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Estimation of Risk Aversion Parameters:
Analyzing Ultimatum Game Data

估計風險偏好: 分析最後通牒談判實驗結果
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Ultimatum Game Data
 200 subjects splitting a pie of $100
 Play ultimatum game twice with different opponents

 Be Proposer and Respondent each once

 Simulated Experiment Data:
 Proposer i Offer: y

 Respondent j Reaction: d (=1 if Accept; =0 if Reject)

 male_i: Gender dummy for Proposer i to be male

 male_j: Gender dummy for Respondent j to be male 
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 STATA:

 Plot acceptance function:
 STATA:

 Locally Weighted Scatter-plot Smoother (non-parametric)

 Mean value of d conditional on different values of y

Want to jitter? Try:

Respondents Accept or Reject
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Probit Model for Choosing Accept
 Model this as Probit: 

where       is standard Normal cdf

This is because:

 Propensity to accept: 
 Accept if great than 0:

 So,  
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Probit Model for Choosing Accept
 STATA

Results:

Predicted 
Probability
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Predict Minimum Acceptable Offer (MAO)
 With Propensity to Accept

 Can Calculate Minimum Acceptable Offer (MAO):
 Indifferent Between Accept/Reject if

 So,

 STATA:
 Get s.e./CI

via Delta 
Method

Accept if > 26.8!
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Strategy Method vs. Direct Response
 In addition to ask Proposer to make offer y

 Solnick (2001) and others ask responders to state
 MAO (Minimum Acceptable Offer) yMAO

 Then play out the decision:

 Accept if y ≥ yMAO

 Reject if y < yMAO

 Is stating your true MAO incentive compatible? Yes!
 MAO = entire strategy (more informative than “Accept 50”)
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Ultimatum Game Data: Strategy Method
 200 subjects splitting a pie of 100
 Play ultimatum game twice with different opponents

 Be Proposer and Respondent each once

 Simulated Strategy Method Data:
 Proposer i Offer: y

 Respondent j MAO: yMAO

 male_i: Gender dummy for Proposer i to be male

 male_j: Gender dummy for Respondent j to be male 

 Outcome: d (=1 if y ≥ yMAO; = 0 f y < yMAO)
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Confidence Interval of MAO
 95% Confidence Interval in STATA:
 STATA

Results:

 Narrower than direct response: (24.97, 28.60)
 But 5 units higher (31.4 vs. 26.8), to:

Signal Toughness (Eckel and Grossman, 2001)

Hypothetical (Cold)

 So more rejections:
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Test of Gender Effects

 Gender as a treatment in Ultimatum game:

 Conduct regression analysis

 STATA:

With dummies:
 male_i: Gender dummy for Proposer i to be male

 male_j: Gender dummy for Respondent j to be male 

 m_to_f: Dummy for male proposing to female responder
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Test of Gender Effects
 STATA

Results:

 Chivalry Effect: Eckel and Grossman (2001)

Male offer $4.52 
less (z = -2.40)

Offer male $3.74 
more (z = -1.81)

Male offer 
female $2.38 
more (z = 0.85)
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Do Male Responders Reject Offers More Often?
 STATA

Results:
Male reject 
same offer 
more than 
female 
(z = -2.24)

Offer how much more 
for same acceptance 
rate? 0.598/0.157!!
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Offer How Much More For Same Acceptance Rate? 
 STATA

Results:

 95% Confidence Interval is very wide

 0.598/0.157 = $3.81 is very close to
 Estimated coefficient of 

 Proposers rationally react to tough male responders
 By proposing $3.74 more (compared to female responders)
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Recall: Probit Model for Choosing Accept
 STATA

Results:

Predicted 
Probability
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Proposer Decision as Risky Choice
 Rational Expectations: Know Acceptance probability is

 What should proposers do? Roth et al. (AER 1991) propose:

 Offer 50: Get $50 for sure (50-50 are 100% accepted) or

 Offer y = $40: Get $(100-y) = $60 with uncertainty 
 Normalize pie size $100 to 1: 

 r = 0.4 yield:
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Proposer Decision as Risky Choice
 Plot EU = EU(y):

 Try other r

 Find y*(r)

Optimal offer y* = $40 for r = 0.4
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Offer = $36

Offer = $50

Proposer Decision as Risky Choice
 Plot y*(r):
 Example: 
y = 47

 r = 0.95
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Toward a Mixture Model of Social Preference
 18% (36 out of 200) of the proposer offer y = 50
 Are all of them extremely risk averse?

 No! People can offer 50-50 because they think it is fair
 Need a mixture model to analyze this (see next lecture):

 18% of the population motivated by fairness offer 50-50

 82% of the population motivated by self-interest 

make risky choices according to their risk preferences

 Who are these equal-splitters/egalitarians?
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Who Are These Equal-Splitters/Egalitarian?
 STATA

Command:

 STATA Results:

 Is Egalitarianism is Related to Gender? Use χ2 test!
 STATA Command:

 STATA Results: Female more 
likely to be 
egalitarian 
(p = 0.001)

25 of 91 female
are egalitarian

11 of 109 male
are egalitarian
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