ECONZTOR

Make Your Publications Visible.

A Service of

ﬂ Leibniz-Informationszentrum
° B Wirtschaft
o Leibniz Information Centre
h w for Economics

Fehr, Ernst; Fischbacher, Urs; Kosfeld, Michael

Working Paper

Neuroeconomic foundations of trust and social

preferences

IZA Discussion Papers, No. 1641

Provided in Cooperation with:
Institute of Labor Economics (1ZA)

Suggested Citation: Fehr, Ernst; Fischbacher, Urs; Kosfeld, Michael (2005) : Neuroeconomic
foundations of trust and social preferences, IZA Discussion Papers, No. 1641

This Version is available at:
http://hdl.handle.net/10419/33341

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dirfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie durfen die Dokumente nicht fur 6ffentliche oder kommerzielle
Zwecke vervielfaltigen, 6ffentlich ausstellen, &ffentlich zuganglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewahrten Nutzungsrechte.

WWW.ECOMSTOR.EU

Terms of use:

Documents in EconStor may be saved and copied for your
personal and scholarly purposes.

You are not to copy documents for public or commercial
purposes, to exhibit the documents publicly, to make them
publicly available on the internet, or to distribute or otherwise
use the documents in public.

If the documents have been made available under an Open
Content Licence (especially Creative Commons Licences), you
may exercise further usage rights as specified in the indicated
licence.

Mitglied der

Leibniz-Gemeinschaft ;



IZA DP No. 1641

Neuroeconomic Foundations of
Trust and Social Preferences

Ernst Fehr
Urs Fischbacher
Michael Kosfeld

DISCUSSION PAPER SERIES

June 2005




Neuroeconomic Foundations of Trust
and Social Preferences

Ernst Fehr

University of Zurich
and IZA Bonn

Urs Fischbacher
University of Zurich

Michael Kosfeld

University of Zurich

Discussion Paper No. 1641
June 2005

IZA

P.O. Box 7240
53072 Bonn
Germany

Phone: +49-228-3894-0
Fax: +49-228-3894-180
Email: iza@iza.org

Any opinions expressed here are those of the author(s) and not those of the institute. Research
disseminated by IZA may include views on policy, but the institute itself takes no institutional policy
positions.

The Institute for the Study of Labor (IZA) in Bonn is a local and virtual international research center
and a place of communication between science, politics and business. IZA is an independent nonprofit
company supported by Deutsche Post World Net. The center is associated with the University of Bonn
and offers a stimulating research environment through its research networks, research support, and
visitors and doctoral programs. IZA engages in (i) original and internationally competitive research in
all fields of labor economics, (ii) development of policy concepts, and (iii) dissemination of research
results and concepts to the interested public.

IZA Discussion Papers often represent preliminary work and are circulated to encourage discussion.
Citation of such a paper should account for its provisional character. A revised version may be
available directly from the author.


mailto:iza@iza.org

IZA Discussion Paper No. 1641
June 2005

ABSTRACT

Neuroeconomic Foundations of Trust
and Social Preferences

This paper discusses recent neuroeconomic evidence related to other-regarding behaviors
and the decision to trust in other people’s other-regarding behavior. This evidence supports
the view that people derive nonpecuniary utility (i) from mutual cooperation in social dilemma
(SD) games and (ii) from punishing unfair behavior. Thus, mutual cooperation and the
punishment of free riders in SD games is not irrational, but better understood as rational
behavior of people with corresponding social preferences. We also report the results of a
recent study that examines the impact of the neuropeptide Oxytocin (OT) on trusting and
trustworthy behavior in a sequential SD. Animal studies have identified Oxytocin as a
hormone that induces prosocial approach behavior, suggesting that it may also affect
prosocial behavior in humans. Indeed, the study shows that subjects given Oxytocin exhibit
much more trusting behavior, suggesting that OT has a direct impact on certain aspects of
subjects’ social preferences. Interestingly, however, although Oxytocin affects trusting
behavior, it has no effect on subjects’ trustworthiness.
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Neuroeconomics merges methods from neuroscience and economics to better understand how
the human brain generates decisions in economic and social contexts. Neuroeconomics is part
of the general quest for microfoundations — in this case, the microfoundation of individual
decision-making in social contexts. The economic model of individual decision-making is
based on three concepts — the action set, preferences, and beliefs. Economists assume that an
individual will choose his preferred action for a given set of available actions and a given
belief about the states of the world and the other players' actions. Neuroeconomics provides a
microfoundation for individual beliefs, preferences, and behavior; it does so by examining the
brain processes associated with the formation of beliefs, the perception of the action set, and
the actual choice. Moreover, since the set of available actions can be framed in different ways
and different frames of the same action set sometimes elicit different behaviors,

