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Why so many people make the theoretically irrational decision to cooperate in a
one-shot Prisoner’s Dilemma game remains a puzzle in game theory. Recent develop-
ments in evolutionary psychology suggest that the anomaly may be attributable to
evolutionary constraints on the human brain and their interaction with general intelli-
gence. We conduct a laboratory experiment to test three hypotheses: (a) projection of
a video image of another experimental subject increases cooperation because the
human brain implicitly assumes that their choice is not anonymous; (b) more intelligent
individuals are more likely to defect, because they are more likely to comprehend the
evolutionarily novel features of the experiment that make defection rational; and (c) the
effect of the video projection on cooperation is greater among less intelligent individ-
uals. The experiment clearly supports two of the three hypotheses.
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Why so many players of one-shot Prisoner’s
Dilemma games choose to cooperate has been a
persistent mystery in game theory. Defection
strictly dominates cooperation in uniterated
Prisoner’s Dilemma games, with no shadow of
the future or reputational effect (due to com-
plete anonymity of choices), so cooperation is
irrational. Yet roughly half the players of such
one-shot Prisoner’s Dilemma games choose to
cooperate (Sally, 1995).

Currently, one of the most popular explana-
tions for unilateral cooperation in social di-
lemma is “strong reciprocity” (Fehr & Gintis,
2007; Gintis, 2000; Gintis, Bowles, Boyd, &
Fehr, 2003). The strong reciprocity theorists
argue that cooperative (“other-regarding”) so-
cial norms have evolved via cultural group se-

lection, and that humans are conditionally co-
operative—they are willing to cooperate, and
engage in altruistic punishment of defectors at
personal costs, as long as others also cooperate.
These researchers contend that strong reciproc-
ity is an adaptation.

Critics (Burnham & Johnson, 2005; Hagen &
Hammerstein, 2006) point out, however, that
strong reciprocity theory by itself, unsupple-
mented by assumptions about the evolutionary
constraints of the human brain, which we out-
line later in the article, cannot explain cooper-
ation in one-shot Prisoner’s Dilemma and other
games. Because choices in uniterated games
cannot be conditional, humans, according to the
strong reciprocity theory, would not cooperate
in such games if they truly understood the na-
ture of the games.

Among other problems, the strong reciprocity
theorists cannot explain individual differences
in cooperative tendency. Their own experiment
(Fischbacher, Gächter, & Fehr, 2001), for ex-
ample, shows that 50% of the subjects are con-
ditional cooperators (predicted by strong reci-
procity theory), whereas 30% are unconditional
free riders (predicted by microeconomics).
What explains such individual differences?
Their own explanation is that “individual dif-
ferences result from the differing ways that in-
dividuals frame a given situation, not from gen-
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eralized dispositional differences” (Henrich et
al., 2005, p. 814). However, this explanation
simply raises another question: Why do some
individuals frame the given situation in one way
(to lead them to cooperate), whereas others
frame it in another way (to lead them to defect)?

In this article, we present some of the recent
theoretical and empirical developments in evo-
lutionary psychology, and propose one possi-
ble explanation for why so many individuals
make the theoretically irrational choice to
cooperate in one-shot Prisoner’s Dilemma
games. The proposed explanation can further ex-
plain why some individuals are consistently and
dispositionally more likely to cooperate across
situations, whereas others are consistently and dis-
positionally more likely to defect. We then present
data from one experiment that clearly support two
of the three hypotheses derived from the proposed
explanation.

Evolutionary Limitations and Constraints
on the Human Brain

Adaptations, physical or psychological, are
adapted to and designed for the conditions of
the environment of evolutionary adaptedness,
not necessarily to the current environment
(Tooby & Cosmides, 1990). This is easiest to
see in the case of physical adaptations, such as
the vision and color recognition system.

What color is a banana? A banana is yellow
in the sunlight and in the moonlight. It is yellow
on a sunny day, on a cloudy day, on a rainy day.
It is yellow at dawn and at dusk. The color of a
banana appears constant to the human eye under
all these conditions, despite the fact that the
actual wavelengths of the light reflected by the
surface of the banana under these varied condi-
tions are different. Objectively, it is not the
same color all the time. However, the human
eye and color recognition system can compen-
sate for these varied conditions, because they all
occurred during the course of the evolution of
the human vision system, and can perceive the
objectively varied colors as constantly yellow
(Cosmides & Tooby, 1999, pp. 17–19; Shepard,
1994).

