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ABSTRACT 
 
 

Many studies have documented adverse affects to inequitable situations in non-human primates. 

The behaviors that have predominantly been examined include food taking, collecting, giving, 

and refusals between the primate subjects and the experimenters. However, no studies had 

looked at the affective responses to inequity in primates. In a recent study, four-year old children 

who were rewarded inequitably accepted the reward, however they showed affective signs of 

dissatisfaction. For this study, we looked for affective displays in capuchins during inequitable 

exchange tasks. We predicted that the capuchins that were experiencing inequity would show 

more signs of agitation and aggression than those in equitable situations. We saw no increase in 

agitation or aggression when subjects were treated inequitably. There was higher aggression 

towards partners who received the lower reward in inequitable situations and less agitation seen 

by partners during frustration controls. Future studies may find our hypothesized results using 

different methodologies. 
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1 INRODUCTION 

Inequity occurs when one individual’s outcomes differ from those of another, which may 

include different rewards or different procedures required to get those rewards (Fehr & 

Fischbacher, 2003; Fehr & Schmidt, 1999). Many studies have been done on the effects of 

inequity in both humans and primates (Brosnan & de Waal, 2003; Henrich, 2009). However, few 

have gone past easily and more objectively quantifiable data, such as refusals to exchange or 

refusals to accept rewards. These quantifiable responses included an unwillingness to participate 

in the task and a refusal to accept the proffered reward. No studies had been done on emotional 

displays, or affective responses to inequity in primates. In this study we investigated affective 

responses to inequity in capuchin monkeys. 

In order to better understand inequity one must first understand equity and fairness. 

Equity is considered to consist of two parts: the reaction to one’s outcome to effort and a 

comparison to some one else’s outcome for the same amount of effort (Fehr & Fischbacher, 

2003; Fehr & Schmidt, 1999). People respond poorly when they feel that they are being treated 

unfairly in Ultimatum games. Ultimatum games are structured decision experiments in which a 

“proposer” has a set amount of money and must decide how to divide the money between 

themselves and a “responder,” who can decide to accept the proposer’s offer or reject the offer. 

Rejection comes at a cost to both participants since neither will then receive a reward (Fehr & 

Schmidt, 1999; Henrich, 2009). This response is believed to come from feelings of fairness in the 

face of an unreasonable offer, since most offers lower than thirty percent of the total are rejected. 

The feeling of inequity in these studies is so great that even when dealing with actual (e.g., not 

hypothetical) rewards, participants choose to react to non-zero offers in this way, which is 

contrary to rational economic theory (Fehr & Fischbacher, 2003; Fehr & Schmidt, 1999). These 
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reactions to “unfair” offers are seen across cultures (Henrich, 2009).  Even when rejections of an 

offer will not affect the amount of money a proposer gets, people still rejected unfair offers 

(Yamagishi et al., 2009). 

 These responses presumably occur because of an emotional feeling of being slighted in a 

way that goes against our ideals of morality. Moral emotions are the link between moral 

standards and behaviors that rectify the injustice and maintain order on society. These responses 

are done to others and for the benefit of others (Haidt, 2003; Tangney, Stuewig, & Mashek, 

2007). These responses do not even need to be consciously motivated to help as decision 

heuristics (Brosnan, 2006, 2011; Haidt, 2003). They serve as proximate mechanisms that 

maintain ultimate goals of fairness or cooperation (Fehr & Schmidt, 1999). This idea of 

responses to morality as instinctual proximate mechanisms was actually noted by Adam Smith 

hundreds of years ago as an adaptation for survival (see discussions in; (Wight, 2009; Brosnan, 

2011).  Helping in cooperative ways can actually promote others to be more generous towards 

you based on reputation as a good cooperator (Milinski, Semmann, & Krambeck, 2002; Nowak 

& Sigmund, 2005). Failing to cooperate comes at great cost because it motivates punishment 

towards people who are not cooperating (Fehr & Gächter, 2002; Fehr & Schmidt, 1999).  

 It has been proposed that these systems of feelings evolved from systems of cooperation 

typically seen animals (Brosnan, 2011; Flack & de Waal, 2000). Non-human primates show 

many complex cooperative behaviors, such as reciprocity, food sharing, reconciliation, 

consolation, conflict intervention, which may be rooted to deeper behaviors such as empathy and 

sympathy (Flack & de Waal, 2000). Several steps for the evolution of responses to inequity have 

been proposed. First, individuals must notice the difference between rewards or outcomes. 

