoInfo-Chat economies and 0 for HardInfo-Chat 

economies, and interaction effects between these variables. We estimate (1) using Ordinary Least 

Squares with standard errors clustered by trustee. The sample used to estimate equation (1) includes all 

NoInfo-Chat and HardInfo-Chat returns except the nine cases where the trustee could not make a return 

decision because the investor had invested zero lira.  

If both NoInfo-Chat and HardInfo-Chat trustees take greater personal gains when the realized 

multiplier is larger, the coefficient on MULTijt (2) will be negative. If trustees’ return sensitivity to 

multiplier variation changes across periods, then the coefficient on the interaction between MULT and 

PERIOD (4) will differ from zero. If the extent to which a trustee takes a greater share for larger 

multipliers is on average more pronounced in NoInfo-Chat economies in the first period, the coefficient 

on the interaction between MULT and NoInfo-Chat (7) will be negative. If NoInfo-Chat trustees extract 

greater private gains in later periods relative to HardInfo-Chat trustees, the coefficient on the 

interaction between MULT, NoInfo-Chat, and PERIOD (9) will be negative.  

 Figure 2 plots the marginal impact of multiplier variation on the percent returned as a function 

of period for the HardInfo-Chat economies [2 + (4 * PERIOD)] and NoInfo-Chat economies [(2 + 7 + 

((4 + 9) * PERIOD)] separately. The coefficient on MULT (2) is reliably negative (-0.076, t=-2.86) and 

the coefficient on the MULT-PERIOD interaction (4) is positive (0.008, t=2.47). These estimates imply 

that the coefficient mapping the multiplier into percent returned for HardInfo-Chat economies is 

negative at t=1 (-0.068), but has increased to become slightly positive by period 10 (0.004).  

A different story emerges for NoInfo-Chat trustees after factoring in the estimated values for 7 

(=0.061, t=2.08) and 9 (=-0.012, t=-2.79). This indicates that the coefficient mapping the multiplier into 
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the percent returned by a NoInfo-Chat trustee is negative in period 1 (-.019). This coefficient (2 + 7 + 

((4 + 9) * PERIOD)) becomes more negative as time passes. By the final period the coefficient value (-

0.055) is nearly three times more negative than it was in period 1. Viewed collectively, the evidence in 

Figure 2 suggests that NoInfo-Chat trustees secure greater private gains for larger realized multipliers 

that increase in later periods. In contrast, HardInfo-Chat trustees’ later returns are largely independent 

of the realized multiplier.  

 

NoInfo-Chat Trustees’ Concealment Strategies 

 We now identify actions by NoInfo-Chat trustees that could help conceal self-dealing. These 

include decisions that directly alter the distribution of resources as well as information manipulation 

that may induce false beliefs by the investor. An example of the former is a resource sharing decision 

that increases the trustee’s share of the gains while preserving opacity from the investor’s perspective. 

The latter includes information manipulation involving either false disclosure or advantageous silence 

about larger realized multipliers. 

 An opacity preserving return (OPR) by a trustee has the potential to create false beliefs by the 

investor about the multiplier’s realized value. This requires a return by the trustee that implies a 

multiplier that is both feasible (i.e., a whole number) and lower than that actually realized. To illustrate, 

assume an investment of ten lira and a realized multiplier of 5 in a situation where the investor expects 

an equal resource division by the trustee. If the trustee returns 22 lira to the investor, the multiplier 

implicit in the trustee’s return equals 4.4 (22 x 2/10), which is infeasible since it is not a whole number. 

In contrast, a return of 20 lira has a feasible implicit multiplier of 4. For present purposes, we define an 

OPR to be a return where the trustee returns an amount that implies a feasible multiplier that is lower 

than that actually realized under the assumption that the investor expects the trustee to send back half 

of the total amount she received. 
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 We calculate OPR frequency for a given economy as the number of trustee OPR returns divided 

by the number of non-zero investments for that economy. The percentage of OPRs for NoInfo-Chat 

economies ranges from a low of 8.1% to a high of 47.5% with a mean of 22.6% (see Panel A of Table 2). 

The average OPR percentage for the eight HardInfo-Chat economies is 7.1% with a minimum of 0% and a 

maximum of 21.6%. The difference in OPR frequency across the NoInfo-Chat and HardInfo-Chat 

economies is significant at p = 0.005 based on a one-tailed Mann-Whitney test.14  

 The NoInfo-Chat and HardInfo-Chat economies also exhibit different patterns of OPR frequency 

for early and late periods (see Panel B of Table 2). The average of the mean OPR percentage for NoInfo-

Chat trustees is higher in periods 6-10 (24.4%) than in periods 1-5 (20.7%). In contrast, the average 

mean OPR percentage for HardInfo-Chat trustees in periods 6-10 is only 2.2%, which suggests that OPRs 

are largely eliminated in later periods for HardInfo-Chat economies. Applying a two-tailed Mann-

Whitney test to the changes in OPR percentage for the eight NoInfo-Chat economies (mean = +3.7%) 

and the eight HardInfo-Chat economies (mean = -9.7%) rejects the null of no difference at p = 0.024 

based on a two-tailed test. 

