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This article explores how experienced regret and relief evoked in a risky gambling task influence subsequent intertemporal pro-social behavior. We apply a dictator game experiment with delayed rewards to investigate the effect on donating behavior by simultaneously the time delay when the recipient accepts the donation and the emotions experienced by the participant. We examine this effect using a choice titration procedure. The results reveal that independent of the prior experienced emotions, participants’ donations decrease as the time delay rises; the hyperbolic model provides a better explanation of this finding. Significantly, experienced regret impacts the shape of the social discount function with delayed rewards, which is reflected in notably different discount rates. Participants who experienced regret exhibit a lower discount rate than those in the relief condition. Note that this distinct type of generosity differs significantly at the 14-day delay but not at the shortest and longest. It follows that regret can promote future altruism and intertemporal pro-social behavior, depending on the delay.
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INTRODUCTION

Most pro-social behaviors involve intertemporal trade-offs, where people need to weigh costs and benefits at different points in time (Yi et al., 2011; Chopra et al., 2021). In this process, emotions experienced at the moment of decision-making (i.e., immediate emotions) serve as one of the primary forces driving interpersonal behavior (Forgas, 2016; Pérez-Dueñas et al., 2018). The ever-changing emotions experienced in daily lives provide helpful input informing people’s altruistic motives and interpersonal strategies (Barthel et al., 2018; Christner et al., 2020; Zaki, 2020).

This paper focuses on the immediate emotions, namely experienced regret and relief. Regret theory by Bell (1982) states that regret and counterfactual thinking are considered to be exceptionally informative in that people can learn from their faults and rectify their behavior based on their experienced emotions (Pieters and Zeelenberg, 2007; Epstude and Roese, 2008; Kutscher and Feldman, 2019). Counterfactual thinking itself has been shown to benefit in terms of subsequent problem solving and performance enhancement (Epstude and Roese, 2008; Henne et al., 2021). Furthermore, when people learn about the causal relationship between past actions and present outcomes, counterfactual thinking and hence regret may help them put events into context and thus make “sense” out of the past (Pieters and Zeelenberg, 2007; Sim et al., 2020). The experience of regret has been associated with meaningful decisions (Igou et al., 2018; Sijtsema et al., 2021), for instance, risky decisions, overconsumption, and obesity epidemic (Chun et al., 2019; Davvetas et al., 2020). Also, intense and persistent regret may negatively affect the psychological and physical aspects (Fredrickson, 2001; Leger et al., 2020). In summary, regret experiences, due to their functional characteristics, are valued more than other negative emotions (Saffrey et al., 2008), understanding how people experience and manage regret is a research task with real-life implications.

Emotions have essential social functions and regulate social interaction (Martinez and Zeelenberg, 2015). Unfortunately, although previous research has demonstrated the powerful influence of emotions on improving and motivating interpersonal strategies, empirical research on the role of emotions in social decision-making still discloses some limitations. A plethora of evidence has thus far focused primarily on the “value” aspects of emotions (i.e., their positive or negative aspects) and their impact on subsequent decision-making. However, those research abstracts the time signature of pro-social behavior, limiting the explanatory scope of emotions on interpersonal strategies and not being representative of the real world. To better understand the impact of emotions on social discounting in the real economic world, we plan to experimentally investigate how a person’s generosity depends on previously experienced emotions, as well as on the temporal distance between the participant and the recipient. This research is appealing for the following two reasons:

First, the question of how emotions affect interpersonal strategies and selfishness in basic, simple allocation tasks has not been empirically addressed. Research has shown that emotions are one of the primary forces driving interpersonal behavior (Fiedler, 2001; Forgas, 2002), and low-intensity emotions, in particular, can have subtle but lasting effects on decision-making and action (Forgas, 2007; Jin and Oh, 2021). Although many studies have confirmed the functional role of emotions in improving and facilitating interpersonal strategies, findings remain largely inconclusive, suggesting that both positive and negative emotions can promote altruistic and pro-social behavior, depending on the context (Telle and Pfister, 2012; Cavanaugh et al., 2015; Aknin et al., 2018). It was found that people tended to adopt dual-process strategies for decision-making under different emotions (Koch et al., 2013). Dual-process theories suggest that positive emotions promote more assimilative, internally focused processing style, whereas negative emotions promote a more accommodative, externally oriented processing strategy and thus more attention to social norms (Smith and Neumann, 2005). It means that people tend to be more generous in helping others when they are negative emotions. Consistent with the dual-process theories, current research supports that affective states may impact interpersonal strategies by (a) influencing the valence of the responses considered (informational effects) and (b) impacting the strategy of the information processed (processing effects). A recent meta-analysis of positive and negative emotions on selfish preferences suggests that people with positive emotions, when handled properly, are more likely to follow their internal impulses and, therefore, exhibit selfishness in their allocations. In contrast, sad emotions should increase fairness by promoting tolerant thinking and greater attention to external norms (Tan and Forgas, 2010). This view is also consistent with recent research that suggests that people in a negative mood have better memory accuracy (Simpson and Sheldon, 2020), reduce stereotypes (Hall et al., 2019), and are likely to increase fairness and produce a variety of interpersonal benefits (Matovic and Forgas, 2018; Forgas and Matovic, 2020). Based on the above theories (Raeva et al., 2010; Tan and Forgas, 2010; Forgas, 2013), we postulate that experienced regret would increase fairness in the dictator game.

