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Abstract Previous research has suggested that communication and especially promises increase cooperation in laboratory experiments. This has been taken as evidence for internal motivations such as guilt aversion or preference for promise keeping. The goal of this paper was to examine messages under a double-blind payoff procedure to test the alternative explanation that promise keeping is due to external influence and reputational concerns. Employing a 2 × 2 design, we find no evidence that communication increases the overall level of cooperation in our experiments with double-blind payoff procedures. However, we also find no evidence that communication impacts cooperation in our experiments with single-blind payoff procedures. Further, the payoff procedure does not appear to impact aggregate cooperation. Keywords Anonymity · Cooperation · Experiment · Hidden action · Lies · Messages · Partnership · Promises · Social distance · Trust JEL Classification C70 · C91 Electronic supplementary material The online version of this article (doi:10.1007/s10683-013-9353-0) contains supplementary material, which is available to authorized users. C. Deck Department of Economics, University of Arkansas, Fayetteville, AR, USA C. Deck Economic Science Institute, Chapman University, Orange, CA, USA M. Servátka () New Zealand Experimental Economics Laboratory, Department of Economics and Finance, University of Canterbury, Private Bag 4800, Christchurch 8140, New Zealand e-mail: [email protected] S. Tucker Department of Economics, University of Waikato, Private Bag 3105, Hamilton, New Zealand e-mail: [email protected]
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1 Introduction Anecdotal and scientific evidence suggest that promises are a powerful tool in increasing levels of cooperation.1 In a widely cited paper, Charness and Dufwenberg (2006; hereafter CD) argue that promise keeping is driven by guilt aversion which is an internal motivation not reliant on external enforcement. In an experiment employing a trust game with hidden action CD find that promises strengthen expectations about one’s cooperation and that these promises are often kept.2 However, their experiments were conducted using a standard single-blind (or low social distance) protocol in which the players did not know the identity of their counterpart, but the experimenter did. Further, the experimenter could observe both the message and the act before paying the participant in person. Previous research with related games has shown that subjects often behave differently when the experimenter can identify who took which action (single-blind) as compared to when the experimenter cannot (double-blind).3 The original motivation of the current paper was therefore to determine if the impact of messages observed in CD is driven by the experimenter being able to identify whether the subject kept his or her word. In order to tackle this question we implemented a 2 × 2 design varying the social distance (single-blind vs. double-blind) and the opportunity to send hand written messages. We did not observe any impact of messages in our double-blind experiments. However, to our surprise we also did not find any impact of messages in our single-blind experiments. That is, we fail to replicate CD’s finding. Further, we do not find any evidence that the payoff procedures affect behavior with or without messages. Our findings may be driven by the fact that we observe a high level of cooperation without messages. In fact, the level of cooperation we observe using double-blind procedures is similar to what is reported in CD with messages. Our results demonstrate two important points. The first is topic specific: the effects of decreasing social distance and allowing communication are relative and not absolute. In our case, cooperation was quite high in the absence of these two factors, leaving little room for incremental improvement in cooperation. The second point is more general: it is important to conduct widespread replication of experimental results and non-results. As argued by Smith (1994, p. 128) robustness is determined “using my instructions, my subjects, and a different experimenter” rather than in pure replication, which is needed to discover why results are not robust. Had our study been conducted first, the conclusion 1 See e.g. Bicchieri and Lev-On (2007), Charness and Dufwenberg (2006), Ellingsen and Johannesson



(2004), Kerr and Kauffman-Gilliland (1994), Ostrom et al. (1992), and Sally (1995). 2 Other explanations such as lie aversion and preference for promise keeping or honesty have been for-



warded as well, but these explanations are also based upon internal motivation. See e.g. Braver (1995), Demichelis and Weibull (2008), Dufwenberg et al. (2012), Ellingsen et al. (2010), Gneezy (2005), Kartik (2009), Miettinen (2008), Sutter (2009), and Vanberg (2008). 3 For example, Cox and Deck (2005) report the results of a binary trust game using both single- and double-



blind procedures. With single-blind procedures, they replicate the results of McCabe and Smith (2000) that approximately 75 % of second movers are trustworthy. However, under double-blind procedures only 25 % of the subjects are trustworthy, pointing out that cooperation might be more difficult to achieve in a condition of complete anonymity.
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Table 1 Hidden action trust game as shown to subjects A Receives



