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Social decisions with monetary consequences are often accompanied with emotional consequences. Previous studies document a robust role of pre-play message communication in facilitating pro-sociality and cooperation. Yet, the effects of communicating emotional experiences in social interactions (particularly post-play) remain understudied. Here, we examine the value of a social environment where emotional expressions are shared post-play in contrast to a private environment where emotion exposure is absent. We develop an experimental design that facilitates emotion exposure and can be readily administered in or outside the laboratory. In this pre-registered online study, participants (N = 196) completed incentivized extensions of the Dictator Game (DG) and the Prisoners' Dilemma Game (PD). Participants learned to classify their emotional experiences on the arousal, valence, and dominance dimensions using non-verbal pictorial representations. Our experiment comprised both a within-subject and a between-subject manipulation: each participant completed a control condition (C, no emotional exposure) as well as an emotion exposure condition (Emotions), but the type of exposure varied between subjects (certain exposure, or Emotions-E, or probabilistic exposure, or Emotions-P). In all conditions, participants complete a one-shot DG and PD. We find that emotion exposure increases other-regarding behavior under both Emotions-E and Emotion-P conditions in the DG and under Emotions-E only in PD. Further, we find that demand for emotion exposure is hardly driven by the outcome of the social interaction (or the actions selected). We also document how empathic concern influence other-regarding behavior and how reports of emotional experiences vary across treatments and with the different outcomes of social interactions. Our results highlight the integral role of emotion exposure in social decision making. Environments that facilitate the communication of emotional experiences increase pro-sociality and encourage cooperation.
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1 Introduction

The results of economic interactions can often be accompanied with non-material (emotional) consequences. Previous studies document the robust role of communication (face-to-face discussion or written messages) before or when deciding whether to cooperate in social dilemmas (see Balliet, 2010 for a review). Communicating specific moment-to-moment felt emotions to counterparts' (e.g., joy at mutual cooperation) has been shown to increase the likelihood of cooperation in iterated prisoner's dilemma games (de Melo and Terada, 2020; Angelika-Nikita et al., 2022). A similar paradigm was implemented in the dictator game, where pre-play exposure to specific facial expressions (smiling face) increased pro-sociality (Scharlemann et al., 2001; Weiß et al., 2021). Nonetheless, facilitating emotion exposure in studies of social dilemmas or pro-social behavior remains very limited (particularly for post-play communication). Our study highlights the value of communicating emotional experiences in social contexts via an easy-to-administer experimental design.

Numerous studies suggest that pre-play communicated emotional experiences can play a vital role in social decisions. Participants' expectations of cooperation or non-cooperation affected their vicarious emotional responses in investment-style games (Lanzetta and Englis, 1989). There is also evidence that physical reactions to negative emotion (such as blushing) are tied to the perceived reliability of a partner in a Prisoners' Dilemma game (De Jong et al., 2002). Similarly, viewing an angry face increased the credibility of threats of rejection in the Ultimatum Game and lead to increased offers by proposers, though this effect disappeared when the threat was particularly strong (Reed et al., 2014). Additionally, smiling faces have been demonstrated to increase perceptions of the credibility of written statements (Reed et al., 2018). The effect of emotions on decision-making also extends to tasks involving person-based risk (Kugler et al., 2012).

Pre-play identification or communication also increased solidarity in dictator games and prisoners' dilemma games (Bohnet and Frey, 1999). This effect extended to increasing trusting and trustworthiness in a trust game (Ben-Ner et al., 2007), along with post-communication returns (Schniter and Sheremeta, 2014). The interaction between cheap talk and emotions has also been explored in a trust game: participants who broke promises reported higher levels of negative emotions (guilt and shame) than those who kept them, and trustees who returned more than the amount invested reported more positive emotions (pride and believability) than those who did not (Schniter and Sheremeta, 2014). Taken together, pre-play experienced emotion, and its communication, has been documented as an integral factor affecting social decision making.

Research on post-play communication of emotions, however, remains very limited. Contexts that facilitate exposure to verbal feedback (via written messages) increased pro-sociality in non-strategic settings (dictator game) (Ellingsen and Johannesson, 2008; Xiao and Houser, 2009) and had mixed effects in strategic settings (the ultimatum game) (Xiao and Houser, 2005, 2009). Further, free-form communication in the form of performance reviews for workers in a Gift-Exchange game increases both effort and efficiency (Du and Shahriar, 2018). These studies argue that the anticipated verbal feedback provides a medium for emotion exposure. In our study, we instead develop a platform (that can be easily administered in online experiments) for participants to directly communicate their emotional experiences (how they are feeling) after witnessing the outcome of the social interaction. An additional advantage of our methodology is that it can be used cross-culturally; participants communicate their emotions non-verbally rather than via free text communication.



