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ABSTRACT

Till date, economic theory has not systematically integrated the effects of emotions on decision-making. Interdisciplinary research emerged under the
label "neuroeconomics”, as neuroscience evidence suggests that decision-making in economic theory is based on prior emotional processing. The main
idea of this approach is to use recent neuroscience techniques to analyze economically related brain processes. The purpose of this paper is to provide a
brief overview of the concept of neuroeconomics, to provide an overview of current neuroeconomic research by describing commonly used methods
and current studies in this new area of research. Finally, some possibilities and limitations in the future are discussed.
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Introduction

Neuroeconomics seeks to combine economics, psychology and neuroscience. The fundamentals of economic theory were formed based on the
assumption that we would never discover the intricacies of the human mind However, with the advancement of technology, neuroscience has developed
methods for the analysis of brain activity The study of neuroeconomics needs to fill in some gaps in basic traditional economic theories. Making a
financial decision based on rational choice theory implies that investors will assess the loss objectively and respond in a very rational manner, but
consider the internal functioning of the decision maker as a black box that examines the financial scope Behavioural economics overcomes this barrier
by applying insights from psychology to situations where people do not follow the theory of psychological rational selection or optimize utility.
Neuroeconomics seeks to take the next step by studying the relationship between financial decisions and observable events in the animal or human
brain. Insights into the mechanisms that drive people can help predict the future of economics.

Neuroeconomics can be divided into three central areas of study: intertemporal selection, social decision making, and decision making under risk and

uncertainty.

Intertemporal selection
Intertemporal selection is the process by which people decide what and how much to do at different times. People value financial goods differently at
different times and the choices made at one time affect the choices available to others. Neuroeconomic studies in this area attempt to understand how

brain activity and chemistry affect time priority and motivation.

Social decision making

Social decision-making studies are concerned with the consequences of game theory-based choices, including multiple, interactive aspects for the
observation of brain and neural activity. Game theory applies mathematical models of conflict and collaboration between rational, intelligent decision
makers. Neuroeconomic studies on social choice have focused on how belief, flexibility, and interaction in social decision-making are related to brain

function.

Decision making under risk and uncertainty
The decision-making study under risk and uncertainty describes the process of choosing from the options that determine the results, but may not be
known to decision makers or vary according to unknown probability distributions. These studies focus on how risk preference, risk and loss aversion

and incomplete information on decisions in the brain and nervous system are reflected.
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Why is neuroeconomics useful for business?

Neuroeconomics is useful for business because it explores the brain processes underlying decision making. For example, understanding why consumers

prefer one product over another is very relevant to the business. In addition, neuroscience helps business leaders explain why they make decisions on

certain actions. Helps to answer many important questions related to the neuroscience business context, including "How can we make the best

decision?" "How to identify the most productive parts of the brain?" And "How can we encourage the brain to be creative?"

Overview of first neuroeconomic studies

Author

Theoretical
background

Problem

Method

Results

Breiter et al.

Behavioral decision
theory, prospect theory

Neural responses to
expectancy and
experience of
monetary gains and
losses

fMRI

Activation changes in the sub lenticular extended
amygdala SLEA) and orbital gyrus were triggered by
expected values of the  prospects. Responses to
experience of rewards increased monotonically with
monetary value in the nucleus accumbens, SLEA, and
thalamus Responses to prospects and outcomes were
generally, but not always, seen in the same regions.
Overlaps with activation changes seen previously in
response to tactile stimuli, gustatory stimuli, and
euphoria-inducing drugs were found

McCabe et al.

Behavioral decision
theory, game theory,
particularly trust and

willingness to
cooperate

Neural correlates of
cooperative behavior

fMRI

Within the group of cooperative

subjects the PFC showed activation changes when
subjects are playing a human than when they are
playing a computer. Within the group of non-
cooperators, no significant activation changes in the
PFC between computer and human conditions were
found.

Erk et al.

Behavioral decision
theory, social
interactions

Neural correlates of
social rewards

fMRI

Products symbolizing wealth and status lead to
increased activity in reward-related brain areas.

Smith et al.

