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Abstract

In the two-dimensions’ strategy space of a two-populations society, social should be jumping or stop at each moment.
From a 2 x 2 game of experimental economics laboratory data, we measure the mean velocity of the jumping at each
point of the strategy space. We find that the velocity vector field is in a cycle pattern, at the same time, unbalance
(beyond detailed balance condition) jumping’s distribution is in a ring-mountain form.
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2. Experiment

(5250 Y PoAT s it () /& — A2 x 209 Al gE
A, HSCAT R (5, 0)(0, 5); (0, 5)(5, 0
K)o B—3p9E 44 E R Up-Down) It (2
— M) M447 7 47 (Left-Right)”"Br 28 (5 —fp
M) 41, 7E300%8 ML, XEDLR MM 0
il 52, (HARFEBENLECKT BE A2 A BHAEH . 123505
F2010410 24 H F125 H AW K22 L 5 4L 2 Rl 2
LI EMAT . CRIGRET RN VE DL S —)

3. Measurement and Results
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Mean Vel. of Markov Jumping (Game-0)
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Table 3: Markov Jumping Matrix of the 2 X 2 games with payoft matric [(5, 0)(0, 5); (0, 5)(5, 0)]
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Mean Vel. of Markov Jumping (Game-1) Occupation of (Game-1) Mean Vel. of Markov Jumping (Game~7) Occupation of (Game~7)
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Figure 5: Velocity pattern in lattices for Game (1.1)-(2.4) respectively.
game ID (a.b), a is the i.d. of Table, and b is the id of sub Table. Data
from Cason’s Transition Matrix in P815, Table 1 and Table 2 from
Ref. Cason et al. (2005)

Figure 6: Payoff vector field pattern in lattices for our Game. Method
for the payoff vector field is as Ref. Hofbauer & Sandholm (2009)
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Figure 7: Counter-clock’s pattern of T-antisymmetry absorb and emis-
sion processes within states in 5 X 5 lattices for our experiment report
here(0), Game 3(3) and Game 6(6). p < 0.01 presented in heavy dark
and 0.01 < p < 0.05 in light. Heavy cycles are the mean values of the
occupation in strategy space from 2400 observations in Game 3 and 6
(12 repeated 200 rounds’ sessions 6 gamesSelten & Chmura (2008),
and 3600 observations in our data.)
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Table 4: Unbalanced Markov Jumping in Cason et al. (2005) table 1-2, Page 815

(1 . 1) Qtl+l Qt2+l Q13+l Q?l (1 '2) Qtl+l Qt2+1 Qg+l 2+1
] 0| -8 4 J o] 6| -5 7

3 8 o| -7] -5 3 6 0| -4| =2
) 7 -4 2 5 4 0| -10

Ll 4 5 0 -7 21 10 0
(13) Qtl+l Qt2+] Qt3+| QZH (14) Qtl+1 Qt2+1 Q§+l :H
: o] -5 -2 ] 0 -5 51 -1

3 5 0| -7 1 3 5 0| -13 2
Cl-2 7 -4 -5 13 0| -6

3 2| -1 0 A 1| -2 6 0
(2. 1) Qt1+l 12+1 §+l :rl (22) Qr1+l t2+l Qg+l i+1
] 0 -10 5 ] 0 -4 0 4
110 o| 7] -7 3 4 0| -6 1
L5 7 -3 2 0 6 0| -6
Q4 -5 7 0 7 -4 -1 6 0
(2'3) Qtl+l Qr2+1 Qt3+l er (2'4) Qtl+l t2+1 Qt3+l rl
] o] 5| - 6 J o] -6 -2 4

3 5 0| -6 -1 3 6 0| —4| -1

: 2 6 -9 2 2 4 0| -5
-6 1 0 | -4 1 5 0

Table 5: Unbalanced Markov Jumping in the CW and NCW games Battaglini & Palfrey (2007)

CW [ 30— 15— 15T [ 15-30— 15T | 15— 15— 30T | 20— 20 — 20”"

30— 15— 15 0 1 2 11
15-30 - 15" -4 0 0 -8
1515 - 30’ 2 0 0 5
20 — 20 - 20¢ 11 8 5 0
NCW | 30-30-07"T | 30-0-30"" | 0-30-30"" | 20— 20— 20"
30-30-0 0 4 2 5
30 -0 - 30’ 4 0 2 4
0-30 - 30’ 2 2 0 4
20 — 20 - 20¢ 5 4 4 0
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Table 6: Time Anti-Symmetry Markov Jumping in Buchheit & Feltovich (2010)

Qtl+1 Qr2+ 1 Q[3+1 2+ 1 Q?l gr 1 Qt7+1 Qf8+ 1
] ol -7 3 8| 5 2 0 4
3 7 0| 32| -13 4 8| -2 1
’3 -3 32 0 -20 -8 -10 -5 2
' -8 13 20 0 -36 -19 -7 -8
L 5 -4 8 36 0 -29 -2 -8
A -2 -8 10 19 29 0 -26 -7
2 0 2 5 7 2| 26 0| -17
o4 1] 2 8 8 70 17 0

BT IR AHERETC N MG EE, K TORS RS R R, AN T0N ETh . EARA A ST 5 R B A IS R

I 2. Data from Buchheit & Feltovich (2010), Experimental evidence of a sunk-cost paradox: a study of pricing behavior in

Bertrand-Edgeworth duopoly
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Figure 8: Counter-clock’s pattern of T-antisymmetry absorb and e-
mission processes within states in 5 x 5 lattices for Game 13 for com-
paring with Figure p < 0.01 presented in heavy dark and 0.01 < p <
0.05 in light. Heavy cycles are the mean values of the occupation in
strategy space from 3600 observations in "Game 13”.
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Figure 9: Velocity pattern in 5 X 5 lattices for Game 13. Data from
random seed produced by computer. For both "Up-Down” and “Left-
Right” two population, the possibility of each ’subject’ to choose the
0’ or ’1” are equal. Total with 3600 observations (12 repeated 300
rounds’ sessions at this "experiment’, named as ’Game 13’ here.)



