1 1235 6,123
37.4%

4 99-102
1
2
11.8%
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Players

Strategy

Information
1. Rule 2. 3.

1998

Equilibrium

John Forbes Nash Jr.
Non-cooperative

Games

1-q

axp+cx(1-p)=ap+c-cp
exp+gx(1-p)=ep+g-gp
>
ap+c-cp>ep+g-gp=>p>(g-c)/(a+tg-c-e)
=

bxq+fx(1-q)=bq+f-fq
dxq+hx(1-g)=dg+h-hq
<

bq+f-fg>dgq+h-hq=>q<(h-f)/(b+h-f-d)

1-q
b c d

Y
1-p f g h
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John von Neumann

P1><q+ P2><(1-q)
P3>q + P4><(1-q)

Pl>xp +
P3><(L-p)
P2>=xp +
P4><(1-p)
p

(1-p)
=) =[ P1><q + P2>(1-q)]
+[P3>q + P4><(1-q)]
() =[ Plxp +
P3><(1-p)] + [P2><p + P4><(1-p)]

A
o

q
(1-9)
=
(1-p)
1 00%%
=
=
| | b H S
RiEETE
sl "L 1
0 $& A b 100%
ENERER
1Ak E
AR E



Murphy & Dee 1992 99 29.5%
28.8% 100
Pincus, Acharya, Trotter 48.6% 15.1%
& Michel 1991 101 74.9%
11.2% 102
1993 42.2% 33.4%
1994 =
- 4
2001
42.6% 4,788
2013 6,420
2012
31.3% 3,519
9,984
12.1% 1,354 5,332
4 99-102
10.6% 1,195
681
4 99 102 RO
4
3.4% 377 3,606
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99

1.8%

99 102

12.1%

28.8%

27.7%

29.5%

100

10.3%

48.6%
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g 101 6.7% 74.9% 3.3% 11.2% 3.8%
7

é 102 42.2% 33.4% 12.3% 6.9% 5.2%
g

Z

7 60,05
;

%

%

Z

7
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5 1 0.25
0.75
1 0.5 1.5
0.5 0.75 1 3
1 0.75
0.5 2 2.25
0.25
1 05 1 05 05 2 025 1.5
0.25 0.75 0.25 0.75 13 0.75 2.25
=) Best Reply +14.4%>0.75=0.519
(2) 82.1%>=1 + 14.4%>1.5=
28.1% 1.037
41.9% 50.3% (3) 82.1%><2 + 14.4%><3=2.074
46.4% (4) 82.1%><1.5 + 14.4%>2.25=
82.1% 1.556
14.4%
1. BR 28.1%, 41.9%,
(1) 28.1%><1 + 41.9%>0.75 50.3%, 46.4% =
+50.3%><0.5 + 46.4%><0.25=0.963
(2) 28.1%>0.25 +
41.9%><1.5 + 50.3%><3 + 46.4%>2.25
=3.252
BR 82.1%,
14.4% = =)

(1) 82.1%>0.5



1,3 0.75 , 2.25
7
0.5 1 05 2 0.25 15
025 0.75 05 15 3 2.25
() 28.1%
41.9% 50.3% 46.4%
8
48.8% 26.6%
7.1% 7.3%
°f} (07} 0z 1-0,-0,-03
D 48.8% 26.6% 7.1% 7.3%
1-p 28.1% 41.9% 50.3% 46.4%

26.6p +41.9(1-p) =7.3p + 46.4(1-p)

p=18.9%

81.1%

18.9%

1-p=811%
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A

81.1%

60,00%

50.00%

40,00%

30.00%

20.00%s

[0.00%

0.00%

.00 1.00

48.8091+26.692+7.193+7.3(1-q1-q2-
g3)=k
28.19q1+41.992+50.393+46.4(1-91-qg2-
q3)=k
gd=1-ql-92-93
g 0 i=1,23

k=0 ql=12.4% (2=26.7%
03=31.1% (4=29.8%

=12.4%
=26.7% =31.1%
=29.8%

=[48.8% >< 12.4%+26.6% > 26.7%+7.1%><
31.1%+7.3<29.8%]+[28.1% > 12.4%+41.9
% ><26.7%+50.3% >< 31.1%+46.4% > 29.8%
1=0.617

18.9%

12.4% 26.7%
31.1% 29.8%

= HGE - RBAEHITR
— 4k 4
=il T
— Nt

0.617




18.9%
81.1%
12.4%
26.7% 31.1% 29.8%
0.617
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e
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1,026,300 1,982,825 108,000 158,942 5,000 3,281,067
2,275,699 1,515,815 316,000 226,690 107,000 4,441,204
4,861,370 6,775,220 1,697,758 1,501,917 385,144 | 15,221,409
2,932,795 5,686,680 2,005,916 2,644,938 67,600 | 13,338,029
3,523,365 SES VRS 2,169,560 925,879 826,440 | 12,957,979
6,088,614 3,449,871 1,162,802 1,099,770 644,470 | 12,445,527
4,081,372 2,719,300 950,830 985,617 762,300 9,499,419

351,200 2,843,025 1,397,549 240,400 0 4,832,174

984,285 2,226,513 719,565 564,586 463,552 4,958,501
3,582,835 4,936,695 1,230,608 1,441,162 154,000 | 11,345,300

1,082,724 826,310 382,040 470,018 0 2,761,092
263,900 907,186 271,200 670,552 108,200 2,221,038
528,500 1,637,085 215,750 101,600 0 2,482,935
332,000 554,900 185,500 152,000 0 1,224,400
382,375 757,541 208,150 333,430 45,000 1,726,496
802,359 736,500 0 125,000 0 1,663,859
343,350 1,107,689 78,104 188,280 0 1,717,323
312,420 869,720 38,900 0 119,900 1,340,940

1,444,521 2,840,810 407,100 120,000 85,000 4,897,431

35,199,984 | 47,886,420 | 13,545,332 | 11,950,781 3,773,606 | 112,356,123
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