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Abstract 
Costless altruistic behaviors are special altruistic behaviors that benefit others 
at no own cost. While in literature, the motivations of typical altruistic be-
haviors that generally involve own cost have been studied intensively, it is not 
clear yet, on the flip side, what motivations drive costless altruistic behaviors. 
In this paper, we examine how often costless altruistic behaviors happen and, 
if not always, the potential determinants of costless altruistic behaviors. Spe-
cifically, we conduct a series of human-computer experiments of repeated 
emotion game, separating the impacts of emotion and payoff on the occur-
rence of costless altruistic behaviors. We find that costless altruistic behaviors 
do not always happen, and the considerations regarding emotion (e.g., reci-
procity) and self-payoff are two important determinants. Additionally, we 
find that rewarding altruistic behaviors and punishing unaltruistic behaviors 
lead to more costless altruistic behaviors, thus, can potentially promote the 
overall social welfare.  
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1. Introduction 

Altruism refers to willingness and behaviors to benefit others. The causes of al-
truistic behavior have been studied intensively in many fields, including psy-
chology, economics and so on. Literature shows that to behave altruistically peo-
ple can be motivated by pure altruism (Charness & Rabin, 2002), warm glow 
(Andreoni, 1989), reciprocity (Hein et al., 2016), inequality aversion (Blanco et 
al., 2011), or even self-interest: a self-interested kid may act altruistically, i.e., 
maximizes utility of the entire family while maximizes his/her own utility, if the 
parents are altruistic (Becker, 1974). 
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Altruistic behaviors do not have to be at one’s own cost. For example, in a 
generosity game (e.g., Güth, 2010) where the proposer chooses the total payoff 
with his/her own payoff fixed, he/she can benefit the responder without any cost, 
by choosing a larger total payoff. In practice, such costless altruistic behaviors 
are more likely to occur than those with cost (Güth, et al. 2012; Zhao et al., 
2016). However, it is not clear if costless altruistic behaviors always happen, e.g., 
when people have spiteful preference (Fehr et al., 2008b). Moreover, besides the 
consideration of cost, whether there are other factors that motivate costless al-
truistic behaviors remains unclear. The existing research mainly focuses on the 
causes of altruism with cost, but little is known about the causes of costless al-
truism. For instance, in the two-person generosity game, the reasons for the 
proposer’s altruistic proposal with the larger total payoff could be pure altruism, 
egocentric altruism and team reasoning, but no distinction has been made 
among these causes (Güth et al., 2012). 

In the setting of repeated interactions there are two well-known strategies as 
potential motivators for general altruistic behaviors—all-cooperation strategy 
and “tit for tat” strategy. People who choose all-cooperation strategy will always 
cooperate (thus, benefit others) regardless how others behave. All-cooperation 
strategy could make others who want reciprocity also behave altruistically, i.e., 
cooperate. However, it is known that all-cooperation strategy, which is essen-
tially an unresponsive strategy, does not effectively promote the cooperation of 
others because there is no punishment for choosing non-cooperation (Miller, 
1985). On the flip side, people who choose “tit for tat” strategy will cooperate 
only if others also cooperate. “Tit for tat” strategy can promote cooperation 
more effectively because now people know that they will trigger others’ 
non-cooperation (thus, get punished) if they choose non-cooperation (Axelrod, 
1984; Sandoval et al., 2016). Compared to the all-cooperation strategy, the “tit 
for tat” strategy is more likely to lead to long-term cooperation by punishing de-
fect and rewarding cooperation. In this paper, we examine if all-cooperation and 
“tit for tat” strategies work the same way affecting costless altruistic behaviors, as 
well as the emotional motivations regarding, e.g., reciprocity, and self-interest 
behind the two strategies, in a setting of repeated interactions. 

Specifically, we conduct two sets of experiments about repeated emotion 
games. We find that costless altruistic behaviors do not always happen. Emo-
tional determinants such as reciprocity and self-interest are both important mo-
tivators for costless altruistic behaviors. Rewarding altruistic behaviors and pun-
ishing unaltruistic behaviors makes costless altruistic behaviors more likely to 
occur. 

2. Emotion Game 

Our experiment is based on the following game, which is defined as an emotion 
game. Specifically, the payoff matrix looks like the following: 
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Player 2 

1 2 

Player 1 
1 1, 1 2, 1 

2 1, 2 2, 2 

 
The game is a symmetric game, with each player’s payoff solely determined by 

the other’s choice. For example, given player 1’s choice, say option 1, player 2 
would get the same payoff of 1 no matter what he/she chooses. However, player 
2 can behave altruistically at no cost by choosing option 2: while his/her payoff 
still totally depends on player 1’s choice, player 1 can get the higher payoff of 2 
for sure.  

