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Aristotle defined man as a “rational animal,” 
meaning that human beings have the capac-
ity to engage in rational thought and deci-
sion-making. Furthermore, he asserted that 
this “rational principle” that humans have 
is what separates humankind from all other 
animals [1]. The idea of humans as rational 
thinkers has continued from the time of the 
Greeks to present day and is especially in-
voked in the field of economics. In 1955, the 
economist Herbert Simon proposed the Ex-
pected Utility Theory, which asserts that the 
rational approach to making decisions is to 
weigh the benefits and costs of each decision 
and then choose based on which provides the 
best predicted outcome [2]. However, this ex-
pected utility theory is not practical and does 
not describe how humans really make deci-
sions [3]. Real life decision-making includes 
the presence of influences like cognitive bi-
ases that causes humans to deviate from this 
rational framework.
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Cognitive biases are patterns of thought 
that create distorted perceptions that 
influence the decision-making process. 
One cognitive bias is called the fram-
ing effect, and it describes the idea that 
the different ways the same option is 
presented can influence how someone 
makes a decision. An example of the 
framing effect can be seen in a study 
where beef labeled as “75% lean” was 
rated healthier than the same beef la-
beled as “25% fat” [4]. This difference 
emerged even though the two labels 
were quantitatively equivalent. These 
cognitive biases are pervasive in hu-
man decision-making and make com-
pletely “rational” decision making im-
possible.

Recent research seeks to understand 
the evolution of these biases. Monkeys, 
being our most closely-related evolu-
tionary relatives, are the research sub-
jects for experiments assessing whether 
other animals also demonstrate cogni-
tive biases. For example, in one study, 
monkeys prefer to be shown one piece 
of food and then given two pieces, 
rather than being shown three pieces of 
food and then given two pieces [5]. In 
humans, we experience the same bias, 
preferring choices framed as gains 
rather than losses [6]. Research seeks 
to determine whether or not cognitive 
bias in decision-making is unique to 
humans, which would suggest that 
these biases are socially determined. 
Comparative studies of framing and 
risk aversion in human and primate 
decision making present evidence im-
plying that cognitive biases do, in fact, 
have a biological origin.

In a classic study of risky choice fram-
ing conducted by Kahneman & Tver-
sky, participants were asked to make 

decisions in a hypothetical situation 
about a disease epidemic. All par-
ticipants were given the same infor-
mation: without either program, 600 
people would die.  However, the way 
information was presented, how it was 
“framed,” was different. The scenario 
described two different programs to 
combat the disease; one which is risk-
ier but may save more people, and 
the alternative, which doesn’t pres-
ent any risk but may save less people. 
The information was either quantified 
in terms of how many people could 
survive, a “gain” condition/survival 
frame, or in terms of how many people 
could die, a “loss” condition/mortality 
frame (e.g. 200 people will survive vs. 
400 people will die). Participants given 
the survival frame chose the safer pro-
gram, where a constant number of peo-
ple are always saved, more frequently. 
Participants given the mortality frame 
chose the riskier program, where there 
is a slight chance that all people will 
survive but also a greater chance that 
all the people will die, more often [6]. 
Beyond this study, ample research 
has been conducted that supports the 
conclusion that people are risk averse 
when a decision is framed as a gain 
and are risk seeking when a decision is 
framed as a loss [7].

Research with capuchin monkeys 
shows conclusions similar to studies 
done with humans. Of course, mon-
keys cannot be asked to evaluate a 
hypothetical scenario; instead, choices 
were set up in the context of food. In 
the “gain” condition, there were op-
tions between a safe amount of food 
and a risky amount of food. The safe 
presenter always showed the monkey 
one piece of food then added a piece 
of food. The risky presenter always 

showed the monkey one piece of food 
and sometimes added two pieces. The 
monkeys preferred the safe presenter 
who always gave the same amount of 
food. In the “loss” condition, the safe 
experimenter always showed the mon-
key three pieces and took away one 
piece. The risky presenter, on the oth-
er hand, always showed the monkey 
three pieces and sometimes took away 
two pieces. In this case, the monkeys 
preferred the risky presenter [8]. Even 
though the amount of food given across 
multiple trials remained constant for 
both presenters, monkeys showed 
susceptibility to framing effects and 
the same loss aversion as their human 
counterparts.

The evidence of cognitive bias in both 
humans and our close phylogenetic rel-
atives suggests that, though not ratio-
nal, cognitive biases may have provid-
ed an evolutionary advantage to our 
early ancestors. At first, it’s a strange 
proposition that an irrational thinking 
process would be selected for by evo-
lution. But, it’s important to realize 
that we name these thinking processes 
irrational based on the economic per-
ception of what is rational. In nature, 
creatures try to maximize their fitness, 
the ability to survive and reproduce, 
and maximizing fitness might not al-
ways match up with maximizing util-
ity. Expected Utility Theory states that 
all decisions should be made according 
to consistent preferences. However, 
it may be important for an ape to pay 
attention to context around them and 
make decisions based on inconsistent 
preferences [9]. For example, loss aver-
sion may have been selected for in an 
environment with scarce food, since 
resource losses may result in starvation 
and matter more than resource gains. 
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This means it would be more biologi-
cally rational to analyze risk in terms of 
what can potentially be lost and avoid 
analyzing risk in terms of what can be 
gained [10]. 

Studies with monkeys also present 
evidence that suggests evolutionary 
selection of bias.  More importantly, 
there are significant differences in the 
development of cognitive bias across 
different species of monkeys. For ex-
ample, chimps live in a higher risk 
area than bonobos since they experi-
ence more seasonal variation and de-
pendence on risky hunting. Therefore, 

chimps display riskier behavior across 
all conditions, even when they are risk 
averse. This means that cognitive bias 
in different species may have adapted 
to their ecological environment [9]. The 
results also suggest that decision-mak-
ing strategies are context-dependent, 
which has implications for human de-
cision-making as well. For example, a 
comparative study of perceptual bias-
es in a Namibian population and Brit-
ish population found that evidence of 
these biases differed between the two 
groups [13]. This corresponds to the 
idea of creatures evolving to the partic-
ular biological or social niche in which 

they reside. 

 Evidence suggests that humans 
evolved to use cognitive bias in deci-
sion making. In fact, the presence of 
these behaviors in multiple species 
indicates that these “irrational” behav-
iors may in fact be rational in a biolog-
ical and evolutionary context. While 
Aristotle may have defined man based 
on his rational cognitive abilities, evo-
lution defined man based on irrational-
ity. Therefore, only through exploring 
this irrationality can we discover what 
makes us truly human.
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