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Economic agents use to have serious limitations on the process of "rational" decision making in their "
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economic lives. Even those who are prepared to make decisions in the very competitive environment of

nowadays markets may have unconscious stimuli. A good example of this reality is the "panic" caused by Published on: 8"-Apr-2012
the crisis in 2008 that reached the economic agents in particular, the economic analysts, governments,

etc. Today they try to find explanations for the explosion of the crisis. A major bias is found in the way
decisions are presented to agents, concerning to the "context effect" on decisions. Given the inability that

“school of rational economy” has to explain the economic problems, neuroeconomics comes to take this

place aiming to explain these problems by studying the brain of economic agents. As a result, Neuroeconomics, neuromarketing,
neuroeconomics may become a way to find solutions to problems that for several decades economists decision-making, effect of context,
could not find an explanation to the consumption and investment decisions of individuals in the economy. bounded rationality, biological

value.
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[I] INTRODUCTION

Neuroeconomics is the fusion of neuroscience andauics as A recurrent problem in the economy is the "effettontext”.

its name suggests but it is also the junction withny other This effect implies the fact that people are inflaed through

disciplines (biology, physics, chemistry, statistimathematics, the way by which decisions are made, in particudgtions that

psychology, or pharmacology, for example). This ewlkhe involve a positive and a negative version.

decision-making more realistic and appropriate terglay

economic agents. Indeed, neuroeconomics arosetffeneed Thus this study has the general objective of comfig the

to achieve more reliable results about the econal@iisions of existence or not of the context in decisions. Thgdaives of

individuals. this study consist on peripheral conducting testls students of
MBA FGV Fundagéo Getulio Vargas (Brazil) and withctbral

Neuroeconomics, being a new field in economicslyaea the students of business courses at ISCTE / IUL - tirtsti

relationship between the internal organizationhaf brain and Universitério de Lisboa (Portugal).

the behavior of the individuals, when individual ctbon-

making, social interaction or institutions like timearket are [1l] NEUROECONOMICS

considered — see Sandrdfj. Neuroeconomics is directed to

investigate the variables that actually determime ¢hoices of Neuroeconomics is a multidisciplinary science engassing
economic agents. It can be stated in a general thaythis the fusion of two distinct disciplines (neuroscienand
approach analyzes the decision-making based owi¢heoint  oconomics), using some others as, for instancentiaiive
of man as a being who mal_<es his economic d_emsnmns methods, biology, pharmacology, psychology or dogig This
cognitive way. In short, opposing to the proposighiof Homo  compination has generated great contributions t@ th
economicus, it is clear that men and women appeatienal, nderstanding of the process of decision makingdynomic
contradictory, fearful, or very human — see Teand Porto 4gents. Thus, the understanding of the mental ideeinaking
[2]. Neuroeconomics consists in an attempt to take thgocesses can contribute significantly to the inaproent of the

humanization of the behavior of economic agents tig  gyplanation, prediction and stimulation of phenomesiated to
existing economic models) to better understand awlirately g agents’ behavior.

measure the sensitivity of economic variables an dhferent

situations in the present life of man as econongn® — see gome authors argue that neuroeconomics is simplytion of
Chavaglia and Filip€3].
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neuroscience and economics. However, despite tendsd
prominence, these definitions are too simplistispexially
considering just how the brain works in decisionking not
considering the final results, which are as impurtas the
functioning of the brain mechanisms.

This new field of study is in essence the premisg tnan is
basically irrational and is driven by cognitive &8s derived
from the unconscious. Hence neuroeconomics offems
opposing view to the traditional view of the econgmvhat
guarantees a recognized and particular importanée
neuroeconomics in the development of economic esdihat
represents a more reliable way for decision makamy
understanding of complex economic problems in thwadays
life.