Second, individuals must respond negatively to unequal outcomes between themselves and 
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others. Third, individuals may inflict a punishment to another conspecific where a cost is placed 

on the self for better cooperation from others in the long run (Brosnan & de Waal, 2006; 

Brosnan, 2011). 

 Equity and cooperation in tasks are seen in large, naturalistic social groups in non-human 

primates (Flack & de Waal, 2000). The chimpanzees that live in the Arnhem zoo will work 

cooperatively in order to reach leaves in large trees. The trees are surrounded by electric wires 

that prevent a single ape from getting to the leaves on the top of the trees. One chimpanzee will 

hold a branch up against the tree in order for their partner to get to the top and grab a branch full 

of leaves. When the chimpanzee lowers itself both of the chimpanzees will get a large portion of 

the leaves for themselves while giving a much smaller quantity to the rest of the group (de Waal, 

1998). In cooperative situations there is an expectation of equitable food distribution where those 

that did the most work will get larger portions of food that represent their effort. 

 These ideas of fairness can be seen in the laboratory as well. In studies involving 

cooperation, the best results are seen when both monkeys shared rewards. In one study, capuchin 

monkeys needed to complete a bar pull task in order to get a reward. Both subjects were tested, 

in pairs, in a partitioned cage such that each conspecific only had access to one reward. There 

were three conditions in the experiment: solo, where only one subject was necessary to 

successfully pull the bar pull for their reward; mutual, where both subjects needed to pull for 

both to acquire rewards; and cooperative, where both needed to pull in order for one subject to 

receive a reward.  The subjects were significantly more successful in the solo and mutual 

conditions when compared to the cooperative condition. However partners that allowed passive 

sharing after successfully pulling in the bar pull in the cooperative condition were significantly 

more to succeed at completing this task (de Waal & Berger, 2000). Those pairs that were more 
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equitable had the most success. These results were also seen in other cooperation tasks where 

rewards cannot be monopolized by one conspecific (de Waal & Davis, 2003) and higher valued 

rewards were alternated between subjects. (Brosnan, Freeman, & De Waal, 2006).  If food was 

dominated by anyone individual within the first few trials, than cooperation broke down (de 

Waal & Davis, 2003).  

 These responses to inequity are not seen in less costly tasks. One variation of the 

ultimatum game was done on chimpanzee pairs. The proposer could choose and pull one of two 

trays that displayed different distributions of food. The responder could either accept the decision 

by pulling on a rope that would bring the trays forward to both chimpanzees, or refuse to pull, so 

that neither conspecific would get a reward. There were no significant variations between 

refusals regardless of whether the option selected by the proposer was the more or the less 

equitable (Jensen, Call, & Tomasello, 2007). I believe that these results are different from the 

cooperation studies because this study did not have a task where both subjects needed to 

cooperate. Of course being equitable on the basis of equitably sharing a reward following 

cooperation is necessary but not sufficient to show that primates are actually sensitive to equity 

(rather than just not liking getting less). 

  Another aspect of inequity that is frequently studied is when getting more than a partner 

causes a reaction in a subject (Horner, Carter, Suchak, & de Waal, 2011; Silk et al., 2005; 

Takimoto, Kuroshima, & Fujita, 2010). Advantageous inequity is when a subject receives a 

reward that is higher than that of its partner and responds, thus establishing a more equitable 

result (Fehr & Schmidt, 1999).  Often what is really measured is willingness to feed another 

partner, not how one responds when they get more (Horner, et al., 2011; Silk, et al., 2005; 

Takimoto, et al., 2010). This prosocial behavior does occur. When chimpanzees were given the 
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option between choosing between two tokens from a bucket, one of which rewarded only them 

and the other of which rewarded both the subject and partner, chimpanzees selected the prosocial 

option statistically more in the presence of a partner (Horner, et al., 2011). However these results 

do not occur in all such tests with chimpanzees (e.g., Silk et al, 2005; for a more thorough 

discussion of advantageous inequity aversion, see de Waal & Suchak, 2010 or Jaeggi, Burkart, & 

Van Schaik, 2010). 

