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4. Why BES , in particular, could be interesting for hardcore 
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5. UG using fMRI as a paradigmatic example (Sanfey et al. 2003)

6. Could Neuroeconomics actually improve Economics?
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1.What is Neuroeconomics?
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Neuroeconomics 
(a broad definition)

• Neuroeconomics is an interdisciplinary 
subject that studies human decision-
making, attempting to converge neural and 
social sciences.
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Intersciplinarity (Clithero 2008)

•Neuroscience brings a wealth of technological 
approaches, including brain imaging [e.g., functional 
magnetic resonance imaging (fMRI)], lesion studies, 
molecular biology, pharmacology, and electrophysiology. 

•Economics adds conceptual principles (e.g., rationality and 
utility), statistical techniques, and rigorous modeling.

•Psychology provides evidence for decision biases such as 
heuristics, framing effects, and emotional influences. 

•Finally, genetics, computer science, and philosophy 
contribute to neuroeconomic research. 
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Human Decision-Making

• Neuroeconomics can be consider a subfield 
of decision neuroscience (studying decision 
not necessarily from an economic point of 
view. E.g. moral decision -Greene 2001-)
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The Trolley Problem
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Convergence

• From Economics to Neurosciences

• From Neurosciences to Economics
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2.Why NEc could be 
interesting for hardcore 
economists?
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Pragmatical reasons
(Marchionni and Vromer 2010)

Neuroeconomics is hot. 

•Over the last few years, all over the world many leading universities 
have started their own lab or centre for neuroeconomics. 

•Papers explicitly presented under the banner of neuroeconomics 
frequently appear in leading science journals such as Nature and 
Science. 

•Neuroeconomics has also received quite some attention in the 
popular press. 

•Not surprisingly, economists have started to reflect on 
neuroeconomics and its relevance for economics 
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Scientific Reasons  “Hard-Version”
(Bernheim 2009)

Neuroeconomics might improve economics 
and (or) neuroscience. 

“Economists seem to to be primarily interest 
in novel choice behavior that link “traditional” 
enviromental variables (such as price and 
taxes) to choice behavior in a more accurate 
way than existing models. ”
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Scientific Reasons  “Weak Version”: from 
“traditional” enviromental variables to 

psychological variables. 

P1. Psychological variables are relevant for the 
economic behavior

P2. Psychological variables are brain determined

P3. We can look into our brain (methodological 
limitation)

C.  Neuroeconomics might improve economics 
and (or) neuroscience.
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3.Can we find different 
neuroeconomic “styles”?
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Two Styles of Neuroeconomics 
(Ross 2008)

• From Economics to Neurosciences: 
Neurocellular Economics (NE)

• From Neurosciences to Economics: 
Behavioral Economics in the Scanner (BES)
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Behavioral Economics in the Scanner (BES)

BES looks at neuroeconomics as a sub-field of 
Behavioral Economics (BE) and Experimental 
Economics (EE) (Camerer 2007). BES uses 
neuroscientific tools (e.g. fMRI) in order to 
give new evidences to behavioral and 
experimental economic theories. 
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4.Why BES, in particular, 
could be interesting for 
hardcore economists?
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 The “Weak Version”: 
psychological variables

...following behavioral economics...

•BES tries to upgrade the assumptions of 
standard economic theory, exploiting 
psychological cues and giving them a strong 
neural foundation. 
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5.UG and fMRI as a 
paradigmatic example 
(Sanfey et al. 2003)
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BSE: From Neurosciences to Economics

The Neural Basis of Economic Decision-Making in the 
Ultimatum Game, Sanfey et al., Science (2003)

P1. Standard economic models of human decision-making (such as UT) have 
typically minimized or ignored the influence of emotions on people’s 
decision-making behavior, idealizing the decision-maker as a perfectly rational 
cognitive machine. 

P2. Behavioral economists have identified additional psychological and 
emotional factors that influence decision-making. (Also CNs theory: 
distinction between automatic and controlled processes)

C. Applying functional neuroimaging techniques (a tool from neuroscience) 
we can investigate the relative contributions of cognitive and emotional 
processes to human social decision-making, improving our decision-making 
model 
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UG and fMRI as a masterpiece:
3 assumptions

1. Psychological Background (the role of emotions) 

+

2. Neuroscientific Methodology (brain image -fMRI-)

+

3. Economic Formal Structure (Game Theory). 
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Game Theory (GT)

The Ultimatum Game (UG) (Guala 2008)

•two people are randomly and anonymously matched; one as proposer and 
one as responder. 

•it is told they will play a game exactly one time

•The proposer is endowed with an amount of money, and suggests a division 
of that amount between himself and his responder. 

•The responder observes the suggestion and then decides whether to 
accept or reject. 

•If the division is accepted, then both earn the amount implied by the 
proposer’s suggestion. 

•If rejected, then both the proposer and responder earn nothing.
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UG: Normative Solution 

(Houser and McCabe 2009)

Economic theory based on self-interested 
preferences suggests that responders 
should accept any positive offer and, 
consequently, proposers should offer the 
smallest possible positive amount.
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UG: Behavioral Data

•most proposers offer between 40% and 50% 
of the endowed amount

•this split is almost always accepted by 
responders

•when the proposal falls to 20% of the 
endowment it is rejected about half of the time

•rejection rates increase as the proposal falls to 
10% and lower
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The Neural Basis of Economic 
Decision-Making in the 

Ultimatum Game

Alan G. Sanfey, James K. Rilling, Jessica A. Aronson, 
Leigh E. Nystrom, and Jonathan D. Cohen

Science 13 June 2003
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UG: fMRI experiment (N= 19)

• player introduced to 10 partners

• emphasized social nature of task

• player scanned while playing Ultimatum 
Game

• responding to offers from 10 partners

• player compensated one-third of earnings

• received between $48-$60 
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Hyp: unfair offers and the conflict

• Unfair offers lead to conflict between cognitive -
accept- and emotional -reject- motives 

• We may expect to see represented in brain areas 
implicated in cognitive and emotional modes of 
thought (with additional regions possibly mediating 
these competing goals).

• the magnitude of activation in these structures might 
explain variance in subsequent decision to accept or 
reject these offers
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• insula responsive to negative affect

• more active for unfair offers 

• dlPFC works to maintain goal state (make 
money)

• choose to accept unfair offer when dlPFC more active 
than anterior insula

Ultimatum Game - summary
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6.Could Neuroeconomics 
actually improve 
Economics?
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Is the “Weak Version” satisfied?

P1. Psychological variables are relevant for the economic 
behavior

P2. Psychological variables are brain determined

P3. We can look into our brain (methodological limitation)

C.  Neuroeconomics might improve economics and (or) 
neuroscience.
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