2 Materials and methods

Our design, experimental code, hypotheses, and statistical methodology were preregistered on the Open Science Foundation's registry.1 We used Prolific to recruit our sample (N = 196). All participants complete two blocks of decisions with two games in each block: the Dictator Game and the Prisoners' Dilemma game. In the Dictator Game (DG), there are two players: the allocator and the recipient. The allocator decides how to split an amount of money (in our case, 100 points, where 1 point = $0.01) between herself and the recipient; the recipient is purely passive and receives whatever amount the allocator chooses to give her. We use the strategy method to capture choices in the Dictator Game, so both participants play as if they are the allocator (see Brandts and Charness, 2011 for a discussion on the general consistency of results across the strategy and the direct response methods). The allocator is then chosen by a random draw and their choice is used as the payment choice. Participants indicated their choice by inputting a number between 0 and 100 points into a numeric field.

In the Prisoner's Dilemma game (PD), players make a simultaneous choice between two strategies, “Cooperate” and “Defect” (framed in our experiment as “Action 1” and “Action 2”). If both players choose “Cooperate,” both players receive a payoff of 50 points. If both players choose “Defect,” both players receive a payoff of 10 points. If one player chooses “Defect” and the other chooses “Cooperate,” the defector earns 100 points and the cooperator earns 0 points. Therefore, both players have a dominant strategy to defect, which yields a Nash Equilibrium of {Defect, Defect} while the social optimum occurs at {Cooperate, Cooperate}. Participants made their choice by choosing between two radio buttons signifying the row strategies on a payoff matrix.2 We use the same conversion rate for the PD as the DG. We examine two widely-used games that study social behavior: the DG and the PD. Thus, we study altruism and the effect of anticipated emotional exposure in non-strategic contexts through the DG. We also study cooperative behavior and the effect of anticipated emotional exposure in strategic contexts through the PD. After completing each game, participants were matched with a counterpart and then shown the results (payoff for the game; in the case of the DG, they were also informed about their assigned role).

After viewing the results of the game, participants completed the Self-Assessment Manikin (hereafter, “SAM”; Bradley and Lang, 1994). This inventory measures emotional experiences on three different dimensions: arousal, valence, and dominance. Each dimension is measured using a 0–9 scale, where the numbers are represented by a set of 5 figures and 4 spaces in between figures. Figure 1A shows the SAM scale. The SAM scale has been validated cross-culturally and therefore provides a language-free methodology for participants to communicate their emotions (Morris, 1995).
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FIGURE 1
 Experimental design. (A) The scales used to elicit emotional experiences (first at baseline then at the end of each task completed). All participants completed both tasks (Dictator Game–DG– and Prisoner's dilemma–PD) twice: once under the (B) no Emotions condition and once under the (C) emotions condition. Note that the images in (B, C) were embedded in the participants' instructions of each condition. The order of conditions and tasks were counter-balanced across sessions. Participants in the Emotions conditions were randomly assigned either to exposure with certainty–E or to probabilistic exposure–P; details for each condition are provided in (D). (E) Structure of the Dictator Game task and the Prisoner's Dilemma task (one-shot tasks). Attribution: Images in (B, C) are designed by rawpixel.com/Freepik.



2.1 Treatments and procedures

Participants complete the treatments in blocks, which are counter-balanced across experimental sessions to control for order effects (see Figures 1B, C). In “Emotions,” there was a positive chance that participants' emotional responses to the outcome of the games, reported using the SAM scale, would be revealed to their partner. This is divided into two sub-treatments, which are conducted between-participants: “Emotions Exposure;” “Emotions-E” condition hereafter and “Probabilistic Emotions Exposure;” “Emotions-P” condition hereafter. In Emotions-E, participants knew that their partner's emotions would be revealed with certainty. In Emotions-P, participants were informed that their partner's emotions may be revealed. In this condition, we further used a multiple price list methodology in which participants could receive a payoff in exchange for agreeing to a relatively higher or lower probability (90% or 10%) of being exposed to their partners' emotions. This methodology has the benefit of eliciting demand for either avoiding emotion exposure (10% chance of seeing counterpart's emotions) or revealing it (90% chance of seeing counterpart's emotions). In the “No Emotions” condition, which was completed by all participants, responses on the SAM task were not revealed to their partner. Participants in each session completed the games in the same order in each block; this allowed us to ensure that there are enough participants in a given game to be matched, which is essential to minimizing dropouts in an online setting on Prolific.