neuroeconomics may also contribute to a deeper understanding of framing effects.

This paper discusses recent neuroeconomic evidence related to other-regarding
(nonselfish) behaviors and the decision to trust in other people’s nonselfish behavior. As we
will show, this evidence supports the view that people derive nonpecuniary utility (i) from
mutual cooperation in social dilemma (SD) games and (ii) from punishing unfair behavior in
these games. Thus, mutual cooperation that takes place despite strong free riding incentives,
and the punishment of free riders in SD games is not irrational, but better understood as
rational behavior of people with corresponding social preferences. Finally, we report the
results of a recent study that examines the impact of the neuropeptide Oxytocin (OT) on
trusting and trustworthy behavior in a sequential SD. Animal studies have identified Oxytocin
as a hormone that induces prosocial approach behavior, suggesting that it may also affect
prosocial behavior in humans. Indeed, the study shows that subjects given Oxytocin exhibit
much more trusting behavior, despite the fact that OT does not change their explicit beliefs
about others’ behavior. Thus, it seems that OT has a direct impact on certain aspects of
subjects’ social preferences. Interestingly, however, although Oxytocin affects trusting

behavior, it has no effect on subjects’ trustworthiness.



At the general level, economic theory has been reluctant to assume anything specific
about human preferences, except for the fact that they satisfy the axioms of revealed
preference theory. In practice, however, economists often make the strong assumption that
individual preferences are exclusively self-regarding. However, a large body of evidence
(Colin F. Camerer, 2003, Ernst Fehr and Urs Fischbacher, 2003) now suggests that a
substantial share of the people exhibits social preferences and that an even larger share
typically shows trust in the existence of these preferences. Sequential SD games that are
played only once are a neat vehicle for demonstrating the behavioral relevance of social
preferences. This game can be described as follows: there are two players, A and B, each of
whom has an initial endowment of $10. First, player A decides whether to keep his
endowment or to send it to player B. Then player B observes A’s action and decides whether
to keep her endowment or to send it to A. The experimenter doubles each transfer payment,
i.e., both players are better off if they transfer their endowments than if they both keep them.
This situation mimics a sequential economic exchange in the absence of contract enforcement
institutions. B has a strong incentive to keep her endowment regardless of whether A
transferred or not; if A anticipates this behavior, however, he has little reason to transfer his
endowment. A mutually beneficial exchange can only take place if A trusts B and if B

behaves nonselfishly by transferring her endowment.

Literally hundreds of experiments, with stake levels up to several months’ income, have
confirmed that a large share of subjects in the role of player B reciprocates player A's trust
and that an even larger share of subjects in the role of A trusts B (Camerer, 2003, Fehr and
Fischbacher, 2003). Moreover, if we add a third decision stage to this game by giving player
A the option of rewarding or punishing B at a cost to himself, many A players reward those B
players who reciprocated their trust and punish those B players who did not do so (Fehr et al.,
1997). Why do we observe these strong deviations from the predictions of the standard
model? What are the driving forces behind the decision to trust, to reciprocate trust, and to
punish non-reciprocation? To what extent do emotional factors play a role here, and how do

they interact with the human ability for rational deliberation? Can reciprocation and



punishment best be modeled by assuming that they are preferred behaviors, or are these
behaviors just a reflection of subjects’ bounded rationality, as some authors have claimed
(Larry Samuelson, forthcoming). In the following we will show that neuroeconomic studies

can help answer these questions.