 Most OPRs by NoInfo-Chat trustees involve “skimming” of profits rather than taking the 

maximum gain possible. For example, suppose a NoInfo-Chat investor invests 10 lira and the realized 

multiplier equals 5. If the trustee seeks to skim off only a portion of the maximum available, she might 

return 15 lira to the investor and claim that the realized multiplier equaled 3. This lowers the trustee’s 

private gain (compared to sending back 5 lira and claiming the multiplier was 1), but the trustee may 

benefit if it lessens investor suspicions of self-dealing. 

 The results in panel C of Table 2 suggest that skimming is the norm for NoInfo-Chat trustees 

when making an OPR – the trustee takes the maximum possible in only 12.5% (9 of 72) of cases. 

Particularly noteworthy is the fact that none of the OPRs where the realized multiplier equals 5 are ones 

                                                        
14

 Comparable mean OPR frequencies for the eight NoInfo and eight HardInfo economies are 21.7% and 25.8%, 
respectively. 
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where the maximum is taken. We calculate percentage skim as the difference between the actual and 

implicit multipliers divided by the difference between the actual multiplier and its minimum of 1. The 

mean (median) percentage skim equals 48.6% (50.0%), which suggests that NoInfo-Chat trustees extract 

a private gain when making an OPR of roughly about half of the maximum possible. 

 NoInfo-Chat trustees cluster into groups based on OPR frequency - see Panel D of Table 2. This is 

consistent with evidence suggesting variation in individual truthfulness (Gibson, Tanner, and Wagner 

2013; Gneezy, Rockenbach, and Serra-Garcia 2013). Some are routinely “dishonest” during the 

experiment – e.g., seven trustees make two or more OPRs in each of their dyads over the course of all 

ten periods. These instances likely reflect self-dealing since their investor partners tend to make large 

investments (average of 95% of endowment invested). Three NoInfo-Chat trustees are “honest” in that 

they never make an OPR. Since these trustees also receive high investments from their partners 

(average of 98% of endowment), the main difference between these two groups is that the dishonest 

trustees exploit their informational advantage repeatedly (OPRs in 43% of all periods) to obtain a 

greater share of the profits. Six “other” trustees receive lower investments (mean of 75%), which 

suggests that these trustees make OPRs less frequently and may do so in part to punish low investment. 

 We now consider whether and how NoInfo-Chat trustees use chat to possibly induce false 

investor beliefs about the trustee’s resource sharing decision. Since hard information provision renders 

the disclosure of specific multiplier realizations by HardInfo-Chat trustees during chat superfluous, we 

focus on how multiplier disclosures during chat by NoInfo-Chat trustees vary with the level of the 

realized multiplier. We expect that a NoInfo-Chat trustee will be more likely to make no specific 

disclosure or provide an inaccurate disclosure when the realized multiplier is larger.  

 During any chat session, a NoInfo-Chat trustee chooses between three types of multiplier 

disclosures: (1) no statement about the realized multiplier or a statement that includes no information 

about the specific value realized, (2) an accurate statement about the realized multiplier value, or (3) an 
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inaccurate statement about the realized multiplier. Identifying multiplier disclosures during a chat 

session required that we read the chat transcripts to identify cases where a NoInfo-Chat trustee 

revealed the specific multiplier value (or the amount she received). As an example, the following 

messages occur in a chat period where a NoInfo-Chat trustee makes an inaccurate multiplier disclosure:  

Trustee: no luck this time multiplier 1 
Investor: It's OK 
Investor: I trust you 
Investor: 'And now we have a mutual trust exercise' - Ali G indahouse 
Investor::) 
Investor: I sent this to the other receiver too 
Trustee: perfect 
Trustee: trust is the most important thing 

 
 

This disclosure is inaccurate in that the trustee explicitly states that the realized multiplier was 

one when in fact it was equal to three. The disclosure is even more misleading because the trustee 

returned 10 lira, which possibly led the investor to falsely believe that the trustee had behaved 

altruistically by keeping nothing for herself. 

For each of the eight NoInfo-Chat economies, we calculate the percentage of cases where the 

trustee made no multiplier disclosure when the realized multiplier equaled 1. The top row of Table 3 

shows that the average percentage of non-disclosure for the eight NoInfo-Chat economies is 36.4% 

when the realized multiplier equals 1. We then repeated this for multipliers of 2, 3, 4, and 5 for each 

NoInfo-Chat economy. The next row in Table 3 shows analogous average percentages of inaccurate 

disclosures calculated in the same way. The third row shows the combined average frequencies of non- 

and inaccurate disclosure. 

The evidence in Table 3 indicates that the frequency of non-disclosure and inaccurate disclosure 

by NoInfo-Chat trustees generally increases as the realized multiplier increases.15 When the realized 

                                                        
15

 All but one inaccurate disclosure was lower than the realized multiplier. This one exception appears to be a 
mistake by the trustee that led to multiple messages in the chat period to correct. 
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multiplier equals 2, the mean economy-wide percentage of chat periods where no multiplier disclosure 

or an inaccurate disclosure is made equals 54.1% whereas the same calculation for multiplier=5 shows a 

frequency of 76.0%. To conduct a significance test, the final row aggregates the data across multiplier 

levels of 1 or 2 versus 4 or 5. A one-tailed Mann-Whitney test comparing the eight economy-wide mean 

frequencies of inaccurate and non-disclosure for multipliers of 1 or 2 compared to multipliers of 4 or 5 is 

significant at p = 0.001.  