However, before going deeper in the concept

neuroeconomics, it becomes necessary to understalitie

better the factors that led to economic theoryhig point in
history. Therefore, it is advisable to make a €ization on
relevant developments in the behavioral approagctmomics,
culminating in the emergence of neuroeconomic#itse

The first consistent criticism against orthodox remmics was
presented in Karl Marx's “Capital” (1867), whereritique to
capitalism and free markets were made. Later, tith great
depression of 1929 and the crash in the New YorckSt
Exchange, classical theory in its purest form gwustainable.
This event contributed definitively to the appe@ewnf a new
and strong criticism of the liberal economy. The rkvef
Keynes (1883-1946) was the one that most has imfles the
reality during this crisis. Keynes especially chalied the
rationality of economic agents and later would adtrce the
concept of animal spirits, which was considered Keynes
partly responsible for the economic fluctuations.1971, the
work of Daniel Kahneman (1934- ) and Amos Tversk937-

1996) made possible the emergence of neuroeconoritics

2002, they would earn the Nobel Prize in Economiics2001
George Akerlof (1993), Professor
University of California, would also receive the i Prize.
Another researcher who has received this award éNetbize in
Economics in 1992) was Gary Becker (University diidago).
His article “The economic approach to human beh&yit976)
was particularly recognized. In the 80s, the ecdsbRichard
Thaler (2008) continued the studies of Kahnemanpardished
an article containing the essence of what wouldhleepositive
theory of consumer.

Nowadays neuroeconomics is well organized as aptiise.
Specific studies and education on the subject asegb
developed worldwide. The Society for Neuroeconomnhies
some of the major research centers in this areaD(ike
University, University of London, Harvard, MIT, amg
others). Additionally, search techniques
increasingly sophisticated with the use of revolodry
techniques such as Functional Magnetic Resonancaihg
(fMRI), positron tomography, electroencephalograBEG),

of economics ae th

are beogmi
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Eye tracking, facial reading of micro expressiorand
physiological excrement collecting for laboratoegts.

Today, after the turmoil of one of the major finecand

economic crises, many economies in the globalizexidwv
became very affected. New sources of dissatisfaatibh the
traditional tools of economic analysis became dityearhis

time the economy has the collaboration of neurogisits in the
searching for results closer to reality. This fatibwed that
reuroeconomics become more important, becoming dnoay
its position of marginal situation to be launchadai prominent
position in the global economy.

[ 1] BIOLOGICAL VALUE AND ECONOMIC
0IPECISIONS INFLUENCE

Professor Antonio Damasio, specialist in Neurosmen
Neurology and Psychology at the University of Seuth
California, may be considered as the father of theory
concerning the biological value. The studies of sthi
neuroscientist generated very interesting resaltghfe analysis
of the value from the perspective of neuroeconomics

The impending clash between conventional econoraicd
neuroeconomics is inevitable. The orthodoxy defdrithe idea
of an economic agent aware of his actions and idasiswhat is
contrary to the basic idea of neuroeconomics. N&zowoOMics
accepts that man is partly rational (conscious),pmints to the
fact that the vast majority of decisions are madleonsciously.

Thus the concept of value to the light of neuro@ecoics cannot
be achieved without understanding the biologicattdes
endogenous to the process of decision making.

However, it should be necessary, before anythirgg,eto
conceptualize the relationship between consciossnasd
unconsciousness in the process of decision maBigfly, the
conscious and unconscious processes exist in g@armatfid,
moreover, some unconscious processes are impoftant
survival and occur without any involvement of cdnssness.

Due to the evolutionary process a human has diffdgpes of
brain, with respect to mind and consciousness. ,Thios
constant pursuit of maintaining bodily chemical graeters
compatible with a situation of healthy life is thst important
thing any living being has. In this sense, the epnhcof
biological value is itself essential for understagd the
evolution of the human brain, as far as the branetbpment
and the brain activity itself.

In a vulgar manner, the traditional economy appiesconcept
of price in the lives of agents. It is true that rice of goods is
responsible for managing the gap between whatagadle for
offer and demand. The price submits the order qtisition of
goods and services, alongside the budget constjaplies.
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Some assets are more useful than others (utiliteya
However, just when inserting the concept of neegbissible to
explain the essence of biological value. That & dhestion of
living individual who strives to maintain life anthe needs
arising from this effort. However the reason tlegtds people to
assign value to a good or service goes throughldbie of

maintaining life and needs that emerge from thggcloFor the
economic life this indicates the first step for argtanding the
guestion concerning the value of goods and servicesse Hunt

[4].

