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Estimating Social Preferences 
From Dictator Game Data

估計社會偏好: 以獨裁分配實驗結果為例

Joseph Tao-yi Wang (王道一)
EE-BGT, Lecture 3c (Experimetrics Module 4)
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Part I: Dictator Game with Prices
第一部分: 不同價格下的獨裁分配

Joseph Tao-yi Wang (王道一)
Experimetrics Lecture 5 (實驗計量第五講)
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The Dictator Game

 One Subject Chooses Allocation for Both
 The Dictator

Endowments m

Allocate mDictator

Own Payoff x1

Other Payoff x2
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Involving Prices: Andreoni and Miller (2002)
 Alter Endowment m, Prices of Keeping p1 and Giving p2

 To test if choice data x1 and x2 is Rationalizable

 If yes, can estimate underlying utility function
 Satisfy GARP?
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The Dictator Game with Prices

 One Subject Chooses Allocation for Both
 The Dictator

Endowments m

Allocate mDictator

Directed to Self p1x1

Directed to Other p2x2

= p1x1 + p2x2
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The Dictator Game with (p1, p2) = (1/3, 1)

 If 1x2 = 30, (1/3)x1 + 1x2 = 40

 Then (1/3)x1 = 40 – 30 = 10

Endowments m = 40

Allocate 40Dictator

Directed to Self (1/3)x1

Directed to Other 1x2

So, x1 = 30!
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Data of Andreoni and Miller (2002)

 Choose p1x1 Directed to Self
 Amount Received by Self x1 (and Price of Keeping p1)

 Choose p2x2 Directed to Other
 Amount Received by Other: x2 (and Price of Giving p2)

 Subject to Budget Constraint: p1x1 + p2x2 ≤ m
 Since BC binds, choose only p2x2 and p1x1 = m – p2x2  

 Define Budget Shares
 N=176: 
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11 Budget Sets Presented in Random Order

Give 17-24% in 
standard, (1,1)-
dictator games 
consistent with 
Camerer (2003)

/60 = 24%
/100 = 23%

/80 = 17%
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Property 1: Bias Toward Giving-to-Self

 STATA
Results:

x1

x2
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Property 1: Bias Toward Giving-to-Self

x1

x2

Equal-Split

Only when x2 small

42% of data
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Property 2: Giving (x2) is a Normal Good

 STATA
Results:

m

p2x2
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Property 3: Giving (x2) Obeys Law of Demand

 STATA
Results:

p2

x2
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Property 4: Giving (x2) & Keeping (x1) are Substitutes

 STATA
Results:

p1

x2
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Property 3 and 4: Linear Regression

 STATA 
Results:

Giving Obeys Law of Demand (t = -7.90)

Giving and Keeping are Substitutes (t = 8.70)
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Property 2: Adding Income to the Linear Regression

 STATA 
Results: Giving is a Normal Good 

(t = 9.57): When m
Increases by 1, Giving 
Increases by 0.265

p1 Highly Correlated 
with m and No Longer 
Significant (Previously 
Served as its Proxy)
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Tobit Regression: Account for 42% Giving Zero

 STATA 
Results: Stronger Overall Results!

Tobit Coefficient for 
p1 (10.81, t=2.76) is 
8 Times Larger than 
OLS (1.36, t =0.76)
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Random Effect Tobit Regression: Panel Data

 STATA 
Results:



2024/2/29 Estimating Social Preferences Joseph Tao-yi Wang

Random Effect Tobit Regression: Panel Data

 STATA 
Results:

Even Stronger Results!

Between-Subject 
Heterogeneity is 
Large (44.06) 
and Significant 
(t=13.45)
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 Andreoni and Miller (2002) Estimate Social Preference via

 CES: Constant Elasticity of Substitution Utility Function

 Selfishness: 
 Willingness to Trade Off Equity and Efficiency:

 Elasticity of Substitution:  

 Estimate      from behavior in Dictator Game

Constant Elasticity of Substitution Utility Function
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 CES Utility Function

1. Perfect Substitutes (Linear): 
 Focus on Efficiency:

2. Perfect Complements (Leontief): 
 Focus on Equity:

3. Cobb-Douglas:

Constant Elasticity of Substitution Utility Function
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 Consumer Problem with CES Utility Function

Demand Function Derived From CES Utility Function
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 Constraint binds; x1 and x2 are positive (increasing U ):

Demand Function Derived From CES Utility Function
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Demand Function Derived From CES Utility Function
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Estimating CES Demand via Non-Linear Least Square
 Hence, we estimate Non-Linear Least Square (NLLS):

 For a sample of size n, consisting of 

 Find   to minimize squared random error:
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Estimating CES Demand via Non-Linear Least Square
 STATA Command: nl

 Applied to Andreoni and Miller (2002) data, we have...