So a banana looks yellow under all condi-
tions, except in a parking lot at night. Under the
sodium vapor lights commonly used to illumi-
nate parking lots, a banana does not appear
natural yellow. This is because the sodium va-

por lights did not exist in the ancestral environ-
ment, during the course of the evolution of the
human vision system, and the visual cortex is
therefore incapable of compensating for them.

The same principle holds for psychological
adaptations. Pioneers of evolutionary psychol-
ogy (Crawford, 1993; Symons, 1990; Tooby &
Cosmides, 1990) all recognize that the evolved
psychological mechanisms are adapted to, and
designed for, the conditions of the environment
of evolutionary adaptedness, not necessarily the
conditions of the current environment. Ka-
nazawa (2004a) systematizes these observations
into what he calls the Savanna Principle: The
human brain has difficulty comprehending and
dealing with entities and situations that did not
exist in the ancestral environment. Burnham
and Johnson (2005, pp. 130–131) refer to the
same observation as the evolutionary legacy
hypothesis, whereas Hagen and Hammerstein
(2006, pp. 341–343) call it the mismatch hy-
pothesis.

This essential observation can explain why
some otherwise elegant scientific theories of
human behavior, such as the subjective ex-
pected utility maximization theory or game the-
ory in microeconomics, often fail empirically,
because they posit entities and situations that
did not exist in the ancestral environment. For
example, many players of one-shot Prisoner’s
Dilemma games may make the theoretically
irrational choice to cooperate with their part-
ner, as we note above, possibly because the
human brain has difficulty comprehending
completely anonymous social exchange and
absolutely no possibility of knowing future
interactions (which make the game truly one-
shot). Neither of these situations existed in
the ancestral environment; however, they are
crucial for the game-theoretic prediction of
universal defection.

Fehr and Henrich (2003) suggest that one-
shot encounters and exchanges might have been
common in the ancestral environment. In their
response to Fehr and Henrich, Hagen and Ham-
merstein (2006) point out that even if one-shot
encounters might have been common in the
ancestral environment, anonymous encounters
could not have been common, and the game-
theoretic prediction of defection in one-shot
games requires both noniteration and anonym-
ity. A lack of anonymity can lead to reputational
concerns even in nonrepeated exchanges.
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As another illustration of the Savanna Prin-
ciple, individuals who watch certain types of
TV shows are more satisfied with their friend-
ships, just as they are if they had more friends or
socialized with them more frequently (Derrick,
Gabriel, & Hugenberg, 2009; Kanazawa, 2002).
This may be because realistic images of other
humans, such as TV, movies, videos, and pho-
tographs, did not exist in the ancestral environ-
ment, in which all realistic images of other
humans were other humans. As a result, the
human brain may have implicit difficulty dis-
tinguishing their “TV friends” (the characters
they repeatedly see on TV shows) and their real
friends.

This leads to our first hypothesis, derived
from the Savanna Principle. If the human brain
has difficulty truly comprehending evolution-
arily novel images of other humans on video
monitors, then it may implicitly interpret such
images as the presence of other humans. Be-
cause the presence of other humans, who can
observe one’s behavior, can create reputational
consequences and therefore makes cooperation
potentially rational, the Savanna Principle leads
us to predict that a mere presence of a video
image of another human can increase coopera-
tion in one-shot Prisoner’s Dilemma games.

Hypothesis 1: Subjects who make a deci-
sion in front of a video image of another
human being are more likely to cooperate
in a one-shot Prisoner’s Dilemma game
than those making the same decision in
otherwise comparable condition without
the video image.

Recent experiments conducted by evolution-
ary psychologists are consistent with Hypothe-
sis 1. Haley and Fessler (2005) show that play-
ers are more generous in a dictator game if they
make their decisions on a computer whose desk-
top wallpaper has a stylized picture of human
eyes. Similarly, Burnham and Hare (2007)
show that subjects in a public goods game con-
tribute more if they are “watched” by a robot
with human-like eyes. Numerous laboratory and
field experiments have since replicated these
findings (Bateson, Nettle, & Roberts, 2006;
Bourrat, Baumard, & McKay, 2011; Ekström,
2012; Ernest-Jones, Nettle, & Bateson, 2011;
Francey & Bergmüller, 2012; Keller & Pfat-
theicher, 2011; Nettle et al., 2013; Oda, Niwa,

Honma, & Hiraishi, 2011; Powell, Roberts, &
Nettle, 2012; Rigdon, Ishii, Watabe, & Ki-
tayama, 2009). Note that, in all these experi-
ments, as in ours, the actual level of anonymity
of behavioral choice does not change as a result
of these experimental manipulations. In all
cases, the subjects’ choices are completely
anonymous. Yet they are more cooperative if
they make their decisions in front of a picture of
human eyes or a robot with human-like eyes.