Participants provided informed consent before proceeding to the instructions.3 The instructions were presented in two parts. We first present an overview of the experimental procedures: participants were told that there were two parts to the experiment, Part A and Part B, and that they would play two games in each part. Participants were then introduced to the SAM scale, with an initial SAM task familiarizing them with it prior to describing either part of the experiment. Parts A and B involved either the “Emotions” (E or P) or the “No Emotions” blocks, with the order counterbalanced between sessions.

Participants then proceeded to the instructions for Part A, which included the instructions for the games and a statement of whether they will or may be exposed to their counterpart's emotions (and vice versa) or not (see Figure 1D), as well as a manipulation check question. Participants then began the first game, which was randomly ordered between sessions (see Figure 1E for the structure of both games). After participants made their choices, they were matched by arrival time with another participant and shown the results of their decisions.4 Next, they completed the SAM task. If Part A was the “Emotions-E” treatment, they were then shown their partner's responses to the SAM task. If they were in Emotions-P condition, exposure to the partner's emotional experience depended on their choices in the willingness to pay elicitation task (outlined below) as well as the random draw. In the control condition, they were merely shown the “Next” button to continue to the following task. Participants then completed the second game in the block with analogous procedures. After completing Part A, participants were shown the instructions for Part B and completed the two games again in the same order as Part A. If Part A was the “Emotions” treatment, participants completed the “No Emotions” treatment in Part B, and vice versa.

We used a multiple price list methodology to elicit individuals' demand for emotion exposure and/or avoidance in the Emotions-P condition. Figure 2 provides a screenshot of the task. Participants were asked to make seven choices between Option A (10% chance of exposure) and Option B (90% chance of exposure). Each choice other than choice 4 was associated with a positive payoff for either Option A (choices 1–3; trying to avoid information) or Option B (choices 5–7; trying to obtain information). If a participant chose Option A in the to-be-realized choice, they would have a 10% chance of seeing their partner's emotions and could also earn additional points in choices 1–3. Likewise, a participant who chose Option B in the to-be-realized choice would have a 90% chance of seeing their partner's emotions and could earn additional points in choices 5–7. Choice 4 does not involve a bonus to either option and gauges preference absent any incentivization. This methodology allows us to capture participants' willingness to pay for emotional exposure. For example, a participant who selects Option B in choices 3–7 gives up 3 points if Choice 3 is used to determine the likelihood of exposure to her counterpart's emotions; this means that we must compensate her with an amount that at least exceeds 3 points to switch her choice from Option B to Option A. In other words, this participant would be willing to pay up to 3 points to select Option B.


[image: Figure 2]
FIGURE 2
 Demand for emotion exposure/avoidance. The Emotions-P condition involved a willingness-to-pay elicitation for emotion exposure/avoidance. Each participant completed the seven decisions with additional bonus payment (0–9 points) favoring either Option 1 (10% chance) or Option 2 (90%). Each decision could be realized, and a random draw determines the option that will be realized. These decisions were elicited once after the DG and a second time after the PD.


After completing parts A and B of the experiment, participants completed a brief survey that included the Empathic Concern Scale (hereafter, “ECS:” Batson et al., 1997), questions from the Global Preferences Survey (Falk et al., 2018, 2023), and demographic questions. The experiment was conducted on Prolific across 10 sessions between March 29 and March 31, 2023 and was coded in oTree (Chen et al., 2016). Participants were paid $3.50 as a completion fee; in addition, participants could earn up to an extra $1.09 based on one randomly-selected game (up to 100 points from the game plus up to 9 points from the Willingness-to-Pay task if the chosen game was in the Emotions-P condition) in one of the two conditions in which they participated. The average bonus payment was $0.50. The average completion time was 16 min and 25 seconds.



2.2 Sample size determination

We conducted an ex-ante power analysis (based on the meta-analysis of Balliet (2010), as outlined in our preregistration document) to determine our sample size. With power = 0.8 and alpha = 0.05, this power analysis estimated that 76 participants per condition were needed to detect the moderate effect size reported (Cohen's d of 0.46) of verbal/written communication relative to no communication (Balliet, 2010). Therefore, we determined that 200 participants would provide us sufficient power to test our preregistered hypotheses. Hence, we recruited a little over 200 participants in our experiment on Prolific. In all, we analyze data from 196 of 207 participants who were paid for participation.5 These participants completed the experiment in its entirety (i.e., were successfully matched in all tasks). The remaining 11 participants completed at least one task and were paid.6



2.3 Pre-registered hypotheses

Hypothesis 1a: Other-Regarding Behavior will be higher in the Emotions treatment than the Non-Emotions treatment in the Dictator Game.
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Hypothesis 1b: Cooperative Behavior will be higher in the Emotions treatment than the Non-Emotions treatment in the Prisoners' Dilemma Game.
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Hypothesis 2a: Willingness to pay to avoid information about a partner's emotions is decreasing in the amount sent to the recipient. Willingness to pay to see information about a partner's emotions is increasing in the amount sent to the recipient.