In humans, typically responses to disadvantageous inequity are stronger than those to 

advantageous inequity, and non-human primates are no different (Brosnan & de Waal, 2003; 

Fehr & Fischbacher, 2003; Loewenstein, Thompson, & Bazerman, 1989; Silk, et al., 2005). One 

of the first studies to explicitly test for reactions to inequity in primates was in capuchin 

monkeys. In this study, experimenters compared subjects’ reactions when they had to do a task, 

exchanging a token with a human experimenter, but sometimes received a less preferred reward 

than a social partner for doing so. Responses to inequity included not returning the token and 

failure to eat the reward. The refusal rates were higher in the inequity condition than in the 

control conditions in which rewards were equal between the primates (Brosnan & de Waal, 

2003). Similar results were found in chimpanzees, who rejected the token and rejected the 

reward more during the inequity condition than during the equity condition (Brosnan, 2005). 

Since then, similar results have been found in other studies with capuchins and chimpanzees, as 

well as in domestic dogs (Range, Horn, Viranyi, & Huber, 2009; van Wolkenten, Brosnan, & de 

Waal, 2007).  

 However, there are other possible explanations for these outcomes. For instance, it may 

be that scramble competition explains their behavior, as the mere presence of the food and a 

partner will influence a subject’s behavior. In one study, subjects received different rewards, but 
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no task was involved. The capuchins collected food faster when their partners did not have 

access to food, indicating that when no task is present the monkeys are more influenced by social 

facilitation than inequity (Dindo & De Waal, 2007). However, in a study explicitly comparing 

responses to unequal food distributions when they were or were not required to complete a task 

to get the rewards, it was clear that a task affected behavior.  Chimpanzees did not respond to 

unequal outcomes when they were handed to them by experimenters, but frequently rejected 

their less good reward when they had to exchange to receive it (Brosnan, Talbot, Ahlgren, 

Lambeth, & Schapiro, 2010).  Thus, this response may be specific to situations in which 

individuals worked for their rewards. 

 It is also possible that instead of responding to inequity that the change in reward, from 

high to low, between sessions frustrates the subjects because they expect a higher reward 

(Amsel, 1992; Roma, Silberberg, Ruggiero, & Suomi, 2006; Wynne, 2004). In one study, the 

capuchins rejection rates were higher for the subjects that had received grapes in the previous 

conditions than those that had received cucumber for the duration of the experiment (Roma, et 

al., 2006).  However, this study did not have a task, as in the original Brosnan study. Moreover, 

there was also never a condition in the experiment where the subject that had received grapes 

was also put in the same inequitable situation, in which the same subject only ate cucumbers 

while their partner ate grapes. Thus it was impossible to explicitly compare inequity and 

frustration.  Brosnan and de Waal reanalyzed their data to see if the frustration effect had any 

influence on the rejection rates by comparing reactions to lower-value rewards depending upon 

what reward they had received in the previous conditions. These results actually gave more 

support to the reaction being caused by inequity (Brosnan & de Waal, 2006). These results are 

also corroborated by another study done on capuchins (van Wolkenten, et al., 2007).  Finally, in 



 
 

7 

one study, no responses to the frustration affect were seen in a group of capuchins (Silberberg, 

Crescimbene, Addessi, Anderson, & Visalberghi, 2009). Thus while frustration is clearly also a 

factor, it does not seem that the “inequity response” is merely due to frustration.  

 The reaction to inequity may be affected by the difficulty of the task involved to get the 

reward. In an experiment conducted on capuchin monkeys, a basic exchange task was used to see 

the effects of inequity when the tasks involved different levels of effort. The procedures were 

similar to other inequity experiments except that in some trials, a subject received a reward for 

free and in others, the subject needed to exchange three times for the same reward. There were 

more refusals in the inequitable conditions. There was a main effect of effort, which was seen the 

most when a subject needed to exert more effort for a lower valued reward (van Wolkenten, et 

al., 2007), however there did not appear to be a separate effect of inequitable effort on responses. 

A similar study was done on chimpanzees that also had different levels of effort. The conditions 

were similar to the previous study. There was significant variation in refusals of rewards and 

tokens across all conditions, but there was no effect of unequal effort. Again, subjects were more 

likely to refuse in the inequity condition than in the gift condition, in which they got the rewards 

for free (Brosnan, et al., 2010). There has been one study were inequity did not decrease 

capuchins willingness to participate in exchange, but this study involved only unequal effort, and 

not unequal rewards, indicating that, again, unequal effort exacerbates existing inequity 

responses but does not lead to them (Fontenot, Watson, Roberts, & Miller, 2007). In studies 

without tasks, for both subject and partner, the effects of inequity were not seen suggesting that 

the task may be necessary to experience inequity.   

