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Neuroeconomics: survey of the literature
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Neuroeconomics: handbook
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Criticism…

• From a theoretical and philosophy of science 
perspective: Gul, Faruk & Wolfgang Pesendorfer 
(2005) The Case for Mindless Economics, mimeo, 
Princeton University

• On empirical work in neuroeconomics and social 
neuroscience: Vul, Edward, Christine Harris, Piotr 
Winkielman & Harold Pashler (2008) Puzzling 
High Correlations in fMRI Studies of Emotion, 
Personality, and Social Cognition, Perspectives on 
Psychological Science 4(3): 274-290 (formerly 
known as “Voodoo Correlations in Social 
Neuroscience”), see also comments and reply
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(Somewhat) related research in sociology
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Related research in sociology
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Neuroscience empirical methods

• Lesion studies and brain stimulation

• fMRI

• Drug effects

etc…

Overview: Houser & McCabe 2009 in 
Glimcher et al. (eds.) (2009)
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Core features of the presentation

• Aim: applying neuroscience theoretical 
ideas and empirical methods in the study 
of social dilemmas – trust problems as an 
example

• Method: drug effects
• Influential previous studies: Kosfeld et 

al. 2005: effects of oxytocin; 
Eisenegger et al. 2009: effects of 
testosterone

• We look at testosterone effects
• Limitation: theory, hypotheses, and 

experimental design only
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Drug effects in social interactions
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Drug effects in social interactions
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Outline
• How to explain trust (trustfulness and 

trustworthiness)?

• Competing general hypotheses on 
testosterone effects on behavior in trust 
problems

• Design for an experimental test using the 
Trust Game

• Discussion

• (Why) is all this relevant for sociology?

• Some related research

• Some open questions and issues
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How to explain trust?
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Trust Game
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Standard assumptions and implications

• A1: Game-theoretic rationality 
(equilibrium behavior)

• A2: Selfishness: “utility = own money”

• Implication from A1 and A2:

• One-shot Trust Game: no trustfulness, 
no trustworthiness

• Repeated Trust Game: under suitable 
conditions, trustfulness and 
trustworthiness (at least for many 
periods of the repeated game)
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Trust as a result of 
repeated interactions

• If the Trust Game is repeated, 
trustfulness and trustworthiness can be a 
result of conditional cooperation of the 
trustor and – in the case of a finitely 
repeated game with incomplete 
information – reputation building of the 
trustee

• Note: trust as a result of individually 
rational behavior of selfish actors (“trust 
as a result of enlightened self-interest”)
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Empirical evidence

• One-shot Trust Game: trustors are 
sometimes trustful, trustees are 
sometimes trustworthy

• Repeated Trust Game: less trustfulness 
and less trustworthiness than implied by 
the standard assumptions

• General impression: “standard economic 
models based on full rationality and 
narrow self-interest tend to overestimate 
the difficulties of promoting trust in one- 
shot situations, and underestimate the 
difficulties in ongoing interactions” 
(Bolton & Ockenfels 2009: 31)
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Alternatives to the 
standard assumptions

• Trust through bounded rationality 
(dropping the assumption of game- 
theoretic rationality)

• Trust through possibly non-selfish 
trustees (i.e., heterogeneity of trustees 
with respect to their preferences) and 
incomplete information of the trustor on 
the trustee’s preferences (dropping the 
selfishness assumption)
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Replacing the standard assumptions: 
methodological problems

• Replacing the standard assumptions of game- 
theoretic rationality and selfishness typically 
leads to less parsimonious and more complex 
assumptions that are endangered by less 
testability in the Popperian sense

• Hence, new predictions from alternative 
assumptions are needed

• This is sometimes neglected in 
neuroeconomics studies

• But see Fehr & Camerer 2007 (Trends in 
Cognitive Science) for a similar argument 
on “out of treatment forecasting”
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Aim of our contribution

• Use neuroscience tools to generate and 
empirically test new predictions that 
follow from non-standard assumptions on 
decision-making in interdependent 
situations
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Two general hypotheses on 
testosterone effects

• H1: Increased testosterone levels are 
associated with behavior that represents 
increased selfishness and a desire for 
“eminence” à la Hobbes (“emotional 
effect”; cf. the “folk hypothesis” of 
Eisenegger et al. 2009)

• H2: Increased testosterone levels are 
associated with behavior of actors as if 
they are more inclined to individual 
rationality (“cognitive effect”)
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Hypotheses on testosterone effects: 
remarks

• The two hypotheses are distinct and 
competing hypotheses: individual 
rationality and selfishness are not the 
same.