Neuroscience allows now revolutionizing the questaf the
value in the economy, primarily because
understanding of the process of decision makinipatime of
release of certain chemicals in the brain whenitunaons of
reward and punishment, which are directly related the
question of value. Moreover, neuroscientists betgangive
greater importance to the study of brain nucleptfi@n brain)
and that generally are the most responsible foisaigcmaking
by humans.

But that is not all. The value is linked to the dewnhich is
connected to supporting life. Moreover, the qualityife is also
essential to humans. This happens when choosinglidaj
destination in summer, the next cell phone fashisxyry car or
a Doctorate in Miami.

In general, the most essential of the value forajlanisms is
the survival and a healthy age-compatible to repectdn.
Natural selection has refined the homeostatic meshes so
that the target can be achieved.

Therefore, the origin of the biological value iderivation of
the physiological factors. Thus, the biological ualleans
toward one scale on the effectiveness of the phltife of the
individual.

When humans assign the values to objects, actitive some
kind of relationship, even indirect it may be. Téetre some
conditions: first the overall maintenance of livitigsue must be
within the homeostatic limits appropriate to thentext in
which it is; secondly, conditions necessary for bostasis
work in a sector of the body that allows the wallfg on the
context in which the organism is.

ISSN: 0976-3104

be what he is today. But every action requires rasentive,
which is why some actions are chosen over others.

Until then all the mechanisms described above dopomt to
the existence of consciousness, only automaticuagdnscious
processes. However, this is directly related toett@nomy.

The incentive is therefore an important variablén® biological
value. The sensations triggered on the pain, pleasic.. in
everyone involved in these states or sensationthareormones
and neurotransmitters. In the case of humans, tiserthe
detection and prediction of possible advantagesthrehts to
the body. For example, when you have the expectatib

it gives apleasure, the brain releases the neurotransmitigardine. But

when one is facing a possible threat there is #ease of
cortisol. In terms of prediction, if two stimuli oer one
following the other, a third stimulus would certginbe
expected.

The results of the whole system indicate the foiltmufirst, the
possibility of a differentiated reaction in eachtaxt; second,
optimized reactions.

As the organisms have evolved, the underlying hataesis
programs have become more complex as regards tidition
that triggered the action and its range of resulteese more
complex programs gradually became what is now contyno
known as drives, motivations and emotions.

Humans possess the more advanced motivationalnsyete a
keen sense of exploration and sophisticated warsyggems
directed to future needs, all of them aiming onel g keep the
body in constant search for "wellbeing"”.

The emotional feelings are reflections of bodilgtes or results
altered by the emotions, so that feelings servimdisators for
the management of life.

Most regulatory activities are a result of the umsmous and are
essential to the survival of the organism. Aftdy ialwould be
extremely complicated if humans could manage thuim
endocrine aspects or the immune system.

Before one has in mind the consciousness as sargethi
harmful, it is important to note that it is due ttee reasoning
ability of man, that it was always possible to shapme kind of
ways for man survival in different situations (ahawv has

Chemical components of the brain allow an unconsciohappened for example in extreme cases in the hiniséory in

monitoring of what deviates from the homeostaticrixtaries,
as some kind of sensor in terms of the levels dérimal
necessity. For example, when the homeostatic lingte
exceeded corrective actions are taken by the badsgting
incentives or deterrence actions. This dependé®nitgency of
the response. The record of these actions helpsdidg to
predict future conditions. They begin to experiemaén and
pleasure.

The human being is in essence the impetuosity teem®his
was one of the evolutionary advantages that allosvedan to

earth or even in the moon). The new combinatiorfastors
producing goods and services allows humanity tgpataany
possible environments, so man invents materialslite
anywhere in the world.

The development of the conscience allowed man te bhavital
regulation more centered on the development ofantye mind
in each person, focused on survival but also on"wedfare".
This allowed that aspects of people's daily livesenarisen,
such as the economic exchanges, religious belistsjal
conventions, ethics, law, science, or technology.
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Finally, the biological value depends on the ides the brain is
for managing the life within the body. An econonginalysis
based on the biological value is fundamental
understanding of human behavior and to stimulanemic
behavior of agents — see Damg&ip

[IV] THE HUMAN BRAIN

The brain is the organ responsible for thought,iefsl
memories, behavior and "states of the soul." Tlanbis also
called the control of the body and coordinates gtberers of
movement, touch, smell, hearing and alert statéscoQrse it
provides the ability to reason and make rationalisiens (at
least some) as well.

