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The study of human and primate altruism faces an evolutionary
anomaly: There is ample evidence for altruistic preferences in our
own species and growing evidence in monkeys, but one of our
closest relatives, the chimpanzee (Pan troglodytes), is viewed as
a reluctant altruist, acting only in response to pressure and solici-
tation. Although chimpanzee prosocial behavior has been reported
both in observational captive studies and in the wild, thus far
Prosocial Choice Tests have failed to produce evidence. However,
methodologies of previous Prosocial Choice Tests may have hand-
icapped the apes unintentionally. Here we present findings of a
paradigm in which chimpanzees chose between two differently
colored tokens: one “selfish” token resulting in a reward for the
actor only (1/0), and the other “prosocial” token rewarding both
the actor and a partner (1/1). Seven female chimpanzees, each
tested with three different partners, showed a significant bias
for the prosocial option. Prosocial choices occurred both in re-
sponse to solicitation by the partner and spontaneously without
solicitation. However, directed requests and pressure by the part-
ner reduced the actor’s prosocial tendency. These results draw into
question previous conclusions indicating that chimpanzees have
a limited sensitivity to the needs of others and behave prosocially
only in response to significant prompting.
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Humans routinely help others, even in situations in which
they derive no direct benefit themselves (1, 2). However, the

extent to which this behavior is unique to our species remains
controversial (3, 4). Comparative studies with chimpanzees (Pan
troglodytes) are of particular relevance to this question, given
our shared evolutionary history and recent common ancestry
(5). However, studies of chimpanzee behavior have not yielded
consistent results. Disagreements stem from discrepancies be-
tween observational studies (indicating that chimpanzees share
food, console distressed individuals, and show empathy in a va-
riety of contexts) (6–8) and controlled experiments, which have
not found consistent evidence for the prosocial tendencies
thought to underlie these behaviors. Experimental studies can be
divided into two main categories: Giving Assistance Tests (GAT)
and Prosocial Choice Tests (PCT), the first of which has yielded
more positive data.
In GAT, participants have a choice between providing in-

strumental help to another or doing nothing. Warneken et al. (9,
10) showed that young chimpanzees provided appropriate as-
sistance to both humans and conspecifics by retrieving an out-of-
reach object. Similarly, chimpanzees were able to provide a
conspecific with a needed tool (11) or access to a chain that was
used to pull in food (12). In each case, assistance was provided
more readily when the partner indicated their need by reaching
toward the desired object with an outstretched hand. When the
chimpanzees’ congener, the bonobo (Pan paniscus), was tested
on the GAT, it showed impressive generosity (13). Collectively,
these results suggest that the genus Pan has well-developed
helping tendencies, often enhanced by the partner’s solicitation.
The critical role of communication in prosocial interaction

among chimpanzees has been used to suggest limited sensitivity
to the needs of others (14–16), but young children, too, fail to act
prosocially toward a silent partner. By the age of 25 mo, children
behave prosocially only if their partner vocally announces in-

terest (17), indicating that with age, children develop a greater
empathic sensitivity to the emotional needs of others (18). The
same sensitivity is thought to underlie chimpanzee altruism (6).
Unlike the GAT, which offers a choice between action and

inaction, the second paradigm used to study prosociality, the
PCT, offers a choice between two actions that are equal in every
regard except for their effect on a partner. First developed for
macaques (19), participants select between a “prosocial” option
that rewards both the actor and a partner (1/1) and a “selfish”
option that rewards only the actor (1/0). In all four PCTs con-
ducted to date, however, chimpanzees have failed to show sys-
tematic prosocial preferences and did not change their behavior
depending on whether or not a partner was present (20–23).
These negative outcomes, which have been interpreted to mean
that chimpanzees “are indifferent to the welfare” of others (20),
are especially puzzling given the positive results of PCTs con-
ducted on brown capuchin monkeys (Cebus apella) (24–25),
common marmosets (Callithrix jacchus) (15), and cotton-top
tamarins (Saguinus oedipus) (26).
Several methodological factors have been proposed to explain