Behavioral decision
theory, game theory, in
particular ambiguity,
risk, gainsand losses

Neural correlates of
attitudes about
monetary gains or
losses and risk or
ambiguity

PET

Participants turned out to be risk averse in gains and
risk-seeking in  losses; and ambiguity-seeking in
neither gains nor losses. Interactions between attitudes
and beliefs trigged neural activation changes in
dorsomedial and ventromedial brain areas.

Sanfey et al.

Behavioral decision
theory, game theory, in
particular ultimatum
game

Neural correlates of
decision-making
processes during the
Ultimatum Game

fMRI

Unfair offers lead to activity changes in brain areas
related to both emotion and cognition. Increased
activity in anterior insula for rejected unfair offers
suggests an important role for emotions in decision-
making.

Ambler et al.

Behavioral decision
theory

Neural correlates of
product choices

MEG

Brain activations in product choice differed from those
for height discrimination and a positive relationship
between brand familiarity and choice time was found.
Neural activation during choice task involved brain
areas responsible for silent vocalization. Decision
processes took approximately 1 s and can be seen
two halves. The first period seems to involve gender-
specific problem recognition processes. The second
half concerned the choice itself (no gender
differences).

Knutson and
Peterson

Behavioral decision
theory, expected utility

Neural correlates of
monetary rewards,
review of several
studies

fMRI

Increasing monetary gains activates a  subcortical
region of the ventral striatum in a magnitude-
proportional manner. This ventral striatal activation is
not evident during anticipation of losses. Actual gain
outcomes instead activate a region of the medial
prefrontal cortex. During anticipation of gain, ventral
striatal activation is accompanied by feelings
characterized by increasing arousal and positive
valence.
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Author Theoretical Problem Metho Results
background d
- Behavioral decision Neural bases of - - - -
de ng:valn et theory, altruism, “altruistic PET g?aﬂitlr%nsioan%alm defectors activate reward processing
' cooperation punishment” glons.
For the anonymous task, a consistent neural response in
the ventromedial prefrontal cortex is reported that
Behavioral decision Neu;l;g;;e;a}gsr of correlates with subjects’ behavioral —preferences for
McClure et al. theory. preferences cuplturall familiar fMRI these beverages. In the brand-cued experiment, brand
Y. P driY1ks knowledge for one of the drinks had a dramatic
influence on expressed behavioral preferences and on
the measured brain responses
Two separate systems were found to be involved. Parts
of the limbic system are activated by decisions
involving immediate rewards. Activity changes in the
Behavioral decision N?:;rfnl e%?;rtila;ﬁzc’f lateral prefrontal cortex and posterior parietal cortex
McClure et al. theory, temporal delaved monetar fMRI were triggered by inter-temporal choices. The relative
preferences yrewa rds y engagement of the two systems is directly associated
with subjects’ choices, with greater relative fronto-
parietal activity when subjects choose longer term
options.
Behavioral decision t:p;r%e?ﬁ?o?ggt]iglr:c& Only the presence of a subject’s favorite brand leads to
Deppe et al. theory, preference individual economic fMRI a distinctive mode of decision-making, activating
decisions of consumers decisions regions responsible for integrating emotions.
. - Neural correlates of The authors suggest that the head of the caudate
King-Casas et ﬂl?:grawor:rln(ietﬂggc;n trust reciprocity and I;|g/;)ne_r nucleus processes information about the fairness of a
al. )t/r’ugt ame Y, reputation ina multi- fMRI social partner’s decision and the intention to repay with
9 round trust game trust.
Neural correlates of The authors found a neural correlates of frustration in
Abler et al Behavioral decision omission relative to fMRI form of decreased activation in the ventral striatum and
' theory receipt of reward increased activation in the anterior insula and the right
(frustration) medial prefrontal cortex.
Behavioral decision
theory, credibility The credibility of ambiguous news headlines is biased
Deppe et al judgments of news ?rlaemgcffrggtf:ﬁg fMRI by the magazine brand, in which the news headline is
' headlines in the context re-iudgements published. These framing effects correlate with
of different magazine pre-jucg activation changes in the medial prefrontal cortex.
frames
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