Hypothesis 2b: Willingness to pay to avoid information about a partner's emotions is decreasing in the level of self cooperative action taken. Willingness to pay to see information about a partner's emotions is increasing in level of self cooperative action taken.

In addition to these directional hypotheses, we also conducted three pre-registered analyses for which we made no directional predictions. First, we explored whether there is a difference in behavior between the Emotions-E and Emotions-P treatments. Second, we investigated the relationship between other-regarding/cooperative behavior and empathy using responses to the ECS questions. Third, we investigated the relationship between response time and other-regarding/cooperative behavior.



2.4 Deviations from the preregistration

We report one deviation from our preregistered hypotheses. After completing data collection, it became apparent that our preregistered statistical tests of Hypothesis 2 A-B involve only the action taken by a participant and not the outcome of the game. However, participants saw the outcome of the game prior to their demand for emotional exposure being elicited. Therefore, the specifications reported in the main text of the paper focus on the effect of the game outcome; we report the results of the original, preregistered specification in Appendix Table A2. Both analyses do not support hypothesis 2.




3 Results

We begin our analysis with an exploratory manipulation check.7 Before beginning each of the two experimental parts, we asked participants: “Please indicate the extent by which you agree with the following statement, using a scale from 0–10 where 0 represents not likely at all and 10 represents very likely. In this part of the study, I will be informed of my partner's reported feelings.” As shown in Figure 3, most participants in the Control treatment−80% of those who completed Control and Emotions-E, 75% of those who completed Control and Emotions-P—indicated that they disagreed completely with this statement. In Emotions-E, approximately 80% of participants indicated they agreed completely with the statement. On the other hand, the majority of participants in Emotions-P indicated at least partial agreement with the statement (5 on the scale or greater). This provides strong evidence that our manipulations were successful in shifting beliefs about the likelihood of emotions exposure.
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FIGURE 3
 Responses to manipulation check question by treatment conditions. Within-Participants tests highlight that the perceived likelihood of emotion exposure was higher under (A) Emotions-E or (B) Emotions-P conditions. Between-Participants test provide evidence that beliefs about the likelihood of emotion exposure was higher under Emotions-E, relative to Emotions-P (Rank-sum test, N = 196: p < 0.01; baseline conditions did not vary across groups, p > 0.10).


We next investigate whether our treatments affected other-regarding behavior in both the non-strategic Dictator Game (DG) and the strategic Prisoners' Dilemma Game (PD). As shown in Figure 4, the Emotions conditions significantly increased the sent amount in the DG (Means: Emotions-E: 30.7; Emotions-P: 33.3; Control: 24.7; and 29.4 for Emotions-E and Emotions-P, respectively; Wilcoxon Signed-Rank Tests: p = 0.002, N = 98 for Emotions-E vs. Control and p = 0.063, N = 98 for Emotions-P vs. Control; Paired t-tests: p = 0.001, N = 98 for Emotions-E vs. Control and p = 0.039, N = 98 for Emotions-P vs. Control). Thus, as is demonstrated in Figures 4A–D, the amount sent was greater in the Emotions conditions, particularly for Emotions-E as results from both parametric and non-parametric tests (Paired t-test and Signed-Rank test, respectively) are statistically significant (only the former is significant for Emotions-P). We find analogous result for the frequency of cooperation in the PD as shown in Figures 4E–H (Means: Emotions-E: 0.663; Emotions-P: 0.592; Control: 0.551 for both the control samples for Emotions-E and Emotions-P; McNemar's Exact Test: p = 0.035, N = 98 for Emotions-E vs. Control and p = 0.585, N = 98 for Emotions-P vs. Control).8 As shown in Figure 4G, 75 participants made the same choice in Emotions-E and control conditions. Of the remaining 23 participants who made opposing choices, the majority, 74% (17 out of 23 participants), cooperated in the Emotions-E condition but defected in the Control condition. This indicates a substantial “pull” toward cooperation in the Emotions-E condition (as is confirmed by the McNemar's Exact test). On the other hand, Figure 4H shows that 68 participants made the same choice in Emotions-P and control conditions. Of the remaining 30 participants who made opposing choices, only 57% (17 out of 30 participants) cooperated in Emotions-P but defected in the Control condition. Thus, the “pull” toward cooperation in Emotions-P condition was weaker and not statistically significant.
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FIGURE 4
 Other-regarding behavior by treatment conditions. Amount sent by dictator to counterpart in each condition for participants completing (A) Emotions-E and control conditions or (B) Emotions-P and control conditions. Dashed lines display 45-degree reference. Points are jittered minimally for visualization purposes. Distributions for the difference in amount sent between (C) Emotions-E and control conditions and (D) Emotions-P and control conditions. Results from paired t-test and signed-rank test are reported. Frequency of cooperation in the Prisoner's Dilemma game for participants completing (E) Emotions-E and control conditions or (F) Emotions-P and control conditions. Line bounds show 95% confidence intervals. Contingency tables summarizing Prisoner's dilemma cooperation/defection in each condition for participants completing (G) Emotions-E and control conditions or (H) Emotions-P and control conditions. Results from McNemar's exact test are reported; the test is appropriate for binary repeated measurements and probes for differences in proportions for the discordant cells.