B Receives



A chooses OUT



$5



$5



A chooses IN, B chooses DON’T ROLL



$0



$14



A chooses IN, B chooses ROLL, die = 1



$0



$10



A chooses IN, B chooses ROLL, die = 2, 3, 4, 5, or 6



$12



$10



that would have been drawn was that cheap talk communication had no impact, consistent with standard economic theory. Such a finding likely would have stunted the growth in this literature. The rest of this paper proceeds as follows. In the next section we describe our experimental procedures. Section 3 presents our results and compares them to other related studies. The final section offers concluding remarks.



2 Experimental design and procedures CD introduce a simple one-shot hidden action trust game. In this game Player A can choose Out yielding both players $5. Alternatively, A can choose In, in which case Player B determines both players’ payoffs. If B chooses Don’t Roll then A earns $0 and B earns $14. If B chooses Roll then B earns $10 and A earns $0 if a die roll ends up on 1 and earns $12 otherwise. The payoff structure is shown in Table 1. Critically, both players know that a selfish action by B is never directly revealed to A. Thus, A cannot determine if a $0 payoff is due to B’s selfish act or bad luck. CD found that the ability of B to send promises to A increased cooperation. We set out to explore whether people keep promises due to external concerns, stemming from the fact that the experimenters themselves observed both the messages that were sent and the actions that were actually taken. In order to thoroughly assess the impact of messages under the two different payoff protocols, we conducted double-blind conditions with and without messages as well as a replication of CD’s single-blind ones.4 4 We implement a double-blind payoff procedure similar to that in Hoffman et al. (1994). As subjects



entered the lab, they drew slips indicating if they were in the A role (player 1) or B role (player 2). Bs sat in the back half of the lab and As sat in the front half of the lab. Each person was seated at individual workstation with privacy dividers. Instructions were then handed out and all questions were answered publicly. Then a large curtain was partially drawn so that everyone could verify the procedures while visually separating the two types. Identical envelopes with coded mailbox keys and coded response forms were placed in a large box and taken around the B half of the lab. Subjects drew out a single envelope, but waited to open it until the experimenters had returned to the A side. B subjects made their decisions, placed the mailbox key in their pocket, and returned the response form into the envelope. After Bs finished, they dropped their envelopes back into the large box. The envelopes were then shuffled and opened in the gap between the two areas. In the Message condition, messages were cut off from the B forms, and stapled to coded response forms for As. The forms were then placed in envelopes along with a coded mailbox key. As then selected an envelope from a box and waited for the experimenters to return to the B side before opening the envelopes, placing the keys into their pockets, making their decisions, and returning the forms
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Due to the surprising results of our experiment, highlighted in the introduction, the focus of the current paper switched from comparing the effect of communication under two different social distance protocols to trying to explain why we could not replicate CD’s findings. Therefore, we highlight the differences in procedures between the two studies as it is possible that some of the features we implemented triggered different behavior of our subjects. In addition to the payoff procedures, there are several other notable differences. (1) Our experiment was conducted in a lab, whereas CD’s was conducted in a classroom. The classroom setting may have made CD subjects focus on what they should do where as our laboratory setting may cause our subjects to focus on the scrutiny that will be placed on their behavior. (2) Our experiments were conducted at a university in the south eastern US as opposed to California and thus involved a different subject pool. One cultural stereotype of the south is that people exhibit more hospitality, which could translate to more cooperative behavior. (3) We used a curtain to separate As from Bs, CD did not. (4) While CD also elicited subjects’ beliefs (in order to test for guilt aversion), we did not include such elicitation in our experiment as our intended focus was on internal vs. external enforcement of social norms regarding promises rather than testing guilt aversion under double-blind procedures or discriminating among various models of internal motivation. (5) In CD, messages were sent before As made their decisions, and Roll choices were made after. The decisions were made on separate forms. In our setup, Roll choices were made at the top and messages could be written at the bottom of the same form. This procedure was implemented to facilitate credible anonymity between the subjects and the experimenter in our double-blind condition with messages, which was the goal of the experiment. While there is no way to control the order in which subjects in the B role complete the response form, it is likely that many completed the top portion first. Thus our Bs may be sending messages about what they have done whereas CD’s Bs are sending messages based upon what they plan to do. To the degree that these two situations differ despite the lack of any change in information for Bs, this may also cause behavior to change.5