the negative findings of previous chimpanzee PCT studies. These
factors include the complexity of the apparatus used to deliver
rewards, the actors’ preoccupation with visible reward options,
limited communication between actors and participants, and
competitive attitudes by actors toward the partners (4, 9, 12, 27).
Here we present positive findings from a PCT paradigm specif-
ically designed to avoid all of these issues.
To avoid a complex apparatus that may not be intuitive, we

modified a token-exchange paradigm with which the chimpanzees
already were familiar (28–30) and that had worked well with ca-
puchin monkeys (24). Actors received a bucket of 30 tokens
randomly jumbled together that they could exchange with an ex-
perimenter: 15 tokens of one color that resulted in a selfish out-
come (1/0) and 15 tokens of another color that resulted in a
prosocial outcome (1/1). The number of tokens in the bucket was
always kept constant (Materials and Methods). This methodology
was chosen to prevent the location biases that primates are known
to have and that also were reported for the chimpanzees in pre-
vious PCTs (21, 22). Location biases may produce random per-
formance if dyadic choice locations are randomized, as they are in
most studies.
Once the actor had chosen a token from the bucket, it was

placed on a platform, clearly visible to both actor and partner
(Fig. 1). The platform also held two identical food rewards
wrapped in paper. If the actor selected a selfish token, the ex-
perimenter held up only one reward and gave it to the actor. If
a prosocial token had been selected, the experimenter held up
both rewards and first handed one to the actor, followed im-
mediately by one for the partner. The rewards were wrapped
in paper to reduce the probability that actors were distracted
by visible food (31) and to ensure audible food consumption

Author contributions: V.H., J.D.C., and F.B.M.d.W. designed research; V.H. and J.D.C.
performed research; V.H., J.D.C., M.S., and F.B.M.d.W. analyzed data; and V.H., M.S.,
and F.B.M.d.W. wrote the paper.

The authors declare no conflict of interest.
1To whom correspondence may be addressed. E-mail: vhorner@emory.edu or dewaal@
emory.edu.

www.pnas.org/cgi/doi/10.1073/pnas.1111088108 PNAS | August 16, 2011 | vol. 108 | no. 33 | 13847–13851

PS
YC

H
O
LO

G
IC
A
L
A
N
D

CO
G
N
IT
IV
E
SC

IE
N
CE

S

mailto:vhorner@emory.edu
mailto:dewaal@emory.edu
mailto:dewaal@emory.edu
www.pnas.org/cgi/doi/10.1073/pnas.1111088108


(unwrapping the paper produced loud noise), making the receipt
of a reward by the partner both visible and audible to the actor.
We also sought to facilitate communication between actors

and partners by having them sit close together, able to interact
through a 72 × 52 cm window of 4-cm2 wire mesh. We achieved
this proximity by positioning the token bucket next to the window
and delivering rewards close to it, so that the two chimpanzees
typically sat side-by-side less than 1 m apart.
Previous studies have sought to familiarize actors with the

contingencies of their apparatus by allowing them to visit and
receive rewards from the partner’s room (21, 23). Although there
is no evidence that the chimpanzees can generalize this knowl-
edge to understanding how choices affect a partner, it may foster
competitive attitudes if the actor comes to expect both rewards.
We avoided this possibility by never allowing actors to receive
more than one reward.
Participants were seven adult female chimpanzees who were

members of a larger group housed outdoors at Yerkes National
Primate Research Center’s Field Station in Atlanta. Actors were
tested with three different partners; a different set of tokens was
used for each pairing. Actors and partners switched roles in most
sessions so that the actor in the first session became the partner
in the second session on the next possible day. No actor was
paired with the same partner more than once.

Results
Prosocial Choice. Prosocial vs. selfish token choices were combined
for each actor across her three pairings. A heterogeneity G-test
on individual data against a chance level of 0.5 showed non-
significant heterogeneity (Gh = 9.55, df = 6, P = 0.145) and a
significant pooled G value indicating a bias for the prosocial
option (Gp = 19.22, df = 1, P = 0.000012). The prosocial ten-
dency per subject ranged between 52.9% and 66.7%. When
choices in the no-partner controls were analyzed in the same
way, again a nonsignificant heterogeneity was found (Gh = 7.85,
df = 5, P = 0.165) but the pooled G value also was nonsignifi-
cant (Gp = 1.09, df = 1, P = 0.296), indicating that the apes
were choosing randomly (Fig. 2). During no-partner controls, the
prosocial tendency per subject ranged between 26.7% and 56.7%.