One important feature of the emotion game above is that the determinants of 
player’s choice other than payoff, e.g., emotional considerations based on reci-
procity, can be separately identified. For example, in a one-shot static emotion 
game, since a player’s payoff does not depend on his/her own choice, a rational 
player who cares about own payoff only will choose randomly between two op-
tions, and a population of such players will choose either options in 50% of the 
observations (Fehr, et al. 2008a). Similarly, in repeated emotion games with one 
player’s (say, player 1’s) choices fixed (e.g. always choosing the same option or 
randomly choosing an option according to a fixed probability), the other player 
(say, player 2) has the same own expected payoff regardless of what he/she 
chooses. Therefore, if player 2 is rational, caring about own payoff only, he/she 
will also choose randomly between two options and a population of player 2 will 
choose either option with 50% frequency. But if player 2 has considerations oth-
er than own payoff, we may observe different population outcomes. In the re-
peated emotion games above, player 2 may always choose the same fixed option 
as player 1, for example, if he/she wants reciprocity. Therefore, by the repeated 
emotion games with one player’s choices fixed, we can examine whether emo-
tion affects choices (thus, leads to costless altruistic behaviors). Additionally, we 
can examine the impacts of own payoff on choices by allowing player 1 to act 
responsively, e.g., making choices according to the strategy of “tit for tat”, be-
cause now player 2 can increase own payoff by strategically affecting player 1’s 
choices via his/her own choices. Finally, combining the results from the two 
scenarios with different decision rules of player 1, we are able to compare the ef-
fects of considerations based on emotion and own payoff on the likelihood of 
costless altruistic behaviors.  

3. Experimental Design 

Our experiment includes two treatments: emotion games with complete altruism 
(CAEG) and emotion games with “tit for tat” strategy (CTFT). For the purpose 
to fix one player’s behaviors, in all our games a human player was matched with 
a computer, whose choice was predetermined according to a specific rule. In 
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both treatments, a human player played emotion games with his/her computer 
opponent (partner, unchanged once paired) for 100 periods. In CAEG, the 
computer always chose option 2 in the first 50 periods and then switched to op-
tion 1 in the last 50 periods. The human player knew that the computer would 
make choices according to a fixed rule, regardless of his/her choices, but he/she 
did not know what the rule was. In CTFT, the computer made choices according 
to a “tit for tat” strategy, by starting with option 2 in the first period and then 
duplicating the human player’s choice from the previous period. Again, the hu-
man player knew that the computer’s choice would depend on his/her previous 
choices, but didn’t know the rule. In both treatments, the human player and the 
computer made decisions at the same time. When making decisions, they didn’t 
know each other’s choices. At the end of each period, the human player was in-
formed of both players’ decisions and payoffs in the current period.  

In our experiments (both treatments) the human players’ behaviors should 
not be mainly driven by pure altruism, because they knew that their opponents, 
the computers, did not get any real payoff. In CAEG, since the human players’ 
payoffs were given once the computers’ choice rules were set up, the human 
players’ choices should not be driven by self-interest either. Therefore, we are 
able to test if costless altruistic behaviors can be driven by emotional considera-
tions, e.g., reciprocity, by testing if in CAEG the sample frequency for all the 
human players to choose option 2 was significantly higher in the first 50 periods 
(when the computers always chose option 2) than the last 50 periods (when the 
computers always chose option 1). We should also note that the comparison 
could also help exclude certain other motivators, such as efficiency concerns and 
maximin preferences, which are argued to be potential confounders for inequal-
ity aversion (Engelmann & Strobel, 2004; Engelmann, 2012). In CTFT, since the 
human players could be rewarded (or punished) if they chose option 2 (or 1) in 
the previous period, self-interest could be one of the motives for their choices. So 
additionally, we can test whether costless altruistic behaviors are more likely 
when such behaviors and the opposite unaltruistic behaviors are rewarded and 
punished respectively, by testing if the sample frequencies for all the human 
players to choose option 2 differ between CAEG (the first 50 periods) and CTFT. 