Second, social discounting may be significantly impacted by time delay (Yi et al., 2011). As per Madden et al. (2010), both temporal and social discounting are related to the “extension of the self”: time discounting depends on the extent to which the self extends in time, whereas social discounting depends on the extension of the self in the social domain. A subset of studies provides empirical support for the association between intrapersonal and interpersonal dilemmas (although any implication of such support is speculative, and similarities between intertemporal and interpersonal behaviors are not universal). Temporal discounting as assessed through the intertemporal decision-making process is positively correlated with cooperation in the prisoner’s dilemma game as assessed through the interpersonal decision-making process (Yi et al., 2005; Locey and Rachlin, 2012). Furthermore, it was demonstrated that the regions of the human brain responsible for projecting oneself into the future are associated with the regions that project oneself into the perspective of others (Buckner and Carroll, 2007; Inoue et al., 2021). These arguments are consistent with Construal Level Theory (Trope and Liberman, 2010), which views social distance and temporal distance as dimensions of psychological distance and thus have similar effects on decisions. These instances illustrate that the common practice of modeling pro-social behavior as atemporal hence severely limits the scope of our understanding of pro-social behavior in practice. Given people’s time insensitivity and the negative effects of time on altruism (Ebert and Prelec, 2007; Kovarik, 2009), we predict that participants’ generosity should decrease as time delay rise.

We aim to investigate the impact of prior experienced regret and relief on subsequent intertemporal pro-social decision-making. To our knowledge, this would be the first attempt to interconnect the findings on experienced regret and relief with the domain of intertemporal-interpersonal choice (self-control vs. altruism). The experimental design, referring to previous studies (Jones and Rachlin, 2006; Hayashi and Tahmasbi, 2020), has used a choice titration procedure from psychophysics. Participants are confronted with two types of experienced emotions, regret or relief. First, we hypothesize that generosity would decrease as a delay function independent of experienced regret, and the hyperbolic function should provide the best fit for discounting behavior. Second, we postulate that experienced regret would affect the shape of the social discount function with delayed rewards, which may be reflected in significantly different discount rates.



ABOUT THE EXPERIMENT

We conducted an experiment combining the experimental paradigm used by Coricelli et al. (2005) with an intertemporal pro-social decision task. We presented participants with a series of trials in which each trial consisted of a risky gambling task (Stage A) and a dictator game experiment with delayed rewards (Stage B). Stage A presented participants with risky gambles in the form of “wheels of fortune” that were equal in probability but differed in the payoff gain or loss size. Based on this setup, the task provided two different types of feedback. In the partial feedback condition, only the outcome of the selected gamble was displayed, whereas, in the complete feedback condition, the outcomes of both gambles were shown. Stage A was adopted from Coricelli et al. (2005). Using this design for emotion manipulation, we ensure that the experience of regret and relief comes from the complete feedback condition: the information given in the counterfactual revelation strongly and systematically moderates the emotional experience regarding the actual outcome, assuring the robustness of the emotion measure. That has been verified in numerous studies (Burnett et al., 2010; Bediou et al., 2011; Corbett et al., 2021).

Stage B was a dictator game with delayed rewards. We tested whether the type of feedback in high-risk gambles impacted the way people traded off between selfish and generous options. We hypothesized that the different emotions elicited by the different complete feedback conditions in Stage A would influence the decision process regarding future altruism in subsequent decisions differently than the partial feedback conditions.

In this paper, we distinguish experienced between decision-related and unrelated experienced regret. Although previous research has confirmed that experienced regret plays a crucial role in subsequent decisions, this influence is mainly reflected in repeated decisions across the same domain. In this paradigm, individuals incorporate previously experienced regret in a decision domain into subsequent decisions when making decisions in the same domain, which is referred to as “decision-related” experienced regret. By contrast, regret is experienced when making the decision, but it is aroused by sources that are objectively unrelated to the decision at hand (cf. Raeva et al., 2010). We call this regret “decision-unrelated” experienced regret, similar to the effects of emotions produced by the music playing in the background of a café, enjoying the breeze on the beach, watching a tragic movie, etc. In parallel, emotions have been shown to persist beyond the induced scenario (Clore and Huntsinger, 2009). According to the appraisal-tendency theory (Lerner and Keltner, 2000), the specific form of the carry-over depends on the underlying appraisal pattern of the particular emotion. Following this theory, we suppose that experienced regret unrelated to the decision, although aroused in Stage A, would be carried over to the next unrelated Stage B.

In light of the underrepresentation of the empirical literature on decision-unrelated regret, we employ a novel approach to examine the consequences of experienced regret in this study and complement this body of evidence. Our task of measuring delayed altruism takes this emotion as a starting point because, within such a paradigm, participants can make informed choices that still allow for the revelation of counterfactual outcomes.



MATERIALS AND METHODS


Participants

We recruited a total of 61 right-handed participants from different faculties of undergraduate, master, and doctoral students (29 female; mean age = 23.30, SD = 4.02). Four participants (two female) were excluded from the initial sample due to a misunderstanding of the experiment. We calculated a prior sample size using G*Power (Faul et al., 2007), considering the Wilcoxon signed-ranks test (within-subject, experienced regret vs. experienced relief) as the main statistical test. The power calculation resulted in a minimum of 47 participants needed to achieve an alpha of 0.05, a standard power [image: image] of 0.90, and an effect size of 0.50. Therefore, we were confident that the experiment had enough valid participants. The study was ethically approved by the Research Ethics Board of Harbin Institute of Technology and conducted following the Declaration of Helsinki guidelines. Participants’ privacy and rights were protected, and informed consent was obtained before the study began.



Experimental Design and Procedure

Upon arrival, participants (1) were randomly seated in computer cubicles that ensured anonymity, (2) sat in front of a computer screen and received instructions written on paper, and (3) learned a training session consisting of 10 trials identical to the experimental trials. All experimental sessions were conducted on a computer, using the experimental platform jsPsych (de Leeuw and Motz, 2016). The experiment lasted approximately 45 min (participants completed a questionnaire after the test). The identities of participants and recipients were kept anonymous during and after the experiment.