The Evolution of General Intelligence

General intelligence refers to the ability to
reason deductively or inductively, think ab-
stractly, use analogies, synthesize information,
and apply it to new domains (Gottfredson,
1997; Neisser et al., 1996). The concept of
general intelligence poses a problem for evolu-
tionary psychology (Chiappe & MacDonald,
2005; Cosmides & Tooby, 2002; Miller,
2000a). Evolutionary psychologists contend
that the human brain consists of domain-
specific evolved psychological mechanisms,
which evolved to solve specific adaptive prob-
lems (problems of survival and reproduction) in
specific domains. If the contents of the human
brain are domain-specific, how can evolutionary
psychology explain general intelligence?

In contrast to views expressed by Miller
(2000b), Cosmides and Tooby (2002), and
Chiappe and MacDonald (2005), Kanazawa
(2004b) proposes that what is now known as
general intelligence originally evolved as a do-
main-specific adaptation to deal with evolution-
arily novel, nonrecurrent problems. The human
brain consists of a large number of domain-
specific evolved psychological mechanisms to
solve recurrent adaptive problems. In this sense,
our ancestors did not really have to think in
order to solve such recurrent problems. Evolu-
tion has already done the thinking, so to speak,
and equipped the human brain with the appro-
priate psychological mechanisms, which engen-
der preferences, desires, cognitions, and emo-
tions, and motivate adaptive behavior in the
context of the ancestral environment.

Even in the extreme continuity and constancy
of the ancestral environment, however, there
were occasional problems that were evolution-
arily novel and nonrecurrent, which required
our ancestors to think and reason in order to
solve. To the extent that these evolutionarily
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novel, nonrecurrent problems happened fre-
quently enough in the ancestral environment
(different problem each time) and had serious
enough consequences for survival and repro-
duction, then any genetic mutation that allowed
its carriers to think and reason would have been
selected for, and what we now call “general
intelligence” could have evolved as a domain-
specific adaptation for the domain of evolution-
arily novel, nonrecurrent problems. General
intelligence may have become universally im-
portant in modern life (Gottfredson, 1997; Her-
rnstein & Murray, 1994; Jensen, 1998) only
because our current environment is almost en-
tirely evolutionarily novel. The new theory sug-
gests, and empirical data confirm, that more
intelligent individuals are better than less intel-
ligent individuals at solving problems only if
they are evolutionarily novel, but that more
intelligent individuals are no better than less
intelligent individuals at solving evolutionarily
familiar problems, such as those in the domains
of mating, parenting, interpersonal relation-
ships, and wayfinding.

Individual Differences in the
Evolutionary Constraints

The logical conjunction of the Savanna Prin-
ciple and the theory of the evolution of general
intelligence suggests a qualification of the Sa-
vanna Principle (Kanazawa, 2010b). If general
intelligence evolved to deal with evolutionarily
novel problems, then the human brain’s diffi-
culty in comprehending and dealing with enti-
ties and situations that did not exist in the an-
cestral environment (proposed in the Savanna
Principle) should interact with general intelli-
gence, such that the Savanna Principle holds
stronger among less intelligent individuals than
among more intelligent individuals. More intel-
ligent individuals should be better able to com-
prehend and deal with evolutionarily novel (but
not evolutionarily familiar) entities and situa-
tions than less intelligent individuals.

There has been accumulating evidence for
this Savanna-IQ Interaction Hypothesis (Ka-
nazawa, 2012). First, individuals’ tendency to
respond to TV characters as if they were real
friends, first discovered by Kanazawa (2002),
may be limited to those with below-median
intelligence (Kanazawa, 2006a); individuals
with above-median intelligence do not become

more satisfied with their friendships by watch-
ing more TV.