I. Neural evidence for a taste for the punishment of unfair behavior

In a recent paper, (Dominique DeQuervain et al., 2004) combined a two-player sequential SD
game with Positron Emission Tomography (PET) imaging of subjects’ brains; PET is one
method for measuring the activation of different brain areas. In this game, player A had the
opportunity of punishing player B after observing whether B reciprocated A’s trust by
assigning up to 20 punishment points to B. The monetary consequences of the punishment
depended on the treatment conditions and will be explained below. Player A's brain was
scanned with PET when A received information about B’s decision and during his decision
about whether to punish B. The main purpose of this study was to examine what happens in
A’s brain when B abuses his trust. The study was led by the hypothesis that player A has a
taste for punishing B if B intentionally abuses his trust. Models of social preferences and
reciprocity developed in the past 5-8 years suggest this hypothesis. If it is correct, we should
observe the activation of reward-related brain areas during and after A’s decision to punish.
This activation of reward-related areas could be due to the satisfaction a player anticipates if

he decides to punish player B for unfair behavior.

An important prerequisite for this study was the existence of neuroscientific knowledge
about the key components of the brain’s reward circuits. Fortunately, many recent studies
have shown that an area in the midbrain, the striatum, is a key part of reward-related neural
circuits. Single neuron recording in non-human primates (Wolfram Schultz, 2000) and
neuroimaging studies with humans using money as a reward medium (John P. O'Doherty,
2004) indicate clearly that the striatum is a key part of reward-related neural circuits.

Moreover, if A punishes B because he anticipates deriving satisfaction from punishing, one



should observe activation predominantly in those reward-related brain areas that are
associated with goal-directed behavior. There is strong evidence from single neuron recording
in non-human primates (Schultz, 2000) that the dorsal striatum is crucial for the integration of
reward information and behavioral information in the sense of a goal-directed mechanism.
Several recent neuroimaging studies support the view that the dorsal striatum is implicated in
processing rewards resulting from a decision (O'Doherty, 2004). The fact that the dorsal
striatum also responds to expected monetary gains in a parametric way is of particular interest
from an economic viewpoint: if subjects successfully complete a task that generates monetary
rewards, the activation in the dorsal striatum increases as the expected monetary gain grows.
Thus, if A's dorsal striatum is activated when punishing B, we have a strong piece of evidence

indicating that punishment is rewarding.

To examine the activation of striatal areas during the decision to punish, subjects’ brains
were mainly scanned in those SD trials in which B abused A’s trust." In the condition termed
“costly” (C), the punishment was costly for both A and B. Every punishment point assigned to
B cost experimental $1 for A and reduced B’s payoff by experimental $2. In the condition
termed “free” (F), punishment was not costly for A. Every punishment point assigned to B
cost nothing for A while B’s payoff was reduced by $2. In a third condition, which we call
“symbolic” (S), punishment had only a symbolic (and no pecuniary) value. Every punishment
point assigned to B cost neither A nor B anything. Thus, A could not reduce B's payoff in this

condition.

The hypothesis that punishment is rewarding predicts that the contrast F — S will show
the activation of reward related brain areas after A’s trust has been abused?. The rationale

behind this prediction is that A is likely to have a desire to punish B both in the F and the S

! Player A played the game seven times with seven different subjects in the role of player B.
2 Brain activations in neuroimaging are always measured in one condition relative to another
condition. Thus, the F — S contrast provides information about those brain areas that are more

highly activated in the F relative to the S condition.



condition because B intentionally abused A’s trust, but A cannot really hurt B in the S
condition. Thus, the purely symbolic punishment in the S condition is unlikely to be
satisfactory because the desire to punish the defector cannot be fulfilled effectively, and in the
unlikely case that symbolic punishment is satisfactory, it is predicted to be less so than

punishment in the F condition.

The F — S contrast is ideal for examining the satisfying aspects of effective punishment
because — except for the difference in the opportunity to punish effectively — everything else
remains constant across conditions. However, punishment should also generate satisfaction
from an economic viewpoint if it is costly. If there is indeed a taste for punishing defectors
and if subjects actually do punish because the cost of punishing is not too high, the act of
punishment is analogous to buying a good. Rational subjects buy the good as long as the
marginal costs are below the marginal benefits. Thus, an economic model based on a taste for
punishment predicts that punishment in the C condition should also be experienced as

satisfactory, implying that reward related areas will also be activated in the C — S condition.