into the envelopes. When everyone was done, the experimenters determined the payoffs for each player including rolling a die for each pair to mask decisions, placed the money in plain envelopes, and placed the envelopes in the coded mailboxes in another room in the lab. Subjects privately opened their mailboxes, collected their earnings envelopes, and left the lab. As argued by Barmettler et al. (2012), previous comparisons between single-blind and double-blind procedures tend to emphasize the payoff procedures in double-blind, but not single-blind. This asymmetry may create a demand effect for the subjects and encourage people to act more selfishly in double-blind experiments (see Zizzo 2010 for a discussion of experimenter demand effects). In fact, Barmettler et al. (2012) report little effect from the payoff procedure once this emphasis is equalized. Therefore, we were careful to keep the attention paid to the payoff procedures similar between our single-blind and doubleblind experiments. In particular, the only difference in procedures was that in single-blind conditions the subjects were told the key would be privately shown to the experimenter so that their earnings could be recorded beside the subject’s name on the sign-in sheet (see the instructions in Appendix 1 in the Electronic Supplementary Material for details). 5 As pointed out by an anonymous reviewer, the structure of the response form may led Bs to not even look at the bottom of the form where a message could be written. As in CD Bs were instructed to mark an X in the space where messages could be written if they wanted to send no message. Across both message
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A total of 292 undergraduate students participated in this between subjects study at the Behavioral Business Research Laboratories at the University of Arkansas. Participants received a $5 participation payment in addition to their salient earning from the approximately 20 minute study, which was slightly under $8.00 on average.



3 Behavioral results We present the results in two subsections. The first looks at the primary treatment effects and compares observed behavior to what has been reported previously in the literature. The second looks at the content of the handwritten notes to distinguish the impact of promises from other types of messages. 3.1 Treatment effects and comparison to literature The first two rows of Table 2 compare behavior with and without the ability to send messages. The percentage of As who choose In is similar in the double-blind conditions (64 % in the Message condition and 60 % in the No message condition, pvalue = 0.689, two-sample proportion test).6 The percentage of Bs who choose Roll is also indistinguishable between two double-blind conditions: 68 % versus 67 % (p-value = 0.877). These results suggest that messages do not impact behavior with a double-blind protocol. Based on the data from our experiments presented in the second row of Table 3, we find no evidence that messages affect behavior using a single-blind procedure for players in either role (p-values > 0.999 for both As and Bs, Fisher exact test).7 That is, we do not replicate the effectiveness of messages reported in CD, which is shown in the third row of Table 2. However, the effectiveness of messages at encouraging cooperation in this type of environment has also been found by Vanberg (2008) and Goeree and Zhang (2012), whose results are presented in the fourth and fifth rows of Table 2, respectively. The sixth row presents the results from Ellingsen et al. (2010) No Message double-blind experiment.8 Why do we draw different conclusions about the effectiveness of communication from those of previous studies? The answer can be surmised from casual inspection of the columns in Table 2. With messages, the rate at which As choose In is between 63 % and 76 %. This, coincidentally, is similar to the rate at which Bs choose Roll with messages across all of the studies (64–68 %), except for Vanberg (84 %). Where conditions, only 7 of the 63 Bs with usable response forms made no mark in the space for a message. We interpret those individuals as intending to send no message. 6 All two-sample proportion test results are robust to using Fisher exact test. 7 Given the small number of observation in some categories, all tests for Table 3 are based on the Fisher