A broader question associated with Table 3 is whether its results can be linked more directly to 

NoInfo-Chat trustees’ OPR decisions and other indicators of deception in chat messages. We focus on 

the chat messages of “dishonest” NoInfo-Chat trustees during OPR periods, and compare these 

messages with those sent by dishonest trustees in non-OPR periods and messages sent by trustees we 

classify as either “honest” or “other.” The first column of numbers in Table 4 shows various frequency 

counts for characteristics of dishonest NoInfo-Chat trustees’ chat messages in OPR periods. The next 

two columns show the same measures for dishonest NoInfo-Chat trustees’ chat messages in non-OPR 

periods and all messages sent by trustees classified as either “honest” or “other,” respectively.  

The measures in Table 4 apply to three aspects of trustee chat messages. Rows 1 and 2 provide 

a replication of the Table 3 tests for chat messages sent by dishonest NoInfo-Chat trustees in OPR 

periods (Panel A). We then examined several measures of message complexity, which are shown as rows 

(3) – (8) in Panel B of Table 4. Third, we examined first-person singular pronoun usage in NoInfo-Chat 

trustees’ OPR period chat messages – see Panel C of Table 4. 

We chose the specific measures in Table 4 because they are likely less subject to measurement 

error. None of the measures require third party coding. This is advantageous if NoInfo-Chat trustees’ 

communication was likely intended to deceive a trading partner. This could also make coding difficult for 
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a third party unless she were informed of the study’s hypotheses.16 Coding the chat data using available 

computer programs would also be more difficult since many of the chat messages use the language of 

text messaging (e.g., a message stating “IMHO U R Gr8” may not be interpreted as “in my humble 

opinion, you are great”).17  

Rows (1) and (2) of Table 4 indicate that dishonest NoInfo-Chat trustees provide a specific 

multiplier disclosure in only 17.0% of their OPR periods and all of these disclosures are inaccurate. These 

same trustees make a specific multiplier disclosure in 38.4% of non-OPR periods, but only 3.6% of these 

disclosures are inaccurate. The honest and other trustees provide multiplier disclosures in 57.4% of all 

chat periods. These results suggest that the findings in Table 3 arise mainly from those trustees that 

make repeated OPR choices.  

Prior research suggests that liars tend to communicate in ways that require less cognitive effort 

to lessen the odds that they will be tripped up in telling a lie (Newman et al. 2003). This suggests that 

NoInfo-Chat trustees will likely send fewer (and shorter) messages during OPR periods. Frequencies in 

row (3) suggest that NoInfo-Chat trustees send fewer messages in OPR periods than in non-OPR periods, 

but this difference is not large. Further, trustees classified as either “honest” or “other” send fewer 

messages than dishonest trustees. Row (4) suggests that NoInfo-Chat trustees do not send longer 

messages (as measured by mean character count) in OPR periods than in non-OPR periods.  

The measures of message complexity in rows (5) – (8) focus on topic avoidance as a means for a 

liar to simplify communication. The measure in row (5) is based on the notion that a dishonest trustee 

lying about the realized multiplier will avoid using words that contain the term “mult.” The data are 

consistent with this conjecture. Dishonest NoInfo-Chat trustees use words containing “mult” in only 

15.1% of OPR periods compared to 35.6% of non-OPR periods and 29.6% for honest and other trustees. 

                                                        
16

 Third-party coders who are uninformed of the study’s hypotheses are frequently used to code chat data in 
economic experiments (Cooper and Kagel 2005; Sutter and Strassmair 2009; Douthit, Kearney, and Stevens 2012; 
Bowlin, Hobson, and Piercey 2013).  
17

 This example is taken from Farina and Lyddy (2011). 
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The next measure is based on the idea that personalization of the investor-trustee relationship 

can allow the trustee to steer the conversation away from the specifics of her resource division 

decisions. More broadly, personal communication through chat can transform impersonal market 

interactions into a personalized exchange relationship (e.g., McCloskey and Klamer 1995; Kimbrough, 

Smith, and Wilson 2008; Smith 2008). This in turn could make it easier for a self-dealing trustee to 

distract an investor with extraneous talk. The following is an illustrative example. These messages occur 

in the chat session after the investor made a maximum investment in each of the three prior periods, 

the multiplier equaled 5 in each of these periods, and the trustee made OPR returns in the three 

periods:  

Trustee: do you think that internet dating is for real... i do know one co-worker who met his gf 
through lavalife 
Investor: i dunno, those eharmony commercials are pretty encouraging 
Investor: dr. phil can't be wrong 
Trustee: dr. phil is a schmuck 
Investor: whoa, back up 
Investor: okay i'm just kidding, he's a tool 
Investor: you know who's not a tool? oprah!! 
Trustee: uhoh, did i just reveal too much personal info by using the word schmuck 
Investor: haha 
Investor: you're in trouble now 
Trustee: well, minorities are cool 
Investor: yeah... high five 
Investor: (trying not to reveal to much personal info, haha) 
Investor: too much 
Investor: there 
Investor: im not dumb 

 
One interesting aspect of this conversation is the use of the term “haha” to signify humor, which 

is one indication of personal communication. We define a chat message to make use of humor if one of 

the following terms is present: “lol,” “hehe,” “haha,” or “fun.”18 Dishonest trustees make greater use of 

humor in OPR periods (34.0%) than in non-OPR periods (23.3%). Both of these frequencies exceed the 

rate for honest or other trustees (19.1%).  