This study used a multifactorial within-subject experimental design to examine the effects of experienced regret and relief on the social discounting of delayed rewards. Each participant was required to participate in 84 trials (2 emotional feedback: regret and relief × 7 temporal distances × 6 monetary amounts of selfish choice). Emotion, temporal distance, and selfish amount were the independent variables. In stage A, the complete feedback was divided into regret feedback and relief feedback. In the complete feedback emotion manipulation, this was evidenced by the difference between the outcome of chosen wheel and the unchosen one: a negative difference defined regret, and a positive difference defined relief. Participants were not told in advance what type of feedback they would receive. In Stage B, the social discounting component employed the procedure initially proposed by Jones and Rachlin (2006), but with the addition of a delay factor. The dependent variable was the average amount of money forgone (to be discussed in detail in Results section).

In Stage A, participants were presented with two wheels of fortune (Figure 1). Next, participants were asked to choose one of the wheels to get the maximum score. Both wheels were used throughout the experiment. The position of the wheels on the screen was counterbalanced randomly.

[image: Figure 1]

FIGURE 1. The regret gambling task is similar to the one used by Coricelli et al. (2005). The colored areas on the two wheels represent the probabilities (50/50) associated with monetary gains (green) and losses (red). A dashed box emphasizes the selected wheel. (A) Represents a partial feedback condition, where the outcome is provided only for the chosen wheel (the stopping position of the arrow (in black) indicates the result of a loss). (B) Represents the complete feedback condition, where the results for both wheels are revealed.


In each gamble, the probabilities associated with winning and losing were represented by the relative colors of the parts of the wheel: gains (green) and losses (red). During the decision process, the probability level remained constant (50/50) for both wheels. That is, the probability of gain or loss through decision-making was the same for partial and complete feedback.

Participants used the mouse to make a choice. Once the participant had selected a wheel, the arrow spun on it and then stopped to show the score of this gamble. Positive or negative numbers indicated possible wins and losses on each wheel next to the wheels. In the partial feedback condition that occurred first, the arrow appeared only in the selected wheel, and participants could not see the results of the unselected wheel. In the subsequent complete feedback condition, the second arrow started rotating in the unselected wheel immediately after the first arrow stopped. Participants were shown the results of both wheels but only obtained the number of points indicated by the arrow on the selected wheel.

After each round of Stage A, participants made a second decision in Stage B. Stage B used the social decision task proposed by Jones and Rachlin (2006) with an initial endowment of 200 cents (value 20 RMB). The novelty of the game was to create a temporal distance between the participant and the anonymous recipient by postponing the payment, which was used to represent the time delay between the time of decision and the time of payment. We performed the temporal distance with seven treatments, 1, 5, 7, 14, 30, 60, and 100. The temporal distance was measured using a ratio scale and converted into a scale consisting of 100 icons. The icons on the scale indicated the time delay for the recipient to receive the donation. For example, the first icon on the left represented that the recipient received the donation with a 1-day delay, i.e., the shortest delay. The icon on the opposite end of the scale (temporal distance 100) represented the longest. Note that the time delay was applied only to the recipient. Participants would immediately receive an amount equal to the total amount minus the donations. That is natural because donations generally come from the donor’s income, and it takes time for the donee to receive the donations.

In each round of Stage B, participants had to choose between selfish and generous choices. The selfish option was a large reward for only the participant, changing in ascending or descending order from 100 to 200 in increments of 20 across trials. The generosity option had a fixed magnitude of 100 and was received separately by the participant and recipient. The arrow on the scale showed the time delay for each trial. The black-coded numbers under the scale in Figure 2 represented the participant and the amount of that reward. The order of each delay treatment was counterbalanced between participants.

[image: Figure 2]

FIGURE 2. In each trial, there are three screens. The first screen informs about the outcome of the risky gambling task shown in Figure 1. The second screen displays two options, where the option on the left implies a selfish choice and the option on the right implies a generous choice. The black-coded numbers under the scale indicate the participant himself, and the red-coded numbers represent the amount of the recipient’s reward. The third screen presents the decision result.


The experimental instructions were read aloud in each session, and subjects were given time to ask questions. To increase the salience and relevance of their choices and to make our experiment incentive-compatible, we informed participants at the outset that one of their responses in the dictator game would be randomly chosen and that they would receive the amount they chose plus a five RMB appearance fee. Although the experiment provided a small amount of money, it was real and did not involve deception. Therefore, our experiment meets the criteria for economic research (Schram, 2005).



Data-Analytic Strategy

First, we calculated the crossover point between selfish and generous choices by titrating the magnitude of the selfish reward. The crossover point was determined by logistic regression, which showed the amount of money the participant was willing to forgo at each delay level. Second, we measured the extent of discounting by the discount rate [image: image]. To this end, we used the crossover point to estimate the social discounting of delayed rewards for each participant. Finally, we ran a nonparametric analysis (within-subject Wilcoxon signed-ranks test) between relief and regret condition, aiming to test whether the decision-unrelated experienced relief and regret impacted the participants’ generosity.



Results

The results of the experiment show that as the time delay increases, participants in each condition are less willing to forgo generous returns, replicating the findings of Kovarik (2009) (see Figure 3). We have used hyperbolic discounting [image: image] and exponential discounting [image: image] (where [image: image] symbolizes that donations from participant [image: image] to the recipient were received after [image: image] days) to match the mean value of the forgone amount separately for each condition. The parameters [image: image] and [image: image] are estimated by nonlinear regression. The results persist that the hyperbolic model has a good fit for two conditions ([image: image]; [image: image]). Meanwhile, Akaike’s information criterion (AIC) and Bayesian information criterion (BIC) comparisons reflect that the hyperbolic discounting model explains the donating behavior better than the exponential discounting model (as shown in Table 1). Figure 3 depicts the average amount forgone and the hyperbolic fitted curves for each condition.

[image: Figure 3]

FIGURE 3. Fitting of the hyperbolic discounting function for the relief (RF) and regret (RT) conditions.