exact test, unless stated otherwise. 8 Vanberg’s baseline treatments (with and without messages) include a mini-dictator game with random



dictatorship. The reported tests were performed using the 32 independent first round observations. Experiment III of Ellingsen et al. involves CD’s hidden action trust game in which B is informed about the belief of his paired A player before choosing Roll or Don’t Roll. Similar to us, they also find a relatively high cooperation rate without messages under double-blind payoff procedures.
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Table 2 Observed aggregate behavior and comparison between double-blind and single-blind conditions Condition/Study A’s In Rate



B’s Roll Rate



Message No Message z-statistic p-value Message No Message z-statistic p-value Our Double-Blind



29/45 64 %



29/48 60 %



0.40



0.689



30/44 68 %



32/48 67 %



0.16



0.877



Our Single-Blind



22/29 76 %



18/24 75 %



−0.07



0.942



18/28 64 %



15/24 63 %



−0.13



0.894



CD Single-Blind



31/42 74 %



25/45 56 %



1.78



0.075



28/42 67 %



20/45 44 %



2.08



0.037



Vanberg Single-Blind



–



–



–



–



27/32 84 %



18/32 56 %



2.46



0.01



Goeree and Zhang Single-Blind



25/40 63 %



20/42 48 %



1.35



0.177



26/40 65 %



14/42 33 %



2.87



0.004



Ellingsen et al. Double-Blind



–



26/44 59 %



–



–



–



27/44 61 %



–



–



Note: Test statistics are based upon two-sample proportion test. The reported p-values are based upon twosided alternative hypotheses. In the double-blind message condition one subject in B role did not make a choice to Roll or Don’t Roll



the results differ is in the No Message conditions. Here we continue to observe high levels of cooperation, but the others studies see a large decline in cooperation. Specifically, the rate at which the other studies observe As choosing In is approximately 50 % without messages. The rate at which Bs choose Roll falls to between 33 % and 56 % without messages for the other single-blind studies. Combing the data from our treatments and comparing it with combined data from the CD, Vanberg, and Goeree and Zhang studies we find that the behavior does not differ with messages (p-value = 0.933 for As and = 0.527 for Bs), but does differ without messages (p-value = 0.085 for As and 0.004 for Bs). One might argue that the decision-making environment in Vanberg’s experiment is different from CD’s as it includes a chance move. This could be evidenced by the relatively higher Roll rate observed in his study. We therefore, also perform tests for B’s excluding Vanberg’s data. However, we reach the same basic conclusions as when the data is included (p-value = 0.915 with messages and = 0.001 without messages). It is important to note that our surprising results do not necessarily mean that communication is not effective. Indeed, if one combines all of the data across studies in Table 2, one would still find that messages lead to a greater percentage of As choosing In (p-value = 0.094) and a greater percentage of Bs choosing to Roll (p-value = 0.001).9 Finally, to determine the impact of the payoff procedures—our original research question—we compare the data in the first two rows of Table 2. The behavior observed under the single-blind payoff procedure is similar to that which we observed 9 The test was performed including Ellingsen et al. No Message double-blind data. Without their data, the