The human brain is comprised by 78 percent watepercent
fat, 8 percent protein, 1 percent carbohydrateertent salt, 2
per cent other components.

Taking into account the anatomy of the nervousesystit is
considered divided into two parts: the central nesssystem
and peripheral nervous system. The central nengystem
(CNS) is bilateral and symmetrical, compounds ftbehin and
spinal cord. The peripheral nervous system (PN&)risrve net
which serves as a connection between the brairspinél cord
and the rest of the body. The three componentseobtain are:
the brain, the brainstem and cerebellum. The braieen from
above - is divided into two parts, the right herhisge and left
hemisphere. These parts are connected by nerves fibethe
center, the corpus callosum — see Rofigrt

The cerebral hemispheres are covered by the cérebrizx,
which is organized into lobes (occipital, parietainporal, and
frontal), including the cingulate cortex, seen oaly the inner
surface - medial. The insular cortex, hidden urttier parietal
and frontal regions, and the hippocampus, a spexigical
structure hidden in the temporal lobe.

Below the cerebral cortex, the central nervousesysincludes
deep agglomerates of nuclei as the basal ganbiaforebrain,
the amygdala and diencephalon (the combination rof
thalamus and hypothalamus). The brain is connettethe
spinal cord through the brain stem, which is lodatehind the
cerebellum, with the two hemispheres.

The human brain is divided into three parts (neeso
reptilian brain and limbic system is the proposeVeloped by
MacLean (1913-2007)) in addition to the usual donisin the
literature (right and left hemisphere). Economicidens are
processed, felt and performed by the brain in génget only
one brain region (the reptilian brain) is respolesitor about
95% of the decisions on the purchase of a product.

The neo-cortex is responsible for the reason, sspted by the
speech, writing, reasoning. In the action of pusithg a good,

ISSN: 0976-3104

the consumer first makes the decision after hefyuist It is in
this moment of justification that the cortex conrgs play.
In the evolutionary process, the neutral ampoulwags

fore thcontinued to be developed: two lateral ventriclesrevborn,

occupying their place symmetrically in the righddeft, in the
interior of the cerebral hemispheres. The regidnthe cortex
react in a very short time, and although constdiefzzording to
the same model, each one of them retains its afigimction.
For example, recognizing a face, a place, a smelk poem
does not require all the cortical cells, just sapecial cells.

The cortex is thus very important to capture agpettsensory
stimuli, which are studied in neuromarketing
neuroeconomics. This means that the five senstiprocess
of buying and selling products and services in iierket are
used.

The limbic system is responsible for processing tems.
When a client moves to buy a Beatles album or tptha first
car, the first house, the trip of a lifetime, oy#ing else he gets
emotions about. When he watches the TV commereiats
when a commercial appeals to emotional feelings slarprise
or fear, then the limbic system is activated.

The brain structures in the formation of emotiomghie limbic
system are the amygdala (fear), the hippocampusy-tierm
memory), the thalamus (connection with other pafsthe
limbic system), the hypothalamus (to control théomamous
system), the cingulate gyrus (emotional reactiopdim and the
regulation of aggressive behavior), the brainsteaatign,
alertness), the ventral tegmental area (pleasting),septum
(orgasm).

The limbic system is responsible for the memorigse

repeated memories, guided by the experience, alltves
learning which is essential to the daily life andhe exercise of
a profession, and other economic actions of evgrgdde.

The reptilian brain is the brain's decision-makehere the
electrical impulses that lead to action are proegssThe
customer buys by impulse, the customer buys wittimanking.

tLet see again the example of the purchase of auptofirst the

decision is made, then it is justified.

The reptilian brain, which comprises the “butchdstain,

regulates the basic elements of survival, suchoasebstasis. It
is compulsive and stereotyped. MacLean illustrgtesfunction

by suggesting, for example, that it organizes thecgsses
involved in the return of sea turtles to their biglace for their
reproduction.

and
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40,00%
30,00%
o 3
20,00% 20,00%
10,00% 10,00%
0,00% 0,00%
Alternative D

Alternative A Alternative B

Fig: 1. Positive Perspective Fig: 2. Negative Perspective

Source: Own Research

Therefore, for the formation of individual demarttlie non-
inclusion of variables such as context, perceptiemotions,
decoys (like free effect), can be fatal to the Isswf a
marketing campaign for a product or service omtiagket.