Second, less intelligent individuals have
more children than more intelligent individuals,
even though they do not want to, possibly be-
cause they have greater difficulty effectively
employing evolutionarily novel means of mod-
ern contraception (Kanazawa, 2005). Another
indication that less intelligent individuals may
have greater difficulty employing modern con-
traception effectively is the fact that the corre-
lation between the lifetime number of sex part-
ners and the number of children is positive
among the less intelligent but negative among
the more intelligent. The more sex partners less
intelligent individuals have, the more children
they have, as natural consequences of sexual
activity; the more sex partners more intelligent
individuals have, the fewer children they have,
which would only be possible with the effective
use of contraception.

Third, more intelligent individuals stay
healthier and live longer than less intelligent
individuals, possibly because they are better
able to recognize and deal with evolutionarily
novel threats and dangers to health in modern
society (Deary, Whiteman, Starr, Whalley, &
Fox, 2004; Gottfredson & Deary, 2004; Ka-
nazawa, 2006b). For example, less intelligent
children are more likely to grow up to gain
weight and become obese as adults than more
intelligent children are, even net of childhood
social class, education, earnings, and genetic
predispositions (Kanazawa, 2013).

Fourth, criminologists have long documented
that, on average, criminals appear to have lower
intelligence than the average population (Her-
rnstein & Murray, 1994; Wilson & Herrnstein,
1985). From the perspective of the Hypothesis,
there are two important points to note. First,
much of what we call interpersonal crime today,
such as murder, assault, robbery, and theft,
might have been routine means of intrasexual
male competition in the ancestral environment.
It may be reasonable to suggest that this might
have been how men occasionally competed for
resources and mating opportunities during hu-
man evolutionary history; they sometimes beat
up and killed each other, and they stole from
each other, even at the risk of retaliation from
the victims and their allies. It may be possible to
infer this from the fact that behavior that would
be classified as criminal if engaged in by hu-
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mans, like murder, rape, assault, and theft, are
quite common among other species (Ellis,
1998), including other primates such as chim-
panzees (de Waal, 1989), bonobos (de Waal,
1992), and capuchin monkeys (de Waal, Lut-
trell, & Canfield, 1993). However, inferring pat-
terns of human behavior in the ancestral past
from contemporary observations of nonhuman
primates is always difficult and must be done
very carefully and with extreme caution.

Second, the institutions that control, detect,
and punish criminal behavior in society today—
the police, the courts, and the prisons—are
probably evolutionarily novel, for the most part;
it is likely that there was very little formal
third-party enforcement of norms in the ances-
tral environment, only second-party enforce-
ment (victims and their kin and allies). Thus, it
may make sense from the perspective of the
Hypothesis that men with low intelligence may
be more likely to resort to evolutionarily famil-
iar means of competition for resources (theft
rather than full-time employment) and mating
opportunities (prostitution rather than computer
dating), possibly because they are less likely to
opt for the evolutionarily novel means, and to
fully comprehend the consequences of criminal
behavior imposed by evolutionarily novel enti-
ties of law enforcement.

The Savanna-IQ Interaction Hypothesis leads
to two further hypotheses with respect to behav-
ioral choice in one-shot Prisoner’s Dilemma
games. All the elements of a typical laboratory
experiment on Prisoner’s Dilemma that make
defection strictly rational are evolutionarily
novel. These are anonymity of choice created
by the experimental conditions and guaranteed
by the experimenter, and the impossibility of
knowing future interaction with the partner in
the experiment, which makes neither future re-
taliation against defection nor reputational ef-
fect possible. It is likely that neither of these
conditions existed in most social exchange sit-
uations in the ancestral environment, in which
such exchange was seldom truly one-shot. Vir-
tually all instances of social exchange in the
ancestral environment were likely face-to-face.
The Hypothesis would therefore first predict
that more intelligent subjects are more likely to
comprehend these evolutionarily novel features
of an experiment appropriately and defect ac-
cordingly. In contrast, less intelligent individu-
als are more likely to act as if one-shot Prison-

er’s Dilemma games are part of repeated, face-
to-face social exchange typical in the ancestral
environment.

Hypothesis 2: More intelligent individuals
are more likely to defect in one-shot Pris-
oner’s Dilemma games than less intelligent
individuals.

This prediction by the Hypothesis contrasts
sharply with that by the strong reciprocity the-
ory, which explains cooperation in social dilem-
mas with other-regarding preferences. Recent
studies suggest that more intelligent individuals
may be more likely to possess other-regarding
and altruistic preferences (Deary, Batty, &
Gale, 2008; Kanazawa, 2010a). Thus, the strong
reciprocity theory would predict that more in-
telligent individuals are more likely to cooper-
ate, whereas the Hypothesis would predict that
they are less likely to cooperate.

