Let’s look at a short series of experiments by one
group of experimenters.
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Smallest Value of X

I 6
14 1.30 1.10
6 - 1.20
Your 5 - i,
Choice 4 - i}
of 3 - -
X 2 - -
1

Sources: Van Huyck, Battalio, and Beil 1990.
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Procedures

Series of games, after which one will be randomly
chosen to be the payoff period.* Today in class,
everyone will keep their own accounts. Choices will
be collected and reported on the board.

¢ |n repeated game experiments, one design
decision is whether to pay subjects the sum of
their earnings in each period, or choose one
period at random to be the payoff period.
What are some reasons you might want to do
one or the other? (How about other options,
like paying only for the last period??)

e How much information to provide to
participants across rounds. The whole
distribution? Only the minimum?



Let’s take a look at VVan Huyck et al. experimental
design.

It is a complex (and atypical) design, that involves
having the experimental subjects each experience a
sequence of related environments.
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TABLE 1 —Expesoentar, Desion

| f j I IS
Expériment Payall 4 Payoll B Payofl 4 Payall 4
No Date Size Fullsize Fullsize Fillsize Size Two'
l June 16 172,10 - - -
) June 16 12l 11,...15 16 ..., 0 -
] June 14 102,107 ,..15 16"....,20 -
4 Sept 1 IS LN [/ LA | LI [ 16,...,20 i,
§ Sept 16 |72 107 117,15 16,...,20 1.0
b Sept 16 LN 1 | L | 18,...,20 .5
] Sepl LTS L 000 11 | LS D U000 AN | WO |

"~ Denotes & period in which subjécts made predictions,
"~ In experiment 4 and § pairings were fixed, while in experiments ¢ and 7 pairings were random,
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Pavoorr Tapre A
o smallest Value of ¥ Chosen
7 6 ; i 3 ] 1
Your 7 1.3 L10 (.50 (170 0.50 {130 010
Choice § - 1m0 oW 0§ 040 0
of 5 - - .10 (.90 070 0.4 0.3
X 4 - - 1 {180 (60 (.40
1 - _ - S 0W 0n 080
2 - - - (.80 {160
1 o
PAY0FF TapLr B
Smallest Value of X Chasen -
7 b § i 3 o -1-_- “-l-
Your 7 130 1@ U0 10 0% 08 oW
Choice b 1.2 110 100 0.9 (18D 0.7
of § - -0 10 0% 0w 0
¥ 4 - - - 1.0 0.9 (.80 0,70
X ] - - - - (.90 ()80 0.
2 - - - - - M 0w
1 _ - - ; - -




TABLE ] —EXPERIMENTAL RESULTS FOR TREATMENT A
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Taple I —EXPERIMENTAL RESULTS FOR TREATMENT A, Continued

Perind

1 2 3 4 b & T 3 9 10

Experiment 5
Mo, of T's 2 i 1 1 1 1 1 ] i} {
No. of 6's 1 3 1 1] ] 0 1] 0 I} il
No, of 8 g9 3 { 4 | 0 2 ] 1] 0
Mo, of 4's i 4 f 2 1 ) 1] 2 1 1
No.of 1%s 1 2 2 4 & 0 i} 0 {1 |
o, of 2 ( Fi 2 3 4 [ 5 3 5 3
No.of 1's 1] 0 4 2 3 I ] 12 10 11
Minimum 3 2 1 1 1 1 1 1 1 1

Experiment 6
No. of 7' ] 3 | 1 1 1 2 2 2 3
Mo, of &= 2 {i i} i 1 ) i { ] a
No, of 5's 5 1 i} 0 ] 1 ] 0 1] fl
Mo, of 45 2 3 4 4] ] ( 0 { 1] 1]
No. of ¥'s 1 5 4 Fi 2 2 1 1} 2 1]
Mo. of 2's ] 2 ) 5 3 3 & -l 5 5
No. of I's | 2 3 i 9 9 7 L} 7 ]
Mimimum | i 1 1 1 1 1 1 1 1

Experiment 7
Mo, of 7's 4 3 1 1 1 1 1 1 1 1
No, of 6' i 0 0 i 0 f i )] {0 0
Mo, of 3 2 3 {i ) i { ( { i} {
Mo of d4's i i 1 2 1 {l 1] ] 1] {l
Mo, of 1's 1 3 P i 1 { i} { i} ]
Mo, of 2's 1 3 i 2 4 4 4 4 5 3
Mo, of 1's 1 2 g g T g 9 9 ) 10
Minimum 1 1 1 1 1 | 1 | 1 1




TABLE 3—EXPERIMEMTAL RESULTS FOR TREATMEMT B AND TREATMENT A°

Treaiment A’

Treatment B
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TasLy 4 —ExPERIMENTAL RESULTS FOR TREATMEMNT
Fixen Pairiwas