TABLE 1. The estimation results of RF and RT conditions from the discounting models.
[image: Table1]

We find a significant difference in [image: image] values across the two conditions ([image: image]). Participants exhibit a lower discount rate when regret is experienced ([image: image]) than when relief is experienced ([image: image]). This indicates that, the participants’ generosity levels decay at a slower rate over the time delay in the regret condition.

Furthermore, we also examine the effect of experienced decision-unrelated regret when comparing the level of generosity at each delay. Given the presence of heterogeneous variability, we have conducted several Wilcoxon signed-ranks tests. As summarized in Table 2 and Figure 4, there is a significant difference between the two conditions at the 14-day delay ([image: image]). The regret condition ([image: image]) has a greater mean amount of money forgone compared to the relief condition ([image: image]).



TABLE 2. The statistical results for each delay between the RF and RT condition.
[image: Table2]

[image: Figure 4]

FIGURE 4. Mean amount of money forgone per delay in the RF and RT conditions.





DISCUSSION

Our research has started with the question of how experienced regret can affect people’s delayed altruism. At first glance, it seemed uncontroversial even if we proposed that experienced regret had a negative impact on altruistic behavior. After all, the assumption of regret as a meaningless “bad” emotion had tacitly guided many past studies (Saffrey et al., 2008). However, we provide empirical evidence that, in contrast to experienced relief, experienced regret is a “good” emotion that promotes fair interpersonal strategies. These facts are consistent with recent research that reports the benefits of negative emotions such as regret on cognitive, motivational, and interpersonal relationships (Forgas, 2013; Matovic et al., 2014; Spachtholz et al., 2014; Lench et al., 2016; Nawijn and Biran, 2019).

The overall results of the experiment support the following findings (Kovarik, 2009; Ogawa and Ida, 2015): the generosity of the participants decreases as the time delay rises. A standard hyperbolic function can describe the discounting behavior in the two emotion conditions. A close analysis of the data reveals that experienced regret appears to affect delay-time-dependent generosity, which is reflected in the fact that participants discounted the rewards of the experienced regret condition at a lower rate. From the perspective of functionalist emotion-cognition theories and dual-process theories (Forgas, 2007; Achtziger et al., 2015), experienced regret may elicit an implicit tendency for participants to reinforce social norms of performance fairness and limit selfish allocation in the dictator game (e.g., choosing the generous option to maintain a reciprocal relationship with the recipient). If so, participants in the experienced regret condition should exhibit a lower discount rate. Our findings support this hypothesis.

Research has demonstrated that time delay is one of the crucial factors influencing future altruism (Yi et al., 2011; Ogawa and Ida, 2015; Andreoni and Serra-Garcia, 2021). By comparing the difference between the two emotions in each delay, we observe a significant difference in generosity at the 14-day delay. Nevertheless, participants’ generosity does not change much at the shortest (1-day) and the longest delay (100-day). It follows that experienced regret is not always beneficial to increased fairness, depending on the delay.

For the shortest delay, participants show an aversion to unfairness and a solid willingness to be altruistic (Osiński et al., 2015). The concepts of time insensitivity and rationality of donations can explain this phenomenon. A considerable body of research has revealed people’s insensitivity to duration (Ebert and Prelec, 2007). An extreme example is a complete insensitivity to the temporal dimension, which corresponds to a zero discount rate over time (Ebert and Prelec, 2007). In the case of the shortest delay, participants may underestimate or even ignore the delay, which makes them give equal weight to their interests and the recipient’s interests. As a result, participants tend to be more generous and behave a type of attitude-behavior consistency. Furthermore, participants may consider the present value of the donations in the near future to be higher than those in the distant future. If so, participants will donate relatively large amounts with only a slight delay. Thus, external emotional factors do not influence participants’ generosity towards the recipient with the closest temporal distance.

For the 14-day delay, the generosity of the two emotion conditions differs significantly. Although regret can improve pro-social behavior, it still needs preconditioning; consequently, the time delay is crucial in determining how experienced regret influences future altruism. According to dual-process theories and processing effects, participants think more assimilatively and may be more willing to follow their internal selfish tendencies in the relief condition. In contrast, when regret is experienced, participants are more concerned with external norms of fairness and tend to make fair allocations. Furthermore, our findings are consistent with prior evidence for the informational effects of emotions (Forgas and Bower, 1987; Gino et al., 2020; Noland, 2021). Several studies suggest that participants who experienced relief tend to recall more positive information and act more optimistically about the current situation. Experienced regret, in turn, by initiating negative information, increases the likelihood of cautious, inclusive, and restrained selfish reactions (Forgas, 2002; Aarhus and Huang, 2020). In the current experiment, participants may have a vivid capacity of episodic recall and a high level of trust with the recipient at the 14-day delay, and involuntary memories led them to generate an intense emotional tenor, thus experiencing regret sparks a more cautious and fair allocation. That may be why participants have forgone more rewards when regret is experienced at the 14-day delay. It implies that external time delays may impact the range for emotion priming and processing effects to occur. So the emotion effect should be strongest when the time delay is 14 days, allowing greater scope for emotion-induced differences in processing style to affect allocations.

Surprisingly, there is no significant difference in generosity between the two conditions at the longest delay. Our interpretation is that the 100-day delay may be a prolonged and uncertain duration for participants, which would trigger an opposite, equally extreme time insensitivity—only the current moment matters, and all future outcomes are assigned zero weight. That is equivalent to the limiting case of an infinite discount rate (Ebert and Prelec, 2007). For the participant, it is wise not to sacrifice an earlier benefit against a delayed cost if they are unsure of a return from others. In addition, long delays are likely to result in participants’ inability to project themselves into the perspective of others (Buckner and Carroll, 2007); hence they have no incentive to maintain such non-reciprocal relationships. In this process, participants exert much more cognitive efforts to overcome the temptation to be selfish than focusing on the experienced emotions (Achtziger et al., 2015). These findings indicate that the experienced regret does not influence participants’ self-focus when the delay is beyond their mental simulations. On the contrary, experienced relief may weaken their focus on external social norms, leading them to freely follow their intrinsic tendency to be selfish (Moore and Loewenstein, 2004; Halali et al., 2013). Thus, participants are selfish with no significant differences in generosity levels at the 100-day delay, regardless of emotion type.