From an evolutionary perspective, Millet and
Dewitte (2007) argue that more intelligent indi-
viduals should act more altruistically than less
intelligent individuals because the former are
better able to recoup the resources they lose by
their altruistic behavior than the latter. In other
words, Millet and Dewitte suggest that altruistic
behavior is a costly signal of general intelli-
gence. Their study of a public goods game
shows that “altruists,” who contribute more than
their share of their endowment to the public
good, are significantly more intelligent than
“cooperators,” who contribute exactly their
share, or “egoists,” who contribute less than
their share. However, their data show that “co-
operators” are slightly (albeit nonsignificantly)
less intelligent than “egoists.”

Because Millet and Dewitte (2007) use a
four-person public goods game with a stepwise
production function in which participants first
observe other actors nearly miss the production
of public goods twice in a row (with 95% and
98% of the required contributions, respectively)
before their own participation, it is not clear
how directly relevant their finding is to one-shot
Prisoner’s Dilemma games. Further, if general
intelligence evolved as a domain-specific adap-
tation for evolutionarily novel problems and it
is not important for solving evolutionarily fa-
miliar problems, as Kanazawa (2004b) sug-
gests, then it seems unlikely that more intelli-
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gent individuals necessarily possessed more re-
sources in the ancestral environment.

Contrary to our Hypothesis 2, Burks, Carpen-
ter, Goette, and Rustichini (2009) find that, as a
first mover in a sequential Prisoner’s Dilemma
game, more intelligent individuals are more co-
operative than less intelligent individuals, but
the effect of intelligence becomes nonsignifi-
cant (p � .05) once risk preference is con-
trolled. More intelligent individuals are less
likely to be risk-averse (Benjamin, Brown, &
Shapiro, in press; Frederick, 2005). Similarly,
Jones (2008) shows that repeated Prisoner’s Di-
lemma experiments conducted at universities
with more intelligent students, measured by the
school’s average SAT and ACT scores, produce
more mutual cooperation than those conducted
at universities with less intelligent students.
Han, Shi, Yong, and Wang (2012) show that
more intelligent Chinese children do not behave
more altruistically than their classmates with
average or lower intelligence in public goods,
ultimatum, and dictator games. Their intelli-
gence has no effect on their behavioral choice in
these games. However, more intelligent chil-
dren do behave more prosocially in a complex
version of the ultimatum game in which propos-
ers and recipients swap roles.

The Savanna-IQ Interaction Hypothesis
would further predict an interaction effect on
behavioral choice between general intelligence
and the presence of the video image. Artificial
but realistic images of other human beings (such
as videos, movies, and photographs) are evolu-
tionarily novel; in the ancestral environment, all
realistic images of other humans were other
humans. The Hypothesis would therefore pre-
dict that more intelligent individuals are more
likely to comprehend such evolutionarily novel
stimulus as a video image and deal with it
appropriately. In contrast, less intelligent indi-
viduals are more likely to respond to such an
evolutionarily novel image as if it is another
human being, potentially capable of finding out
whether they cooperate or defect, thus creating
a possible reputational effect and making coop-
eration potentially rational. Thus, the Hypothe-
sis would predict that the effect of the video
treatment (in Hypothesis 1) would be stronger
among less intelligent individuals than among
more intelligent individuals.

Hypothesis 3: There is an interaction effect
between the video treatment and general
intelligence, such that the effect of video
treatment is significantly stronger among
the less intelligent individuals than among
the more intelligent individuals.

We conduct an experiment to test Hypotheses
1 through 3 above.

Experiment

Participants and Procedure

Sixty-eight subjects (37 males, 31 females)
participated in the experiment. They were
mostly undergraduate, graduate, and summer
school students at the London School of Eco-
nomics and Political Science recruited individ-
ually on campus.

The subjects participated in the experiment in
pairs, but did not meet each other before, dur-
ing, or after the experiment. They were in-
structed to come to separate rooms at an ap-
pointed time, and did not interact with anyone
during the experiment other than the experi-
menter. They were paid £5 for showing up to
the experiment, and up to an additional £5 de-
pending on the payoff from the experiment.

