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“it is best to view a randomized strategy as a random variable whith values in the
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viii. Each player is fully cognizant of the game in extensive form, i.e. he is
fully aware of the rules of the game and the utility functions of each of the
players.
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Two people, 1 and 2, are said to have common knowledge of an event E
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that 2 knows that 1 knows it, and so on.

gbooooboobodbbooboobbobobUdlb anevent EOODOOODODO

v



00000000000000000000000m

gbodgboobboobbobboboboobooboobobooboobooon
gobogobbuoggbboobbobooobbuooobbooonobbooooobon
gobbooobbouooobbooobbooobbboobbooobbboobn
gogggooboobbbboboobbbbbobootooodooooooooooooon
gboboobobboobuobbobgooboobobooboboobuobbobon
gobuogbbobooobuooobboboooobbuooobbbooobboogoo
gboboobobboobuobobobgoobobuooboboobobuobbobon
googboobbbbbbboobbbobooobooouguououuouoooooooo
gbobooboboobobgoobobooooboboobobooboboon
gbobboobobobogoobbuooobbuooobbooobooobboooboo
gbgobobobobbobooboobooboob

000000000000000000000000000000000000C
0D0000000000000000000000000000000000000C
000000000000000000000000000000000000000
0D000000000000000000000000000000000000000
0D000000000000000000000000000000000000000
000000000000000 (1995 [25),3680) 0

gogoobbobobobooooooobbooboboodooooooboobooboo
gbboodboobboooobbubbooobbuooobbuooboo
goboooboooboooobbooobbuooobobobbooobon
gogggoobbbbboboobbbboobtboddooooooooooon
gobooobbuogobboobuooobbuogobboonooooobon
ooooooooto

gbobbogbobobduobbooobbooobbuooobbooobboooboo
gobbooobbogobbuooobooobbuooobbooobboooobooo
gobboobobbooobbboobobboobobboobobbuoobobboooon
gobooboooon
gbouogboobbobgbuoboobbobboobbobbobobobobob
gobobogobbooobbuooobbboooobboobbboooboboboobon
gbobboobobooobbooobbooobbuooobbooobboooboo
gobobooobbooobbooobbooobboobbbuooobbooobo

00000 Aumann 00000 Lewis, D 1969, Convention: A Philosophical Study. Combridge.
Harvard University Press 0 0 0 0 00 0O 0O O 00 basic idea O Shelling, T. 1960: The Strategy of
Conflict. Harvard University Press 0 0 0 0O O O O O O Fudenberg-Tirole([15], p.543) 00000000

NOQQgo0O00000000000000000000000000000000000000000
goodoboboboooooobbbboooooo




gobobooobbuogobboobbbooobbuooobboooobbooobon
gobbuooobbuoobuoobbbooobobbuooobboogbbboogn
gobbogobboogbbboooobbooobbuooobbooobbooobon
gbobbuooobbuooobbooobbooobbooobbuooobboooon
gobbooobobogbbooobbbooobbooobbbuoooboooboon
gbobboobobobduobbooobbooobbuooobbooobboooboo
gboodgbodooobuodgboobuodgbooboobobbobbobbooboobob
gbobboobobbuooobbuooobbuooobbooobboooboooboo
gobbogobobuogobbbuoobbooobooooobooboooooboon
gobbuoogdgbbboooboooobbuooobbooobbuooobboogn
000000000000000000000000000000®00000000
gobbuogbbooobbuoobbbooobbbuoobbooobbbooobn
gobbobuogoobobboooobbbuooooboboooobobobbbod
gobbbuoggbobbodo

gogbobbbbouggogobbobbbdoooooobboobobbooodag
gobdbbuogdgbbbdooobboooobbooobbboobboooobn
Ooo00o0O0oooooooto

20110 101000000000
e-mail: konon O z06math.mbox.media.kyoto-u.ac.jp

2000000 KOOODDOOODOO 3000000000000000000011 0000000
gbogbdbobooboobobobooobobooboboboobobobooboobooboaban
obooooboobooooobooog

Booo0o00D000D00000000000000 (C)0000:21592735(000000000)0
goboooao

vi



S 1
32 Il P 6
§3. 000000000 Nash OO OO0 cvvveevvenemmnnaeeaaeiaaaann. 8

§4.20000000000 (correlated equilibrium)0000000O0O00O0O0O --- 18

§4-1. D00 O0OO0O (endogenous correlated equilibruim) O «-vvvvveeeeeennn. 18
§4-2. 0000 D0O0OO (exogenous correlated equilibruim) - ««vvvvveeeneneeeen.. 26
§4-2-1. D0 0OOO00D0O0OO00D0O00O00000 e, 28
§4-2-2. 00 00O00OD0OOO00DO0O0OO0O0000  -ceeeereree. 46

& R.J. Aumann O correlated equilibriom OO0 0 0—0000000— ---vvvv-. 50
§5. 0000000000000 000D0D0 «tceereeeenammmaanaaae.. 51
§6. 00000000000 ESS(DDO000000O00O00 ~eeeeereeeneaennn. 66
e 78
§7. 00000000 — 000000000 +tteerreeerenaemaetaea.. 96
¢7-1. 0000000000000 000O00DOOo00oDogn «oeeeeeenees 112
T A 119

vii



§1. 00DOOOO

000000000000 0000000000000000000 100200
000000000000000000000000000000000000000
00000000000000000000000000
000000000000000000000000000000000000C
0 (1944, [84)00000000000000000000000000000000
0D00000000000000000000000000000000000000
000000000000000(25,40)000000

gogooobbobobobbbbooooooubobobooooobboooon
gbouobboogbbuooobboobbooobbboobbooobb
gobbboooobbobg4ibooo 2000 3bbobuooan 1947ad
1953000000040

000000%0000000000000000000000000000000
gobbooobbooobbooobobbuooobuooobbooobboboooboon
000000D00000000 19280 ([82)0 19370 ([83) 00000000000
0000 minimax theorem 0000000000000 O Luce-Raiffa([38], p.2, §1.2
Historical Backgrounds) 00O O OO

“although recently Frechet has raised a question of priority by suggesting
that several papers by Borel(1953) in the early 20’ really laid the foundations
of game theory.”

00000000000 Borel([9),[10)000000000000000000000
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the main qualitatively, in Section 3. A publication of this proof in a periodical was promised in the
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6By cooperative game is meant a game in which the players have complete freedom of preplay
communication to make joint binding agreements. In a non-cooperative game absolutely no preplay
communication is permitted between the players.
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The remainder of the chapter was devoted to the normal form of a game,
which is a radical conceptual simplification of the extensive form.
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0 (199)000oooood
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is essentially a meta-axiom. Originally indtroduced into game theory in Aumann(1976), it may be
phrased as: The axioms of logic, the axioms of game theory, the behavioristic axioms and the game
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00000000000000000000000000000000000000000000000
0000000000000000000000000

$000000000000000000

4¥00000000000000000000000000000

11



000000000000000VYYWmeM, P(X=m)=PY=m 0000000
000®¥0PX=Y)=1=—=X~Y00OOOOOOOOOOOOOOOOOOOO0OO
goooo
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R(M):=0000OMOOOODODOOOOOOO®.

M=0,x0,000 RO, x©,) 0000 O,(n=1,2000000000
X,(n=1,2)000 (X1, X;) 0000000000R(O; x Oy) = R(O)) x R(Oy) O
gdd

Rina(0©1 X ©2) == {(X1, X5) e R(O1 x02); X; 0 X, OO0 }

PM)=0000MOOOODODODOOOOOOOOO

(p(m)}mers € P(M) <= (i) Ym € M, p(m) >0, (i) 3 plm) = 1.
meM

O000000000000000MO0D00O0000 XoooOoO{p(m)=
P(X = m)}mey 0 P(M) 000000000000 D000 XO0OOOOOO puy
googoobobobobbboodoooooMUoobobbobbbboog x,yoooo
P(X=Y)=100000O0O0O ux =y 000D0DOODOOOOOODOODOODOO
oo ooooodddodddyydyuuuuuuuo u
gl dduuouuoo o o
gogd

X,YODOOODO puyy 0000 XOOO pux O pyy 00X 000000000
(marginal distribution) 00 O00Y O0000O00OO00O00O0ODOOOOO0OODOODOO
0000000000000 puyy 00000 px 0 gy 00000000 px O py O
0000 puxy 0000000

P(M)00D0000000D000000 ACP(M)D00D000 A% 000
gooooooobobon

DOOPM) 00000000 01,0, 0000000 ¢suchthat™ 0<t <100
00 oi(m) :=toy(m) + (1 —t)oe(m) O0D0D0O0000 {o(m)}men 0 M OOOOO
D0O0P(M)D00D0000000P(M)0000000%P, ={oy,...,0,} 000
OO0PM)DOO0O0O P :={3Xr_ tor; Vtr > 0 such that 7, 4, =1} 0 P, 00
O (convex hull) D 00O

goobbboooouobgooubbooooobbuooooobbuooooon
gogooboooboboodoooouobobboodoooooobbobooboboooo
ggddddodoododoooooooodddududuuuuubLbbbbobo
gobobooodoobobuooouobboooobobbooooobbobuoo
oo UUUUuL L b
g UUuUuUuUUuLLULLboo