 In humans, children affective responses can show more evidence of responses to inequity 

than explicit measures. Most studies of inequity do not test children below the age of five 
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because in many previous experiments these young children hardly vocalized during the 

experiment, and never refused. A recent study investigated whether four-year old children 

experiencing inequity would show affective responses. The experimenters had kids play with 

blocks and then help them pick up the blocks for a sticker reward. One of the two children would 

always receive more stickers than their partner. The children were then asked questions 

involving their rewards and their distribution. The children were also coded based on affective 

responses, primarily their facial expressions. Based on these affective responses, the advantaged 

children were happy or neutral about the distribution as opposed to the disadvantaged children, 

who were quite unhappy with the distribution. As expected based on previous results, the older 

children were more likely to compare their piles and vocalize irritation over the distribution of 

the stickers, while the children that were four years old did not verbalize their agitation over the 

inequity.  However, by looking at their subjective behaviors one could tell that the children were 

unhappier even though there were few vocalized objections (LoBue, Nishida, Chiong, 

DeLoache, & Haidt, 2011). We applied this method of behavioral observation to responses to 

inequity to capuchin monkeys.  

 So far there has been one other study that looked at affective responses to inequity in 

non-human primates, except in this study there was no task involved during that portion of their 

study (Fontenot, et al., 2007). As mentioned above, a task is necessary to see responses to 

inequity (Brosnan & de Waal, 2003; Roma, et al., 2006). We studied affective responses to 

inequity with a task, thus improving upon their methods since a task may be necessary to 

experience inequity. We decided to replicate this study using non-human primates, because these 

primates, too, may experience more agitation over the distributions than they indicate through 

their explicit refusals.  Observational methods can be applied to primate behaviors in task 
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experiments since there could be more subtle affective responses that are not being taken into 

account in inequitable experiments conducted to date. 

 Thus, we studied the affective responses to inequity in capuchin monkeys.  These 

monkeys are known to refuse rewards in inequitable situations (see above), however they are 

also prone what appear to be emotional outbursts when they are the subjects in inequity studies. 

We used four pairs of capuchin monkeys and ran a typical inequity experiment. We coded the 

interactions between them using an ethogram, or template for behaviors, we had developed. We 

hypothesized that we would see affective differences in the primates across the different 

conditions.  We specifically predicted that there would be more signs of irritation when primates 

were experiencing inequity, measured through signs of aggression and agitation, than in 

equitable situations when they are still receiving a lower valued reward, but their partner is as 

well. 

2 EXPERIMENT  

2.1Participants 

 The participants in this study were eight male and female brown capuchin monkeys that 

were housed in two separate groups at the Language Research Center at Georgia State 

University. The capuchins were housed in an outdoor/indoor facility with places for climbing 

and movement as well as extensive enrichment. Water and food were provided ad libitum. The 

feeding schedule was followed regardless of the monkeys’ participation in the testing. 

2.2 Apparatus 

 Testing was conducted in the monkeys’ home enclosure, but in a separate testing chamber 

to reduce distractions from the group. They voluntarily entered a transfer cage from their main 

cage, at which point they were transferred to a testing chamber. The chamber was separated in 
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the middle, forming two compartments with a Plexiglas partition that allowed both monkeys to 

see, hear, and touch one another, but prevented them from stealing each others’ rewards. 

 The rewards used in the study were a piece of grape (high value reward), a piece of 

cucumber (medium value reward), and a piece of green pepper (low value reward). The items 

used as the rewards were not changed throughout the course of the study. We used small granite 

rocks as the tokens in the exchange tests.  

 All tests were recorded with a Canon digital video camera. The trials were viewed using a 

Toshiba digital video player and recorder which allowed us to stop and start, rewind, and view at 

a slower speed as necessary to acquire the information. These were used adjacent to computers 

running Excel, so that data could be entered directly in to the spreadsheet program. This was 

more efficient and also restricted the possibility for data loss.   