{rho} and {aa} in {} are to be estimated

Cluster-Robust Standard ErrorsProvide Starting Values 
for NL Optimization 
(Required to Run!)
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Estimating CES Demand via Non-Linear Least Square

 STATA
Results:

Subjects 
take about 
69.2% for 
themselves
(Relatively 
Selfish as 
C.I. > 50%)

Need to Use Delta 
Method to Recover 
Elasticity of Substitution
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Estimate Elasticity of Substitution
 With

 Can Calculate Elasticity of Substitution:

 STATA:
(s.e./CI
via Delta 
Method)

Efficiency > Equality
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Part II: Using Discrete Choice Models
第二部分: 使用離散選擇模型

Joseph Tao-yi Wang (王道一)
Experimetrics Lecture 5 (實驗計量第五講)
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Dictator Game with Discrete Choice

 Engelmann and Strobel (2004)

 Ask Subjects to Choose Among Several Allocations
 To Estimate Utility Function of Own vs. Other Payoffs

 (As Person 2)

 Use Discrete 
Choice Models

Allocation A B C

Person 1 8 6 10

Person 2 8 6 7

Person 3 4 6 7

Total 20 18 24
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Various Types of Social Preferences

 Selfish Types: Chooses A to earn $8
 Better than B ($6) or C ($7)

 Inequity-Averse Types: Choose B to let all earn $6
 Guilt if A: $8 > $4 of Person 3

 Envy if C: $7 < $10 of Person 1

 Efficiency Types: Choose C to
maximize total surplus = $24
 Not Pareto Dominant!

Allocation A B C

Person 1 8 6 10

Dictator 8 6 7

Person 3 4 6 7

Total 20 18 24



2024/2/29 Estimating Social Preferences Joseph Tao-yi Wang

Discrete Choice Models

 Efficiency:

 EFFA = 20; EFFB = 18; EFFC = 24 

 Minimax: 

 MMA = 4; MMB = 6; MMC = 7 

 Self:

SELFA = 8; SELFB = 6; SELFC = 7 

Allocation A B C

Person 1 8 6 10

Dictator 8 6 7

Person 3 4 6 7

Total 20 18 24

xjk = Payoff of Person k
in Allocation j
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Allocation A B C

Person 1 8 6 10

Dictator 8 6 7

Person 3 4 6 7

Total 20 18 24

Discrete Choice Models: Fehr and Schmidt (1999)

 F-S Utility Function:

 Envy
 Disadvantageous Inequality

 Guilt
 Advantageous Inequality

 Envy greater than Guilt: 

(n Players; xi = Person i Payoff)
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Discrete Choice Models: Fehr and Schmidt (1999)

 Disadvantageous Inequality (ENVYj):
 FSDA = 0; FSDB = 0; FSDC = -3/2

 Advantageous Inequality (GLTj):
 FSAA = -2; FSAB = 0; FSAC = 0

Allocation A B C

Person 1 8 6 10

Dictator 8 6 7

Person 3 4 6 7

Total 20 18 24

(n Players; 
xi = Payoff 
of Person i)
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Conditional Logit Model (CLM)

 Simulated Engelmann and Strobel (2004): 
 J=3 rows per subject: asclogit (Alternative-Specific CLM)

 Utility of Subject i for Allocation j is

Random Component

Deterministic Component

 Intercept Not Identified (Does not affect behavior!)
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Conditional Logit Model (CLM)
 yij = 1: Chosen if 

 yij = 0: Not Chosen otherwise

 The Conditional Logit Model yields: 

 Maddala (1983):       iid Type I Extreme Value distribution 

(aka Gumbel 
distribution)
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Conditional Logit Model (CLM)
 Assume     are iid Type I Extreme Value distribution 

with pdf:

 And cdf:

 Then: 

 Likelihood:             _

 Log-Likelihood:



2024/2/29 Estimating Social Preferences Joseph Tao-yi Wang

Alternative-Specific Conditional Logit Model (CLM)

 STATA 
Command:

 STATA
Results:
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Alternative-Specific Conditional Logit Model (CLM)

 STATA 
Command:

 STATA
Results:

Both Inequality Aversions 
Matter! (z = 2.32/2.04)

`
Efficiency Even More 
Important! (z = 2.63)

Excluded SELF 
because of 
multicollinearity
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Observed Heterogeneity in CLM

 Add Interactions in CLM to
 Explain subject differences with subject characteristics

 malei = 1 if male; = 0 if female

 STATA Command:



2024/2/29 Estimating Social Preferences Joseph Tao-yi Wang

Observed Heterogeneity in CLM

 STATA
Results:

Male exhibit more Envy (z = 1.98)

Female exhibit more Guilt (z = -2.99)
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