[V] RESULTS

5.1. Test Context - Part |

To ascertain whether or not the "context" is impottin
decision making, we performed a test (see Chavaglial,
2012) with 72 students of MBA in Business Managetmen
Getulio Vargas - FGV in Belém, PA. The test waspaeld from

ISSN: 0976-3104

= Alternative C - 400 families would lose their homasd

= Alternative D — a probability of 2/3 that the 60@nfilies
would lose their homes and 1/3 that no family wolase
their home.

The issues mean the same phenomenon in both queestio

However each one represents a different approatérnatives
A and B represent the decision in a positive pertbpe and the
alternatives C and D represent the decision-makimga
negative perspective.

Considering the “positive results” [in thegure-1], 57% of the
students of MBA FGV responded that Option B woutdthe
best choice, while 43% claimed that option A wolkdbetter.
Considering the results for the negative contdxgire-2],
68% of students responded that Option D (whichxecty the
same as Option B) would be the best choice to baemeile
32% said that Option C would be the best amongdssible.
These results presented in the test carried otherstudy and
based on issues raised earlier in this chaptebeatated:

1. First, the agents are not as rational as tmawitieconomic
theory assumes;

2. Second, variables - hitherto less importanth® économy -
such as respect, influence in decision making.

The first statement means that, unlike traditioaabnomics
suggests that, from where the conceptHoimo Economicys
which seeks the maximization of economic actionawor of

the studies of Tversky and Kahnem@fi. The researchers their own gains, the results were not satisfactorshis sense

presented the dilemma of the disease, in whichoresgnts had

to choose between some types of treatments in &iveos perspective (positivers negative outlook perspective) implies

perspective and others in a negative outlook. Aedrpental
research was used (experiments type before / aftegroups),
which showed the control group and the experimegtalip
before stimulation, then the stimulation applied the
experimental group, checking the difference betwdha
experimental group (stimulated) and control
stimulation). The difference between the two waes teasure
of the applied stimulus (context).

For this study we made some adjustments to they stid

Tversky and Kahneman, instead of sick people. Hessel
families were considered. The primary objectiveheaf test was
to identify the students' decisions concerningatwestruction of

a hydroelectric project. The test was conductefdlésys:

1. First the students should consider a decisiautaé flooded
area comprising 600 families, under the followingics:

= Alternative A - 200 families would be preservedsite;

= Alternative B — a probability of 1/3 that the 60@nfilies
would be held in the place and 2/3 that no familyuid
remain there;

2. In a second step, students should respond iregative
perspective, considering:

(rationality), because the change of opinion on ewn

that the numerical results alone do not influenbe final
results, unless they are presented from a speoéfispective,
after all, the change 43% (Option A) to 32% (opthis quite
significant and 57% (option B) in a positive cortéar 68%
(option D) in a negative context - noting that batternatives

(withou(A, B and C, D) show the same result.

The second assertion can be evidenced, and codcthde the
presence of context - that is completely disregarbg an
information theory approach of traditional econoraialysis -
was crucial to the results obtained in this stiiffat in general
is that agents, when faced with economic decisawasstrongly
influenced by the context in which information iepented.

5.2. Test Context - Part Il

To test the results obtained in the previous cadntéxis
necessary to extend the test. It was decided tdumirthe same
inquiry applying it to the students from a doctocalurse in
Lisbon (Portugal).

All the assumptions concerning the previous tesevkept. The
goal is to confirm if more qualified people or mdaeniliar with

the studies in the Economics area, management detirey,

were less susceptible to the bias relative to tmext effect.

¥ 1TOAB-India

Chavaglia et al. IOABJ; Vol. 4; Issue 3; 2013: 38-44 42

Neuroscience In Economic Decision Making: GUEST EDITOR: José Anténio Filipe

w
>
)
2}
=l
<
O
w
o
o




o
QD
=
o
=
(o]

SH.L

=/l

IWNE G

SPECIAL ISSUE
Chavaglia et al.