An interesting question in this study is why participants who experienced relief could follow their internal state—ignoring norms and acting selfishly—but participants who experienced regret did not simply follow one norm, namely selfishness or fairness. A more likely explanation is that information provided about the time delay, being undesirable for participants when regret is experienced, fails to invoke an acceptable, alternative common social norm. Therefore, the information behind the prolonged delay may undermine external norms of fairness and restrict regret effects. Instead, information about the short time delay may allow ample scope for regret effects to occur and thus reinforces existing social norms, as described by the experimental results.

Our study has significant practical implications. First, many everyday social situations in our private and working lives involve some conflict between acting selfishly and fairly. Although there is some evidence for the effects of regret on interpersonal behavior in dictator games, the effects of regret on selfishness in a delayed framework have not been addressed previously. The effects of regret on selfishness demonstrated in this paper may have important implications for real-life intimacy, group decision making, and many other everyday situations where experienced regret motivates individuals to approach the task in a constructive way—a subtle interaction between adaptive outcomes of negative emotions and time sensitivity jointly determine their decisions. Second, our study challenges the assumption that positive emotions have universally desirable social consequences. The present study demonstrates that experienced negative emotions also enhance fairness and altruistic sensitivity in interpersonal decision-making, depending on the delay.

A possible limitation of the observations is that the study has measured only one level of social distance, i.e., the recipient is a random stranger. We mainly consider that the dictator and the recipient are strangers about no shared history in the traditional Dictator Game (Hoffman et al., 1994). Meanwhile, it has been found that delay-related self-control and intimacy-related pro-social impulse overlap in a range of decision-making processes, which may cause a blurring of experienced emotion effects (Yi et al., 2011). Another issue concerns the generalizability and the predictive validity of our findings. Although our results are consistent with previous findings and there is reasonable confidence in the reliability of the results, we would prefer to replicate these effects in other studies of social discounting tasks and altruism. Additionally, this paper focuses on the decision consequences of mild emotion states; whether some intense and specific emotions, such as anger, fear, anxiety, and depression, have different effects requires further empirical research (Bishop and Gagne, 2018).



CONCLUSION

We summarize the key findings of this study. First, participants who experience regret and relief are willing to forgo a certain amount of money for the benefit of others, and generosity decreases as time delay rises, which is reflected in a hyperbolic function. The analysis further reveals the effect of experienced regret influence the shape of the social discount function. Participants who experience regret exhibit a lower discount rate than those who experience relief. Moreover, this distinct type of generosity depends on the time delay; experienced regret increases participants’ generosity at the 14-day delay, even if altruistic behavior is costly for participants at this point. Finally, our results align with previous work that emotions influence interpersonal strategies and selfishness. Positive emotions may increase self-focus and selfishness; negative emotions may increase concern for others and fairness.



DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by Harbin Institute of Technology. The patients/participants provided their written informed consent to participate in this study.



AUTHOR CONTRIBUTIONS

TL had the initial idea for the experiment and designed it. TL and MH analyzed the data and wrote the paper. DL contributed to the conception of the work and the interpretation of the data. JS contributed to the conception of the work and the revision of the manuscript. All authors contributed to the article and approved the submitted version.



FUNDING

This work is supported by grant 72174043 from the National Natural Science Foundation.



REFERENCES

 Aarhus, R. T., and Huang, E. (2020). Study structure may compromise understanding of longitudinal decision regret stability: a systematic review. Patient Educ. Couns. 103, 1507–1517. doi: 10.1016/j.pec.2020.03.011 

 Achtziger, A., Alós-Ferrer, C., and Wagner, A. K. (2015). Money, depletion, and prosociality in the dictator game. J. Neurosci. Psychol. Econ. 8, 1–14. doi: 10.1037/npe0000031

 Aknin, L. B., Van de Vondervoort, J. W., and Hamlin, J. K. (2018). Positive feelings reward and promote prosocial behavior. Curr. Opin. Psychol. 20, 55–59. doi: 10.1016/j.copsyc.2017.08.017 

 Andreoni, J., and Serra-Garcia, M. (2021). Time inconsistent charitable giving. J. Public Econ. 198:104391. doi: 10.1016/j.jpubeco.2021.104391

 Barthel, A. L., Hay, A., Doan, S. N., and Hofmann, S. G. (2018). Interpersonal emotion regulation: a review of social and developmental components. Behav. Chang. 35, 203–216. doi: 10.1017/bec.2018.19

 Bediou, B., Mohri, C., Lack, J., and Sander, D. (2011). Effects of outcomes and random arbitration on emotions in a competitive gambling task. Front. Psychol. 2:213. doi: 10.3389/fpsyg.2011.00213 

 Bell, D. E. (1982). Regret in decision making under uncertainty. Oper. Res. 30, 961–981. doi: 10.1287/opre.30.5.961

 Bishop, S. J., and Gagne, C. (2018). Anxiety, depression, and decision making: a computational perspective. Annu. Rev. Neurosci. 41, 371–388. doi: 10.1146/annurev-neuro-080317-062007 

 Buckner, R. L., and Carroll, D. C. (2007). Self-projection and the brain. Trends Cogn. Sci. 11, 49–57. doi: 10.1016/j.tics.2006.11.004

 Burnett, S., Bault, N., Coricelli, G., and Blakemore, S.-J. (2010). Adolescents’ heightened risk-seeking in a probabilistic gambling task. Cogn. Dev. 25, 183–196. doi: 10.1016/j.cogdev.2009.11.003 