Questionnaire and behavioral evidence indicates that player A indeed had a strong desire
to punish the defectors. In fact, almost all subjects punished maximally in the F condition,
while most subjects still punished in the C condition, albeit at a lower level. This reduction in
the level of punishment makes sense because punishment was costly in the C condition. Most
importantly, however, the dorsal striatum was strongly activated in both the F — S contrast and
the C — S contrast, indicating that punishment is experienced as satisfactory. Moreover, the
data show that those subjects in the C condition who exhibit higher activations in the dorsal
striatum also punish more. This positive correlation can be interpreted in two ways: first, the
higher level of punishment could cause the increased activation of the dorsal striatum, i.e., the
higher satisfaction. Second, the greater anticipated satisfaction from punishing could cause the
higher level of punishment, i.e., the activation in the striatum reflects — in this view — the

anticipated satisfaction from punishing. It would be reassuring from an economic viewpoint if



the second interpretation were the correct one because it relies on the idea that the anticipated

rewards from punishing drive the punishment decision.

Both the popular press and neuroscience often claim that emotions are an overpowering
force that inhibit rational behavior. Emotions like anger are known to play an important role
in punishing defectors (Ernst Fehr and Simon Géchter, 2002). Thus, it is theoretically possible
that anger overrides rationality and induces subjects to punish the defector “blindly”.
However, if it could be shown that, while anger is important in these situations, subjects
decide rationally about how much they want to punish a defector, one could argue in favor of
an economic approach. According to this approach, emotions like anger have a motivational
impact because they change the hedonic consequences of different actions; yet, given the
hedonic consequences of different actions, subjects decide rationally by weighing the costs

and benefits of the actions.

DeQuervain et al. (2004) provide two pieces of evidence in favor of an economic
approach. The first piece of evidence is related to the C — F contrast. Subjects face a nontrivial
trade off in the C condition between the benefits and costs of punishing, whereas the decision
is much simpler in the F condition because no costs exist. Thus, certain parts of the prefrontal
cortex (Brodmann areas 10 and 11), which are known to be involved in integrating the
benefits and costs for the purpose of decision-making, should be more strongly activated in
the C condition than in the F condition. This is in fact the case. The second piece of evidence
is based on the observation that most subjects punished maximally in the F condition. Thus,
the differences in striatum activation across these subjects cannot be due to different levels of
punishment. However, if different striatum activations reflect differences in the anticipated
satisfaction from punishment, those subjects who exhibit higher striatum activations in the F
condition (although they punish at the same maximal level) should be willing to spend more

money on punishment in the C condition. The data again supports this prediction.



I1. The Rewards of Mutual Cooperation

Models of social preferences and reciprocity are based on the idea that a substantial share of
people prefers mutual cooperation over unilateral defection in a SD. These models are based
on behavioral evidence indicating that many second movers in a sequential SD reciprocate
player A’s trust. However, skeptics (Samuelson, forthcoming) have argued that self-interest
might also explain behavior that is seemingly consistent with social preferences, if subjects
treat one-shot games as if they were repeated games involving the possibility for future

punishment.

Neuroeconomic evidence may be able to resolve this debate. One possibility is to show
that mutual cooperation yields higher utility than unilateral defection. However, computing
the brain contrast between mutual cooperation and unilateral defection is not ideal because
any difference in brain activation could be due the fact that the scanned player cooperates in
one situation and defects in the other. The measured activations might have nothing to do with
the special hedonic consequences of the mutual cooperation outcome but might be caused by
the behavioral difference. There is, however, another way to solve this problem. One of the
first neuroeconomic studies (James K Rilling et al., 2002) reports activations in the striatum
when subjects experience mutual cooperation with a human partner compared to mutual
cooperation with a computer partner. Thus, despite the fact that the subject's monetary gain is
identical in both situations, mutual cooperation with a human partner seems to be experienced
as a more rewarding outcome, indicating that extra benefits from mutual cooperation extend
beyond the mere monetary gain. Unfortunately, however, the Rilling et al. study is based on a
repeated SD. A repeated dilemma game involves a host of other confounding influences
which might shed doubt on the interpretation of brain activations in terms of social
preferences. A recent paper based on a one-shot sequential SD has solved this problem
(Rilling et al., 2004). The authors show again that the mutual cooperation outcome with a