                                                        
18

 “lol” is a text message meaning “laugh out loud.” 
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Another device that might be indicative of a personalized relationship is use of an “emoticon,” 

which is shown in bold in the following messages: 

Trustee: I actually was contenplating screwing myself that time and giving you 15 just to make you 
feel better 
Trustee: should never have done psych... ;) 
Investor: haha that is so nice 
Investor: what would make me feel better is a 5x... if you want 

 
Rows (7) and (8) of Table 4 show that the frequency of positive emoticons (“)”) is considerably 

higher than the use of negative emoticons (“(”). The frequency of positive emoticon use by dishonest 

trustees is the same in both OPR and non-OPR periods (15.1%), but this frequency is markedly higher 

than for trustees classified as either honest or other (3.1%). 

Row (9) shows the frequency of first-person singular pronoun usage in chat messages. As a 

benchmark, this panel also provides frequencies for usage of other pronouns. Prior research finds that 

liars tend to make fewer self-references in order to distance themselves from their false statements (Vrij 

2008, 101-8; Newman et al. 2003). We thus expect that first person singular pronoun usage by dishonest 

NoInfo-Chat trustees will be lower in OPR periods. This in fact is the case: dishonest NoInfo-Chat 

trustees use either “I” or “me” in 54.7% of OPR periods compared to 64.4% of non-OPR periods and 

72.2% by honest and other trustees. No similar pattern is apparent for the use of first-person plural 

pronouns (“we” or “us”) and third-person plural pronouns (“they” or “them”). A similar pattern is 

evident for second-person singular pronoun usage (“you” or “u”).  

The evidence in Tables 3 and 4 suggests that NoInfo-Chat trustees use chat as if they were trying 

to manipulate investor beliefs about realized multipliers and build a personal relationship with their 

investor partners that could subsequently be exploited. But, there are additional actions involving 

promised and realized returns that a NoInfo-Chat trustee can use to increase an investor’s trust. For 

example, a NoInfo-Chat trustee can build false investor trust by either explicitly promising future returns 
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or by delivering high early returns that lead the investor to expect higher future returns. NoInfo-Chat 

trustees employ both of these tactics.  

We observed a frequent use of chat by NoInfo-Chat and HardInfo-Chat trustees to explicitly 

make return promises. For example, all but one dyad in the NoInfo-Chat economies reached an 

agreement about future returns and investments. The frequency was lower in the HardInfo-Chat 

economies, but that was due to a single economy. The typical trustee promise was to return half if the 

investor made a maximum investment. Not surprisingly, the economy-wide average compliance rate 

was also significantly higher than in the HardInfo-Chat economies than for NoInfo-Chat economies.19  

To evaluate whether NoInfo-Chat investors earn high early realized returns, we first calculate 

the rate of return on endowment (ROE) earned by investor i with trustee j in period t as the sum of the 

amount returned by the trustee plus any amount that the investor did not invest less the initial 

endowment of ten lira all divided by the initial endowment of ten lira. The economy-wide mean ROE for 

each of the eight NoInfo-Chat economies during all periods is calculated by taking the simple average of 

ROE across all 40 dyad-period observations (10 periods X 4 dyads). We repeated these calculations for 

each HardInfo-Chat, HardInfo, and NoInfo economy, and also calculated ROE using only returns data for 

periods 1-5 and 6-10 for each type of economy.  

The first column in Table 5 shows that the mean of the economy-wide average per-period ROE 

across all ten periods equals 30.3% for the eight NoInfo-Chat economies, which is only moderately lower 

than the mean of 32.5% for the HardInfo-Chat economies. This result is likely related to NoInfo-Chat 

trustees skimming profits in that taking lower profits results in higher ROE to investors (see Panel C of 

Table 2). The differences between the NoInfo and HardInfo economies are likewise modest even though 

                                                        
19

 Defining compliance as a trustee return that is greater than or equal to that promised in a prior agreement still 
in force, the average economy-wide compliance rate was 96.1% for the HardInfo-Chat economies compared to 
74.7% for the NoInfo-Chat economies. A one-tailed Mann-Whitney test was significant at p = 0.001. 
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the mean investor ROE in both of these economies is only about one-third of that for the NoInfo-Chat 

and HardInfo-Chat economies.  

The main result in Table 5 is that the average ROE earned by NoInfo-Chat investors in periods 1–

5 (34.4%) is substantially higher than that earned in periods 6–10 (26.3%). This is not the case for the 

HardInfo-Chat economies where the difference in average ROE in periods 6-10 (39.2%) is higher than in 

periods 1-5 (29.9%). Additionally, investor ROE is higher in the later sub-periods in the HardInfo and 

NoInfo economies (increases of 4.5% and 15.0%, respectively). Thus, the NoInfo-Chat economy is the 

only case where investor ROE is lower in periods 6-10 than in periods 1-5. This result should be 

interpreted with some caution as differences in ROE changes between the HardInfo-Chat and NoInfo-

Chat economies are not statistically significant at conventional levels. 

 Overall, the results in this sub-section provide support for the view that NoInfo-Chat trustees 

craft complex strategies that entail multiple actions that are consistent with intent to conceal self-

dealing and build false investor trust. These actions include opacity-preserving returns, misleading 

communication during chat, and providing higher returns in early periods. 

 

V. CONCLUDING REMARKS  

 We provided experimental evidence on whether and how economic actors craft complex 

strategies for self-dealing and its concealment from potential victims. The experimental structure and 

manipulations in this paper circumvent a barrier faced by researchers seeking to study self-dealing and 

deception with field data: how can we learn about successful self-dealing when its success requires that 

it be kept secret?  