We use a random-effects regression model for the DG and a random-effects logit model for the PD to identify the treatment effects parametrically while controlling for order effects using indicator variables for participants who saw the dictator game first (“Dictator First”) and for participants who saw the Emotions (E or P) condition first. The results (coefficients for DG, marginal effects for PD) are provided in Table 1. The Control treatment serves as our reference treatment. These results mostly echo the results of our preregistered hypotheses (1A-B).9 For the dictator game, both Emotions-P and Emotions-E have a strong positive effect—the treatments increase the amount sent by just over 5 points in Emotions-E and just under 5 points in Emotions-P for the DG. For the PD, the Emotions-E treatment increases the likelihood of cooperation by 12%; however, there is no statistically significant effect from Emotions-P.10 This gives our first result:


TABLE 1 Treatment effect of emotions.

[image: Table 1]

Result 1: Emotion exposure increases other-regarding behavior under both certain and probabilistic emotions exposure in DG and under certain emotions exposure only in PD.

We also investigated whether the estimated coefficients of the Emotions-E were significantly different from Emotions-P, in accordance with our preregistered analysis. Post-estimation χ2 tests of the coefficients for Emotions-E and Emotions-P indicate that the effects are not significantly different for either DG or PD (DG: p = 0.817, PD: p = 0.234).11

We next examine whether participants' actions affect their demand for emotional exposure in Emotions-P (Hypothesis 2). We first conduct an exploratory analysis to check the validity of the instrument. Figure 5 shows the percentage of participants choosing exposure (Option B) by each gamble in the demand elicitation task. For both the DG and PD, participants respond strongly to incentives, with most participants choosing the option that yields a positive payoff in each gamble. Interestingly, the frequency of choosing Option A was close to that of choosing Option B in decision 4, which had a payoff of 0 for choosing either option.
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FIGURE 5
 Demand for emotion exposure/avoidance in each decision. The frequency of choosing Option B for each of the 7 demand elicitation questions (see Figure 2). (A) Reports these statistics for the DG, while (B) reports these statistics for the PD. Error bars denote 95% Confidence intervals.


Table 2 reports the marginal effects of a random-effects logit model with an indicator dependent variable for whether the subject chose Option B with the additional bonus/penalty paid to (incurred by) participants for choosing exposure as an independent variable. In addition, we control for the outcome of the game. In all cases, the primary driver of the likelihood that a participant chooses B appears to be the price paid for exposure, which is positively and significantly related to the likelihood of choosing exposure. The outcome of either the DG or the PD did not affect the likelihood of choosing Option B. This provides initial evidence against our second pre-registered hypothesis, which is further examined next.


TABLE 2 Demand for exposure by decision.

[image: Table 2]

To test H2, we derive two measurements: (1) exposure demand and (2) for non-exposure demand. Demand is measured by the number of times the participant chooses Option B when the payoff from doing so is negative (Demand for Non-Exposure) and when the payoff from doing so is positive (Demand for Exposure).12 We omit Decision 4 from our analyses, as the participant earned no incentive from selecting either option in this scenario; however, we consider it in our specifications in Appendix B.