When they arrived, the subjects were led in-
side the room and given written instructions on
how to play the Prisoner’s Dilemma game, with
the following payoff matrix (see Figure 1). Each
subject was left alone in the room to read the
written instructions and make their decisions.
The subject was instructed to choose either
“green” or “red,” with the associated payoffs,
and had 5 min to make the decision, during
which the experimental manipulation took place
(see next section). Each subject noted their de-

Player 2 

“Green” “Red” 

Player 1 “Green” 3, 3 0, 5 

“Red” 5, 0 1, 1 

Figure 1. Payoff matrix.
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cision on a piece of paper. The subject was
alone in the room during the entire experiment.

After making a decision, each subject was
given a test of general intelligence (see General
Intelligence Test section). After the completion
of the intelligence test, the subject was fully
debriefed and paid according to the joint deci-
sions made by the two players, and left the
rooms at different times in order to make sure
that they did not see each other.

Experimental Manipulation

The subjects were randomly assigned to two
experimental conditions: control and video. In
the control condition, the subject made a deci-
sion between “green” and “red” in front of a
blank white screen. In the video condition, there
was a projection on the white screen of an
image of a 23-year-old White male, sitting in a
room and playing what is clearly recognizable
as the same Prisoner’s Dilemma game in which
the subject was participating. The man in the
video faced the camera and occasionally looked
up into the camera directly. It was therefore
possible for the experimental subject to “meet”
the eyes of the man in the video. The video
projection lasted for the entire 5-min decision
period. Apart from this manipulation (whether
the white screen in front of which the subject
makes a decision is blank or projects the image
of what appears to be another subject in the
experiment), the two conditions were identical
in every possible way.

General Intelligence Test

Each subject, regardless of the experimental
condition, took a Raven’s-type nonverbal test of
general intelligence, obtained from the Web site
of the German Mensa (http://www.mensa.de/
index.php?id�65). The subject had 20 min to
answer 33 questions. The number of correct
answers was recorded for each subject.

Unfortunately, the German Mensa does not
provide the norming table for its test. We
therefore use the norming data for college
graduates ages 20 to 30 from Wonderlic
(2002). They assume the mean of 120 and
standard deviation of 13.27 for this popula-
tion, and we adopted their norming data for
our sample. Because norming is a purely lin-
ear transformation (in this particular instance,
IQ � 120 � 13.27�Zscore), the particular norm-

ing data that we used did not at all affect our
substantive conclusions about the effect of gen-
eral intelligence on behavioral choice in Prison-
er’s Dilemma games. They only affected the
computation of mean IQ by behavioral choice.

Results

Hypothesis 1

Table 1 (Column 1) presents the results of a
logistic regression analysis in which the sub-
ject’s binary behavioral choice (0 � defection,
1 � cooperation) was regressed on subject’s sex
(0 � female, 1 � male), treatment condition
(0 � control, 1 � video), and subject’s IQ.
Controlling for treatment condition and general
intelligence, sex had no effect on the behavioral
choice (b � �.1334, ns, eb � .8751); men and
women were equally likely to cooperate in the
Prisoner’s Dilemma game. In sharp contrast,
controlling for sex and general intelligence, the
treatment condition had a very large and statis-
tically significant effect on cooperation (b �
1.0571, p � .05, eb � 2.8780). Subjects who
made their decision in front of a video image of
what appears to be another subject in the same
experiment had nearly three times the odds of
cooperation as those in the control condition,
who made their decision in front of a blank
screen. This result supports Hypothesis 1, de-
rived from the Savanna Principle. The subjects
appeared to act as if the video image of another
human being in front of them was another hu-
man being.

Figure 2 presents the mean cooperation rates
of subjects in the two treatment conditions. It
shows that those in the control condition had the
mean cooperation rate of .35, whereas those in
the experimental (video) condition had the
mean cooperation rate of .56. In other words,
two-thirds of the subjects in the control condi-
tion made the theoretically rational decision to
defect in a one-shot Prisoner’s Dilemma game,
whereas a majority of those in the experimental
condition made the theoretically irrational deci-
sion to cooperate.

Hypothesis 2

Table 1 (Column 1) also shows that the sub-
ject’s general intelligence had a significantly
negative effect on cooperation (b � �.0438,
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p � .05, eb � .9571). The odds ratio of .9571
means that an increase of 1 point in IQ de-
creases the odds of cooperation by more than
4%. A one-standard-deviation increase in IQ
nearly halves the odds of cooperation
(e(�.0438�15) � .5184). The significantly nega-
tive effect of general intelligence on coopera-
tion supports Hypothesis 2, derived from the
Savanna-IQ Interaction Hypothesis, and contra-
dicts the prediction by the strong reciprocity
theory. Despite having more altruistic and oth-
er-regarding preferences, more intelligent indi-

viduals are more likely to defect in a one-shot
Prisoner’s Dilemma game than less intelligent
individuals.