Our experiment is built from the simple investment game of Berg, Dickhaut, and McCabe (1995) 

and incorporates multiple periods, multiple dyadic interactions, information asymmetry, and 

uncertainty as in Camerer and Weigelt (1988), Coricelli, Morales, and Mahlstadt (2006), King-Casas et al. 
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(2005), Basu et al. (2009), and Lunawat (2012, 2013). We modify this game by allowing subjects to 

directly communicate through a chat institution at the end of each period. Trustees in this NoInfo-Chat 

economy must persuade investors to invest resources that can generate benefits that can benefit both 

parties. We contrast the performance of this economy with others where the trustee has the option of 

revealing hard information that will make her behavior fully transparent.  

 Two main conclusions emerge from our investigation. The first is that the strategies fashioned 

by self-dealing trustees involve multiple tactics such as opacity-preserving resource-sharing decisions, 

misleading communication and actions to build false investor trust that can be subsequently exploited 

for private gain. A second, more important conclusion is that an economy can still generate sizable gains 

from exchange even when self-dealing and deception remains hidden beneath the surface of seemingly 

cordial, mutually beneficial exchange interactions.  

Our findings raise an important question for future research: where precisely is the boundary 

between successful exchange and exchange failure due to suspicion of self-dealing or even fraud? 

Additional research can go beyond our experiment to explore the effects of changing the payoff 

structure to include bankruptcy where the investor faces the risk that wealth could be wiped out. Would 

this possibility alter how investor subjects perceive the risks of self-dealing by trustees? Future research 

might also consider the fact that self-dealing and fraud are reciprocal problems in much the same way as 

pollution and trespass (Coase 1960). From this perspective, a potential victim’s incentives to protect 

against fraud may be as important as a perpetrator’s incentives to perpetrate and conceal fraud. Useful 

future experiments might include allowing investors to choose when and how a trustee provides 

information. This would allow investigation of how competition among various trustees affects investor 

behavior. Such research could ultimately yield new insights about how investor protection institutions 

emerge in response to perceived opportunities for self-dealing. 
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FIGURE 1 
Percent of endowment invested in alternative economies by period 

 
 
Notes: 
This figure plots the average percentage of endowment invested each period by investors in four different types of 
economies (NoInfo-Chat, HardInfo-Chat, HardInfo, and NoInfo). The average percentage of endowment invested in 
any period for a given type of economy is the mean of the ratio of lira invested divided by the endowment of ten 
lira calculated using all 32 available observations (two investors X two dyads X eight replications) for a given period 
(t=1, 2, 3…10). 
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FIGURE 2 
Plotted Values Showing Effect of Multiplier on % Returned by Period 

 
Notes:  
The plot shows how variation in the realized multiplier affects the percent returned by the trustee as PERIOD 
increases from 1 to 10 for the NoInfo-Chat and HardInfo-Chat economies. The specific estimates shown in the plot 

equal [2 + (4 * PERIOD)] for HardInfo-Chat economies and [(2 + 7 + ((4 + 9) * PERIOD)] for NoInfo-Chat 
economies based on coefficient estimates from the following model: 

%RETijt =  + 1 INVijt + 2 MULTijt + 3 PERIODt + 4 MULTijt PERIODt +  

5 NoInfo-Chatij + 6 INVijt NoInfo-Chatij + 7 MULTijt NoInfo-Chatij + 

8 PERIODt NoInfo-Chatij + 9 MULTijt PERIODt NoInfo-Chatij + ijt  
 
The model is estimated using OLS with standard errors clustered by trustee applied to the full sample excluding 
nine observations where the trustee could not make a return because the investor had invested zero lira. %RETitj 
equals the amount sent back by trustee j to investor i in period t divided by the total received by the trustee (equal 
to investment times the realized multiplier). INVijt equals the level of investment by investor i with trustee j in 
period t, MULTijt is realized multiplier in period t for the dyad of investor i and trustee j, PERIODt is the period of 
the experiment , and NoInfo-Chatij is a 0-1 variable equal to 1 for NoInfo-Chat economies and 0 for HardInfo-Chat 
economies. Summary statistics for the dependent variable (%RET) and relevant coefficient estimates are: 
DEPENDENT VARIABLE: %RET   COEFFICIENT ESTIMATES (Adj. R

2
 = 0.151) 

 NoInfo-Chat HardInfo-Chat   Coefficient (t-stat) 
# 317 314  2 (MULT) -0.076 (-2.86) 
Mean   45.8% 47.5%  4 MULT*PERIOD 0.008 (2.47) 
(Median) (50%) (50%)  7 (MULT*NoInfoChat) 0.061 (2.08) 
% < 50% 34.1% 24.9%  9 (MULT*PERIOD* NoInfoChat) -0.012 (-2.79) 

 

!
!
C:!Effect!of!Realized!Multiplier!by!Period!
!

!
!
!
!

!

!
!

!
!

!