»0O000000000000000 (Q,F,P)O000D0OOO0OODOOOOO0O
Médsuch that B 000D OO0O00OOO0O0O0O00OO00 BOOODODODOOOD AOOOOOO
»O00000000000000
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00 3-4. R(O; x0,) 000 (X;, X,) 0000000000000
0000000000 00000 ,(X;, Xo) O
(X1, Xo) = Elun (X1, X5)]
0000000000 E[---]00000000000000000000

00 3-5. 00000007 = (N, {6,}, {u,(§)};n=1,2) 0000000000
0000000 (X5, X5) 0 Riug(©, x©,) 0000000000000000000
000

gbooboboobbooboobbooboboobooboobbooboob
goooogooog

00 3-6. 00000000 (X}, X3) € Roa(©: x©,) 0000000000000
000000 rroooooooo00 (Nash equilibrium) 0000000
(1) VXleR(@l) such that (Xl,X;)GRmd(@l X@Q),

ﬂl(Xikﬂ X;) > ﬂl(le X;),
(11) VXQ < R(@Q) such that (Xik, XQ) < Rind<@1 X (“)2)
(X7, X3) = Ua(X7, Xa).

gobb -eggbbbbouoooobobbuooooboboboooad
gobbuodgbbobuoodgbbbuoobboooobbooobbboan 3600
gobogobbogdgbbboobbbooobobuooobbooobbuooobon
goboog

gogbobbobobboooogbbbbbobbbouodoooooobobobbooogo
gooogdgoboboboooobbboooobobboooobobobuoooobboboo
gbbodbbdod -1ugbobuogbbuoobboobobbobuoobboabb
goboobbobogoobboogo s-e0bbbuoooobbbuooonoobobog

00 3-1. X; € R(O,) 0000 {21(61)}0,c0,0X; € R(O,) 000D {a3(62)}o,co,
000000 (X7, X3) € Rima(©1 x0,) 000000000000000000000
00000000000000000

000000000000000000000000D000000D00000000O00O00000
gboooobobooooobooooboboooobobooooobooonoo
000000000000 000000000000000000000000000000
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(i) Y{z1(61)}o,co, € P(©1) ,
> > wa(by, 0) (2 (01) — x(61))x5(62) > 0,

01€01 62€02

(ii) V{z2(02)}o,c0, € P(O2) ,
Do > ua(by, 02)x1(61)(w5(02) — 2(6)) > 0.

01€01 6209

gbodboobooboobboobuoobboobooboboobuoobboon
gbobooobobobooooboobobooboboobobooobobbooboo
gboboobobooboboooboboobooboobobobooboboon
0000000000000 00O0Obest response strategy) 0000000000000
000000000000000000000000003%®0

oo 3-2. Xik € R(@l) ogood {{L‘T(Ql)}gleglmX; € R(@Q) ogooad {x;(eg)}gzeez
ogogd

01(X3) :={0, € Oy; max > (i, 02)5(02) = > ui(bh, 02)x5(62)},

S}

' 0,c0, 02€02
@g(Xik) = {92 € 0, ; ]I%%X Z Ug(&l, ])371((91) = Z Ug(el, 92)1’»{(91)} ooood
20,€0, 01€01

00000 (X;, X3) € Rina(©1x6,) 0000000000000000000000
0000000000000000

(1) {01 € @1, x’{(@l) > 0} C @1(X;),
(11) {92 € @2; 1’3(92) > O} C @z(Xf)

00000000000000000 (support) 00 00000000000000
0000000000 {21(6,)} 000000000000 |0,(z})|>20000000
00 106,(X;)0000000000000000000000000000000
00000 {z()}000000000000000000000000000000
0000000000000 20000000 10 {21(6)}00000000000
000000000 {«3(6,)}00000000000000000000000000
000000000000000000000000000000000000000
0000000000000000000000000%0

580 0 0 0 O Osborne and Rubinstein (1994, [59] p.33, Lemma 33.2)0 000000000 5.4(240)
®000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000
00000000000000000000000000000000000000
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00000000 320 ))0oo00UoO0oDOoOoOoOU0O0e(X;)0oDoooogo
O0oo0O0Oooooooooogog e, 000

max > ui(i, 2)x5(02) = D D ui(bh, 02)x7(01)5(62)

€01 5 co, 0,601 020,
> 0 Y w(b), 0)a5(62)
0220,
000000000000000000 {21(8)}seo, € P(©1) 00D () 000D
00000000000 Yye0,«(®)=1000000 310 () 000000 (i)
Oo00oooooooon
O0002i(io) >000 o ¢ ©,(X;) D000 4o€©, 000000000006,(X3)
ooooo
max Y ui(i, G2)x5(6)) > > wi(io, 02)x3(62)

1€O1 o, 0266,
D0006(X:) 0000000000 {21(61)}e,co, € P(©:) 0000

Do > w(bh, o)z (0h)x5(02) = Do D ualby, O)x7(61)25(62)

01€01 02€02 01€01,017#i9 02€02

+ Y (i, O2)x7 (i0)5(62)

02602
< max Z uy (2, O2)x5(6s)

i€0 196@2

= Z Z u1(01, 02)x1(61)x5(02)
01€01 0260,
000000000000 000D000 {z1(61)} #{x(f)}000000OO0D0OODO
31000 ) 0000000000000000000 (X}, X5) € Rina(61 x 02) O
000o000000000000000000000 310 (1)000 320 ()00O0O
00000000 0000000000000000

gobobo 3-10gggobobooggn

00 3-1. X7 e R(©,) 0000 {21(61)}o,co,0X; € R(0:) D000 {a3(62)}o,co,
000000 (X;, X3) € Rima(©1x6,) 000000000000000000000
00000000000000000

(1) Vi € @1, Z Z U1(91, 92)$T(91)$;(92) > Z Ul(i, 92)$;(02)

01€01 62602 02€02
goooon
(11) \V/] € @2, Z Z U2 91, 92)131(01)1’2 02 > Z () 91, )I1<¢91)
01€01 0204 01€01
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goboood

00000 31 (1) 00000i €6,00 #()=1000 {21(61)}s,co, € P(O1)
000000000 3-1’0 () 0000000000 3-1’ 0000036 0000
{21(61)}9,c0, € P(©1) 00D 21(6,) 0000 6, 0000000000000 3-1
0 ()0000000000G)00000000000

b 320000000b0bo0o000boo

00 3-2°. X7 eR(O,) 0000 {27(61)}o,co,0X; € R(0:) D000 {a3(62)}o,co,
000000 (X7, X3) € Rima(©1x0,) 000000000000000000000
00000000000000000

(1) VZ € @1, ‘v’@l SUCh that [L’T(@l) > 0, Z ul(Ql, 02),%;(02) Z Z ul(i, 02)1’3(02)
02€0- 02€0-

goboog

(ll) \V/] & @2, V@g such that ZE;(92> > O, Z u2(017 92)[E>{<91) Z Z u2(017 ])J]T(Ql)
01€01 01€01

gboogod

00000 32 ()00000¢ =6, such that 3(A,) >0 00000000000
00000000000000000000¢€®©, 0000000000000000
00000000000000 320 ()0000000000000000(G)000
00000000

goobobobobbobodoooooooobobobbbboooooooobobbougo
gobogobbodobboooobbooobbuooobbboooobbooobD
gobobdoobbooobbboooobbooobbuooobbooobbooooo
00 320000000000000Myerson(1978 [46], Proposition 1) D00 0000
00000000 proper equilibrium OO0 O O00OO0O00OO

ogd 3-27. Xf S R(@l) gooo {f{(&l)}gle@lDXg € R(@Q) gooo {x;(eg)}92€@2
D00DO00(X], X3) € Rina(©: x©,) 0000000000000 DON00DOO0
goooooooobooooooon

(1) El(l, ]) € @1 X @1 such that Z Ul(i7 02)1‘3(92) < Z ul(j, 02)%3(82) — ZET(Z) =0
02€02 02€02

gobood

(ii) 3(4, j) € O2x Ogsuch that > us(by, i)7(01) < > us(by, j)zi(61) = 25(i) =0
0,€0, 01€01

17



goboood

00 3-2. 00O Moulin-Vial(1978 [45], p.203), Aumann (1987 [7], Proposition 2.3) O
000000000000 Myserson 00O incentive compatibility D00 (00O OO
O00000000)00000 3-1’o00 3-200000000000000000OO
gobobboooobobbooobobbuooouobbobooo

o0 3-1ogobobg 32 0dbobooobooobobooobbooboboon
goboggbbooobbbooobbooobbboooobboobboogobn
gobobuooobbobooobboobodbbbooobbboooobbooooo
oo

OobOo0booboobooboXxybO x;000o00ob00b0oooooooboboon
oooooo 36000 3-1, 3-1°, 3-203-2, 3-27 JO0OODOOOODOOOOOOO
gobobogobboogobboobobbooobbuooobbooobboooooD
gobbuooobbuooobbuooobbooobbooobbooobbuooobo
(X5, X5)0oooOOoOooo0ooooo0oooooOooooooooooooUOO 360
gobbuooobbuooobboobbbooobbuooobooobbbooobn
goboboooobbodad