Positive Perspective
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Fig: 3. Positive Perspective  Fig: 4. Negati\Rerspective
Source: Own Research

Negative Perspective

52,00%
50,00%
48,00%
46,00%

44,00%

Alternative B Altemative D

Once again the results were very interesting insthese that
they confirm the existence and the importance efdbntext in
the economic decisions.

On the positive outlookFigure-3] the majority (53% of
doctoral students) has chosen the alternative Ada8d opted

ISSN: 0976-3104

But the results can contribute to understand thésible effect
that happens in the decision-making of economicntsge
According to the experiment carried out, it is pblesnow to

highlight the following notes:

= The effect of context actually influences the decis
making of agents;

= A considerable level of education in managemens dus
free agents of being affected by this effect;

= The positive effect reflects modest responsibfliyagents;

= The negative effect shows that the agents choas®ding
to decisions that seem to be more secure.

Therefore, the results apparently indicate thetemie of the
effect in the economic context. Because it is anoascious
stimulus or situation, agents do not control ornmndefend
themselves against the deleterious consequendhs effect of
context.

for alternative B. Now considering the same optiams the []1Y] CONCLUSION

negative optical [Figure-4], the
alternative C (which is the same as A in the pesitontext)
changed to 43%, while the alternative D was chdgeb7% of
PhD students, representing an increase to over f@#e in
parallel with this same option in the positive @t

At this point very definitive conclusions are naisgible. But it
seems evident now that the effect of context sdemsluence

the choices of economic agents. Perhaps this mayebause
the details relating to the evolutionary procebs; mechanism
that protects man from the dangers of the worlddsius closer
to pleasurable situations, which ends up by gemgrathe

perception or the distortions arising from it.

[I11] DISCUSSION

It is now necessary to make some notes about Hutise

Like most of the studies carried out in neuroecoieemthis
study permit to conclude that the idea of ratioeabnomic
agents is not applicable. The effect of contexticvhis within
the specification of the theoretical ground for m@conomics
and for the analysis made in this study, is comsidle This
implies that agents decision are greatly influendsd how
decision options are presented.

To test this theory, an experimental research veased out
with students of business management and othesesuelated
to the business world.

It is not possible to guarantee that the resuisdafinitive with
regard to the condition of irrational agents. Tis titatement, it
is necessary evidently to conduct an investigafiorolving

more complex search techniques for brain imagisgt & the
example of functional
tomography.

result has changed, the

Neuroeconomics permits to analyze effectively abqeéople’s
decisions and the process of decision making inntiagket. In this
study an example used for the energy sector ispted. However, in
many other situations in life, people are facedhwthis kind of
conditions. And often non scrupulous people haveoittant capacity
to influence in matters that are considerably irtgour for many
people. Sometimes the context is unaware aboutdeles “it” (in the
sense of knowing about what you're doing) and freosituations, the
effect can occur when the context may help agemtenake better
decisions. This should be what governments shonydod example.

A point that is usually discussed is the ethicaliés concerning the
“property” of the concepts and discoveries in thiga, considering
their origin in neuroeconomics or in neuroscierioeour view, both
are used by each other and no conflicts are relelarsome specific
areas, there are some problems. For example, Figmgernment is
reluctant about the experiments with functional n&g resonance for
economic purposes — see Oullig}.

Some countries, like U.S.A., Brazil and Chile in @nga or the
Netherlands and Portugal in Europe, are preserdged geference in
terms of scientific research and respecting toptieéessionals working
in neuromarketing and neuroeconomics. Surely thigr interesting
discussion.

Anyway the main objective of this study is to wank the existence of
the context in the economy. In our opinion the idsms of

neuroeconomics have been so far based on the watitin of the

status of some defined group of professionals, radr®dox.

In what tests’ results is concerned, it seemstti@tontext is relevant
in terms of economic decisions. In most of the rsoés that study the
behavior of people, the way people interact wite #mvironment in
which they live, considering physical and chemieators, is relevant
in an analysis for which there are many conditionlved. People

magnetic resonance or contputéave no enough knowledge about the real conditioes face. If they

could know effectively about the environment, ev@srson would
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manage easily the consequences of their actiorey. Wuld overcome
easily any bias encountered in their everyday life. ACKNOWLEDGEMENT
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