!0.08%

!0.07%

!0.06%

!0.05%

!0.04%

!0.03%

!0.02%

!0.01%

0%

0.01%

1% 2% 3% 4% 5% 6% 7% 8% 9% 10%

HardInfo)Chat-

NoInfo)Chat-

!0.08%

!0.07%

!0.06%

!0.05%

!0.04%

!0.03%

!0.02%

!0.01%

0%

0.01%

1% 2% 3% 4% 5% 6% 7% 8% 9% 10%

HardInfo)Chat-

NoInfo)Chat-



 35 

TABLE 1 
Summary Statistics on Investment and the Distribution of Wealth in Different Economies 
 
A: Economy-wide average per-period % of endowment invested  
 

 NoInfo-Chat HardInfo-Chat 
Mean 88.1% 85.5% 
Median 92.9% 87.8% 
p-value Mann-Whitney (two-tailed) ns at p ≤ 0.05 

 
 HardInfo NoInfo 
Mean 65.3% 47.7% 
Median 65.0% 48.0% 
p-value Mann-Whitney (two-tailed) 0.028 

 
B: Economy-wide average per-period % of total wealth captured by the trustee  
 

 NoInfo-Chat HardInfo-Chat 
Mean 50.3% 47.4% 
Median 50.7% 47.7% 
p-value Mann-Whitney (two-tailed) ns at p ≤ 0.05 

 
 HardInfo NoInfo 
Mean 43.9% 34.3% 
Median 43.7% 31.8% 
p-value Mann-Whitney (two-tailed) ns at p ≤ 0.05 

 
Notes: 
Panel A provides summary statistics on the economy-wide average per period percent of endowment that is 
invested in each of the four types of economies. For each of the 32 economies (4 types of economies x 8 
replications of each type), the simple average of lira invested divided by 10 is calculated using the 40 observations 
(4 dyads x 10 periods) for each economy. The mean and median reported in Panel A is based on the eight 
economy-wide averages for that type of economy calculated in this fashion. 
Panel B provides summary statistics on the economy-wide average per period percent of wealth retained by the 
trustee for each of the four types of economies. For each of the 32 economies (4 types of economies x 8 
replications of each type), the simple average of the wealth retained by the trustee is divided by the sum of 
investor and trustee wealth is calculated using the 40 observations (4 dyads x 10 periods) for each economy. The 
mean and median reported in Panel A is based on the eight economy-wide averages for that type of economy 
calculated in this fashion. 
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Table 2 
Opacity preserving returns (OPR) in NoInfo-Chat and HardInfo-Chat economies 
 
A: Mean of Economy-Wide Percentage of OPRs  

NoInfo-Chat (n=8) 22.6%  (n = 72 total) 
HardInfo-Chat (n=8) 7.1% (n = 22 total) 
Mann-Whitney p-value (two-tailed) 0.005 

 
B: Economy-Wide Average Percentage of OPRs by Sub-Period 

 Periods 1-5 Periods 6-10 Change 
NoInfo-Chat (n=8) 20.7% (n=33) 24.4% (n=39) +3.7% 
HardInfo-Chat (n=8) 11.9% (n=19) 2.2% (n=3) -9.7% 
Mann-Whitney p-value (two-tailed)   0.024 

 
C: Extent of Skimming in NoInfo-Chat Trustees’ OPR Decisions (n = 72) 

Actual Multiplier # (%) Cases Where Maximum Taken 
2 3 of 3 (100%) 
3 1 of 14 (7.1%) 
4 5 of 22 (22.7%) 
5 0 of 33 (0%) 
ALL 9 of 72 (12.5%) 
Mean (Median) % Skim (Max = 100%)  48.6%/50.0% 

 
D: NoInfo-Chat Trustee Classified by the Frequency of OPRs 

 “Dishonest” “Honest” Other 
# Trustees 7 3 6 
# (%) OPR Periods 60 of 140 (43%) 0 of 60 (0%) 12 of 117 (10%) 
# Zero Investment Periods 0 0 3 
Mean % of Endowment Invested  95% 98% 75% 
Mean/Median % Profit to Trustee  53.9/55.1 49.3/49.0 46.6/46.0 

 
Notes: 
Panels A & B: The first two rows show the average economy-wide percentage of OPRs in NoInfo-Chat and 
HardInfo-Chat economies. An OPR occurs when a trustee returns an amount that implies a feasible multiplier that 
is lower than that actually realized assuming the investor expects the trustee to send back half of the total she 
received. Panel B: is equivalent to Panel A except it is presented separately for sub-periods 1-5 vs. 6-10 
Panel C: “Skim” refers to a case where the trustee in making an opacity preserving return takes less than the 
maximum possible that would still allow her to plausibly deny having returned less than half the amount she 
received. Skim is calculated as the actual multiplier less the implicit multiplier divided by the difference between 
the actual multiplier and 1. 
Panel D: “Dishonest” includes seven trustees that make two or more OPRs in both of their dyads and “Honest” 
includes three trustees that never make an OPR. The remaining six trustees are classified as “Other.” Average 
investment and % of profits earned during the experiment are calculated for each of the 16 trustees separately. 
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Table 3 
Economy-Wide Frequency of NoInfo-Chat Trustee Non-Disclosure and Inaccurate Disclosure of 
Realized Multipliers 

 Mult = 1 Mult = 2 Mult = 3 Mult = 4 Mult = 5 
(1) Non-Disclosure 36.4% 47.1% 59.7% 66.5% 63.7% 
(2) Inaccurate 
Disclosure 0.0% 7.0% 8.0% 14.1% 12.2% 
      
TOTAL (1) + (2) 36.4% 54.1% 67.7% 80.6% 76.0% 

 
 