0000000000000000000000000000000000000
000000000000000000000000000000000000000
000000000000000000000000000000 Aumann(1974 [5],
1987 [7])) 00 0000000000000 0000000O0000000O00000
0000000000000000 Rosenthal(1974, [62]) 0000000000000
00000 (§4.3200000000)00000 Aumann(1974, [5)) 00000000
000000000000000000000000000000000000000
00000 (2600000000)0

§4. 20000000000 (correlated equilibrium) 000000000000 %
§4-1. D O0O0O00ODOO (endogenous correlated equilibruim)

gobobboobbououooooobbobobbboouogooooobobobooboo
gbobbooobbuoodobbooobbbuooobuooobbooobboboobn
gbgobouogobbuodgbboobbooooboooobbuoobboobboobo
gbobboodgboodgbbbooobbooobbooobboobbboodabn
gobobooobbuogoobbuooobbboooobbuooobooobbooobn
0000000000000000000000000%0000000000000

0pQOoO0000000000 ((31),[32) 0000000000000000000000
(l0)0O00000000000000000000000000 Win-Win000OOOD0O000000
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O00000000000000000000000 Luce-Raiffa(1957, [38] p.91, p.94) O
0000000000000 00DO00DO00DO00O00DOO0DOO00DO0O0DOO0DbOOO0
0000000000 0oD0o0ooOo00ooodooDooooooooooooooood
00000000000 Aumann(1974, [5) 0000000000000 O0OOOOO
0000000000000 0ooooo0oDoooooooooDooooooooan
0000000000 19870 ([7) 0000000000000 0o0oooooooo
0000000000 0Doo0ooooO000ooooooooooDoooDooooDoon
000000 19400000000 198700000000DOO0O0DOODOODOODODOO
000000000000000000000000000000000000%000
0000000000000 0DO00DO00O0DO00DO0DbODOO0ODODOoDOOo0OoDoOon 3-6,
“oooOooOooDOoOooOOooDOoOooooooooOoooooooooooooooon
0000000000000 00000000000000000D0OLuce-Raiffab 00
0000000000000 oooooDo0ooooOooooooooooooog
0000000000000 0000OO00DO0DO00DO0O0DOOobOOoODOOoDOOoODOg
000000000 QOOFudenberg-Tirole(1991, [15], p.58-p.59) O O 0 O “the players
receive “endogenous” correlated signals” (p.58-p.59) 00 0000000000
O0000000o00ooooooooo 3-60000000000000000O0O
0 O Vanderschraaf (1995, [79], p.68) O O O O O “The endogenous correlated equilibrium
concept generalizes the Nash equilibrium concept simply by dropping the assumptions
that the actions of each player’s opponents are probabilistically independent and ...” O
000000000000 0Do0o0oDoodooooooooooooood

O0000D0000D000O00D0O0b0b00b0D0O Vanderschraaf 000000000
gogbbbuoooobbbuooobobbboodan

00 4-1. 00000007 := (N, {6,}, {u,(0)}, n=1,2) 0000000000
0000000 (X1, X,) €eR(O,x6,) 000000000000000000000
00o00o0o0O0o00%o

gobobboobobbouooooooobbbbuooooooboboboobbooooo
gobboboooooobogo

goooooooooobooobooboooooobooooboooooboobobooboboobooboboobooo
gbbooboooboooboobooooooooboooooooobooobooboooobooOooooooo
ooooooOoO0o00o0oooooOoOo00ooooOobO0o0ooooDoOb00000o0DO0 Win-Win OO
gboooobdobooooobooooboobooboobooboooooboon

2000000000000 0 H.Gintis(2009, [18], p.135-p.139.) 00 00000000000000
obooooooboooboobobooooboobo

000000000000000000000000000000000O00000000000
gboooooooooboooboobobooboooboooboooboobooboooboooboooooboo
gboooood
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00 4-2. 00000000 (X5, X3) € RO, x©,) 0000000000000
0000000 (endogenous correlated equilibrium) 00 000 00O

(i) VX, € R(O1) such that (X1, X3) € R(O:1 x ),
Elu (X7, X3)] = Elui (X1, X3)],
(i) VX5 € R(O7) such that (X7, X5) € R(O; x O3).
Elus(XT, X3)] > Elua (X7, Xo)].

00 3-600000000000000000 42000 360000 Ri(©;%x6,)
0RO, x6,) 000000000000R(O, x60,)10000000000000
0000000 suchthat 000000000000000O 36000000000
0000000000000 000000000000 36000000000000
0000000000 42000000000000000000000000000
0000000 41000000000000000000000000000000
0000000 42000000000000000000000000000%00
000000000000000000000000000000000000000
420000000000000000000000000000000000000
000000000000

00000 3-6000000000000000000000 3-1, 3-17, 3-2, 3-2°0
00000000 4200000000000000000000000000000
0000000 36000000000000000000000000000000
0000000000000000000 42000000000000000000
00000(X: X2, (X1, X3), (X, X,) 000000000000000000000
000000000000000000000000000

“0000000000000000000000000000000000000O0O0O000000
gbboobooobooobooobooooobooboooobooOooboooboooboobOooboooobooooOoo
0000000000000 ESS(660) 0000000000000 OOO0OOOOOOOOOOOD
oo0O0000oooO00oO0OO000oooOOO00OopESSOOOOOO0OO0OooooOOOoOoOoO
goooooooooooooooooooooooooboooooooooboooooooobooooboo
gbooooboooboooobooboooboooboooobooooobooooooboobooboooobooooboo
gboooboooooobooooobooobooboobooboooobooobooboooobooOoooboOooonoo
gboooooooooooooooooboooboooooooooobooOoobooobooOooobooooo
gboboobooooobooboooooboooboooboooboooobobooboooboooooboobo
ooooooooboooobooobooobooooooooooobooobooobDobDooboobooOoo
gboooooooboooooooooooooboboobooobooooobooboobbboobobooobooooboog
obbooobooooboooooooobbooobOoobooooooooooooboooboooobooooo
gbbooboooboooboobooobooooooboooboooooobooobooboobooboboooono
gbooooboboooooboooobobooooboobooooobobooooboOoboobooono

20



00 4-3. 00 B 00000000 0D0OOO ADODOOOO P(A/B)0OO

goodoon
P(AN B)

P(B)
O000PB)=000000000000000000 P(A/B)=0000000

P(A/B) =

Joooobbooobooobooooobb MODOOOODOOO X, YOO
goad

(X=m) ={we; X(w

(X=kY=m)=(X=

) =m}, me M
k)N (Y =m), k,m e M5

gboboboooobboood

P(X =6,,Y =0,) = P(X = 91/Y = OQ)P(Y:HQ)
= P(Y:92/X :01)P(X = 91) (1)

gbobobobooobobo0 Xboobobooboobobooyobooo
gobbbooogbbbuoooobbbooobbbuoooobbbuooabon
gobobo 4200000000000 b0b0000bbbooooobobooo

25(0)) == P(XT = 0,), 25(0,) := P(X7 = 0),
25(01/6:) = P(X;: =0,/X;=6) 0000z36,)>00000(:=0 23(6)=00000
25(02/6,) = P(X; =06,/XF=6,) 0000(6,)>00000(:=0 23(6,)=00000
21(01/605) == P(X, =0,/X;=6,) 000023(6,)>00000(:=0 23(6,) =00000)
22(02/61) == P(Xo =6,/X=6,) O0002(6,)>0000. (=0 2}(f)=00000

dodoooodoaood (1)DD
P(XT =01, X5 = 0y) = 27(01/02)25(02) = 25(02/01)7(61),

000x3(6,) >0000 {(61/05)}se0, 0 ©, 00000000P(O,) 0000000
2H(6,) > 0000 {5(62/61)}gc0, 0 ©, 00000000PO,) 000000000
000 {z1(61/62)}o,c0, O {22(62/61)}0,c0, 0000000000000

gbooobooboboboboob 4200000000000 0O0DOODO

gpoo0o0oD0O0O000 (R, F P)OOOODOOFOODODOOOOOOO
0p00 X0 QOO0 MODDODODOOOOODOOODOOODOODODOODOOODODOO00O00
FOOOOODDOO X0ODODOOOOOOODODOOOoOoOoooooo

‘0000000000 FOOODODOOO

000000000000 00000000000000D0000000000D0000000
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00 4-1. (X, X3) e RO, x0,) 00000000000000000000C
(X;, X;)00000000000000000000

(l) oono 6, e @2, {1’1(91/92)}91691 S P(@l) ooooo

Do > w(bh, 02)xi(01/62)x5(62) > D Y ur(by, O2)x1(61/6)x5(62)

01€01 02€02 01€01 02€02

goooon
(11) oo ‘91 € @1, {$2(92/91)}92€92 € 7)(62) ooogo

Do ua(b, 0a)w5(02/00)x1(61) = D D ua(6y, O2)wa(02/00)7(61)

01€01 02€02 01€01 02€02
ooooon
goooon 4—1DDDDDDDDDDDDDDDDDDDDD(i)DDDDD 6, O
0000 o, 000000000000O000O0000O00 6000000000000

oooooo ¢ 00b0bobobobogbooboobooobooboboooooon
gobboooogooon

00 4-2. (X7, X3)eR(O,x6,) 000000000000000000000
(X;, X;)00000000000000000000

(i) 23(6:) >0 000000 6,e©, 00000

V{z1(01)}o,co, € P(O1), Z w1 (61, O2)x7(01/62) > Z uq (61, O2)x1(61)
01€061 01€0,

afulululaln
(i) 27(6,) >0000000 6, €0, 00000

V{x2(62)}o,c0, € P(O2), D ua(bh, 02)5(62/61) > > ua(fy, O2)72(6)