• The hypotheses are on associations 
between testosterone levels and 
observable behavior rather than on 
underlying psychobiological mechanisms 
that generate such associations

• On such underlying mechanisms:
• Van Honk & Schutter 2007;
• Eisenegger 2009
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Testosterone effects on behavior: 
some empirical evidence

• Animal studies (experiments) and humans 
(correlative studies): testosterone -> aggressive 
behavior (TG: abuse trust, being easily provocable 
as trustor)

• Humans (correlative studies): testosterone -> 
striving for dominance, status, leadership (TG: 
trustworthy behavior not excluded)

• Correlative study: testosterone -> higher financial 
returns for traders in a stock market (Coates & 
Herbert 2008), possibly indicating a more rational 
way of managing risks (TG: more farsightedness 
in repeated TG)
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Approach for an experimental test of 
the two general hypotheses

using the Trust Game
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General idea

• Test implications of the two hypotheses 
for one-shot versus repeated Trust Games
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H1: testosterone 


 
selfishness and eminence

• Prediction: increased testosterone levels 
are related to less trustfulness as well as 
less trustworthiness in both the one-shot 
and the repeated Trust Game

• Intuition for prediction:
• One-shot game: Consider “non-standard” utility 

models such as the F&S utility function (“inequity 
aversion”) with guilt and envy parameters. H1 
implies less guilt for trustee and more envy for 
trustor.

• Repeated game: H1 implies that short-term 
incentives for not placing trust and for abusing trust 
increase.
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H2: testosterone 
 

rationality

• Prediction for one-shot Trust Game: no or 
negative effect of increased testosterone 
levels on trustfulness as well as 
trustworthiness

• Intuition for prediction:
• No effect if trust results from (incomplete 

information on) non-selfish preferences
• Negative effect if trust results from bounded 

rationality
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H2: testosterone 
 

rationality

• Prediction for repeated Trust Game: 
increased testosterone levels are related 
to more trustfulness as well as more 
trustworthiness

• Intuition for prediction: trust as 
individually rational equilibrium outcome 
of the repeated game. H2 implies less 
deviations from that outcome.
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New predictions

• Note that the hypotheses do lead to new 
predictions on the effects of assumptions 
that are alternatives to the standard 
assumptions of game-theoretic rationality 
and selfish preferences

• Note that these predictions are derived 
using neuroscience tools
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Experimental design
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Lab experiment

• Subjects play Trust Games in the lab (ELSE 
lab UU; z-Tree software)

• Anonymous interactions with actual other 
subjects in the lab

• Complete game structure provided in the 
instructions; no deception

• Points earned represent actual money for 
the subjects
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The experimental game

• Rather than the original Trust Game and 
in order to facilitate comparison, we use 
the simplified version of the Investment 
Game from Kosfeld et al. 2005: 4 
investment levels for trustor

• Note: hypotheses and predictions are 
robust relative to this modification
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Design details I: before experiment

• Only female subjects

• Several hours before the experiment:
1.Measurement of baseline testosterone 

level
2.Subjects are randomly assigned to two 

conditions: administered with 
testosterone versus with placebo 
(between subjects); subjects do not 
know in what condition they are
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Design details II: experiment

• Immediately before experiment: 
measurement of testosterone levels

• Each subject plays a Dictator Game 
(measurement of preferences)

• Each subject plays a series of 6 one-shot 
Trust Games (stranger matching), each 
with a different partner, and 1 repeated 
Trust Game (6 rounds; partner matching), 
again with a different partner (within 
subjects)
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Design details III: further set-up

• Each subject plays always in the same role, either 
as trustor or as trustee

• Each subject knows that all partners are in the 
same experimental condition (testosterone versus 
placebo) as the subject herself

• Balanced observations of subjects starting with 
the one-shot games or starting with the repeated 
game

• Between one-shot and repeated games: risk task

• Questionnaire at the end: subject characteristics; 
statements on trust; subjective beliefs on 
experimental condition (testosterone versus 
placebo) and beliefs on testosterone effects,…
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Discussion
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(Why) is all this relevant for sociology?

