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Introduction
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Only 1 treatment with 12 sessions. 
8 subjects/Session (4 Up-Down and 4 Right-Left, 2 pop.)
Repeat 300 periods/Session 
Anonymously in pairs in random matching
Last 1.5 – 2 hours each session
Mean income: 57.5 RMB/subject
In experimental Social science laboratory , ZJU
Conducted date: Oct.24-25, 2010

Experiment
-- It is a 2 populations Matching Pennies Game
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Example:
An observation at A (0.25,0.5) 
state means that for the 1st 
population,  0.25 of them 
choose 1 strategy and 0.75 
choose 0 strategy;  at the same 
time, for the 2nd population, 
two strategies are chosen half 
to half.

12 sessions
300 rounds/session
= 3600 obs.
In the 5x5 lattices

Observation of Distribution
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Result(0)
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14 56 84 56 14
56 225 338 225 56
84 338 506 338 84
56 225 338 225 56
14 56 84 56 14

Normal distribution

Theo. Prediction
(0.500, 0.500)

Distribution of
Numeric Simulation
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What we have not seen yet?
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Example:
An observation of Markov Jumping
Arrow here is a example for a 
Markov jumping, from 
state (0.75, 0) to
its next round’s state (1, 0.75).

12 sessions
300 rounds/session
have 3600 – 12
        = 3588 obs.
Of Markov Jumping
In the 5x5 lattices

Observation of Markov Jumping
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Linear Reg. Speed/Radius, cof.= 0.2714, S.E. = 0.0013 , p =0.000)
Mean Angular = 90.5 ± 1.9◦
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Linear Reg. Speed/Radius, cof.= 0.2714, S.E. = 0.0013 , p =0.000)
Mean Angular = 90.5 ± 1.9◦

90.5 ± 1.9◦



 
Xu & Wang, Bertrand-Edgeworth-Shapley Cycle in a 2 × 2 Game, for Xiamen Workshop, 
Dec 16, 2010

Unbalanced Jumping Distribution

Ring-Mountain
Pattern
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Strictly Stationary Process Test

Density of state not changing during any [t0, t1]
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Result 
• In our data, we show
• (1) the velocity field of Markov jumping
• (2) the distribution of unbalanced jumping form a ring-mountain 

shape 
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Support Data

1, Seleten & Chmura AER(2008)
Stationary Concepts for Experimental 2x2-Games

2, Cason, Friedman & Wagener(2005)
The dynamics of price dispersion, or Edgeworth 

variations
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Conclusion

With laboratory experiments, 
we obtain (firstly?) 
a hidden order in systems 
usually called as 
“mixed strategy Nash equilibrium” 
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What we have known 
in the matching pennies game?
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1/2 1/2

1/2
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What we have known 
in matching pennies game?

D,L D,R

1/4 1/4

1/4 1/4

U,L U,R

Equilibrium State 
 (0.5, 0.5)

strategy possibility  
 0.5
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What we have known 
in matching pennies game?

D,L D,R

1/4 1/4

1/4 1/4

U,L U,R

Equilibrium State 
 (0.5, 0.5)

strategy possibility  
 0.5

0.233 0.254 

0.253 0.259
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What we have known 
in matching pennies game?

D,L D,R

1/4 1/4

1/4 1/4

U,L U,R

Equilibrium State 
 (0.5, 0.5)

0.233 0.254 

0.253 0.259

Person Mechine Mechine Person

Person Mechine Person Mechine

D,L 0.233 0.249 0.256 0.230

D,R 0.254 0.253 0.246 0.231

U,L 0.253 0.257 0.250 0.272

U,R 0.259 0.241 0.248 0.267

1/2 1/2

1/2

1/2
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Interface

Input

Output
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