For each game, we regress these demand measures over the outcome of the game and controls for order effects (Table 3). In the DG, we explore the effect of three possible outcomes. In the first case (Dictator × Fair Payoff), the player is the dictator who also chose an allocation that involves sending exactly half of the amount to be split-−50 points (thus, earning a fair payoff equal to the recipient). In the second case (Recipient × Fair Payoff), the player is the recipient who received a fair payoff (again, equal to the dictator). In the third case (Dictator × Unfair Payoff), the player is the dictator who chose an allocation that involved an uneven split (in favor of either the dictator or the recipient). The final case (Recipient × Unfair Payoff) involves the player as the recipient who received an unfair payoff. We construct a similar set of measures for the PD game, categorized by the strategies chosen by both players. “Both Cooperate,” for example, is the case where both the player and her counterpart chose the cooperative strategy (see Figure 1E). In the fitted regressions, the omitted category was Dictator × Unfair Payoff for DG and Both Defect for the PD. As shown in Table 3, the outcome of the game does not affect demand for exposure or non-exposure in the DG. In the PD, participants who cooperated were instead somewhat less likely to pay for exposure (regardless of whether their counterpart chose “Cooperate” or “Defect,” with the latter being only marginally significant). This suggests that choosing the cooperative action, rather than the outcome of the game, dampen the demand for emotion exposure (only marginally as shown in Appendix Table A2). Yet, this relationship suggests that other-regarding behavior does not seem to increase demand for emotion exposure. Moreover, we find no effect of game outcome on demand for non-exposure in the PD. On the other hand, neither the amount sent (see Appendix Table A2) nor the round outcome appears to affect willingness to pay for either exposure or non-exposure in the DG.


TABLE 3 Effect of outcomes on demand for emotion exposure.
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Result 2a: There is no statistically significant relationship between outcomes in the dictator game (or amount sent) and willingness to pay for exposure or non-exposure.

Result 2b: Participants who choose the cooperative strategy in the Prisoner's Dilemma are not more willing (less willing) to pay for emotion exposure (non-exposure). 13

An important next step is to examine how the outcome of each game affects participants' self-reported emotional experiences, alongside any treatment differences. Figure 6 provides a snapshot of how the outcome of the games affect reported emotions. Furthermore, we conduct an exploratory analysis of each of the three dimensions (arousal, valence, and dominance) reported after both the DG and the PD using a random-effects regression model that controls for treatment and game outcome. The results are provided in Table 4. For the DG, recipients who received an unfair payoff reported more negative valence levels (relative to the reference category: dictators with an unfair payoff). Moreover, recipients, regardless of their payoff, reported lower dominance levels. Neither Emotions treatments significantly affect the reported emotions in the DG. In the PD, participants who cooperated but were defected on reported more negative valence and marginally lower dominance levels (relative to the reference category: both players defected). On the other hand, more positive valence and dominance levels were reported by (1) participants who cooperated while their counterparts also cooperated and (2) participants who defected while their counterparts cooperated (thus, in situations where they earned the maximum payoff given their strategy). Additionally, both the Emotions-P and Emotions-E treatments increase reported valence relative to the Control treatment, and those in the Emotions-E treatment also report increased dominance relative to the Control treatment.14


[image: Figure 6]
FIGURE 6
 Self-reported emotional experiences and the outcome of social interaction. Average self-reported emotions (via the SAM scales) reported by each outcome of the DG game (A–C) and for the PD game (D–F). In each panel, “C,” “E,” and “P” denote the Control, Emotions-E, and Emotions-P treatments, respectively. Error bars denote 95% confidence intervals.



TABLE 4 Treatment effects on reported emotions.

[image: Table 4]

Result 3a: In the DG, recipients' reported lower dominance levels than dictators regardless of outcome; recipients who receive an unfair payoff also reported lower valence level.

Result 3b: In the PD, those who cooperated but their counterpart defected reported lower valence; those who earned the maximum payoff given their chosen action (cooperate or defect) reported more positive valence and greater dominance; those in Emotions-E and Emotions-P reported more positive valence, and those in Emotions-E also report higher dominance.

We next investigate whether empathy, measured by the Empathic Concern Scale, is primed by our Emotions treatments (pre-registered exploratory analysis). We estimate a random-effects model, mimicking (Table 1), with the participant's behavior (DG: Amount Sent, PD: Choosing Cooperate) as the dependent variable, and the following as independent variables: the participant's composite ECS score, treatment indicators, interactions between ECS score and treatment indicators, and controls for order effects (output reported in Table 5).


TABLE 5 Effect of empathic concern on decision-making.

[image: Table 5]

Participants' ECS score does not amplify or attenuate the treatment effects of Emotions-P or Emotions-E in the DG; however, it is positively correlated with the amount sent. For the PD, ECS does not affect propensity to choose to cooperate in the Control treatment or in the Emotions-P treatment; however, participants with higher empathic concern are significantly more likely to choose to cooperate in Emotions-E. This suggests that ECS may increase cooperative behavior in the PD when the environment involves certain emotion exposure only.

Result 4a: Empathic concern is positively correlated with the amount sent in the DG, but does not modulate the effects of the Emotions treatments relative to the control treatment.

Result 4b: Empathic concern seems to further amplify the Emotions-E treatment effect on the likelihood of choosing to cooperate in the PD.