• Trust Game – social dilemmas – problem 
of social order

• One-shot versus repeated Trust Game: 
effects of embeddedness on trust – social 
conditions for voluntary cooperation

• Additional predictions
• See Raub, De Haan, Buskens & Aleman 

2004 for related experimental designs 
employing fMRI methods
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(Why) is all this relevant for sociology? 
Continued…

• Hypotheses focus on how testosterone 
levels (“biology”) interact with social 
conditions (“sociology”) in their effects 
on trust: this is a stronger case for 
including neuroscience arguments and 
methods in sociological research than 
exclusively hypotheses on main effects of 
testosterone levels (“biology”) on 
voluntary cooperation in addition to main 
effects of social conditions (“sociology”)

• Analysis can be extended to interaction of 
testosterone with network embeddedness 
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Some related research
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A recent paper in PNAS 2009
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A tiny (and problematic) bit of available 
empirical evidence

• Zethraeus et al. 2009

• No testosterone effect in one-shot Trust 
Game

• This is consistent with H2 (“cognitive 
effects”) but not with H1 (“emotional 
effects”)

• But: design of the study is problematic in 
various respects

• And: no data for repeated Trust Game
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Once again Eisenegger et al. 2009
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Testosterone effects on bargaining behavior

• Eisenegger et al. 2009 study testosterone effects on 
behavior in the Ultimatum Game.

• Empirical findings:

• Proposer: testosterone -> higher offers

• Responder: no effect of testosterone on rejection 
rates

• ‘Belief effect’: proposers who believe that they 
received testosterone -> lower offers

• “Status hypothesis” as explanation: testosterone -> 
more concern for social status

• Rejected offers threaten the proposer’s status. Low 
offers can be expected to be often rejected. Hence, 
testosterone should be related to higher offers.
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Implications of the status hypothesis for 
Trust Game

• Testosterone -> more trustworthiness in 
repeated TG

• No effect of testosterone on 
trustworthiness in one-shot TG

• Implications for trustor behavior depend 
on trustor’s expectations of trustee 
behavior
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Implications of our hypotheses for the 
Ultimatum Game

• “Emotional effect”: testosterone -> lower offers; 
possibly also higher rejection rates

• “Cognitive effect”: testosterone -> higher offers 
(if proposers expect rejection of low offers); 
effects (if any) on responder behavior depend on 
responder’s utility function.

• Note a crucial implicit assumption in the reasoning 
based on the “status hypothesis”: subjects in the 
proposer role expect that low offers will be rejected. 
However, under this assumption a rational proposer 
would likewise make higher/fairer offers. Then, 
however, we cannot disentangle the “status effect” 
and the “rationality effect” of testosterone for the 
proposer.
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Some open issues
• How robust are the implications from the two 

general hypotheses on testosterone effects also 
for other non-standard utility functions than F&S 
or ERC?

• Until now, we by-passed a thorough analysis of 
issues such as “what are actors’ expectations 
concerning the other actor’s rationality and 
preferences?”

• We have not yet addressed possible testosterone 
effects on expectations concerning the other 
actor.

• Testosterone effects on both selfishness and 
rationality would constitute a problem... (intuition 
for solution: consider TG with asymmetric payoffs 
P1 ,P2 and R1 ,R2 )

• We have not yet addressed the possibly 
“reciprocal” relationship between testosterone 
and behavior: testosterone -> behavior -> 
testosterone. This would further strengthen the 
sociological relevance of research in this field.



45

• Thanks for your attention!

• Werner Raub (2009) A Note on Trust and 
Testosterone, pp. 469-480 in Georg Kamp 
& Felix Thiele (eds.), Erkennen und 
Handeln. Festschrift für Carl Friedrich 
Gethmann zum 65. Geburtstag, München: 
Fink

www.fss.uu.nl/soc/iscore
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