p-values are 0.064 and 
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in the double-blind procedure (p-values = 0.300 for As with messages, 0.220 for As without messages, 0.732 for Bs with messages, and 0.726 for Bs without messages. Based upon these results we do not find any effect of social distance on cooperation whether communication is possible or not, a result that is contrary to several studies, but consistent with recent work by Barmettler et al. (2012) which also placed comparable emphasis on payoff procedures between treatments. 3.2 The impact of message type on behavior Up to this point, we have focused on the aggregate effect of B having the opportunity to send a message to A. We now turn to the specific content of the messages, which are shown in Appendix 2 (see the Electronic Supplementary Material) for both our double-blind and single-blind conditions. To evaluate each we employed three coders to rate each message as being a promise, a non-promise message, or blank.10 The coders received the instructions for our double-blind conditions, instructions on the coding procedure, and a typed transcript of the messages. Coders went through each message individually and were paid $20 for the task. Our coders also went through the relevant messages from CD. This allows us to make a direct comparison about the effectiveness of messages in the three cases without introducing variation due to the way coders interpret messages. While our coders generally agreed with the evaluations in CD, there were some differences, as indicated in Appendix 2 (see the Electronic Supplementary Material). In the remainder of the paper, all references to message types are based upon the opinions of our coders and we restrict attention to cases where our coders had unanimous agreement. Table 3 evaluates behavior conditional on message type across the three message conditions. The results in Table 3 reveal several interesting patterns. First, according to the classification by our coders there is no evidence that subjects who make promises are more likely to choose Roll as compared to those who send non-promise messages (74 % versus 56 %, p-value = 0.407, Fisher exact test) or do not send messages at all (74 % versus 75 %, p-value > 0.999) in the CD data.11 Our single-blind replication finds the same pattern, albeit with small sample sizes (57 % versus 60 %, p-value > 0.999 and 57 % versus 50 %, p-value > 0.999, respectively). While in the doubleblind condition we do find that a promise increases the likelihood that B will play cooperatively as compared to a blank message (90 % versus 45 %, p-value = 0.043), the effect holds for non-promise messages relative to blank messages as well (83 % 10 Houser and Xiao (2011) point out that the researcher coding in CD is potentially problematic. While



previous literature on communication often uses third party coders to analyze content for this reason (see for example Neuendorf 2002 or Krippendorff 2004), Houser and Xiao (2011) employ a coordination game to evaluate subjects’ messages. 11 That we draw a different conclusion from the CD data than the original authors do highlights the pitfalls



associated with the subjective nature of interpreting messages. We checked whether this is due to our conservative method of coding and found that assigning the observed behavior according to the majority opinion of the message type does not substantially change the results. Houser and Xiao (2011) used 49 coders to reexamine the messages in CD. They find that classification of messages depends on whether or not a weak or strong definition of a promise is used, where the definition we use (see Appendix 2 in the Electronic Supplementary Material) is weak.
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Table 3 Behavior conditional on message type Our Double-Blind



Our Single-Blind



CD Single-Blind



Message Type



Promise Blank Other Promise Blank Other Promise Blank Other



Percent of Messages



24 %



48 %



28 % 35 %



43 %



22 % 64 %



11 %



25 %



A In



8



9



9



8



5



4



20



1



6



A Out



2



11



3



0



5



1



3



3



3



Percent of As choosing In



80 %



45 %



75 % 100 %



50 %



80 % 87 %



25 %



67 %



B Roll



8



9



10



4



5



3



17



3



5



B Don’t Roll



1



11



2



3



5



2



6



1



4



45 %



83 % 57 %



50 %



60 % 74 %



75 %



56 %



Percent of Bs choosing Roll 90 %



We exclude observations for which the three coders did not agree. In subject pairs in which one of the players did not make a move, the player who did act is included in this analysis as long as the message was unambiguous to the coders