2.3 Experimental Procedure 

 For the experiment, the monkeys participated in exchange tasks in order to receive a 

reward. Rewards were displayed in bowls present and visible to both subjects during all testing. 

For the task, the monkey had to take a token from the experimenter’s hand and then return it. 

There were three different conditions for this experiment: inequity baseline, in which the partner 

exchanged for a high value reward then the subject exchanged for a medium value reward; 

equity baseline, in which both exchanged for the medium value reward; and high value reward 

baseline, in which both were shown the high value reward and then received the medium value 

reward after a completed exchange. Subjects completed three sessions of each condition. Each 

session consisted of forty trials in which the subject and the partner alternated exchanging after 

every trail.  

2.4 Coding Procedure 
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 All sessions were coded for both state and point behaviors (refer to table 2.l, for a more in 

depth look at the coding procedure see the Appendix). State behaviors were coded during each 

exchange, and began the moment the subject grabbed the token until they received a reward, if 

they successfully exchanged, and for a second period during the five seconds following the 

exchange. The state behaviors coded included whether the capuchin appeared calm or agitated. 

Being calm was classified as being still, moving slowly, softly cooing, or grooming oneself or 

the partner. Being agitated was classified as pouncing, vocalizing while barring teeth (except for 

coos), self-scratching, fear grimacing (both lips pulled back showing teeth), and banging or 

throwing the token.  

 Point behaviors were coded every time they occurred from the exchange of the token 

until the start of the next trial, which was the next token exchange. These behaviors were 

aggression and food related behaviors, which consisted of reaching and food acquisition. 

Aggressive behaviors were classified as swiping, attempting to bite, and screaming. These 

behaviors were also coded for who they were directed at, either the partner or the experimenter. 

Reaching was characterized for each individual reaching through the cage until at least the elbow 

was on the other side of the cage. Only each individual reach was counted, meaning the arm had 

to be pulled all the way back to the inside of the cage for the behavior to count again. These 

behaviors were also recorded for who they are directed at, either the partner or the experimenter. 

Reaching for the experimenter was not counted when they were holding a token. Reaching for 

the partner was not counted unless they had food. Acquisition was any acquisition of food from 

the partner.  

2.5 Statistics 
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 The analysis was done using a Friedman’s one-way analysis of variance. This statistic 

was chosen because we were looking at the variance of the behaviors between multiple 

conditions.  The non-parametric test was chosen as we had a small sample size, making it more 

likely that the central tendency changed by outliers (non-parametric tests compare medians 

instead of means). An alpha of .05 was considered significant.  All statistics were two-tailed. 

3 RESULTS 

 Subjects showed no change in their state behavior across conditions.  Subjects showed no 

differences in aggression (Figure 1; x2(2,8)= 1.75, p>.4169; or agitation (Figure 3;  x2(2,8)=2.25, 

p>.3247). Partners, on the other hand, did show some changes. Partners were less aggressive 

during the HVR condition than during the other conditions (Figure 2; x2(2,8)= 6.44, p<.04). And 

more agitated during token exchanges in the inequitable condition (Figure 4;x2(2,8)= 8.03, 

p<.018).  The remaining point behaviors have been coded but not organized for analysis so their  

data was excluded from this text. They will be prepared and analyzed in the near future. 

4 DISCUSSION 

 Our hypothesis was not supported by the results. Subjects did not display more 

aggression or agitation during trials in which they were receiving inequitable outcomes. This is 

surprising because anecdotally it was believed that they were prone to increased agitation when 

receiving inequitable rewards. However, it should be noted that in studies of disadvantageous 

inequity, the responses being measured is a lack of interaction with the experimenters in the form 

of refusing to exchange or accept a reward (Roma, et al., 2006). It is possible that the lack of 

responses could be a form of reaction to the inequity that follows from not wanting to engage 

with the experiment. It’s also possible that the reaction is purely overt, and therefore there isn’t a 

need for an affective response. This could be tested by looking at a species for which there are no 
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overt response, such as orangutans (Brosnan, Flemming, Talbot, Mayo, & Stoinski, 2011) or 

squirrel monkeys (Talbot, Freeman, Williams, & Brosnan, 2011). 