 Mult 1 or 2 Mult 4 or 5 Mann-Whitney p-value 
TOTAL (1) + (2) 44.3% 77.1% 0.001 

 
Notes: 
This table shows the incidence of both non-disclosure and inaccurate disclosure of multipliers during chat periods 
for NoInfo-Chat economies. Frequencies are calculated separately according to the realized multiplier during the 
period. The Mann-Whitney test is based on the eight specific frequencies for NoInfo-Chat economies during 
periods where the multiplier equaled 1 or 2 compared with the eight analogous frequencies for the same 
economies in periods where the realized multiplier was equal to 4 or 5. 
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TABLE 4 
Characteristics of Dishonest NoInfo-Chat Trustees’ Chat Messages in OPR Periods 
 

 Dishonest 
Trustees in 

OPR Periods 

Dishonest 
Trustees in Non-

OPR Periods 

Honest & 
Other 

Trustees 
A. SPECIFIC MULTIPLIER DISCLOSURES    
(1) % periods with specific multiplier disclosure  17.0% 38.4% 57.4% 
(2) % specific disclosures that are inaccurate 100.0% 3.6% 16.1% 
    
B. MESSAGE COMPLEXITY    
(3) Mean # messages 4.13 4.47 4.01 
(4) Mean character count per message 32.9 32.3 35.7 
(5) % periods with “mult”  15.1% 35.6% 29.6% 
(6) % periods with HUMOR (“lol,” “hehe,” “haha,” 
or “fun”) 

34.0% 23.3% 19.1% 

(7) % periods with positive emoticons – “)” 15.1% 15.1% 3.1% 
(8) % periods with negative emoticons – “(” 1.9% 4.1% 4.9% 
    
C. FIRST PERSON SINGULAR PRONOUN USAGE    
(9) % periods with “I” or “me” (1st-person singular) 54.7% 64.4% 72.2% 
   % periods with “we” or “us” (1st-person plural) 34.0% 34.2% 30.2% 
   % periods with “you” or “u” (2nd-person singular) 43.4% 50.7% 63.0% 
   % periods with “they” or “them” (3rd-person 
plural) 

18.9% 8.2% 9.9% 

 
Notes: 
Panel A provides a replication of the frequency and accuracy of specific multiplier disclosures during chat sessions 
by NoInfo-Chat Trustees. Dishonest trustees are those who have at least two OPRs in both of their dyads during 
the experiment. Honest trustees have zero OPRs during the experiment while “other” trustees each have at least 
one OPR but do so less frequently than trustees we classify as dishonest.  
Panel B provides evidence based on empirical proxies for the number and length of messages as well as use of 
words containing “mult,” use of humor, and use of punctuation to convey emotion (i.e., “emoticons”).  
Panel C details the frequency of various forms of pronoun usage with the focus being on self (i.e., first-person 
singular) references.  
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TABLE 5 
Summary Statistics on the Average Economy-Wide Investor ROE  
 
 All 

Periods 
 PERIODS 1-5 

ONLY 
PERIODS 6-10 

ONLY 
 

CHANGE 
NoInfo-Chat 30.3%  34.4% 26.3% -8.1% 
HardInfo-Chat 32.5%  29.9% 35.1% +5.2% 
Mann-Whitney p-value (two-tailed) ns at p < 0.05 
      
NoInfo 13.3%  5.8% 20.8% +15.0% 
HardInfo 11.2%  8.9% 13.4% +4.5% 
Mann-Whitney p-value (two-tailed) ns at p < 0.05 
 
Notes: 
This table shows the mean investor ROE across the eight NoInfo-Chat, HardInfo-Chat, HardInfo-Chat, and NoInfo 
economies separately. The first column (labeled “All Periods”) represents the economy-wide average based on 40 
observations per economy (four dyads X 10 periods). The economy-wide average is the simple mean of these eight 
values for a given type of economy. The second and third columns (labeled “PERIODS 1-5 ONLY” and “PERIODS 6-
10 ONLY”) are the same calculations except they apply are based on specific sub-period data as noted. The Mann-
Whitney test is applied to eight specific values of the change in ROE across sub-periods for the two types of 
economies. 
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APPENDIX 
Experiment Instructions for HardInfo-Chat Economy 

 
Introduction 
You have been invited to participate in a decision making experiment.  This experiment will last 
approximately two hours. During today’s session, you will earn income in an experimental currency 
called Lira.  At the end of the session, this currency will be converted to dollars at a rate of $0.04 (4 
cents) per Lira, and you will be paid in cash. In addition to this income, you will also receive a show-up 
fee of $10. 
 
Please read these instructions very carefully.  You will be required to complete a quiz, in order to 
demonstrate that you have a complete and accurate understanding of these instructions.  After you 
have completed the quiz, the administrator will check your answers and discuss with you any questions 
that have been answered incorrectly.  
 
You are free to withdraw from the experiment at any time, for any reason.  If you choose to do so, 
please raise your hand.  In this case, you will be paid your $10 show-up fee as you leave. 
 
Session Overview 
This session will be run entirely over the computer.  Please do not talk with any of the other participants.  
If you have a question, you may raise your hand, and the administrator will answer the question 
privately.   
 
Roles and Procedures 
Every participant will be assigned to the role of either an A-player or a B-player.  You will be organized 
into groups of 4 players, consisting of 2 A-players and 2 B-players.  Each A-player in the group will be 
simultaneously paired with the 2 B-players in the group.  Similarly, each B-player will be simultaneously 
paired with the 2 A-players.  For example, if the 2 A-players in a group are designated A1-A2, and the 2 
B-players are designated B1-B2, the following diagram demonstrates all pairings in the group. 
 