Social Determinants of Choice. We investigated reciprocity in nine
pairs in which individuals participated as both actor and partner
(Materials and Methods). There was no correlation between the
prosocial tendency of an actor toward a partner and the choices
made by that partner when the roles were reversed (Spearman

ρ = 0.109, n = 9, P = 0.780). It was hypothesized further that
subordinate females might make more prosocial choices out of
fear of repercussions. However, the correlation between in-
dividual dominance rank and prosocial tendency was non-
significantly negative (Spearman ρ = −0.62, n = 7, P = 0.139);
that is, high-ranking individuals tended to be more prosocial than
low-ranking ones.
Outcomes per pair were analyzed to determine the role of

kinship. When the 21 pairs were ranked from high to low pro-
sociality, the six kin-related pairs occupied ranks number 10 and
below. However, even though kin pairs tended to be less proso-
cial, we found no significant difference between kin and nonkin
pairs (Mann–Whitney test, N1 = 6, N2 = 15, U = 23, P = 0.095).
Finally, the prosociality score of a pair did not correlate with the

level of mutual affiliation calculated from grooming and contact-
sitting during daily group observations (Spearman ρ = −0.26,
n = 21, P = 0.255).

Actor–Partner Interactions. Previous PCT studies reported limited
interaction between actors and partners (21, 22), perhaps re-
flecting the greater physical distance between the two chimpan-
zees and/or lack of understanding of the actor’s role in outcomes.
In the present study, in contrast, the chimpanzees interacted
frequently. The behavior of partners following every token choice
was categorized as (i) neutral (no reaction), (ii) attention-getting,
or (iii) directed requests and pressure (DRP). Attention-getting
was defined as behavior that attracted attention to the partner,
such as self-scratching, noise, food-grunts, or hitting the caging,
but not directed specifically toward the actor in the adjacent
room. DRP was defined as behavior aimed at the actor on the
other side of the mesh, such as poking paper (from the rewards)
toward the actor, begging with an open hand, staring at the
bucket with tokens, or aimed displaying with pilo-erection and
hooting. Attention-getting was considered of lower intensity be-
cause it was not directed specifically at the actor but merely made
the partner’s presence known. Fig. 3 shows the mean rate of
attention-getting and DRP by partners following either a proso-
cial or selfish token choice by the actor. Partners produced both
behaviors significantly more following selfish choices (attention-
getting: Wilcoxon test, T= 1, n= 7, P < 0.05; DRP: T= 0, n= 7,
P = 0.02), indicating that the partners were not passive food

Fig. 1. Schematic of two chimpanzees in the test setting. While her partner
(Left) watches through a mesh partition, the actor (Right) reaches into a
bucket with 30 tokens, 15 of each color, to select one and hand it to the
experimenter. The token then is placed in full view, after which, depending
on the token choice, one or two paper-wrapped rewards are held up in the
air. A reward is handed either to the actor or to both chimpanzees. Drawing
by J.D.C. from a video still.

Fig. 2. Mean (+SEM) percentage of prosocial choices by actors in experi-
mental and no-partner control conditions. Asterisks refer to the outcome
of a heterogeneity G-test on token choices by the individual subject (n = 7)
against a 50% expectation (**P < 0.01). NS, not significant.
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recipients but understood the difference between selfish and pro-
social token choices.
The next question was whether partner reactions influenced

subsequent choices by the actors. Fig. 4 shows the mean per-
centage of prosocial choices that were preceded by each type of
partner behavior (neutral, attention-getting, and DRP). Tested
as before with a heterogeneity G-test, actors were significantly
prosocial toward neutral partners (with Gh nonsignificant, Gp =
4.52, df = 1, P = 0.0336) and were even more prosocial toward
attention-getting partners (with Gh nonsignificant, Gp = 27.32,
df = 1, P = 0.0000002) but did not choose differently from
chance after DRP by the partner (with Gh nonsignificant, Gp =
0.024, df = 1, P = 0.877). Attention-getting was associated with

significantly more prosocial choice than DRP (Wilcoxon test:
n = 7, T = 0, P = 0.02).