 Cavanaugh, L. A., Bettman, J. R., and Luce, M. F. (2015). Feeling love and doing more for distant others: specific positive emotions differentially affect prosocial consumption. J. Mark. Res. 52, 657–673. doi: 10.1509/jmr.10.0219

 Chopra, F., Eisenhauer, P., Falk, A., and Graeber, T. W. (2021). Intertemporal Altruism. IZA Discussion Paper No. 14059. SSRN [Preprint]. doi: 10.2139/ssrn.3771742

 Christner, N., Pletti, C., and Paulus, M. (2020). Emotion understanding and the moral self-concept as motivators of prosocial behavior in middle childhood. Cogn. Dev. 55:100893. doi: 10.1016/j.cogdev.2020.100893

 Chun, H. H., Park, J., and Thomas, M. (2019). Cold anticipated regret versus hot experienced regret: why consumers fail to regret unhealthy consumption. J. Assoc. Consum. Res. 4, 125–135. doi: 10.1086/702622

 Clore, G. L., and Huntsinger, J. R. (2009). How the object of affect guides its impact. Emot. Rev. 1, 39–54. doi: 10.1177/1754073908097185 

 Corbett, B., Feeney, A., and McCormack, T. (2021). Interpersonal regret and prosocial risk taking in children. Cogn. Dev. 58:101036. doi: 10.1016/j.cogdev.2021.101036

 Coricelli, G., Critchley, H. D., Joffily, M., O’Doherty, J. P., Sirigu, A., and Dolan, R. J. (2005). Regret and its avoidance: a neuroimaging study of choice behavior. Nat. Neurosci. 8, 1255–1262. doi: 10.1038/nn1514 

 Davvetas, V., Diamantopoulos, A., and Liu, L. (2020). Lit up or dimmed down? Why, when, and how regret anticipation affects consumers’ use of the global brand halo. J. Int. Mark. 28, 40–63. doi: 10.1177/1069031x20910112

 de Leeuw, J. R., and Motz, B. A. (2016). Psychophysics in a web browser? Comparing response times collected with JavaScript and psychophysics toolbox in a visual search task. Behav. Res. Methods 48, 1–12. doi: 10.3758/s13428-015-0567-2 

 Ebert, J. E. J., and Prelec, D. (2007). The fragility of time: time-insensitivity and valuation of the near and far future. Manag. Sci. 53, 1423–1438. doi: 10.1287/mnsc.1060.0671

 Epstude, K., and Roese, N. J. (2008). The functional theory of counterfactual thinking. Personal. Soc. Psychol. Rev. 12, 168–192. doi: 10.1177/1088868308316091 

 Faul, F., Erdfelder, E., Lang, A.-G., and Buchner, A. (2007). G*power 3: a flexible statistical power analysis program for the social, behavioral, and biomedical sciences. Behav. Res. Methods 39, 175–191. doi: 10.3758/BF03193146 

 Fiedler, K. (2001). “Affective influences on social information processing,” in Handbook of Affect and Social Cognition ed. J. P. Forgas (Lawrence Erlbaum Associates Publishers), 163–185.

 Forgas, J. P. (2002). Feeling and doing: affective influences on interpersonal behavior. Psychol. Inq. 13, 1–28. doi: 10.1207/S15327965PLI1301_01

 Forgas, J. P. (2007). When sad is better than happy: negative affect can improve the quality and effectiveness of persuasive messages and social influence strategies. J. Exp. Soc. Psychol. 43, 513–528. doi: 10.1016/j.jesp.2006.05.006

 Forgas, J. P. (2013). Don’t worry, be sad! On the cognitive, motivational, and interpersonal benefits of negative mood. Curr. Dir. Psychol. Sci. 22, 225–232. doi: 10.1177/0963721412474458

 Forgas, J. P. (2016). “Affective influences on moral decisions: mood effects on selfishness versus fairness,” in The Social Psychology of Morality. eds. L. Jussim and P. A. M. Van Lange (New York, NY, US: Routledge/Taylor & Francis Group), 152–170.

 Forgas, J. P., and Bower, G. H. (1987). Mood effects on person-perception judgments. J. Pers. Soc. Psychol. 53, 53–60. doi: 10.1037//0022-3514.53.1.53 

 Forgas, J. P., and Matovic, D. (2020). Mood effects on humor production: positive mood improves the verbal ability to be funny. J. Lang. Soc. Psychol. 39, 701–715. doi: 10.1177/0261927x20917994

 Fredrickson, B. L. (2001). The role of positive emotions in positive psychology: the broaden-and-build theory of positive emotions. Am. Psychol. 56, 218–226. doi: 10.1037/0003-066X.56.3.218

 Gino, F., Sezer, O., and Huang, L. (2020). To be or not to be your authentic self? Catering to others’ preferences hinders performance. Organ. Behav. Hum. Decis. Process. 158, 83–100. doi: 10.1016/j.obhdp.2020.01.003

 Halali, E., Bereby-Meyer, Y., and Ockenfels, A. (2013). Is it all about the self? The effect of self-control depletion on ultimatum game proposers. Front. Hum. Neurosci. 7:240. doi: 10.3389/fnhum.2013.00240 

 Hall, E. V., Hall, A. V., Galinsky, A. D., and Phillips, K. W. (2019). MOSAIC: a model of stereotyping through associated and intersectional categories. Acad. Manag. Rev. 44, 643–672. doi: 10.5465/amr.2017.0109

 Hayashi, Y., and Tahmasbi, N. (2020). Decision-making process underlying bystanders’ helping cyberbullying victims: a behavioral economic analysis of role of social discounting. Comput. Hum. Behav. 104:106157. doi: 10.1016/j.chb.2019.106157

 Henne, P., Kulesza, A., Perez, K., and Houcek, A. (2021). Counterfactual thinking and recency effects in causal judgment. Cognition 212:104708. doi: 10.1016/j.cognition.2021.104708 