human partner generates higher striatum activation than the mutual cooperation outcome with



a computer partner.® Moreover, the mutual cooperation outcome with a human partner also
generates higher activations than does earning the same amount of money in a trivial
individual decision-making task. A further study showing that the mere viewing of faces of
people who previously cooperated in a SD activates reward related areas (Tania Singer et al.,
2004) indicates the special hedonic qualities of mutual cooperation. This result suggests that
people derive more utility from interactions with cooperative people not just because they can

earn more money in these interactions but because these interactions are rewarding per se.

I11. The Neurobiology of Trust

Neuroeconomics is not restricted to the use of imaging techniques. A recent study (Michael
Kosfeld et al., 2005) examined the neurobiological basis of trusting and trustworthy behavior
in a sequential SD. Animal studies on the neurobiology of certain forms of prosocial behavior
(Thomas R. Insel and Larry J. Young, 2001) suggest the hypothesis that the neuropeptide
Oxytocin (OT) might provide a biological basis for trusting behavior in humans. OT
facilitates maternal behavior and pair bonding in different species. Specifically, OT seems
both to permit animals to overcome their natural avoidance of proximity and to inhibit

defensive behavior, thereby facilitating approach and biparental care.

Kosfeld et al. examined the hypothesis that OT facilitates trust and trustworthiness by
comparing behavior in an SD in a group of subjects that received OT with that of subjects in a
control group that received placebo. Their results indeed show that subjects with OT exhibit
significantly more trusting behavior; however, OT does not affect player B's trustworthiness.

More specifically, the percentage of players A who trusts maximally in a SD increases from

3 In the Rilling et al studies the ventral and not the dorsal striatum is activated. This makes
sense because the brain contrasts were measured after subjects who cooperated were informed
whether their (computer or human) opponent also cooperated. Thus, the contrast measures the
experienced and not the anticipated extra benefits of mutual cooperation with a human

partner.
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21% to 45% whereas the transfers of player B remain constant between the OT and the
placebo group. Kosfeld et al. also measure how OT affects subjects’ calmness, wakefulness,
and mood, to control for the possibility that such side effects are responsible for the effect of
OT on trusting behavior. However, a sizeable and significant effect of OT on trust remains,
even after controlling for these indirect effects. The direct effect of OT increases the

probability of trusting maximally by 20 percentage points.

An interesting question is whether OT operates at the level of subjects’ beliefs about
others’ trustworthiness or whether it operates at the level of subjects’ preferences. Recent
research (Iris Bohnet and Richard Zeckhauser, 2004) shows that the decision to trust is not
shaped by risk aversion, but by exploitation aversion, i.e. by the fear of being fooled by player
B. Thus, in the same way OT overcomes the animals’ natural tendency to avoid others, OT
might also overcome the “natural” fear of being exploited by others in a SD. The results of the
Kosfeld et al study show that OT does not affect subjects’ beliefs about player B’s
trustworthiness. Although subjects with OT and the placebo hold the same beliefs, subjects
with OT make themselves more vulnerable to exploitation by sending more money to B.
Thus, it seems that subjects with OT are more willing to take the risk of being exploited,
suggesting that OT affects subjects’ exploitation aversion. This effect is insofar interesting as
economists usually assume that preferences are stable. However, if preferences are based on
actual or anticipated emotions, they may be much less stable than typically assumed because
emotions are often transient. Moreover, as the OT study suggests, preferences and the
underlying affective states can be deliberately shaped over short periods of time by

administering the “right” substance.