Figure 3 presents the mean cooperation rates
among subjects who are below median in gen-
eral intelligence (n � 38) and those who are
above the median (n � 30). (There are nine
subjects in the median category included in the
below-median category, hence the uneven split.
All of our substantive conclusions remain un-
changed if we categorize these nine subjects in
the above-median group.) It shows that a ma-

Table 1
The Effects of Video and IQ on Cooperation (0 � Defection, 1 � Cooperation)

(1)
Full sample

(2)
Below-median

intelligence

(3)
Above-median

intelligence

Sex �.1334 �1.1464 .1079
(0 � female, 1 � male) (.5186) (.8735) (.8083)

.8751 .3178 1.1139
Treatment 1.0571� 2.3660� .0155
(0 � control, 1 � video) (.5312) (1.0022) (.8465)

2.8780 10.6542 1.0156
IQ �.0438� �.2323�� .0412

(.0209) (.0865) (.0526)
.9571 .7927 1.0420

Constant 4.6117 25.4437 �6.0542
(2.4700) (9.5942) (6.7092)

Cox & Snell pseudo-R2 .1099 .3658 .0285
�2 log likelihood 85.8225 35.2708 38.5630
n 68 38 30

Note. Main entries are unstandardized regression coefficients. Numbers in parentheses are
standard errors. Italicized entries are partial effects on odds (eb).
� p � .05. �� p � .01.
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Figure 2. Mean cooperation � experimental condition.
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jority (53%) of subjects below median in gen-
eral intelligence made the theoretically irratio-
nal choice to cooperate in a one-shot Prisoner’s
Dilemma game, whereas nearly two-thirds
(63%) of those above median in general intel-
ligence made the theoretically rational decision
to defect.

Figure 4 presents the data in an alternative
manner. It compares the mean IQ of subjects
who chose to defect and that of those who chose
to cooperate. It shows that, using the norming
data from Wonderlic (2002), the mean IQ of
defectors is 122.8, whereas that of cooperators
is 116.7.

Hypothesis 3

The most straightforward way to test Hypoth-
esis 3—the prediction that more intelligent sub-
jects respond less to the video manipulation in
the experiment than less intelligent subjects—is
to include an interaction term between intelli-
gence and treatment as a predictor in the binary
logistic regression equation. However, the treat-
ment variable and the interaction term are
highly collinear (r � .9865), and thus both
cannot be included in the equation simultane-
ously.

As an alternative method of testing Hypoth-
esis 3, we first divide the subjects into two
groups: those whose intelligence is below the
median (n � 38) and those whose intelligence is
above the median (n � 30). We then estimate
the same binary logistic regression separately

for the two groups, to see if the effects of
experimental treatment differ by intelligence.

As Table 1 (Column 2) shows, among the
subjects with below-median intelligence, the
experimental treatment has a large and statisti-
cally significant effect on cooperation (b �
2.3660, p � .05, eb � 10.6542); among this
group, the exposure to the video increased the
odds of cooperation by nearly 11 times (al-
though we must be careful in extrapolating the
result due to the small sample size). Among the
subjects with above-median intelligence, the ex-
perimental treatment does not have a significant
effect on cooperation (b � .0155, ns, eb �
1.0156). The absolute difference in the magni-
tude of the two coefficients is very large (2.3660
vs. .0155).

Figure 5 graphically depicts the interaction
effect of the video treatment and general intel-
ligence on cooperation. It shows that the differ-
ence in cooperation rates between the experi-
mental and control groups is much larger among
subjects below median in general intelligence
than among subjects above median in general
intelligence. The mean cooperation rate among
subjects with below-median general intelli-
gence in the experimental (video) condition is
.68; nearly 70% of these subjects made the
theoretically irrational choice to cooperate. In
contrast, the mean cooperation rate among sub-
jects with above-median general intelligence in
the control condition is .33; nearly 70% of these
subjects made the theoretically rational choice
to defect.

However, due possibly to very small sample
size and, consequently, large standard errors for
the coefficients, the 95% confidence inter-
vals for the two coefficients overlap (below-
median: .4017 � b � 4.3302; above-median:
�1.6437 � b � 1.6747). The large absolute dif-
ference in the slopes between the two IQ groups is
therefore not statistically significant at .05. So we
must conclude that there is no statistical evidence
to support Hypothesis 3.