 Despite the fact that our predictions were not met we found another unanticipated 

reaction. The most interesting finding in this experiment was that subjects were more likely to be 

agitated when receiving the higher value reward in the inequitable condition during the 

exchange. One possibility for this is that the rewards, while obviously inequitable in terms of 

value were also unequal in terms of size. The piece of grape being given to the partner was much 

smaller than the piece cucumber. When the subject finished its grape instantaneously its partner 

would still have been eating its reward making it appear to always have a reward across the 

testing session.  Another possibility is that they were concerned about their partner’s reaction to 

their better reward, and so they were agitated.  That is, if they thought that their partner would try 

to take their food, they may have become more agitated. 

Another interesting finding was that aggression was significantly lowered during the 

HVR condition for partners. This is strange because other than the starting order of receiving 

rewards, there were no differences in procedure or outcome between the subjects. Thus in our 

study, we found that the frustration of getting less than one was initially shown actually reduced 

aggression, even though it has been shown to increase rates of rejection in studies of frustration. 

This actually makes sense if subjects were responding either by refusing or by affective 

responses.  That is, subjects were not showing affective responses, possibly because they were 

communicating their feelings through refusals.  Subjects may have show less aggression in the 

frustration condition because of increased refusal rates. 

 Despite the results, there are other ways to measure these behaviors and it is possible that 

other studies would find different results. First, we are in the process of analyzing the point 
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behaviors, to see if we get variation in these behaviors that were not seen in the state behaviors.  

Additionally, currently studies of affective responses to inequity are being replicated in other 

species, namely orangutans and chimpanzees, to see if these responses will be seen in other 

species. In particular, orangutans show no overt responses to inequity, so if there is a tradeoff 

between overt and affective responses, it is possible that we will see more variation in reactions 

in this species.  Additionally, this was the first such study attempted in any non-human species, 

and as such was a learning experience.  We spent six months designing the initial ethogram, but 

after additional efforts in other species have slightly adapted the capuchin ethogram.  Other 

students are assisting with data coding to see if this modified procedure produces different 

results. 

From this study I have found that the work of a graduate student is more rigorous than I 

had originally assumed. After two years working on the same experiment I learned that science is 

never a straight line from idea to its results. The best you can ever do is to adapt to each situation 

as it comes.  If I could go back and start this study again the one thing I would change would be 

time management.  I’m sure that if I had been better organized I would have completed all of the 

behavioral coding by at least three to five months. You can’t wait until you have more time to 

complete work, but instead you have to make it. The only thing that I would have done to 

improve this study is to have had two people code one session every two to three weeks to ensure 

that the inter-rater reliability would be high throughout the study.  

 Overt responses are a great way to study inequity. There is very little dispute as to how 

these behaviors are coded. These methods led to one the most important findings there is 

regarding inequity in capuchins and chimpanzees (Brosnan & de Waal, 2003; van Wolkenten, et 

al., 2007). However without the ability to linguistically vocalize their aversion to inequity, we 



 
 

15 

may not be seeing all responses to inequity (LoBue, et al., 2011).  In this study we attempted to 

bridge the gap between what is overtly seen and what we affectively expected. Although we 

found little evidence in this particular context, future work will help to uncover whether other 

such situations exist, based on the pioneering work of this honors thesis. 
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Table 1 Ethogram (details of behaviors for video coding)  

Classification of Behavior  Descriptions of Behaviors  

State Behavior: Calm Not moving 

Languidly moving 

Soft cooing 

Calm grooming 

State Behavior: Agitated 

 

Self scratching 

Agitated pouncing 

Vocalizing (except for cooing) 

Banging or throwing token 

Fear grimace 

Point Behavior: Reaching  Sticking hand through the mesh 

Point Behavior: Acquisition Taking food from partners cage 
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Figure 1: Mean ± SEM total aggressive behaviors for subjects by condition.  No significant 
differences were seen. 
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Figure 2: Mean ± SEM total aggressive behaviors for partners by condition.  The asterisk 
indicates that partners’ aggression was significantly reduced in the HVR condition as compared 
to the other two. 
 