IVV. Conclusions

We have discussed recent neuroeconomic evidence on social preferences and trust in
this paper. However, the implications of neuroeconomic studies go far beyond these areas of

research (Camerer et al., 2005). Neuroeconomic studies are likely to provide insights into how
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the human reward system is linked to decision making in intertemporal choice (Samuel M.
McClure et al., 2004) and risk (Hans C. Breiter et al., 2001) and how affect and cognition
interact to generate decisions (Alan G. Sanfey et al., 2003). Such studies enable us to go
beyond the prevailing “as if” approach in economics by uncovering the neural mechanisms
behind individual decisions. In the long term, it may well be that neuroeconomic insights
fundamentally change the current preferences and beliefs approach that prevails in economics.
For example, economics assumes that an individual’s beliefs about the other player’s actions
do not depend on the individual’s preferences. This assumption precludes motivated belief
formation, making it difficult to understand questions of religious beliefs, ideology,
aggression towards outgroup members, the structure and the content of political and economic
advertising campaigns that appeal to people’s emotions, etc. Perhaps, however, there are
neural and affective mechanisms which allow preferences to influence beliefs and vice versa.
Reputation formation may provide an example: if we are cheated in a social exchange, we
have a strong affective reaction that shapes our preferences towards the opponent (Singer et
al., 2004 study). This affective reaction may also shape our beliefs about the opponent’s
future behaviors. We would be surprised if such affect guided belief formation obeyed the

rules of Bayesian updating.

References

Bohnet, Iris and Zeckhauser, Richard. "Trust, Risk and Betrayal." Journal of Economic

Behavior & Organization, 2004, 55(4) pp. 467-484.

Breiter, Hans C.; Aharon, Itzhak; Kahneman, Daniel; Dale, Anders and Shizgal, Peter
"Functional Imaging of Neural Responses to Expectancy and Experience of Monetary Gains
and Losses." Neuron, 2001, 30(2), pp. 619-39.

Camerer, Colin F. Behavioral Game Theory - Experiments in Strategic Interaction.

Princeton, New Jersey: Princeton University Press, 2003.



12

Camerer, Colin; Loewenstein, George and Prelec, Drazen. "Neuroeconomics: How

Neuroscience Can Inform Economics.” Journal of Economic Literature, 2005, forthcoming.

DeQuervain, Dominique; Fischbacher, Urs; Treyer, Valerie; Schellhammer, Melanie;
Schnyder, Ulrich; Buck, Alfred and Fehr, Ernst. "The Neural Basis of Altruistic

Punishment.” Science, 2004, 305, pp. 1254-58.

Fehr, Ernst and Fischbacher, Urs "The Nature of Human Altruism." Nature, 2003, 425, pp.
785-91.

Fehr, Ernst and Géachter, Simon "Altruistic Punishment in Humans." Nature, 2002, 415, pp.
137-40.

Fehr, Ernst; Gachter, Simon and Kirchsteiger, Georg "Reciprocity as a Contract
Enforcement Device: Experimental Evidence." Econometrica, 1997, 65(4), pp. 833-60.

Insel, Thomas R. and Young, Larry J. "The Neurobiology of Attachment.” Nature Reviews

Neuroscience, 2001, 2(2), pp. 129-36.

Kosfeld, Michael; Heinrichs, Markus; Zak, Paul, Urs Fischbacher and Fehr, Ernst.
"Oxytocin Increases Trust in Humans." Nature, June 2, 2005, pp. 673-676.

McClure, Samuel M.; Laibson, David I.; Loewenstein, George and Cohen, Jonathan D.
"Separate Neural Systems Value Immediate and Delayed Monetary Rewards.” Science, 2004,
306, pp. 503-7.

O'Doherty, John P. "Reward Representations and Reward-Related Learning in the Human

Brain: Insights from Neuroimaging." Current Opinion in Neurobiology, 2004, 14(6), pp. 769-

76.

Rilling, James K.; Sanfey, Alan G.; Aronson, Jessica A.; Nystrom, Leigh E. and Cohen,
Jonathan D. "Opposing Bold Responses to Reciprocated and Unreciprocated Altruism in
Putative Reward Pathways." Neuroreport, 2004, 15(16), pp. 2539-243.