Discussion

In their devastating critique of the expanding
literature on “strong reciprocity” by a group of
strong reciprocity theorists whom they dub “the
Collective,” Burnham and Johnson (2005, p.
131) state

Behavioral choice
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Figure 4. Mean IQ � behavioral choice.
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any experiment that (a) removes all conscious ex-
pectation of future rewards, reputation or kin, and
(b) finds that SR [strong reciprocity] nevertheless
varies with the subconscious perception of cues for
these same three factors is, first, a direct falsification of
the Collective’s view and, second, support for our own
[the evolutionary legacy hypothesis].

We believe that our experiment satisfies both
conditions specified by Burnham and Johnson,
and thus provides empirical support for their
evolutionary legacy hypothesis and our Sa-
vanna Principle, which are substantively iden-
tical.

In our experiment, the subjects consciously
knew that (a) the game is strictly one-shot and is
never repeated (and there is therefore no possi-
bility of “future rewards” in the form of recip-
rocal altruism and thus no “shadow of the
future”); (b) they would never meet their ex-
change partner after the experiment, and their
behavioral choice was completely anonymous,
so there are no reputational effects; and (c) their
exchange partner was a fellow student and was
therefore not kin. Nevertheless, we find that the
subject’s behavioral choice (cooperation vs. de-
fection) varied significantly as a function of
subconscious perception of cues to possible
reputational effect (in the form of a video image
of another subject in the experiment). It seems
difficult to explain the very strong effect of the
experimental manipulation on cooperation in
purely economic (rational choice) terms, with-
out invoking some sort of evolutionary con-
straints on the human brain posited by the Sa-
vanna Principle (Kanazawa, 2004a), the evolu-

tionary legacy hypothesis (Burnham & Johnson,
2005), or the mismatch hypothesis (Hagen &
Hammerstein, 2006). The strong effect of our
experimental manipulation is consistent with a
large number of laboratory and field experi-
ments conducted by evolutionary psychologists
(Bateson et al., 2006; Bourrat et al., 2011; Burn-
ham & Hare, 2007; Ekström, 2012; Ernest-
Jones et al., 2011; Francey & Bergmüller, 2012;
Haley & Fessler, 2005; Keller & Pfattheicher,
2011; Nettle et al., 2013; Oda et al., 2011;
Powell et al., 2012; Rigdon et al., 2009). These
experiments, together with ours, provide strong
support for the Savanna Principle.

In addition, consistent with the Savanna-IQ
Interaction Hypothesis, our results show that
more intelligent individuals are significantly
less likely to cooperate in a one-shot Prisoner’s
Dilemma game. This is possibly because indi-
viduals with higher general intelligence are
better able to comprehend evolutionarily
novel features of the experiment, such as com-
plete anonymity of their choice, and impossibil-
ity of knowing future interaction with their
exchange partner in the experiment, whereas
individuals with lower general intelligence are
less able to comprehend such evolutionarily
novel situations. Note that without the evolu-
tionarily novel features of the experiment, co-
operation is potentially rational, as it would
have been in most situations of social exchange
in the ancestral environment. The Hypothesis
suggests, and our results confirm, that less in-
telligent individuals are significantly more
likely to cooperate in a one-shot Prisoner’s Di-
lemma game than more intelligent individuals.
Further consistent with the Hypothesis, the ef-
fect of the experimental manipulation of a video
image of another player tends to be stronger
among less intelligent subjects than among
more intelligent subjects. However, this inter-
action effect, although substantively very large,
is not statistically significant, possibly due to
the small sample size.

One possible objection to our conclusion is
that, being students of a highly selective elite
university, all of our subjects, even in the be-
low-median group, were highly intelligent indi-
viduals. For example, using the Wonderlic
(2002) norming data, only three of our 68 sub-
jects had IQs below 100. However, we note that
virtually all of the past experiments on one-shot
Prisoner’s Dilemma and other games have used
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Figure 5. The interaction effect between general intelli-
gence and video on behavioral choice.
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university students, and the conclusion that only
about half of the subjects make the theoretically
rational choice to defect comes from these ex-
periments (Sally, 1995). We propose (and our
data presented in Figure 5 suggest) that even
larger proportions of players than the typical
half may choose to cooperate in one-shot Pris-
oner’s Dilemma games if they represent the
entire range of the IQ distribution.
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