 Hoffman, E., McCabe, K., Shachat, K., and Smith, V. (1994). Preferences, property rights, and anonymity in bargaining games. Games Econ. Behav. 7, 346–380. doi: 10.1006/game.1994.1056

 Igou, E. R., van Tilburg, W. A. P., Kinsella, E. L., and Buckley, L. K. (2018). On the existential road from regret to heroism: searching for meaning in life. Front. Psychol. 9:2375. doi: 10.3389/fpsyg.2018.02375 

 Inoue, Y., Himichi, T., Mifune, N., and Saijo, T. (2021). People prefer joint outcome prosocial resource distribution towards future others. Sci. Rep. 11:5373. doi: 10.1038/s41598-021-84796-4 

 Jin, E., and Oh, J. (2021). The role of emotion in interactivity effects: positive emotion enhances attitudes, negative emotion helps information processing. Behav. Inform. Technol. 1–19. doi: 10.1080/0144929X.2021.2000028

 Jones, B., and Rachlin, H. (2006). Social discounting. Psychol. Sci. 17, 283–286. doi: 10.1111/j.1467-9280.2006.01699.x

 Koch, A. S., Forgas, J. P., and Matovic, D. (2013). Can negative mood improve your conversation? Affective influences on conforming to Grice’s communication norms. Eur. J. Soc. Psychol. 43, 326–334. doi: 10.1002/ejsp.1950

 Kovarik, J. (2009). Giving it now or later: altruism and discounting. Econ. Lett. 102, 152–154. doi: 10.1016/j.econlet.2008.12.005

 Kutscher, L., and Feldman, G. (2019). The impact of past behaviour normality on regret: replication and extension of three experiments of the exceptionality effect. Cognit. Emot. 33, 901–914. doi: 10.1080/02699931.2018.1504747 

 Leger, K. A., Charles, S. T., and Almeida, D. M. (2020). Positive emotions experienced on days of stress are associated with less same-day and next-day negative emotion. Affect. Sci. 1, 20–27. doi: 10.1007/s42761-019-00001-w 

 Lench, H. C., Tibbett, T. P., and Bench, S. W. (2016). Exploring the toolkit of emotion: what do sadness and anger do for us? Soc. Personal. Psychol. Compass 10, 11–25. doi: 10.1111/spc3.12229

 Lerner, J. S., and Keltner, D. (2000). Beyond valence: toward a model of emotion-specific influences on judgement and choice. Cognit. Emot. 14, 473–493. doi: 10.1080/026999300402763

 Locey, M. L., and Rachlin, H. (2012). Temporal dynamics of cooperation. J. Behav. Decis. Mak. 25, 257–263. doi: 10.1002/bdm.729 

 Madden, G. J., and Bickel, W. K. (eds.) (2010). Impulsivity: The behavioral and neurological science of discounting. American Psychological Association.

 Martinez, L. F., and Zeelenberg, M. (2015). Trust me (or not): regret and disappointment in experimental economic games. Decision 2, 118–126. doi: 10.1037/dec0000025

 Matovic, D., and Forgas, J. P. (2018). Mood effects on ingratiation: affective influences on producing and responding to ingratiating messages. J. Exp. Soc. Psychol. 76, 186–197. doi: 10.1016/j.jesp.2018.02.002

 Matovic, D., Koch, A. S., and Forgas, J. P. (2014). Can negative mood improve language understanding? Affective influences on the ability to detect ambiguous communication. J. Exp. Soc. Psychol. 52, 44–49. doi: 10.1016/j.jesp.2013.12.003

 Moore, D. A., and Loewenstein, G. (2004). Self-interest, automaticity, and the psychology of conflict of interest. Soc. Justice Res 17, 189–202. doi: 10.1023/B:SORE.0000027409.88372.b4

 Nawijn, J., and Biran, A. (2019). Negative emotions in tourism: a meaningful analysis. Curr. Issue Tour. 22, 2386–2398. doi: 10.1080/13683500.2018.1451495

 Noland, C. R. (2021). Positive or negative vibes: does mood affect consumer response to controversial advertising? J. Mark. Commun. 27, 897–912. doi: 10.1080/13527266.2020.1795911

 Ogawa, K., and Ida, T. (2015). Investigating donating behavior using hypothetical dictator game experiments. Rev. Soc. Econ. 73, 176–195. doi: 10.1080/00346764.2015.1035908

 Osiński, J., Karbowski, A., and Ostaszewski, P. (2015). Social discounting: choice between rewards for other people. Behav. Process. 115, 61–63. doi: 10.1016/j.beproc.2015.02.010 

 Pérez-Dueñas, C., Rivas, M. F., Oyediran, O. A., and García-Torres, F. (2018). Induced negative mood increases dictator game giving. Front. Psychol. 9:1542. doi: 10.3389/fpsyg.2018.01542 

 Pieters, R., and Zeelenberg, M. (2007). A theory of regret regulation 1.1. J. Consum. Psychol. 17, 29–35. doi: 10.1207/s15327663jcp1701_6

 Raeva, D., Mittone, L., and Schwarzbach, J. (2010). Regret now, take it now: on the role of experienced regret on intertemporal choice. J. Econ. Psychol. 31, 634–642. doi: 10.1016/j.joep.2010.04.006

 Saffrey, C., Summerville, A., and Roese, N. J. (2008). Praise for regret: people value regret above other negative emotions. Motiv. Emot. 32, 46–54. doi: 10.1007/s11031-008-9082-4 

 Schram, A. (2005). Artificiality: the tension between internal and external validity in economic experiments. J. Econ. Methodol. 12, 225–237. doi: 10.1080/13501780500086081

 Sijtsema, J. J., Zeelenberg, M., and Lindenberg, S. M. (2021). Regret, self-regulatory abilities, and well-being: their intricate relationships. J. Happiness Stud. doi: 10.1007/s10902-021-00446-6

 Sim, C.-W., Heuse, S., Weigel, D., and Kendel, F. (2020). If only I could turn back time—regret in bereaved parents. Pediatr. Blood Cancer 67:e28265. doi: 10.1002/pbc.28265 

 Simpson, S., and Sheldon, S. (2020). Testing the impact of emotional mood and cue characteristics on detailed autobiographical memory retrieval. Emotion 20, 965–979. doi: 10.1037/emo0000603 

 Smith, E. R., and Neumann, R. (2005). “Emotion processes considered from the perspective of dual-process models”, in Emotion and Consciousness. eds. L. F. Barrett, P. M. Niedenthal, and P. Winkielman (The Guilford Press), 287–311.