 
 
 
 
 
 
 
 
  

0	  

0.02	  

0.04	  

0.06	  

0.08	  

0.1	  

0.12	  

Baseline	   Inequity	   HVR	  

Fr
eq
ue
nc
y	  
of
	  T
ri
al
s	  w

ith
	  A
gg
re
si
on
	  	  

Test	  Condition	  	  

Total	  Aggression	  as	  Partner	  	  	  

*	  



 
 

23 

 
Figure 3: Mean ± SEM total agitated behaviors for subjects by condition.  No significant 
differences were seen. 
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Figure 4: Mean ± SEM total agitation behaviors for partners by condition.  The asterisk indicates 
that partners’ agitation was significantly enhanced in the Inequity condition as compared to the 
other two. 
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Appendix 
 

Subjective Responses to Disadvantageous & Advantageous Inequality 
 
Capuchin Ethogram 
 
October 10, 2010 
 
Coders will be blind to the condition. 
 
This coding template will be used for both the capuchin monkeys and the chimpanzees, however 
there are slightly different ethograms due to different behaviors, so please be sure you are using 
the correct ethogram for your species! 
  
The following are the four categories of behavior that will be coded.  Each category matches a 
category/behavior on the coding sheet (in Excel). 
 
STATE BEHAVIORS 
 
The following two behaviors should be recorded twice, once during the exchange and once in the 
5 seconds following.   
 
We define ‘during exchange’ as from the time the primate receives the token to the time the 
primate receives the food.  We define ‘5 seconds following’ as the 5 seconds immediately 
subsequent to receiving the food. If the monkey is out of the frame for more than 3 seconds 
during the exchange do not code the state behavior. If there are fewer than 5 seconds following 
receipt of the food before the experimenter starts the next trial with the partner, cease recording 
and record the dominant state during the available time period. 
 
In each case, please record the dominant behavior during that time period.  That is, the monkey 
should be primarily calm or primarily agitated.  If it is not clear, that is, if the primate is showing 
roughly equal amounts of both behaviors, please do not enter in data. 
  
       Calm/Content: the capuchin is still (e.g. not pacing or jumping), moving languidly, soft 

cooing, calmly grooming self or partner.  
 

        Agitated:  The primate is agitated. For capuchins, this includes self-scratching, agitated 
 pouncing (e.g. several leaps in a row), vocalizing (except for coos), banging token against 
 floor or wall of the cage, throwing token, bobbing the head, flashing teeth during token 
 exchange, and fear grimacing (both lips pulled back showing teeth). 
 
POINT BEHAVIORS 
 
The following behaviors are recorded as they occur, and are recorded each time that they occur. 
The Excel data sheet will tabulate each instance.  These behaviors should be recorded throughout 



 
 

26 

the duration of each trial (e.g. from the handing of the token until the experimenter begins the 
partner’s trial). 
 
        Aggressive: Aggressive behaviors are always directed at another individual, either the 

partner or the experimenter. For capuchins, aggressive behaviors include swiping with 
the hand, attempting to bite (or biting), and screaming at the partner. A swipe is similar to 
a reach except it is done much faster.  
 
Record whether the aggressive incident was directed at the partner or at the 
experimenter. This is on the Excel data sheet. 

 
   Food-related Behavior- Food related behaviors are those that take place specifically in the 

context of food.  We specify two types of food-related behaviors below. 
 
         Reaching: One individual begs for food from partner or the experimenter, by sticking out 

the hand out. Each reach through the mesh counts once. The arm must be at least elbows 
length out of the cage or through the median to count. Reaching directed at the 
experimenter does not count if they are holding a token, this is a food related behavior, 
and this counts only when they are holding food. Reaching directed at the partner does 
not count if they do not have food; again this is a food related behavior. During the HVR 
trials the must monkey reach or gesture that they are aware of the high value reward 
before being exchanged the low value reward. Do not count the reach for the high value 
reward for the subject being shown the food but do count the partners’ reach for the food. 
Also, when the subject is being given its reward after an exchange, do not count this 
reach. If the partner monkey reaches, do count this reach. 
 

. Record whether the begging behavior was directed at the partner or at the 
experimenter.  This is on the Excel data sheet. 

 
       Acquisition:  Instances in which one capuchin obtains food from another primate.  This 

includes passive sharing, in which the recipient takes food from the possessor without a 
response from the possessor; active sharing, in which the possessor deliberately gives 
food to the recipient; and stealing, in which an individual attempts or successfully grabs 
food from the possessor, who tries to stop the individual or is visibly agitated by the 
stealing.  We will NOT separate these categories and include any acquisition of food.  If 
you notice active sharing or stealing (both of which are rare), please make a note of it on 
the data sheet. 
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