02604 02€042

googod

gbobboooobbbuooobbobod

oo 4-1.
U1(92) = {91 € @1; {Ié%)f?h(l, 02) = u1(91, 92)},

U2(01) = {92 € Oy; jffé%>§u2(917 .7) = U2(91, 92)}7
@pureNash = {(‘917 92)7 81 S U1<82) — (92 S U2<91)}
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D00000000000000000000000000 Opurenesy 100000000
00000000000000000000000000000000000000000
0000000000000000 (X7, X3)00000000000 Depanas(©1%x05)
000000000

DendNash(@l X 62) - P<®IJUT8NCLSh)(: Q;Z};eNash)
oooood

U. ggggooobobbbbbboouoouooogboooobbbboboo
goboboboooobboboooon

00 4-100000.000 000 {p(bs, 02)}6,,0.)c01x05 € P(Opurenasr) 0 OO
000000 {(6, 6): p(61, 62) > 0} C Opurenasy DOODDODOOODDOD
oooo x§(92) = Z p(@l, 92)|:| ‘731(((91/92) = p(@l, (92)/33’;(92) if x§(92) > O, other-

01€61

wise 27(01/62) :==00000O,uenesy, D0 000000000

Vo, Hé%xul(i, ) > uyi(6y, 02) (2)

)

gobooboogogn

z3(0) >000 6, 0000 Y 2i(k/6) =10000U,(63) O Opurenvasn 0 0
keUq (92)
000, a3(6,) >000 6, 0000000

maxu (i, 62) = > (maxu(i, 62))77(61/62)
+€01 91€U1(92) .

= Z uy (61, O9)7(61/09)

01€U1(02)

= > w6y, 0:)71(01/05).0 (3)

01€01

000000000 (2)000 (30000000 ie6, 0000

> ui(fr, O2)x1(601/02) > i (i, 02) (4)

01€01

00000000000 {#1())}ico, € P(©,) 00DD0O0O0D (4) 00000000
z())0000/00000000000 Y #()=100000000000000

1€0,

Z u1(01, 62)27?(91/‘92) Z Z u1(91, 02)1‘1(61).

0,€04 01 €01

00000000 420 ()0000@) 0000000000000 OO
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{p(ela 02)}(61,92)E@1X92 € P(@pureNash)

0000000000000 00000000000D (X7, X;)ooooooooo

DO00000D00D00000000 (X5, X3)000000 {p*(01, 62)}e,co, o,co,
OO0O0POpuenasy) 0000000000000
21 (61) == 329, (01, 62), 25(02) := 39, p(b1, 02), x1(01/62) == p* (61, 02)/x5(02), 23(62/61) ==
p*(6h, 62)/27(0;) OO OO

000006 €Oy, b€ ©, 00000 p(fo, f0) >0 0 00 (B0, b20) & Opurenvash
D00000O002(0) > 00 23(f) > 00000000 g ¢ Uy(f) 000
Bao & Us(610) 0O DO

000 61 ¢ Ui(e) DOOD DD, Uy(f) 00000

max w1 (2, Oa0) > uy (610, Oa0) (5)

good

Z uy (01, 020)77(01/020) < Z w1 (61, O20)77(01/620) —|—m%xu1(i, 020)77(010/020)-
0166, 01€01,01£010 e
(6)

0000 max;eco, u1(4, 020) = u1(011, 60) 000 0, OOOOOOODODOODODODOOO
U000 max 0OOOO0OOOOOO0OO0O0OOO0OO0OO0O0OO0OO0OO0OOO0O0O00OO000
0000006, 0000000 {z1(01)}e,co, DODODODODODOOOOO
21(011) := 27(011/020) + 27(010/020), 21(010) := 0, 21(01) := 27(61/020) ; 01 # b0, O11.
000 (6)00ooooooo

Z Ul(el, 920)9L’>{(91/920) < Z Ul(el, 920)$1(91)

0,€01 6,€0,

0000000000420 ()000000000000 (X7, X;) 0000000
000000
00 6y ¢ Us(6yo) 000D D0D00U(0) 000000

ax (610, 7) > u2(bho, O20) (7)
€029

J

good

Z uz(bho, 02)z5(62/610) < Z uy(010, 02)25(02/610) +max us (010, j)x5(020/610)-
02€02 02€03, 027020 j €02
(8)

00 0 0max;co, us(fro, j) = us(by, 01) 000 6y 0O00D06, 0000000
{22(62)}e,c0, 00000000000
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T2(01) = x5(021/6h0) + 25(020/6h0), T2(020) := 0, 22(62) := 25(02/610) ; 02 # 020, O21.
god (S)DDDDDDDDD

Z uz (610, O2)x5(02/610) < Z uz(bho, 02)z2(02)
01€0, 02€02
0000000000 420 () D0o000O00OO00000 (Xy,X;)ooooooo
gooooo
000000 Oprenvesy OO OO0OO0DOOO0OOO0OOOOOOOOODOOOODO
oooad

& Examples.

00 4-1.0Fudenberg-Tirole 00000000 ([15], p.54) 000 example 00000
gobbotbuodoogouobobbobobobdogbboodoooooobbobobobouuoua
000006,=60,={1,2}00000000000000000O0O0OOO0OO0OO
gogouooob20000040n

goooo 2

ooooo 1 (1] (5,1) | (0,0)
2 4,4 | @, 5

Table 4-1

ooo0ooobOoboobooogooobD 3boobobe xe, 00b00ooogon

(3 e300 1)

000000002x200 (py) 0 py == P(Xy =i, X3 = j) O(X7, X3) 000
0000000000000000000X;0 X;00000000000000 X;
0 Xx; 00000000000000000000000000000000000
000000000000000000000000000000000000000
000000D00000000000000000 030 P(X; =4) =1/2,i=1,2,
P(X;=j)=1/2,j=1,200000000000

gbbooobbogbbobooobbooobbuoooboobboobobooon
gobbbooobbbuoooobbbuodobbboooob

00 4-1. XeR(O) O YeR(O,) 00ODDOD0D0O00000000000O0O
{pi; =P(X=iY = }ico,jeo, € PO xO,) 00D00DO (py;) 0000 (rank) O 1
00000000000 2x2000000(64]=0,/=2000000000000
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gobobooooooon

gooboogooboobodbooobooboobobooboobbo 41000
goboooogbon

z 0
{(0 1_z>:z01+(1—z)02; 0<z<1}.

Ugb 4100000000 0<z<lUObOOooooboobOoboobobooboon
goboboooooooboobbto 1bbbodb 4241, 00000 200000
05-4:0000PX;=1,X;=1)=-0000000000000000000
000000000000000000002=1/2000000000000000
gobobooogbbobuooobboboooobbbuoooobbbodzuooobon
gbobooboboobuoboboboobobuoobbobobooboboobob
gobbbuogobbbooogbboboooobboboooobood

ob 4200000000000000D000DO0O0O0DOODODOODDOODOOO 10
gbobogbbogbbooobtb 2b0000bboobbuoobbooobobooobn
gooo

gogoo 2

1 2
ooooo 1 [1] (1, =1) | (=1, 1)
(-1, 1) (1, —1)

Table 4-2

gobobboobobboouooooobobbobbbouoooooboboodooooon
gbobobuobd4100b0bbo0boboobobboobooboboboon
gobbooobuoggbbooobobobooobbuooobbooobbbooon
gboboobobboobuobobobgoobobobobobobooboboobob
gobboobboogbbobuooobbuoobbuooobbooobobboogobn
good

§4-2. 00000000 DO0OO0OOO0ODOODODOOO (exogenous correlated equi-
librium)

000000000§70 000000000000000000(450-490)000
0 Aumann 000 ([5,[7)00000000000000000000000000C0O
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
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000000000 bOO0o0bOoOo0o0obOo0DbOo0bOoooDobOOo0oDbOOoooboOooOoona
0000o000ooobOooodbooooboooobooooobOoooooooooon
000200000 (Aumann 1974, [5]0 1987, [7) 000000000000 COOO
000000 ([7)0000 00 Fudenberg-Tirole (1991) 00 000000000000
000o0O000obO0o0ooboo0bDbOoo0DbooooDobOo0ooDobOoOoooon
0000000000000000000000000000000 (Koéno, [31],[32])
000000 AumannO 197400000 1987000000 O correlated equilibrium
0000000000000 000o0oDooo0ooo0oOoooogndAumann 0
0000000 DOO000bODOO0o0o0DbOOo0o0oDbOoO0o0ooDoOoOOo0oooooOooon
0000O00oooooooobooooboooobooooboooooboooooo
O000O000o0bO0oooobooobo0ooobOoo0oDbOoo0ooDobooOoooon
0000000000000 00000 Aumann 0000000 DOOODO O Rosenthal
(1974, [62)) D0 000000 Aumann 0000000000000 DOOODODOOOO
0O kono([31))0 §7 00000000

0000000000000000000000000000000000000
000000000 Luce-Raiffa(1957, [38] p.91, p.94) 0 0000000000000
0000000000000 Aumann(1974, [5)) 000000000

ooooo

00 43.0000000000000000000000000000000

gobooo 2

Doooo 1 (1] (2,1) | (0,0
2] 0,00 | (1,2

Table 4-3
O0dO0o00ooO0oo0oooooouoo 3goooo 1gogooooouoooooo

(3 0) (0 0) e (2 )

0000000000000 (2,1),(1,2),(2/3,2/3) 000000000000000
000000003000000000000000000000000000000
000000000000000000000000000000000000000
000000000%00000000000 (refinement) 0000000000000

000000 (35,33000000000000000000000000000000O0O0ODOO
gbobooooooboboboooooooobooboboobooooooboobobobobobooboonDo
obobooobooobooooboooooboooooboooooooooooboOoobboooooooooonn
boooOoboobooobooobooobooboobooooboooobooooboooboOoboowWwooan
gbooooboooboobobooooboooobobooooobooog
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0000000000000 0000000000 (reasonable) 0000000000
000§709 0)0 0000000000000 0O0DOCOO0OOOOODOOOOO
Luce-Raiffa(1957, [38], pp.115-116) 000 0000000000000 OO0OOOOO.