Discussion
Offered a free choice between a prosocial and selfish option,
chimpanzees overwhelmingly favored the former to the advan-
tage of their partner. Their prosocial tendency was not con-
strained significantly by kinship, dominance rank, affiliation, or
reciprocity. Although this finding conflicts with previous PCTs
on the same species, it fits with what is known about spontaneous
chimpanzee behavior in both captivity and the field (8, 32). It
also corresponds with the results of a different experimental par-
adigm, the GAT, according to which chimpanzees provide in-
strumental help to others pursuing a recognizable goal (9–12).
To understand why our results differ from previous ones, the

first item to consider is physical separation: In some other studies
the apes sat an estimated 3 m apart and/or faced each other sep-
arated by two barriers (20–22). Furthermore, some studies
reported location biases for choices (20, 21), which seriously
confound effect-based choice, or let actors retrieve food from
the partner’s side during familiarization, thus potentially induc-
ing competition (21, 23). Also, the two choices were not exactly
equivalent in all studies, such as one in which the selfish option
meant pulling food toward oneself, but the prosocial option
required pushing it away (22). Our methodology, in contrast, was
designed to avoid a complex apparatus, eliminate location bi-
ases, ensure close proximity (<1m) without glass barriers, enhance
communication, avoid competitive attitudes, and make food
consumption both visible and audible. We explicitly ensured that
both actors and partners could see how choices were made and
how these choices affected them. Our positive results confirm
the critical importance of sometimes minor methodological var-
iations (16, 33) and undermine claims that chimpanzees con-
stitute an evolutionary anomaly marked by indifference to the
welfare of others.
However, our data do raise their own puzzles. For example,

unlike a similar PCT with capuchin monkeys (24), chimpanzees
were equally prosocial toward all partners, including kin and
unrelated group-mates with whom they had lived all their lives.
We found no correlation between prosocial choice and kinship,
affiliation, or rank. This result draws into question suggestions
that nonhuman primate cooperation is largely kin-based (2, 4), a
suggestion also countered by a comparison between DNA pro-
files and cooperation among wild chimpanzees (34, 35).
We found no evidence of reciprocity after role reversal be-

tween actors and partners. However, bonobos, a close relative of
both chimpanzees and humans, recently have been shown to act
prosocially, sharing food with unrelated out-group conspecifics
with whom they have no possibility of reciprocity (13). Never-
theless, we cannot rule out the possibility that chimpanzees in our
study were influenced by reciprocal exchanges outside the ex-
perimental setting, such as food sharing, increased grooming, or
agonistic support. There is good evidence that chimpanzees re-
member and return past favors (36–39). Future studies therefore
should try to relate test outcomes to social interactions within
the group. It should be noted also that all actors in this study were
female, and many of the species’ cooperative behaviors, such as
group hunting, border patrols, and coalitionary support, are more
typical of males (7, 40–43). Consolation of distressed parties,
however, is more common in females (44).
Unlike previous PCT studies on chimpanzees, we observed

extensive communication between actors and partners. Commu-
nication levels also were higher than those reported for PCTs
in monkeys, suggesting that chimpanzees may be more active
negotiators of cooperation. The observed communication in-
dicated a full understanding in both actors and partners of how
the choices affected them, an understanding that may be greater
in apes than monkeys. After selfish choices by the actor, their

Fig. 3. Response by the partner dependent on the actor’s token choice:
mean (+SEM) rate of attention-getting or directed requests and pressure
(DRP) following either a prosocial or a selfish choice by the actor. Both re-
sponse types increased significantly following a selfish choice (*P < 0.05).