versus 45 %, p-value = 0.062) and there is no difference in behavior based upon whether the message is a promise or not (90 % versus 83 %, p-value > 0.999). What we do find is that As believe that Bs will keep their promises. In all three cases the percentage of As choosing In is greater after receiving a promise than when no message is received (80 % versus 45 %, p-value = 0.119 in our double-blind condition; 100 % versus 50 %, p-value = 0.036 in our single-blind condition; 87 % versus 25 %, p-value = 0.025 in CD). However, non-promise messages are not viewed differently than promises in any of the three cases (80 % versus 75 %, p-value > 0.999 in our double-blind condition; 100 % versus 80 %, p-value = 0.385 in our single-blind condition; 87 % versus 67 %, p-value = 0.314 in CD). By and large, our data is similar to CD in that messages lead As to trust and Bs often respond by being trustworthy. In fact, no pairwise comparison of A or B behavior conditional on message type between any two of the three data sets shown in Table 3 is statistically significant.12 However, there appears to be a substantial difference in the types of messages that are sent between our experiments and those of CD. In both our single-blind and our double-blind conditions, the modal message type was blank whereas the modal message type in CD was a promise. A test rejects the null hypothesis that the distribution of message types is the same in the three cases (χ 2 [4 d.f.] = 16.727, p-value = 0.002). Inspection of the messages (see Appendix 2 in the Electronic Supplementary Material) also suggests that messages tended to be longer in CD than in our study. In fact, the average number of words in CD was 30.4 and in our single-blind replication it was only 8.8 (a statistically significant difference: tstatistic = 4.16, p-value < 0.001). Therefore, it seems that the difference in aggregate behavior discussed in Sect. 3.1 may be driven in part by differences in the willingness of Bs to send a message. 12 The power of such tests is relatively low given the small number of observations in some categories (e.g.



CD only have four cases where no message was sent).
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4 Conclusions The experiments in this paper were designed to test whether the positive impact that messages have on cooperation are driven by internal motivations or whether they are the result of external social forces. To explore this we employed a 2 × 2 design varying the payoff procedures and the opportunity for communication in the hidden action trust game of Charness and Dufwenberg (2006). We found no effect of communication or payoff procedure on trusting or trustworthy behavior in aggregate. We also observe relatively few messages being sent. Why are the messages in our experiment ineffective? The explanation that we favor is that the incremental effects on cooperation of things like messages and observability are decreasing in the overall level of cooperation. That is, the level of trustworthiness that we observe in the double-blind No Message condition may already be so high, that there is not much room for messages or single-blind payoff procedures to increase it. Why we observe different behavior from what CD observe is an open question. Subject pool differences are a possibility, but previous experiments conducted using our subject pool have not generated overly cooperative behavior (see Deck 2009, 2010). Another possibility is that some aspect of our implementation such as the use of lab with a curtain to divide subjects by role led to more cooperative behavior (or some aspect of CD’s design such as the use of a classroom without a divider between subjects in different roles led to less cooperative behavior). Only more evidence will ultimately distinguish between explanations such as these and the possibility of type 1 and type 2 statistical errors. Our inability to replicate the cooperation-enhancing effect of the opportunity to send handwritten messages suggests that this behavior may not be as robust as it has been perceived although two other studies have replicated the results. Similarly, the lack of an effect from the payoff procedures in our data when giving both methods comparable emphasis, a result recently found by Barmettler et al. (2012) as well, also runs counter to received wisdom. Besides CD, several other papers have found that communication is effective at increasing cooperation (see Beck et al. 2010; Ben-Ner et al. 2011; Bochet and Putterman 2009; Servátka et al. 2011 to name a few), although in a separate paper Charness and Dufwenberg (2010) themselves suggests that the impact of communication is not absolute as the use of predetermined messages is not effective for increasing cooperation. Thus despite our results, the overall evidence still suggests that the ability to communicate does facilitate cooperation. We see one of our paper’s contributions as a reminder that human behavior is less predictable and more nuanced than phenomena studied in chemistry or physics experiments. We also see our paper as a reminder that it is important to replicate both results and non-results. Had CD’s original results looked like ours, there likely would not be the large literature that built upon their work. Replication is never perfect as countless factors differ between studies, nor should it be if what we as researchers want to know is how robust a phenomenon is to such nuisance variables. Acknowledgements We wish to thank three anonymous referees and the Editor Jacob Goeree for valuable comments that have helped us improve the quality of the paper. Gary Charness and Martin Dufwenberg provided helpful comments and suggestions. We also thank Tore Ellingsen & Magnus Johannesson,
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