Recall that if this game is repeated in time, it is reasonable for the players to al-
ternate, in phase, between their first and second strategies. This yields (2,1) and (1, 2)
as alternate payoffs, and the average payoff per trial is (3/2,3/2). This expected payoff
cannot be achieved in a single trial if the players randomize without any preplay com-
munication; however, if they can communicate, then they can achieve the singe trial
expectaion of (3/2,3/2) by tossing a fair coin to decide whether to choose (1,1) or (2,2).
Thus, by correlating their mixed strategies, which is possible with preplay communica-
tion, the players are able to enlarge their potential payoff set in this game.

O000Aumann 00000 Luce-Raiffa 000000000 OO0ODOOODOOOOCOO
gbbodbbobodbobog 1gbbobodgbbodb 20b00bboonbn
gbbubdboboodbbodobbdudg 1o0uabb 20buo0obob0oboogbn
0000000000000 000000O0O0O0O00O0O0s3/2000000000 2/3
goboggbbooobbuodoboooobbuooobbboobobboodgoo
gobogobobboogobbuogbbbooobobooobbooonobbooonn
gobdgbbdugdgbbobdooobboodobbbuooobbboooboooobn
gobboobobooobbooobbooobbooobbooobboooboo
goboog

gobobobobboogoooobboobbuoooooooboboobbbooooon
O0000000000000Luce-Raiffta0 000 Aumann OO0 OO00O0OOO0DOOO
000 (random device) DO O0O0O0O0OO0O0OO0OOOO0O0OOOOODODOOOOOODOO
gobbdooobbuooobbooobbboobbuooobbooobbooobb
gobboogobbboooobboooobbboobbbuooobbboog 200
gobbbuoooobbbodgo

$4-2-1. DO O0O0OOOODOODOO

000000000
['= (N, {On}, {un(0)}; n € N)

000000000000 |N|>3000000000000000000O00OODOO
000 (|N=2)00000000000000000O0oooooOOoooooDoood
gobobooobogobbooobobbooobboobbboooobboooobon
000000000000000000000000000O0000007™0

"OFudenberg-Tirole (1991 [15], p.53) 0 O “Now consider players who may engage in preplay discus-
sion, but then go off to isolated rooms to choose their strategies.” 0000000000 O0OOOOO
preplay discussion 0 000000 0OOOO0O
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000

A, 00000 R(r=1,2)0000000000000000000000000
0D000000000000000000000000000

Z, A, 000000000000000 n000000000000000 n0O
00000000000

R(A1 x As): A, x A, 0000000000000

oboobd ,20000000 4,2 000000000000 1,20000
Ubd X, X, 0ooobooobobooboobooboo

00 (A-1): (X1, Xo) € R(©:x0,) 0 2y, Z,00000000000007000
O00000 0, €0Oq,0, €030 A\ €A1, Ay € Ay such that P(Z; = A\, Zo = A\y) >0
ooon

P(X) =01, Xo=02/Z1 = N1, Zo = \g) =

P(Xy = 01/70 =\, Zo = M) P(Xo = 02/71 = M, Zo = \o)
ooOooon

00 (A-2): 00000 n(pn=1,2)00000/000000000000000
D0000000000000000 6, €©y,6, €0, 0 A €Ay, Ay € Ay such that
P(Zi=M, Zy=X)>00000

() P(X1=0,/Zy =M Zo=X) = P(X,=6,/Z1 = \y),

(il) P(Xy =02/71 = M\ Zo = \g) = P(Xy = 02/ 75 = \s).

ood
Rzl,zz(@lx@g) =

{(X1, X5) € R(©1%6,) : (X1, Xo)such that 00 (A-1), 00 (A-2) (i),(i) DOOO }.
ooooooooooboooooooooooonooooooooooooon

ooooooooboobobobo 4y, 200000004, 22000000000
gbooobooboobooobo

00 4-4. 00000007 = (N, {6,}, {u.()};n=1,2)00000000000
00 (X1, X3) €R(O1xO,) 000D Ry 2,01 x60,) 0000000000000
roo000000000000O0On

gbobobooogobboooobobooodgn

"OOo00000000000000000000000000000000000000000
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00 4-5. 00000000 (X], X5) e R4,.2(01x0,) 00020000000
000000000000 0000000000 (exogenous correlated equilibrium with
agents) 00 00O0OOOO

(i) VX, € R(©,) such that (X1, X3) € Rz, 2,(01 X ©3),
Elui (X7, X3)] = Elun (X3, X3)],

(ii) VX2 € R(O2) such that (X7, Xs) € Rz, 2 (01 x Os).
Elup(XT, X5)] = Elup(X7, X))

00000 450000000000000000000000000 (X, X) €
Rz.2,(©1x0,) 0000000000000000000(Z;, Z) € R(A; xAy) 00
00000000000 (X, X,) 00000 p(6y, 6) := P(Xy =61, Xo =6,) 0 40
00000 (X, X, Z1, Z,) 0000000000 (A-1),(A-2),31),(i) 0000000
000000000000000000000002(A, ) :=P(Z =X, Z=2X)0
000

p(el, 92): Z Z P(X1 =01, Xo=0y, Z1 = \1, Zo = )\2)

A EAL AoEAS

=3 3 P(Xi=01, Xo=0:/71 = N1, Zo = Xa)2(M1, \a)

A1E€AL A2€A2
00000 (A-)0000

= Z Z P(Xl = 91/Z1 =\, Za= )\Q)P(XQ = 92/Z1 =\, Za= )\2)2()\1,)\2)
A1€AT A2€A2
00000 (A-2)0000

=3 Y P(Xy=61/Z = M)P(Xy = 05/ Z5 = Xo)z2(M1, Ao)

A1€EAL A2€A2

=D > w0/ M)2a(ta/X2)2 (M, Aa). (9)
AMEAL NoEAs

good xl(el/)\l) = P(X1 = Hl/Zl = /\1) U x2(02/)\2) = P(X2 = 92/22 = /\2) RN
ood

0000000000000 (X, X,) 00000 p6,6,) 0 6, 000000
({1‘1(91/)\1)}916@1 € P(@l), )\1 < Al) O @2 oooood ({$2<02/>\2)}92692 & 77(@2), )\2 €
A)0000D00000000000000000000000(X,, Xa) € Rz,.2(0;
0,)00000X,, X, 0O0OOODODODO

X1~ ({z1(01/ M) e, s M € A1), Xo = ({22(02/X2) }o,e0, 5 A2 € Ag)

goboon
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Oooo000 (A-1),(A-2)0000000C0O0OD0ODDOOO0O0O0OOODODOOOOOOO
0000 (A-1),(A2) 00000 ({2a(Ba/M)}besco,: A €Ay), (n=1,2) 000000
0o0doodd n 0000 D0ooooooooooooooooooooooogon
0000000000 (pooling strategy) 000000000000 OOOODOOODOO
O (separating strategy) 00000000000 OOO

0dodododoooobooooooooooooooooooooooooood
0oodooouoooooooonoooonooooboooboooooooooon
gooooooooooboooooooooooooooooooooooooon
o0 1000o0oooodooondoooooonooooboooonot
oo ooouooooboooooornoooooooon
ooooooooonodooooooooooobooooooooodooon
O0000000000000000087(960)00000000000O0O0O0OOOO
0doooogs7r0oooooooobOoOo000ooooooooooooooogao
goododoooooooooooooooooooooooooooooooood
godooboooooooodoobooonoooooon

00 4-3. (X7, X}) € Rz.2(0, x0,) 0000000000000000000
00000D00000000000X; 000 ({23(6:/M)}eeco,; M €A) 0 X3 00
O ({23(62/ ) }e,c0,: Ao € A) 00 0000000000000