Note that the main treatment effects for Emotions-E (or -P) in the DG and Emotions-E in the PD remained significant after controlling for the ECS. This implies that these treatment effects were not driven by participants who were more empathetic only. In the PD, we do find an additional interactive effect for the Emotions-E treatment; it remains unclear (and an area for future study) whether this is because high-empathy participants feel more guilty at choosing defect when being exposed to their counterparts' emotional responses, or whether this is in anticipation of strategic reporting of emotions by one's counterpart.

Finally, we investigate whether response time varied by treatment (pre-registered exploratory analysis). Figure 7 provides histograms of response time by treatment for each game. We also investigate this further using a random-effects model similar to the specification in Table 1, with response time as the dependent variables while controlling for the same set of independent variables (output reported in Table 6).
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FIGURE 7
 Response time by treatment conditions. Distribution of reaction time for the Dictator Game (DG) for (A) the control condition and Emotions-E condition or (B) the control condition and Emotions-P condition. Distribution of reaction time for the Prisoner's Dilemma Game (PD) for (C) the control condition and Emotions-E condition or (D) the control condition and Emotions-P condition.



TABLE 6 Treatment effect of emotions on response time.

[image: Table 6]

Consistent with results from Figure 7, Table 6 demonstrate that there is no significant effect of the Emotions treatments on response time for either the DG or the PD. Importantly, this can be taken as suggestive evidence that participants do not seem to exert additional cognitive effort in the emotion conditions relative to the control condition. An interesting area for future research is whether the null effect of the emotions treatment extend to other choice process data such as attention (gaze fixation or saccades).

Result 5: There is no significant effect of emotional exposure on participants' response time in the PD or DG.



4 Discussion

Anticipated emotions can play an important role in shaping economic behavior (Schlösser et al., 2013; Dunning et al., 2017). We investigate whether post-play emotion exposure (access to information about one's counterpart's feelings after social interactions) causes less selfish behavior in the Dictator Game and more cooperation behavior in the Prisoner's Dilemma game. It has been posited that emotions can serve as a signaling system in social dilemmas (Ross and Dumouchel, 2001). Thus, environments that facilitate emotion exposure (knowing how one's actions affect another person's emotional state) may alter behavior relative to contexts that mask such information. In this study, we demonstrate that mere anticipation of exposure to other's emotions changes social behavior in both strategic and non-strategic contexts (since emotions could have been revealed only post-play). Particularly, our results highlight that anticipated exposure to one's partner's emotions increases generosity in the Dictator Game and makes participants more likely to pursue the cooperative strategy in the Prisoner's Dilemma Game. Additionally, there is a positive relationship between participants' empathy level and other-regarding behavior in both games (either as a main effect or through its interaction with our emotion exposure condition). This implies that both interpersonal displays of emotion and individuals' homegrown empathy are integral to other-regarding behavior. In other words, studying social decision making without facilitating emotion exposure may result in biased inference. This finding is particularly important given recent evidence demonstrating poor external validity of standard social preference experimental games (Galizzi and Navarro-Martinez, 2019).

Our contribution to the literature is 2-fold. Our first major contribution is a methodological one. We develop an experimental design that facilitates emotion exposure and can be readily administered in or outside the laboratory. We implement a medium of communication of emotions that abstracts away from free text communication; thus, it readily extends for cross-cultural studies. Our manipulation checks reveal that the design is successful in shifting participants' beliefs about the extent of emotion exposure. We demonstrate the substantial treatment effects of emotion exposure in both strategic and non-strategic contexts. We elicit demand for emotion exposure and find that it is hardly driven by the outcome of the social interaction (or the actions selected). In other words, greater pro-social behavior (i.e., increased transfer in the DG) when anticipating emotion exposure does not seem to be driven by a simple preference to avoid negative (emotional) feedback. We also demonstrate the differential reports of emotional experiences across the different outcomes of social interactions in strategic and non-strategic contexts (see Table 4). Moreover, the emotion treatments do not result in different response time distributions (potentially suggesting that no additional exertion of cognitive effort was required under the emotion exposure conditions).