Rilling, James K.; Gutman, David A.; Zeh, Thorsten R.; Pagnoni, Giuseppe; Berns,
Gregory S. and Kilts, Clinton D. "A Neural Basis for Social Cooperation.” Neuron, 2002,
35, pp. 395-405.



13

Samuelson, Larry. "Foundations of Human Sociality: A Review Essay." Journal of

Economic Literature, forthcoming.

Sanfey, Alan G.; Rilling, James K.; Aronson, Jessica A.; Nystrom, Leigh E. and Cohen,
Jonathan D. "The Neural Basis of Economic Decision-Making in the Ultimatum Game."
Science, 2003, 300, pp. 1755-58.

Schultz, Wolfram "Multiple Reward Signals in the Brain." Nature Reviews Neuroscience,

2000, 1(3), pp. 199-207.
Singer, T.; Kiebel, S. J.; Winston, J. S.; Kaube, H.; Dolan, R. J. and Frith, C. D. "Brain

Responses to the Acquired Moral Status of Faces.”" Neuron, 2004, 41(4), pp. 653-62.



Working Papers of the Institute for Empirical Research in Economics

No.

200
201

202

203

204
205

206

207
208
209

210

211
212
213

214

215
216
217
218
219
220

221

222
223
224

225

226

227

228
229

230
231

Pavlo Blavatskyy: “Why the Olympics have three prizes and not just one”, August 2004

Christian Ewerhart, Nuno Cassola, Steen Ejerskov, Natacha Valla: “Optimal Allotment Policy in Central Bank
Open Market Operations”, August 2004

Pierre Monnin: “Are stock markets really like beauty contests? Empirical evidence of higher order belief’s impact
on asset prices”, August 2004

Christian Ewerhart: “The Effect of Sunk Costs on the Outcome of Alternating-Olffers
Bargaining between Inequity-Averse Agents”, September 2004

Pavlo Blavatskyy: “Why qualifications at the Olympics?” September 2004

Bruno S. Frey, Simon Luechinger and Alois Stutzer: “Calculating Tragedy: Assessing the Costs of Terrorism”,
September 2004

Rafael Lalive, Jan van Ours, Josef Zweimueller: “How Changes in Financial Incentives Affect the Duration of
Unemployment”, September 2004

Max Gruetter, Rafael Lalive: “The Importance of Firms in Wage Determination”, October 2004
Pavlo Blavatskyy: “Contest success function with the possibility of a draw: axiomatization”, October 2004

Bruno S. Frey and Alois Stutzer: “The Role of Direct Democracy and Federalism in Local Power”, October
2004

Alois Stutzer and Lukas Kienast: “Demokratische Beteiligung und Staatsausgaben: Die Auswirkungen des
Frauenstimmrechts ““, October 2004

Pavlo Blavatskyy: ,,Efficient elicitation of utility and probability weighting functions”, November 2004
Reto Foellmi and Josef Zweimiiller: “Income Distribution and Demand-induced Innovations”, November 2004

Enrico De Giorgi and Thierry Post: “Second Order Stochastic Dominance, Reward-Risk Portfolio Selection and
the CAPM”, January 2005

Patrick Leoni and Stéphane Luchini: “Design the Financial Tool to Promote Universal Free-Access to AIDS
Care”, December 2004

Patrick Leoni: “Learning in Repeated Games without Repeating the Game”, December 2004

Patrick Leoni: “Market Power, Survival and Accuracy of Predictions in Financial Markets”’, December 2004
Alois Stutzer and Bruno S. Frey: “Making International Organizations More Democratic”’, December 2004
Bruno S. Frey and Alois Stutzer: “Economic Consequences of Mispredicting Utility’, December 2004
Aleksander Berentsen, Gabriele Camera and Christopher Waller: “Money, Credit and Banking”, January 2005

Aleksander Berentsen, Gabriele Camera and Christopher Waller: “The Distribution of Money Balances and the
Non-Neutrality of Money”, January 2005

Ernst Fehr, Urs Fischbacher, Michael Kosfeld: “Neuroeconomic Foundations of Trust and Social Preferences”,
June 2005