() 000 ({21(61/M) Yoo, € P(O1), M e A) ODDOOD

ST 3 0 Y wi(h, 02)(25(01/MO— z1(61/ M) 2502/ X2)2( A1, A2) > 0

01€01 02603 \1€A| Aa€Ao

gooood

(i) 000 ({22(02/72) }apco, € P(O2), \a € Ay) DO DO OO

Z Z Z Z u2(01, QQ)ZET(@l/)\l(I;(QQ/)\QD— [EQ(@Q//\Q))Z(/\h /\2) Z 0

01€01 62€02 A\1EA1 Aa€A2

gobooog

0043000 450000000000 0000O0O0O0O0D0000ODOO0OOO0O
ooood ({]31(81/)\1)},916@1 ; >\1€A1), ({x2(92/)\2>}92€@2 ; /\26/\2) goodd )\1,
A 0000000000000000000000 () 000000 A, 00036G)0
dodooo Ooooooooooobooooooooooooooooooo

00 4-3°. (X7, X3) € Rz,.2,(0, x0,) 0000000000000000000
00000D00000000000X; 000 ({23(6:/M)}eco,; M €A) 0 X3 00
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O ({23(62/ M) }e,e0,; X €Ap) 000000000 O000O0OO0

()000 N e 0000 {z:(6)}seo, € P(©;) 00DODODO

Z Z Z U/l(gl; 6’2)([E>{(91/)\1D— Il(el))l’;(eg/)\g)Z()\l, )\2) Z 0

01€01 62602 A2€A2

gobooog

(i) 000 A eA, 0 000 {25(62)}gpe0, € P(O,) 00D DD

ST DT wa(bh, O2)ai(01/A0) (w3 (02/ Ae0— 22(62))2(Ar, A2) > 0

01€01 0205 \1EA

googod

00 4-2. 00O 4-3' 0000 Rosenthal(1974 [62], p.119) O “correlated equilibrium”
0000000000000 00000o0o0oO (A-),(A-2)0o0ooooooooooo
00000000000 bo0obob0obDbOobDb0o0obU0o0obUdUubUUU Rosenthal O
00000000 1000 {¢y000ooo 2000 {p;}00O0oOooooooo
00000 7/C;, /D, 00000000000000

Cs={Z1=s}t;s=1,...k; Dy={Zy=t};t=1,...,¢,

(Tl/ch s 7fk/ck) — ({x1(91/1>}91€@17 s {xl(el/k)}ﬁG@l)’
@'/ D1, 7/ De) <= ({22(02/1)}ssc0s, - - - {72(02/0) }osc0,),

0000o0ooooDbOo0000oooond 43 00000 ‘correlated equilibrium” 0O 0O O
goooo

gobobobobbougoogobboobbuoooooooboboobbboooooon
gbogobgooboobon

00 4-2. 00000000000000000000 (X7, X3) € Rz, (01 x0,)
000000000 Dy, 2, eonvasn(©1x6,), 0000000000000000000
000000000000000000000 Dres(©; x©,) 0000000000

DNash(@l X 62) C DZl,Zg,e:wNash(@l X @2)
ooooon

00 4-3. 000 Rosenthal(1974 [62], p.119) 000000 42000000000
gbobbodgbobbdooobbuoobbooobbuooobbooobboooboo
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OO000D0O000 “ordinary Nash equilibria are correlated equilibria with trivial parti-
tions”(p.119) 000D O0O0O0OCOOO0ODOOOOODOOOOOOOOOO “correlated
equilibrium” 00000000000 O0ODOOO0DOODOO0ODOODOOODOODOOODO
0000 (7,7) 0000007 =7/C;(i=1,...,k), Z=9/D; (j=1,...,0) 00
OO000000 “correlated equilibrium” OO0 0000000000 OOODOOOO0O
000420000000 Awmann 0000000000 O0ODODOOOOOODODOO
0000000000000 000000D00D0co 00000 ODOOODOODODn
oobooooooobobooobooboooobobooobooDooboobooooo
ooooo

od 4-2 000.000 43 DDDDDV)Q < Al,l'){(el/)\l) = .Z'T(61>, V)\Q S
As, 23(63/X0) = 23(6,)(00000000) 00000000000y, ., 2(A, ) =1
000000430 ()0 () o0o0o0o00o00ooooooooooooog

(1) 0000 {2106))}s,c0, € P(©:) DO DO
Do D w(br, O)xi(01)a5(02) = D Y ua(01, O)w1(61)25(602)
0,€01 02604 0,€01 02604
gooogd

(il1) DOO0O0O {22(62)}eeco, € P(G2) ODOODO
Yoo > ua(b, 02)xi(01)x5(02) > D D ua(6h, 62)x7(61)w2(0)
01€01 62602 01€01 0205
ooooon

00000000000000000 {2:(6)}sco, € P(O1) O {a5(62)}o,co, €
P©,) 000000000000000000000000000000000000
000000000000000000000000000000000000000
00000000000000000000000000000000000000

D0000O0Rosenthal 000000000 Z,% 000000000000000
00000000000000%,2, 00000000A, =A,00000000000
000000000000000000000000000000000000000
0000000000000000000000000000000

goooooooooooooooooooooooooooooooobobgon
0000000000 00DooOooooD 3-2(1s0)0000O0O0O0O0O0O0OooOOO
gbogobobbobosoboobobboboobooboon

00 4-4.0 Yy ,en,2(M,A2) >00000000000 MqeA, O00OOO
@1(X;/)\1) = {61 € @1, {2%)1( Z Z U1<i, 92)%3(92/)\2)2()\1,)\2)

0202 \ocAo
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= 3 > wi(b, 02)a3(02/Aa) (M1, M)},

02602 Ao

00 M eA 00000000000 (x3(02/A2; A2 € A) 000 0O best response 0 0
gooooooom

Saen, 2(A,A) >00000000000 AMeA, 0000

@2(Xik/)\2) = {92 € @2 3 Jnéaéx Z Z u2(91, j)$T(01/>\1)Z(/\1,/\2)

2 01€01 \1eA

= > > ug(by, O2)a7(01/M)z(A, A2)}

01€01 \1eA

D00000000(X;, X3)€Ry (01 x6,)00000000000000000
000000000000000000X; 000 ({2(61/M)}aco,; A € A1) O X3
000 ({a3(62/A)}eco,: o € A) 000000000 0000ODO

(i) Sapen, (A A2) >00000000000 M eA 0000
{91 € @1, %T(91/>\1> > 0} C @1(X§/)\1)

0oooon
(il) Taen, (A, A) >0 0000000000 AeA, 0000

{92 € @2; 13;(92/)\2) > 0} C @Q(Xf/)\g)
ooooog

00.00000 440 ()000000000000006,(X3/A) 000000
0000 j €60 Syen,zA, ) >0000000 M eA, 000O0

max Z Z up (i, O2)x5(02/X2)2( A1, A2) =

€61 02€02 A2€A2

Yoo> > w(by, 02)x (01 / M)x5(02/X2) 2 (A1, Ag)

01€01 02602 A2€A2

> > > wi(ds 2)a5(02/X2)z(Mr, Aa)

01€02 A2€AS

0D000000000000000000000000 {21())}je0, € P(©;) 00O
z1(j) 0000 j 00000000000 Y,e0,21(j)=100000 430 (i) 00O
0000
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000 er, 2(ALA) > 0000000000 A €Ay 06e® 00000
b0 ¢ O1(X3/\) OO0 2(6o/N)>00000000006,(X3/\) 000000

m%X Z Z U1<i, 92)33;(92/)\2) )\1,)\2 Z Z u1 (910, 92 $2(92/)\2) ()\1,)\2).
tE€01 02602 Ao 02602 Ao
D000{ €O;;z(:) >0} CcO((X3/\) 0000000 {z1(i)}ico, € P(O;) OO
0o

Yoo > > w(b, 02)xi(01/ M)a5(02/X2)2 (A1, A2)

01€01 0205 AocAo

= Z Z Z u1(91, GQ)ZT(91/)\1)1‘;(62/)\2)2()\1, )\2)

01€01,017#010 02€02 Aa€As

+ > D w(bho, 02)x7(010/M)5(02/X2) 2 (A1, Aa)

02602 Moo

< max Z Z Ul 92 .7)2 92/)\2) ()\1,)\2)

i€61 0202 N\ocAo

= > > > wlby, ba)wi(01)x5(02/ M)z (M, Aa)

01€01 02602 A2€A2

00000000000000 430 ()000000000(X:, X;) 0000000
0000000000000000000G)0000000000000000

gooon

00 4-4.) (Fudenberg-Tirole, 1991 [15], p.54)0 4-100000000000000
000000000000000000000000000000000000000
0000000000

goboo 2

ooooo 1 (1] (5,1) | (0,0)
2 (4,4 | @, 5)

Table 4-4=Table 4-1

000000000000000000000000000300000
10 0 0 1/4 1/4
o1 = 09 = Oq = .
o o) \o 1) 7P N1y 14
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(Fudenberg-Tirole, 1991 [15], p.54) OO0 Aumann 000 (1974, [5)) 0000

1/3 0
og = .
1/3 1/3
gbobodbobbodbuobotbodbuobdobuooobobuoboodoboobodan
ooogo

OOo00o0ooO0ooooooono A B,COO0O0O00OO0O0OODO 10000 ADO
ooooobooob 1000000 pOobb0 CcObO0OO0ObDOODObODO 200000
Oo0ooo0o0o 20000 AQOOO BOODOOOODOOOD 100DOOO CO
gbobgobboogn 200000000000 000b000bLbOo0o0boOOoOnn
gboboobobooobobobobobooobobobo10b0b0ob 20
gobboboooobbbdud eoobbbuoogn

