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Table 1 Marginal probabilities of winning with three participants
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Table 2 Marginal probabilities of winning with four participants
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2 63.37.
N CO,
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. 3.t CO,
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32 . 5 N
62.38  44.02;
2 CO,
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Table 3 Ttest results of theoretical predictions and experimental data
1
40. 69 33.67 32.95 43.75
1 62.38(17.96) | 44.11(28.69) 44.02(25.37) 57.52(22.14)
t 8.33 2.24 2.70 5.01
p 0 0.037 0.015 0
43.75 22.15 36. 64 42.22
5 50.41(23.28) 41.59(22.93) 61.93(26.71) 63.37(21.76)
t 2.19 5.82 6.20 4.71
p 0.038 0 0 0.001
0.05
4
3 1;
( ordinary least squares OLS)
©, 1 2 2.
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Table 4 OLS regression results of mitigation levels on number of winners
1
62.38(2.801) 44.11(4.932) -18.36(5.216) 13.41(5.733)

1 t 19.75 7.29 -3.72 2.47

P 0 0 0.001 0.016

50.41(3.267) 41.59 (3.598) 11.52(5.439) 21.78(6.036)

2 ' 13.09 9.26 2.24 3.81

p 0 0 0.030 0.001

co, co,
( directional effort response)
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( social comparison)
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33 34
co,
win lose
C02 sxy T f sxy = 5_(p +/\s)(§_8) (30)
@, p

® Q



— 66 — 2017 12
A, =0
n=3 1S1IW
p
A, 3 2S51W Co,
wy =€+ (@ +A)(€-08) uyy =8 (31)
A, =0 ¢ >0
p DA,
A, n =
3 1S1W
5 3 4 ¢ A, ;
Co, 3 1S2W
A, =0
@ 3 4
5
5 3
Table 5 Utility functions considering social comparison with three participants
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Table 6 Parameters estimation of behavioral economics model
Wald
o P A A LL
0.104(0.039) | 0.361(0.048) | 0.692(0.125) | 0.330(0.034) | —3312.71 -
A=A, 0.189(0.040) | 0.312(0.073) - 0.456(0.069) | -3318.11 4.42
A, =2, =0 0.337(0.056) 0.496( 0.029) - - —3348.98 38.77
=2A, =0 - 0.408( 0.055) - 0.142(0.025) -3371.39 43.50
=2, =0 0.141(0.062) - 0.906( 0.070) - -3398.75 172.32
p=¢=A, =1, =0 - - - - —3451.31 196.01
( likelihood ratio test LRT) Wald
6
( nested model) . Wald Co,
Pr@ A A, P
@ ( A, = A, =0)
7 2
1 2
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Table 7 Equilibrium mitigation prediction of generalized and specific nested models
2
63.73 47.08 49.62 56.71
1
A, =24, =0 51.94 46.63 44.47 61.39
47.44 36.64 59.41 65.98
2
A, =24, =0 55.72 24.67 48.07 59.95
1) 4
:2)
)
1)
:2)
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Mitigation tournament game under heterogeneous generators competition in

electricity market: Structure and behavior

HUANG Shou-un' YANG Jun®

1. Lingnan( University) College Sun Yat-sen University Guangzhou 510275 China;
2. School of Economics and Business Administration Chongqing University Chongging 400044 China

Abstract: The mitigation tournament game under heterogeneous generators competition in electricity markets is
studied by using behavioral economics. The equilibrium marginal probabilities of winning and the optimal miti—
gation efforts in different market and bonus structures are discussed successively. Theoretical models are ex—
perimentally tested from the perspective of experimental economics and the models are extended to tournament
models of mitigation considering non—pecuniary factors such as social comparison which also affects a genera—
tor” s mitigation decision. The optimal parameter estimations and equilibrium predictive values of generalized
models are given. The results gained through comparative analysis indicate that increasing the number of win—
ning prizes regardless of the generation subject compositions neither drives superiors to raise nor forces the
vulnerable to decrease respective mitigation quantities in a tournament with three or four participants. No mat-
ter what the initial dispatching endowments are all generators present overinvestment behaviors as long as the
experiment information is completely public. Contrary to the standard theory predictions the levels of the lat—
ter’ s mitigation efforts are positively correlated with number of winners when a single vulnerable and double
superior generators compete. The parameter constraints reduce the fitness of the behavioral economics model
significantly and the equilibrium prediction of generalized model fits the basic features of test experiment best
in contrast with the specific nested model which verifies the feasibility of the theoretical predictions.

Key words: electricity market; bonus structure; heterogeneous generators; mitigation tournament; experimen—

tal test; behavioral economics model