Fig. 4. Mean (+SEM) percentage of prosocial choices by the actor following
each type of partner communication (no communication, attention-getting,
or DRP). Asterisks refer to the outcome of a heterogeneity G-test comparing
the actor’s token choice with a 50% expectation (*P < 0.05 and **P < 0.01).
Attention-getting was followed by significantly more prosocial choice than
was DRP. NS, not significant.
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partners significantly increased both attention-getting behavior
and DRP. Actors, in turn, showed increased prosociality after
their partner’s attention-getting behavior but a significant drop
after DRP. Spitting water (although rare), begging, whining, and
intimidation behavior evidently did not help the partner’s cause,
thus contradicting suggestions in the literature that chimpanzees
share only under pressure (14, 45). In fact, we found significant
levels of prosocial choice under neutral behavioral conditions,
when partners refrained from overt communication, thus sug-
gesting that chimpanzees, like the monkeys tested thus far, are
proactively prosocial.

Materials and Methods
Participants. The Yerkes National Primate Research Center is fully accredited
by the American Association for Accreditation for Laboratory Animal Care.

The study was conducted with seven adult female chimpanzees (age
range: 15–46 y) who volunteered to participate and were willing to ex-
change tokens with an experimenter. Housed at the Yerkes National Pri-
mate Research Center’s Field Station, near Atlanta, these chimpanzees were
members of the same long-established group of 12 adult individuals (1 male,
11 females) housed in a spacious grass outdoor enclosure (711 m2) with
climbing structures and two indoor buildings: one with sleeping quarters,
and the other a cognitive research facility. Control tests were conducted at
the end of the study (see below), but unfortunately by this time one of the
oldest participants had died of natural causes, resulting in an experimental
group of six chimpanzees.

Actors were tested with three different adult partners. To ensure that
actor–partner pairings were comparable for all participants, observational
data from daily 1-h observations of the entire group (cf. ref. 46) were used
to calculate a proximity index of affiliative tendencies (based on contact-
sitting and grooming) for every potential pair. We used these data to select
three partners for each actor: one with whom she had a significantly
affiliative relationship, one with a significantly negative relationship, and
one neutral pairing. Three pairings involved the only male in the group,
who figured only as a partner, not as an actor. Actors used a different set of
tokens with each partner and never were paired with the same partner
more than once. In nine pairs, actors and partners switched roles so that
the actor in one session became the partner in the next session conducted
on the next possible day. Once they had performed both roles, individuals
moved on to their next pairing with a different individual and a different
set of tokens. This process was repeated so that the seven actors each ex-
perienced three different partners and three different token sets. No
chimpanzee was tested more than once per day.

Statistics. All statistics in this paper are nonparametric, and all reported P
values two-tailed. For the heterogeneity G-test (a goodness-of-fit test), see
ref. 47.

Experimental Procedure. The study was conducted in two adjacent rooms of
the cognitive research building, each with reinforced glass fronts with a
surface of 1.7 × 1.7 m. Placed in immediately adjacent rooms, two chim-
panzees were able to see, hear, and interact with each other through a 72 ×
52 cm window of 4-cm2 wire mesh.

Actors received a choice of two differently colored tokens that they
could exchange with the experimenter for food (cf. ref. 24). Tokens were PVC
pipes 5 cm long and 3.5 cm in diameter. To reduce location biases, 30 tokens
(15 of each color) were jumbled together in a large bin attached inside the
actor’s room. The experimenter kept the total number of tokens of each
color in the bin constant throughout test sessions by manually adding
tokens through a hole in the bottom and jumbling them after each trial. The
study used three sets of tokens so that actors used a different set with each
partner. The three sets were purple/green, red/blue, and yellow/black. Be-
fore the study, color preference tests were conducted with each set. Based
on a previous methodology (24), a token set would have been changed if
more than two chimpanzees showed a significant bias for a particular color.
However, this precaution was not necessary for any of the sets. Moreover,
for each token set, the token least preferred by a particular chimpanzee
was designated the prosocial token in the contingency training (see below)
for that chimpanzee, so that preexisting biases could not explain prosocial
tendencies.