   A-Players    B-Players 
 
       A1          B1 

 
          A2          B2 
 
These roles will be completely anonymous.  That is, you will know your own role, but you will not know 
the role of any other participant. 
 
You will be asked to make decisions in a number of identical rounds. Each round proceeds through five 
stages. In Stage 1, each B-player decides whether private information will get revealed to each A-player. 
In Stage 2, each A-player receives an endowment of 10 liras per B-player. The A-player then decides how 
many of the 10 lira to send to each B-player. In Stage 3, the amount sent by each A-player is multiplied. 
These multiplied amounts are received by each of the B players. B players then decide how much to 
return to each A player. In Stage 4, the A and B players are told their payoffs. In Stage 5, the players can 
chat with each other. 
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Stage 1 – B-Players’ Disclosure Decisions 
In Stage 1, B-Players will have the choice of deciding whether they want to let the A players receive the 
same information that the B players will see. B players will see the following: 
 

 
Screen 1 

 
Each B-player may click either ‘Yes’ or ‘No’ for each of the 2 A-players he is paired with. 
 
Stage 2 – A-Players’ Decisions 
Each A-player sees the decisions made in Stage 1 by the B-players he is paired with.  
 
Each A-player also receives an initial endowment of 10 Lira for each paired B-player.  That is, each A-
player will receive 10 Lira for B1 and 10 Lira for B2, for a total of 20 Lira.   
 
In the second stage, each A-player will be prompted by the computer to decide how much of the initial 
endowment to keep and how much to send to a paired B-player.  For example, A1 will decide what 
amount (from 0 to 10 Lira) to send to B1.  Similarly, A1 will decide what amount to send to B2. The 
amount sent will always be in whole Lira.  The A-Player will keep any money s/he has not sent to each B-
Player. 
 
The A-Player’s Stage 2 decision will be entered on the Screen 2, pictured below. 
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Screen 2 

 
Stage 3 – B-players’ Decisions 
For every pair of players, the amount sent by the A-Player is multiplied by 1 or 2 or 3 or 4 or 5 (referred 
to as ‘the multiplier’) before the B-Player receives it.  Each B player will see the following screen (namely, 
Screen 3). Please note that different multipliers may be applied to different amounts sent. For each pair, 
every multiplier is equally likely in each round. 
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Screen 3 

 
The B-player decides how much of the total amount to return to each A-player. Thus, each B-Player will 
send 2 amounts (from 0 to the total amount received) to the 2 different A-Players.  The amount 
returned will always be in whole Lira.   
 
The B-Player’s Stage 3 decisions will be entered on Screen 3, pictured above.  

 
Stage 4 - Disclosure and Payoffs 
In each round, each A-Player’s payoff will be the sum of the 2 total amounts that s/he did not send to 
the B-Players plus the sum of the 2 amounts returned by the B-Players. 
 
In each round, each B-Player’s payoff will be the sum of the 2 total amounts that s/he received minus 
the sum of the 2 amounts s/he returned to each of the A-Players. 
 
Following each round, each A-Player will receive the information presented on Screen 4, pictured below.  
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Screen 4 

 
Following each round, each B-Player will receive the information presented on Screen 5, pictured below. 
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Screen 5 

 
Stage 5  - Chat Box 
After payoffs are shown, each A player will be able to chat privately with each of the 2 B players and 
each B player will be able to chat privately with each of the 2 A players. The chat will last for 3 minutes. 
 
Do not use any profanities and do not disclose your name or any other personal information during the 
chat. You may type your message in the ‘Type Message’ box and then click send to send your message. 
The ‘Chat Window’ will show the messages send and received by you. 
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Screen 6 
 
For instance, the chat screen of player A1 will appear as pictured in Screen 6 above. The ‘Message 
Window’ will be on your screen in Stages 1 through 4 also. However, you will be able to use this 
‘Message Window’ for chatting only in Stage 5. (In Screen 6, ‘G’ indicates your group. For example, G1 
means Group 1, G2 means Group 2, G3 means Group 3, and so on. You may ignore this.) 
 
Completion of Rounds 
After completing each round, the computer will proceed to the next round, which will be conducted 
identically to the previous round. 
 
Once all rounds have been completed, you will be paid your cumulative income. 
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Summary 
The following timeline summarizes what will happen in each round of the experiment: 

 

 
Please answer the following questions. In a few minutes, the administrator will check your answers and 
discuss with you any questions that have been answered incorrectly. 

  
1. How many B-players will each A-player be paired with? 

 
2. How many liras will each A-player receive for each B-player that s/he is paired with? 
 
3. Will the amount sent by an A-player to a B-player be multiplied en route before it reaches the 

respective B-player (Yes / No)? 
 
4. Is each multiplier equally likely for each pair in each round (Yes / No)?  

 
5. Suppose player A1 sent to player B1   6 liras and then received from B1 10 liras. What will be 

player A1’s profit from the pairing with B1? 
6. Suppose player A2 sent 3 liras to player B2. Player B2 received 9 liras and sent back 2 liras to 

player A2. What will be Player B2’s profit from pairing with A1?  
 

7. The Message Window will be on your screen through Stages 1-5. What are the stages in which 
you can chat?  