O00000000000000000A, =A={1,2} 020000000000
0000000 A B,CODODOO0ODODO AMOOD0ODOO1eANi A 2eN < BUCO
O00A 00000 1eMrv&eAUB2e & CO00000O0O0O0O0ODO0OODOO
gooob 4, 2, 000000000000 bgobooboboobooobooon

2(1,1)=P(Z, =1, Zo =1) = P(AN (AU B)) = P(A) = 1/3,
21,2)=P(Zy =1, Zo=2) = P(ANC)) = P(0) = 0,
22,1)=P(Z, =2, Z,=1) = P(BUC)N (AUB)) = P(B) = 1/3,
22,2)=P(Z, =2, Z,=2) = P((BUC)NC) = P(C) =1/3

t 1) =1, 21(2/1) =P X:2/Z1:1:,

25(1/2) = P(X5 =1/Z,=2) =0, 23(2/2) = P X; = 2/22 -

000000000000 (X:, X3) 000000 (300)00000000000
Do, 000000000000000000000000O0O000000O00000
000000000000000000000000000000000000000
000000000000000000000000000000000000

00 41. 0 44000000000000000 2(1, 1) = 2(2, 1) = 2(2, 2) = 1/30
2(1,2)=00000000000000000000000O0O0O0OOOOOOOO
00000 4000000000000000020000000000023(2/M)=
1—a%(1/\), 23(2/) = 1—23(1/X) 00D D000000000000 (23(1/1), z5(1/2)
O (25(1/1),23(1/2) 000000000 P(X] =601,X5 =0) :=p(01,05); 01,00 = 1,2
gooooooo

(1) (@7(1/1) =1, 0 < 27(1/2) < 1/2), (25(1/1) = 1, 25(1/2) = 0),

36



o= =i/ (1 0 ) +aam (%),

000024(1/2)0 0<#i(1/2)<1/20000000000000000
(2) (x71(1/1) =0, 1/2 < 2{(1/2) < 1), (25(1/1) = 0, 25(1/2) = 1),

afwﬁum(%g1ﬁ)+u—ﬂum»(£32%).

00002%(1/2) 0 1/2<2%(1/2)<10000000000000000
(3) (z1(1/1) = 1, 21(1/2) = 0), (1/2 < 23(1/1) < 1, 23(1/2) = 0),

o=/ (Y )+ a-aami (g 5la ).

0000zy(1/1)0 1/2<z3(1/1)<10000000000000000

(4) (21(1/1) = 0, 27(1/2) = 1), (0 < a5(1/1) < 1/2, x5(1/2) = 1),

==y () 1) ason (T ).

0000z5(1/1) 0 0<#3(1/1)<1/20000000000000000

(1) 0000 #3(1/2) =0,000 (3) 0000 a3(1/1) =1 0000 Fudenberg-
Tirole 100 0, 000000000000000 4-1(260)00000000000

(0 4-5.) (Aumann(1974 [5], example (2.7)).

goooo 2

1 2
0oooo 1 [1] (6,6) | (2,7)

Table 4-5

gobbboooobbboooobobboo3sguoonoo
0 1 0 0 4/9 2/9
o1 = , 02 = y 03 = .
0 0 10 2/9 1/9
Aumann (1974) O
(13 13
= \13 o0
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gobbogobbid esdbgbbbooobbbooonobbuooonoobobogn
00000000 randomdevice OO OODODOOOOOOOOOOODO

00000 1/3000000030000 A B,CO0O0O0O0OOOOOO 1000
0 ADO00O00ODOO0ODOO 2000000 BOODO CcOOOOODOOODOO 1O
O000o00oOoooobo0o 20000 AOOO0 BOOOOOODOOOOO 100000
0O cCO0b0obO0oo0oob0ob0 20b0b00000OO0OO0O0ODO0ODODODbODbDObOO
gboboggbbdubbuooboobbooobboobboobbuoob 10000
g 200000o0bbboooooon oo 00ooobbogd

O000000000000000000A; =A={1,2}020000000000
0000000 A B, COO0ODODO AODOOOO 1eA e BUC,2eA; < A0
O00A, 00000 1eMrs & AUB2e b & CO000O0O0O0O0O0O0ODOOODOO
gooob 4, Z,000000b000boobooboboboboboobooon

(1, 1)=P(Z =1, 2,=1) = P((BUC)N (AU B)) = P(B) = 1/3,
2(1,2)=P(Zy =1, Zy=2) = P(BUC)NC) = P(C) = 1/3,
22,1) = P(Z1 =2, Zy = 1) = P(AN (AU B)) = P(A) = 1/3,
2(2,2) = P(Z1 =2, Zy=2) = P(ANC) = P() = 0.

2i(1/1) = P(X; =1/Z, =1) =1, 21(2/1) = P(X; =2/Z, = 1) =0,
vi(1/2) = P(X; = 1/2, =2) =0, 2%(2/2) = P(X} = 2/Z, = 2) = 1,
z5(1/1)=P(X; =1/Z,=1) =1, z5(2/1) = P(X5 =2/Zy=1) =0,
23(1/2) = P(X} = 1/Zy = 2) = 0, 23(2/2) = P(X} = 2/Z = 2) = 1.

000000000000 (X:, X3) 000000 (300)00000000000
Do, 00000000000000000000ODOOOOOOO000000000
00000000000000000000000000000000000000CO
0000000000000000000000000000000000

00 4-2. 0 45000000000000000 2(1, 1) = 2(1, 2) = 2(2, 1) = 1/30
2(2,2)=0000000000000000000000000000000000
00000 40000000000000002000000000002%(2/\) =
1= (1/M1), 23(2/X0) = 1—23(1/X,) 000 0000000000000 (x}(1/1),27(1/2)
O (x3(1/1),25(1/2) 000000000 P(XF =61, X5 = 603) := p(61,065) ; 0,05 = 1,2
00000000

(1) (21(1/1) = 1, 27(1/2) = 0), (25(1/1) = 1, 5(1/2) = 0),

(3 %)

(2) (21(1/1) = 1/3, 27(1/2) = 1), (25(1/1) = 1/3, 5(1/2) = 1),
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o= (4yar 3yor)

(3) (21(1/1) = 1, 27(1/2) = 1/3), (23(1/1) = 2/3, 25(1/2) = 0),

o= (3 9

(4) (21(1/1) = 2/3, 27(1/2) = 0), (x5(1/1) = 1, 5(1/2) = 1/3),

®:<gg’;;>

b 4-10 4200000000000000000

00 4-5. O, =0, =A; = A, ={1,2}2000)0000 (X7, X3) € Raz,.2(01 X
©,) 00000000000000000000000000000000000X;
000 (25(6:/M)}ocor; M € A) O X3 000 ({a5(62/00) Yoo, : Ao € A) OO O
000000000000

21(2/M) =1 — 2 (1/M0; Ay = 1,2, 22(2/X) = 1 — 25(1/Ag) 3 Ay = 1,2
0000 (X, X3) € Rz 201 x0,) 000000000000

(1(1/1), 1(1/2), 22(1/1), 22(1/2))
0000000000x(1/1), 21(1/2), 22(1/1), 25(1/2) 000 00 10000000
000000000000000000000000000000

Z()\l, .) = Z()\l, 1) +Z(>\1, 2) >0; Al = 1, 2,
z(o, Ag) = 2(1, Aa) + 2(2, A2) > 0; Ao =1, 2

ooooooooon
A1 (02) = wr (1, ) —wr(2, 0), (05 = 1, 2), As(6)) == us (61, 1) —us(61, 2), (6; = 1, 2)
oood
00000000000 43000 (), () 0ooooog
-)o<ve<10000O0O

2

(27(1/1) — 2){A1(2)2(1, &) + (A1(1) — A1(2)) D 25(1/A2)2(1, A2)} > 0 (10)

Ao=1
ooooon
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(-2) 0<Vz<100000
2

(27(1/2) — 2){A1(2)2(2, o) + (A1(1) — A1(2)) D 25(1/X2)2(2, A2)} > 0 (11)

Ao=1
ogooood

(i-)0<Ver<100000
2

(23(1/1) — 2){A2(2)z(e, 1) + (Aa(1) — A2(2)) > 27(1/A\1)2(Ar, 1)} = 0 (12)

0oooooo -
(i-2) 0<Ver<100000
(3(1/2) — 2){A2(2)z(e, 2) + (A2(1) };%1M1 z(A1, 2)} >0 (13)

goboog

00 41 000. 0 4400 2(1,1) = 2(2,1) = 2(2,2) =1/3, 2(1,2) =0 00
00 2(1, 0) =1/3, 2(2, o) =2/3, z(e, 1) = 2/3, 2(e, 2) = 1/3. A1(1) =1, 4,(2) = —1,
Ay(1)=1,4,(2)=-1000000 450 (10)0, (11)0, (10)0, (13)000000
0oooooo

(-)0<Vx<100000
(z1(1/1) = x)(225(1/1) = 1) = 0 (14)
000000

(i-2) 0<Vz<100000
(1(1/2) — x)(23(1/1) + 25(1/2) = 1) 2 0 (15)
000000
(i-1) 0<Vz<100000
(z3(1/1) = 2)(21(1/1) + 21(1/2) = 1) = 0 (16)
afulululals