Tania Singer and Ernst Fehr: “The Neuroeconomics of Mind Reading and Empathy”, June 2005
Philipp C. Wichardt: “4An Application of Global Games to Signalling Model”, January 2005

Ernst Fehr, Susanne Kremhelmer and Klaus M. Schmidt: “Fairness and the Optimal Allocation of Ownership
Rights”, January 2005

Peter Woehrmann, Willi Semmler, and Martin Lettau: “Nonparametric Estimation of the Time-varying Sharpe
Ratio in Dynamic Asset Pricing Models”, January 2005

Peter Woehrmann: “A4 dynamic model of the financial-real interaction as a model selection criterion for
nonparametric stock market prediction”, January 2005

Patrick Leoni and Stéphane Luchini: “Designing the Financial Tools to Promote Universal Free-Access to AIDS
Care”, January 2005

Margit Osterloh and Bruno S. Frey: “Shareholders Should Welcome Employees as Directors”, January 2005

Christian Ewerhart and Christoph Nitzsche: “On the Notion of the First Best in Standard Hidden Action
Problems”, February 2005

Pavlo R. Blavatskyy: “Axiomatization of a Preference for Most Probable Winner”, February 2005
Pavlo R. Blavatskyy: “A Stochastic Expected Utility Theory”, February 2005

The Working Papers of the Institute for Empirical Research in Economics can be downloaded in PDF-format from

http://www.iew.unizh.ch/wp

Institute for Empirical Research in Economics, Bliimlisalpstr. 10, 8006 Zurich, Switzerland

Phone: 0041 44 634 37 05 Fax: 0041 44 634 49 07 E-mail: bibiewzh@iew.unizh.ch




Working Papers of the Institute for Empirical Research in Economics

No.
232

233

234
235
236

237

238

239
240

241
242

243
244
245
246
247

Stefan Reimann: “Evidence for a hyperbolic-like distribution of asset returns drawn from a simple economical
financial markets model”, March 2005

Philipp C. Wichardt and Pavlo R. Blavatskyy: “Base-Rate Neglect and Imperfect Information Acquisition”,
March 2005

Anke Gerber: “Learning in and about Games”, March 2005
Armin Falk and Josef Zweimiiller: “Unemployment and Right-Wing Extremist Crime”, March 2005

Martin Barbie, Marcus Hagedorn and Ashok Kaul: “Fostering Within-Family Human Capital Investment: An
Intragenerational Insurance Perspective of Social Security”, March 2005

Marcus Hagedorn, Ashok Kaul and Tim Mennel: “An Adverse Selection Model of Optimal Unemployment
Insurance”, March 2005

Salvador Barbera and Anke Gerber: “4 Note on the Impossibility of a Satisfactory Concept of Stability for
Coalition Formation Games”, April 2005

Bruno S. Frey: “Knight Fever towards an Economics of Awards”, May 2005

Martin Brown and Christian Zehnder: “Credit Registries, Relationship Banking and Loan Repayment”,
May 2005

Bruno S. Frey, Christine Benesch and Alois Stutzer: “Does Watching TV make us Happy? ”, May 2005

Rafael Lalive and Josef Zweimiiller: “Does Parental Leave Affect Fertility and Return-to-Work? Evidence from a
"True Natural Experiment”, May 2005

Matthias Benz: “Entrepreneurship as a non-profit-seeking activity”, May 2005

Francesco Audrino and Enrico De Giorgi: “Beta Regimes for the Yield Curve”, May 2005

Joseph P. Romano and Michael Wolf: “Control of Generalized Error Rates in Multiple Testing”, May 2005
Max Griitter: “Returns to Foreign Education. Yet another but different cross country analysis.” May 2005
Armin Falk, Ernst Fehr and Christian Zehnder: ,,The Behavioral Effects of Minimum Wages”, June 2005

The Working Papers of the Institute for Empirical Research in Economics can be downloaded in PDF-format from

http://www.iew.unizh.ch/wp/

Institute for Empirical Research in Economics, Bliimlisalpstr. 10, 8006 Ziirich, Switzerland

Phone: 0041 44 634 37 05 Fax: 0041 44 634 49 07 E-mail: bibiewzh@iew.unizh.ch