Our second contribution is that we, to our best knowledge, provide the first exploration of within-participants post-play communication of emotional experience in one-shot setting while also eliciting willingness to pay for emotion exposure. Prior work investigated how communication affects social behavior, yet this work either focused on pre-play communication (e.g., De Jong et al., 2002; Reed et al., 2014, 2018) or on verbal communication (Ellingsen and Johannesson, 2008; Xiao and Houser, 2009). Pre-play (or during-play) knowledge of one's counterpart's emotions has been demonstrated to increase cooperation in the prisoners' dilemma game (de Melo and Terada, 2020; Angelika-Nikita et al., 2022). Similarly, pre-play identification increased offers in the dictator game (Bohnet and Frey, 1999). Post-play verbal communication was also shown to facilitate other-regarding behavior (Ellingsen and Johannesson, 2008; Xiao and Houser, 2009; Torsvik et al., 2011). Our findings are largely in line with the extant literature. However, we examine how an environment that facilitates post-play communication of emotional experiences (arousal, valence, and dominance) using non-verbal pictorial representations (Bradley and Lang, 1994) affect social behavior in strategic and non-strategic settings. We find that post-play communication of emotions increases the amount sent in the DG and the likelihood of cooperation in the PD when emotional exposure is certain (Emotions-E); further, probabilistic emotions exposure (Emotions-P) also increases the amount sent in the DG (non-parametric tests provide only marginal support for this finding; see Figure 4 and Table 1).

Future extensions of this study's paradigm would aim to identify the mechanism by which emotion exposure in experimental games alter social preferences. Do these treatments, which enhance other-regarding behavior, activate an inherent preference for social regulation of emotion (Reeck et al., 2016), do they attenuate the effects of cognitive dissonance (Konow, 2000), or do they amplify the extent of guilt aversion (Baumeister et al., 1994)? Another important area for future study involves expanding the sample size to facilitate the identification of heterogeneous effects of emotion exposure, and the underlying mechanism, across groups (e.g., age, gender). Finally, the examination of how the choice process of decision making itself changes in environments that incorporate emotion exposure (for example, via eye tracking or through psychophysiological measurements) can be integral in understanding the mechanism by which emotion exposure influence social behavior.
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Footnotes

1The preregistration and oTree code can be accessed at: https://osf.io/p2nes; the data and analysis files can be accessed at: https://osf.io/8bfzx.

2We used a symmetric prisoners' dilemma, enabling us to allow both participants to choose as the row player.

3All procedures and experimental materials were approved by the Internal Review Board (IRB) at Princeton University.

4From the perspective of the participants, this should be similar to random re-matching between rounds; however, group by arrival time is recommended for online experiments to minimize dropouts (for an example, see: https://otree.readthedocs.io/en/latest/multiplayer/waitpages.html).

5We did not analyze data from another 15 participants who left the experiment early and did not complete it (“returned their task”) since these participants were not paid.

6The low number of dropouts indicates that our experimental design was successful in an online setting.

7All the output in the paper was produced using Stata version 18; data and replication files are available at https://osf.io/8bfzx.

8Exploratory Wilcoxon Rank-Sum tests of the equality of the medians and t-tests of the equality of the means of the amount sent in DG in the control condition across the assigned groups (Emotions-E and Emotions-P) are not significantly different (Wilcoxon Rank-Sum test: p = 0.197; t-test: p = 0.172); we also find a similar result for cooperation rates in the Prisoners' Dilemma (Wilcoxon Rank-Sum test: p = 1.000; t-test: p = 1.000). In fact, there is no difference between the control groups for the PD; the means are identical (μ = 0.551). Thus, we do not find evidence that behavior is significantly different in the control condition between the two groups.

9Estimates from models that exactly match of our preregistered specifications are reported in Appendix A, and similarly indicate that the treatments have an effect, both when pooled and when estimated separately. We elect to present the more comprehensive model specifications in Table 1 instead for brevity.

10As shown in Table 1, we do not find significant order effects in the DG. For the PD, we find a significant order effect that pertains to task completion order. In particular, participants who completed the DG before PD were less likely to cooperate. This may be driven by skepticism of counterpart's pro-sociality given the greater likelihood of observing an unfair outcome in the DG rather than a fair one (see Figures 4A, B). Thus, we continue to control for these two order effects in all our regression specifications. Further, we find that the two order indicators do not yield statistically significant interaction effects (see Appendix Table C1).

11Given that our power analysis (reported in Section 2.3) relies on reported effects of pre-play communication relative to no communication on other-regarding behavior (Balliet, 2010), we note that it is possible that we do not have sufficient power to detect a statistical difference between Emotions-E and Emotions-P.

12We conduct similar exposure demand analyses in Appendix B with four different scoring rules; all yield similar results.

13Importantly, we note that, regardless of specification (including those in the Appendix), we fail to find support for Hypothesis 2a and Hypothesis 2b.

14It is unclear whether participants are attempting to use emotional reports strategically in the Emotions treatments, though the fact that we observe positive and significant coefficients in PD and not in DG indicates that this may be the case, given that the DG is inherently nonstrategic. More research is needed on this question.
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(1) reports the marginal effects from a random-effects logit that estimates the effects of
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