Pericd
21 22 13 24 25 26 7
Experiment 5
Pair 1
Subyject 1 7 7 7 T 7 T T
Subject 16 7 T T T 7 T K
PoAlimirmuany ™ T il T i T T
Pair 2
Subject 2 7 2 7 T 7 7 7
Sobhject 15 1 7 k] & 7 7 T
Pefld i evagaemy 2 7 T 7 7 L
Pair 3
Buhbject 3 1 1 | 1 1 1 1
Subject 14 1 1 7 1 1 1 7
Blinimum 1* 1= 1= 1+ 1= (]
Pair 4
Subject 4 1 T 7 7 ¥ 7 7
Subjeoct 13 7 2 5 7 T 7 7
Minimum 1 2 5 i T* T T™
Pair 5
Bubject 5 1 K 4 T T El T
Sulbpecr 12 1 E T 7 T T r
P ind rreom 1 4 4 L ™ ™ T™
FPair &
Subjeoct 6 5 T 7 T 7 T T
Subject 11 7 7 7 7 7 7 7
Bedimimuim 5 = ™ ™ ™ T ™
Pair 7
Subject 7 | 7 & T 7 T 7
Subject 10 5 3 & T T T T
Bl imi mum 1 3 6= T ™ T T™
Pair &
Subject & T & 6 T 7 T T
Bubjecy 9 3 5 7 T 7 T T
Tellimi eria 3 ] ] T 7= T T
Experiment &
Fair 1
Subject 2 7 T 4 5 & & 7
Subject 15 p 3 4] & 7 T T
Bl i rricirm x 3 ] 5 ] L3 ™=
Pair 2
Subject 3 5 7 7 7 T 7 7
Subxject 14 T 7 T 7 T 7 F
MMinimum 5 ™ ™ ™ ™ ™ ™
Pair 3
Subject 4 1 1 | 4 4 1
Sulbject 13 1 1 K] 1 i 2
Minimum * 1* 1 1 1 1
Pair 4
Bubpect 5 5 T T K T r 3
Subjece 12 7 T 7 7 T 7T 7
Minimum 5 T T* ™ T* T 7™



TasLE 4-— Frxen Parpangs, Contrued

Period

21 22 k! P 25 26 27
Pair %
Subject & 4 5 7 T 7 T 7
Subject 11 4 5 7 T 7 T 7
Minimum a* 5* = TE i T Nk
Pair &
Subject 7 5 T 7 f) 7 T T
Subject 10 5 T 7 ) 7 T 7
Belimd erwm 5= T* ™ T i T* 7*
* — Denotes a mutval best-response cutcome.
TABLE 5—[NESTRIBUTION OF ACTIONS FOR TREATMENT
Bavpom Pamrscs
Periad
21 22 23 24 5
Experiment &
Mo, of T's 5 5 4 10 B
Mo, of &' i 1 3 ] 1]
Mo, of 5% ) 5 3 3 4
Ha, of 4% 3 1 1 1 1
Ma, of 3"s 1 1 1 ] ]
Mo, of 25 1 1 2 2 2
Ma, of 1's 4 2 2 ] 1
Experiment 7
Mo, of Tk - [ % 5
Mo, of &'s = 1 0 1
Mo, of 5's - - i i ]
Mo of 4's - - 2 1 4
Mo of 3's - 2 0 0
Mo of 2's - | 0 1
Mo.of 1's - - 3 5 i
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After the experiment was completed, a referee noted that the
information passed to each player in the original experiment was
simply the minimum choice in each period. He asked whether the
results would be different if subjects saw the whole distribution (as
we did in class...)
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TaBLE 6-— [NSTRIBUTION OF ACTIONS FOR TREATMENT A WITH MOMITORING

: Perind
[A pickure of the p-?ge.] T - g - - ; :
Experiment 3
No, of s 4 0 0 0 2 0 0 1
No. of 6's 1 1 0 { I i 0 1]
Nao. of §'s 4 0 1 0 ( 1 {i i
No.of 4 5 4 2 1 1} 0 1 i}
Mo, of 3’5 1 4 | { i} 2 { ]
No. of 2 Qi Fi 1 2 3 2 1 1
No.of 1's 1 5 11 13 11 11 14 14
Minimum 1 1 | | 1 | 1 1
Experiment 9
No. ol Ts 6 2 0 1 0 0 v 0
Mo.of &'s 1 2 { { 1] 0 0 i
No. of ¥ 2 2 1 0 i 0 f |
No. of 4' 4 2 3 1 1] 0 ( {i
Mo of 15 1 3 3 1 i 0 1] i
No. of 2' 0 | f 5 4 1 I 0
No.of 1's 2 2 4 8 12 15 16 1%
Minimum 1 1 1 1 1 1 1* 1

T~ Denotes a period in which subjects made predictions.
* ~ Denodes a mutual best-response ouleome.
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Van Huyck and his colleagues have conducted a
number of variations of their original experiment.

Median games (payoff is maximized if you choose
the median of the numbers chosen)

Bidding for positions in the minimum game:
(Earnings if one of these games is the payoff game
will be zero for unsuccessful bidders, and earnings
minus bids for successful bidders.

12



2
/ 0.70

6 0.65

Your 5 0.50
Choice 4 0.25
of 3 -0.10
X 2 -0.55

1 -1.10

Source: Van Huyck, Battalio, and Beill, 1991.

Median Value of x Chosen

6
0.65
0.70
0.65
0.60
0.25

-0.10
-0.55

5
0.50
0.65
0.70
0.65
0.50
0.25

-0.10

4
0.25
0.50
0.65
0.70
0.65
0.50
0.25

3
-0.10
0.25
0.50
0.65
0.70
0.65
0.50

2
-0.55
-0.10
0.25
0.50
0.65
0.70
0.65

-1.10
-0.55
-0.10
0.25
0.50
0.65
0.70
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What can we learn from these experiments? What new
conjectures do they suggest?

The Minimum game shows that we don’t always get
Pareto optimality; that it takes time to converge to an
equilibrium; that size and repetition interact (2 player
repeated gets to Pareto optimal equilibrium, other
conditions do not).

The Median game shows that the rules matter in a way
they wouldn’t if only the equilibrium structure was
Important—games with the same equilibria can be very
different. And history can be important. These two
observations go together—if players don’t reach
equilibrium immediately, then games with the same
equilibria may be different because they are different out
of equilibrium, and players learn from and react to their
out of equilibrium experiences. (Another way to think
about this is that we may need to consider rational
behavior not just in the face of rational behavior by
others, but also in the face of boundedly rational or
irrational behavior by some members of the population.)

The Auction version of the Minimum game shows that
history can matter in a different way: forward induction,
or selection, or perhaps a combination.
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