 Spachtholz, P., Kuhbandner, C., and Pekrun, R. (2014). Negative affect improves the quality of memories: trading capacity for precision in sensory and working memory. J. Exp. Psychol. Gen. 143, 1450–1456. doi: 10.1037/xge0000012 

 Tan, H. B., and Forgas, J. P. (2010). When happiness makes us selfish, but sadness makes us fair: affective influences on interpersonal strategies in the dictator game. J. Exp. Soc. Psychol. 46, 571–576. doi: 10.1016/j.jesp.2010.01.007

 Telle, N.-T., and Pfister, H.-R. (2012). Not only the miserable receive help: empathy promotes prosocial behaviour toward the happy. Curr. Psychol. 31, 393–413. doi: 10.1007/s12144-012-9157-y

 Trope, Y., and Liberman, N. (2010). Construal-level theory of psychological distance. Psychol. Rev. 117, 440–463. doi: 10.1037/a0018963 

 Yi, R., Charlton, S., Porter, C., Carter, A. E., and Bickel, W. K. (2011). Future altruism: social discounting of delayed rewards. Behav. Process. 86, 160–163. doi: 10.1016/j.beproc.2010.09.003 

 Yi, R., Johnson, M. W., and Bickel, W. K. (2005). Relationship between cooperation in an iterated prisoner’s dilemma game and the discounting of hypothetical outcomes. Learn. Behav. 33, 324–336. doi: 10.3758/BF03192861 

 Zaki, J. (2020). Integrating empathy and interpersonal emotion regulation. Annu. Rev. Psychol. 71, 517–540. doi: 10.1146/annurev-psych-010419-050830 


Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Lu, Liang, Hong and Sun. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/inline_15.jpg





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Regret Now, Compensate It Later: The Benefits of Experienced Regret on Future Altruism



		Introduction



		About the Experiment



		Materials and Methods



		Participants



		Experimental Design and Procedure



		Data-Analytic Strategy



		Results









		Discussion



		Conclusion



		Data Availability Statement



		Ethics Statement



		Author Contributions



		Funding



		References



















OPS/images/inline_14.jpg





OPS/images/inline_17.jpg





OPS/images/inline_16.jpg





OPS/images/inline_8.jpg





OPS/images/inline_7.jpg





OPS/images/inline_13.jpg





OPS/images/inline_12.jpg





OPS/images/inline_9.jpg





OPS/images/cover.jpg
@ frontiers | Frontiers in Psychology

Regret Now, Compensate It Later:
The Benefits of Experienced Regret
on Future Altruism








OPS/images/inline_5.jpg
V;






OPS/images/inline_4.jpg





OPS/images/inline_6.jpg





OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
’ frontiers ‘ Frontiers in Psychology





OPS/images/fpsyg-13-840809-t001.jpg
Model

Hyperbolic
model

Exponential
model

Condition

Relief

Regret

Relief

Regret

Goodness
offit

A?=0.9969

A?=0.9985

9176

AlC

~65.5946

~75.1449

4.1054

0.2375

BIC Fitted
parameters

~65.7569  k =0.07969
V=102.815

-75.3072

3.9431

0.07518
Vv =78.3948





OPS/images/fpsyg-13-840809-t002.jpg
Delay z p Effectsize  Mean sb
1 0472 0582 r=0333 RF=90.70; RF=11931;
RT=15.807
5 0.147 1.000 r=0.281 RF=10.525;
AT=16.460
7 -1.855 0070 r=0.404
14 -3018 w r=0.456
30 -2.169 * r=0509
60 -1.896 0079 r=0526
100 -1.791 0.090 r=0351 RF=11.40;
RT=15.26

; +9p<0.01.






OPS/images/fpsyg-13-840809-g003.jpg
Mean Amount of Money Forgone

75

50

25

Regret: R*=0.9985
Relief : R* = 0.9969

2

50
Time Delay

75

100

Condition
o Relief
A Regret





OPS/images/fpsyg-13-840809-g004.jpg
Mean Amount of Money Forgone

100

75

50

25

p<0.05
*p<0.01

A

T
Time Delay

30 60 100

Condition

B reoet
] reter





OPS/images/inline_11.jpg
R} grer =0.9985





OPS/images/inline_1.jpg





OPS/images/inline_10.jpg
Rjief = 0.9969





OPS/images/inline_25.jpg





OPS/images/inline_24.jpg
Z =-3.018,p <0.01





OPS/images/inline_3.jpg





OPS/images/inline_26.jpg





OPS/images/fpsyg-13-840809-g001.jpg
A Partial feedback






OPS/images/inline_21.jpg
Z =3.651,p<0.001





OPS/images/fpsyg-13-840809-g002.jpg
Begin

Begin of new trial -
i if 14 days

Stage A.Wheel of Fotune

Stage B.Dictator game’

Decision result

End





OPS/images/inline_23.jpg





OPS/images/inline_22.jpg





OPS/images/inline_19.jpg





OPS/images/inline_18.jpg





OPS/images/inline_20.jpg





OPS/images/inline_2.jpg