Contingency Training. Previous PCT studies have sought to familiarize par-
ticipants with the outcome of selfish and prosocial choices by allowing them

to visit both locations where rewards are delivered. However, we demon-
strated the outcome of selfish and prosocial choices in the same environment
as experimental sessions, i.e., actors always received only one reward, and
partners always received the “extra” reward resulting from a prosocial choice.
Actors never were permitted to visit the partner’s room in relation to rewards.

On a separate day from the preference test, two participants were called
into the research building from the outdoor enclosure. One was designated
as the actor and the other as the partner. If a chimpanzee declined to par-
ticipate that day, her test was rescheduled for another day. The actor received
10 tokens (five of each color) to be returned to the experimenter. Tokens
were provided to the actor by loading tokens into the empty bin in random
order, one at a time, and requesting them back through an open-hand
gesture. From this point on, the two token colors were assigned different
outcomes: One selfish token resulted in a reward for the actor only; the other
prosocial token resulted in rewards for both individuals. The actor always was
rewarded 1–2 s before the partner so that the latency between returning
a token and receiving a reward remained the same for the actor for both
choices. By the end of the training, actors had returned five tokens of each
color, and therefore both the actor and partner had experienced five selfish
and five prosocial outcomes.

Prosocial Choice Test (PCT). Immediately following the contingency training,
actors were allowed to select tokens from a full bin with 30 tokens. Each color
resulted in the same prosocial or selfish outcome that had been demonstrated
in the contingency training. Consistent with the procedure for the contin-
gency training, actors handed each token choice to the experimenter, who
immediately reloaded the bin with the same color token (see above) before
placing the selected token on a small platform clearly visible to both chim-
panzees (Fig. 1). The platform also displayed two food rewards before each
trial, thus eliminating association of one or the other token with different
numbers of visible rewards. Rewards were a 1-cm slice of banana wrapped in
butcher paper so that the chimpanzees were not distracted by visible food.
Depending on the actor’s choice, the experimenter would hold up one or both
rewards before handing them out. Unwrapping the paper made a loud noise
(like eating bonbons), so that actors did not need to rely on vision alone to
know whether the partner had been rewarded. Once the actor had finished
eating, a second experimenter removed the token from the platform and
placed two fresh rewards on the platform. The first experimenter then re-
quested a second token from the actor. This procedure was repeated 30 times.

No-Partner Controls. Control tests investigated whether possible prosocial
tendencies resulted from the presence of the partner or from some unrelated
artifact. Control trials were conducted with a different set of tokens (pink/
gray), using the procedure described above, including preference tests,
contingency training, and PCT. The only difference was the absence of a
partner in the adjacent room. Actors could see the empty room through the
mesh window. If a prosocial token was selected, the experimenter rewarded
the actor as before and then pretended to reward an imaginary partner.
Instead of pushing the reward through the mesh at the location where a
partner normally would sit, the experimenter held the reward against the
mesh while covertly pushing it under her sleeve out of sight of the actor. Her
movements therefore were the same as before, except that there was no
partner, and rewards did not build up in the empty room where they would
be unavailable to the actor and might confuse her. No-partner controls
were conducted post hoc to prevent inadvertent training that all tokens
had the same outcome.

Behavioral Data. Videotaped behavioral data were analyzed to determine
the partner’s reaction immediately following each token choice by the actor.
The next token chosen by the actor then was compared with the partner
reaction. Each partner’s behavior was coded as neutral, attention-getting or
DRP, defined as directed requests (e.g., begging, poking the actor through
the mesh, staring) and pressure (e.g., intimidation displays, hooting, water-
spitting). Videotaped behavioral data were coded by V.H. and by a second
coder uninformed about the study’s purpose. Interobserver reliability was
calculated for three randomly selected trials per test (i.e., 15% of all data).
There was 100% agreement on the color of token chosen by each chim-
panzee and 85% agreement on the categorization of the partner’s behavior
following every trial as neutral, attention-getting, or DRP. When discrep-
ancies arose, both coders reviewed the video tapes together to decide upon
an agreed coding. These recoded data were used for the analysis.
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