Our experiment was conducted for 12 sessions in Beijing Normal University, 
China, in September 2016. The experiment was programmed using the z-Tree 
software (Fischbacher, 2007). All the human players were college students re-
cruited from BBS (Bulletin Board System) of Beijing Normal University. Each 
human player was allowed to participate only once, in either of the two treat-
ments. Each human player’s accumulated nominal payoffs of 100 periods were 
converted to a real payoff according to the following equation: 5 points nominal 
payoff = 1 CNY (Chinese currency). The experiment lasted for approximately 40 
minutes. When the experiment concluded after 100 periods, each human player 
answered a questionnaire for demographic information such as gender and ma-
jor (see Appendix Table A1 for demographic statistics). All human players got a 
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show-up fee (10 CNY) in addition to the real experimental payoffs. The average 
payoff of the human players was 40 CNY (5.65 USD) in CAEG and 48 CNY 
(6.78 USD) in CTFT.  

4. Results 

The frequency for the human players to choose option 2 in all periods of CAEG 
and CTFT is shown in Figure 1 and Figure 2, respectively. We find that costless 
altruistic behaviors do not always happen. In our experiments in either treat-
ment, the frequency for the human players to choose option 2 was not one (0.52 
in CAEG and 0.89 in CTFT). Moreover, to what extent the human players be-
have altruistically depends on the computers’ choices. In the first (last) 50 peri-
ods of CAEG, the frequency for the human players to choose option 2 was 0.76 
(0.28), which was substantially higher (lower) than 0.50. Those results indicate 
 

 
Figure 1. Percent of human players choosing option 2, CAEG. 

 

 
Figure 2. Percent of human players choosing option 2, CTFT. 
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that costless altruistic behaviors could be driven by determinates other than 
payoff, such as emotional considerations about reciprocity: the human players 
were more likely to behave altruistically at no cost when the opponent comput-
ers were set to be altruistic1. The frequency for the human players to choose op-
tion 2 in CTFT was 0.89, which was also higher than 0.50, indicating that con-
cerns about own payoff also play roles in determining costless altruistic behav-
iors: with the opponent computers playing “tit for tat” strategy, the human play-
ers would behave altruistically to increase their own payoffs, by triggering the 
computers’ altruistic behaviors. Finally, in additional to higher average, the dis-
tribution of the frequency for human players to choose 2 in CTFT was signifi-
cantly different from that in the first 50 periods of CAEG2. Compared with the 
scenario of emotional consideration when the computers always behave altruis-
tically (e.g., periods 1 - 50 of CAEG), costless altruistic behaviors of human 
players were more likely to occur in the scenario of self-interest when such be-
haviors would be rewarded in terms of higher own payoffs (e.g., CTFT3).  

5. Conclusion 

This study explores whether costless altruistic behaviors can always happen, and 
if not, what the potential determinants are, by specifically investigating different 
effects of the opponent’s (un)responsive strategy on individual costless altruism 
in a series of experiments. We found that costless altruistic behaviors do not al-
ways happen. Both emotional considerations and self-interest have the potential 
to motivate costless altruistic behaviors. Compared with random response, in the 
scenario when the opponents always behave altruistically, people are more likely 
to respond altruistically as well at no cost, based on the emotional consideration 
regarding, e.g., reciprocity. In the scenario when the opponents act responsively 
with rules of reward and punishment, people also choose costless altruism at a 
higher possibility than pure randomness, based on the concerns regarding own 
payoff. Although neither emotional and self-interest determinants are able to 
make people always behave altruistically, the comparison between the two sce-
narios indicates that strategies with reward and punishment rules regarding al-
truistic behaviors can promote costless altruism better than unresponsive strate-
gies of being altruistic forever. For increasing overall welfare by promoting cost-
less altruistic behaviors, it seems a better idea to evaluate and respond to (e.g., 
reward or punish) others’ behaviors in time rather than to tolerate undesirable 
behaviors all the time. 

 

 

1We should note that the substantial difference in the frequency for the human players to choose op-
tion 2 between the first 50 and last 50 periods of CAEG also indicates that considerations regarding 
efficiency does not play an important role, as otherwise human player should stick to option 2 after 
the switch, which still maximized the total payoff of the two players. 
2The Kolmogorov-Smirnov (K-S) nonparametric test, KS = 1.489, p = 0.024. 
3We compare the results from 100 periods of CTFT to those from only 50 periods (the first 50) of 
CAEG. To make sure that our results are not driven by such difference in number of periods, as a 
robustness check we calculate the frequency for the human players to choose option 2 in CTFT using 
the first 50 periods, and obtain a very similar number (86.8%). Our results are robust to whether we 
use the total of 100 periods or the first 50 periods of CTFT. 
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Appendix 
Table A1. Gender and major of players by experimental treatments. 

 
CAEG CTFT 

Gender 
Male 14.3% 18.8% 

Female 85.7% 81.2% 

Major 

Science 55.1% 41.7% 

Social 32.7% 27.1% 

Humanities 12.2% 31.2% 

Total number 49 48 
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