(i-2) 0<Vr<100000
(23(1/2) — x)(227(1/2) = 1) > 0 (17)

gobooog
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00410 (1)00 (4)00000000000000 (14), (15), (16), (17) OO
00000000000000000000000000000 1040000000
000000000000000000000000000000000000000
0D000000000000000000000041000000000000

00 42000. 04500 2(1,1) = 2(1,2) = 2(2,1) = 1/3, 2(2,2) =0 00
00 2(1, o) =2/3, 2(2, 8) = 1/3, z(e, 1) = 2/3, z(e, 2) = 1/3. A;(1) = —1, A,(2) = 2,
Ay(1) = -1, A,(2)=2000000 450 (10)0, (11)0, (10)0, (13)000000
0oooooo

(-)0<vVe<100000
(1(1/1) — @) (=3z3(1/1) — 3x3(1/2) +4) = 0 (18)
0Dooooo
(i-2)0<Vr<100000
(#1(1/2) — 2)(=323(1/1) +2) = 0 (19)
0Dooooo
(i-)0<Ve<100000
(23(1/1) — 2)(=3z1(1/1) — 3x1(1/2) +4) = 0 (20)
0oooooo
(i-2) 0< Ve <100000
(z3(1/2) — 2)(=3z1(1/1) +2) = 0 (21)

0ooooo
00420 (1)00 4)00000000000000 (18), (19), (20), (21) OO
00000000000000000000000000000 2040000000
000000000000000000000000000000000000000
00000000000000000000000 42000000000000

(0 4-6.) Aumann OO0 (1974, [5)) 000000000000000000000
000000000000000000000000000

oooon 2
1 2 3
1
ooooo 1 (6,6) | (0,0) | (2,7
3] (1.2) | (0,3) | (0,0)
Table 4-6
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00000 450000000000000000000000000000000
00006, =60,={1,2,3}(3000)0000000000000000000 450
000000000000000A; =A,={1,2},2(1,1)=P(Z, =1, Zy=1) =1/3,
2(1,2) = P(Zy = 1,7y =2) = 1/3, 2(2,1) = P(Zy = 2, Zy = 1) = 1/3, 2(2, 2) =
P(Z,=2, 7,=2)=0000000

00000000 (X, Xs) €R 201 x6,) 00000000

{351(91/)\1)}61:1,2,37 Al = 1,2; {172(92/)\2)}92:1,2,3, Ag = 1,2

0000000000 p(fy, 6:) :=P(X, =6, X, =0,) 000000000000

p(@l, 92) - i P(Xl - 91/21 - )\1)P(X2 - 92/22 - )\2)P(Zl - )\1, ZQ - )\2)
A1=1L =1
= (21(01/1)a2(02/1) + 21(01/1)22(62/2) + 21(61/2)22(02/1)) /3,
01, 05 =1,2,3. (22)

0000000 (Aumann (1974, p.72-73)) 0 00 0000000000000 0O0OOO
gobbboooobbbuoooobobbugobobboooon

00 4-3. 0 46000000000 00O0O0O0O0OO0O0OO0OU0boOouoboogno
00 (X7, X3) € Ry, 2,(01 x0,) 000D

Xt~ ({z1(01/ M) }or=1235 M = 1,2), X5 =~ ({22(02/A2) oo=1,235 A2 = 1,2)
goono

r1(1/1) = La1(2/1) = 0,21(3/1) = 0, #1(1/2) = 0,27(2/2) = 0,27(3/2) = 1
z3(1/1) = 1,23(2/1) = 0,23(3/1) = 0, 23(1/2) = 0,23(2/2) = 0,25(3/2) = 1

gooo P(Xf:i,Xé‘:j)::pjj;i,j:1,2,3DDDDDDDDDDDD

1/3 0 1/3
<p;;->(0 0 0).
1/3 0 0

00000000000000000000000000000000000000
0D00000000000000000000000

000000000000 E[u(X?, X3)] = Elux(X;, X3)]=50000000(22)
000000 {1(61/1)}0,21.25 € P(O1), {1(61/2)}0,2125 € P(0;) 00O OO

Eluy(X1, X3)] = (Ba1(1/1) + 321(2/1) + T21(3/1) + 62(1/2) + T21(3/2))/3
< 8(x1(1/1) + 21(2/1) + 21(3/1)) /3 + T(z1(1/2) + 21(2/2) + 21(3/2))/3
= 5= Elu (X7, X3)]
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O000000000000000 {22(02/1) }p,=123 € P(O2), {x2(62/2)}g,=123 € P(O2)
goooo

Elus(X7, Xo)] = (822(1/1) + 322(2/1) + Ta5(3/1) + 622(1/2) + T22()3/2))/3
< 8(xa(1/1) + 22(2/1) + 22(3/1)) /3 + T(22(1/2) + 22(2/2) + 22(3/2))/3

= 5= Elus(X7, X3)]
0000000 (X3, X3) 000000000000

(0 4-7.) Aumann (1974, p.71, example (2.7)). 000000000000 O0O0O
ggob 10 2000000000000000 300000O00O000O0O0DLOOO
goggobobobbotododooogo 3bbbb 1o bbobooboboogd
gbobobdodg 3bugg 2u00d0obooaobbaa,buooobba 3boog 3
gbobogdbboggbbuooobooboobooooboooobbbooobbog 1o
20000000bbbooo0obbboooobb 3buoaoobn

1 2 1 2 1 2
1] (0,0,3) | (0,00) (2,2,2) | (0,0,0) 1] (0,0,0) | (0,0,0)
2| (1,0,0) | (0,0,0) 0,0,0) | (2,2, 2) 0,1,0) | (0,0,3)
Table 4-7

O00000Amann OO0 OO0DO0OOO0O0O0O0300000000000000 10
0000000000000 00000000000000 random device 00O 0O OO
oo ooouonooooooooouoooouood
gdododooooooouooa

“the following situation allows for a better payoff. Players 1 and 2 get together and
toss a fair coin. If the coin falls on heads, Players 1 and 2 choose 1 € ©; and 1 € O,
respectively; otherwise, they choose 2 € ©; and 2 € O,, respectively. On the other
hand, Player 3 always plays 2 € ©3. Then, the payoff is 2 for all players.”

gdodooooodoouoooooooo sgouoouoouooooouoooo
gbooooobooooooooooodouoooooooouoooouoouoon
oo ooouoooouoooooouoogo
00000poDooooooo0D0D0DD Avmann OODOOOOOOODODODOOOOOO0O
gdodoodooodououooooooooooooooooouoooouoon
gbbodoouoobootooodootouoboooouoooouooouoono
Aumann OO0 O00000O0O0O0O0O0OO0OO0OO0OOOOOOOOODODODOOOOOOO

gddoooooooobob n>30000obbbdoooooooooao
odddood 2z, UOOOOO0oooooooooooooooooooooooOon
0000000000000 00000000000O000000 (A-1)O0(A-2)0 nO
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D00000000000000000000000000000 Ry, (01x---x60,)
00000000000000000

0000 470 Avmann OO0 00000000 DOOCOODOOOOOOODOOOODO

0oo
O, = 0, = {1,2}, O3 = {1,2,3}. A, = Ay, = {1,2}, A; = {1}(1000)0
P(Zy=2y=1)=1/2, P(Z = Zy=2)=1/2, P(Z; =1) = 1000002, 0000
000000000000000000000000000000000000000
00000000 A, 01000000000000000000000000000
000000000
Aumann 000000000000000000000

(Xik, X;, X;) c RZ1,Z2,Z3(@1 X @2 X @3)

0000000000
P(X:=1/Zy=1)=1, P(X; =2/7, =2) =1,
P(X;=1/Zy=1)=1, P(X;=2/Zy=2)=1, P(X;=2)=1
0oooooo
0000 (X1, Xo, X3) € Ry, 20.2,(01 x O, x©3) 000000000000000
0ooooo

fL‘3(2),

O0D00Awmann 0000000000 3000 X;000000 1020000
00000 (X, X,) 0OODODOO0OO00O000000000000000000 (A-1),
(A-Q)DD (Xl,XQ,Xg)DDDDDpZ]k:P(Xlzl,ngj,X3:k>DDDDDDD
ooooo

pigk = Y P(Xi=1i,Xo=j, Xs=k, Z1=Zy =5, Z3g=1)
s=1
ZP(Xl:Z/Zl:S)P<X2:Z/ZQZS)P<X3:]€)P<21:ZQZS)
s=1

— (n(i/ Vs (/1) + 21(6/2)22/2))s () 2.
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00000000000000000000000000000 (X, X5, X))
€ Ruzz:(01x 0, x ©3) 00000000000 «00000000000 4-3
000000000000000

-)00<vVz<100000

(z1(1/1) = 2)((45(2) — 25(1))25(1/1) — 225(2)) = 0 (23)
000000
(i-2) 0<Vvz<100000
(#1(1/2) — x)((425(2) — 25(1))25(1/2) — 225(2)) = 0 (24)
000000
(i-1) 0<Vz<100000
(z3(1/1) — 2)((425(2) — 235(3))(21(1/1) — 225(2) 4+ 25(3)) = 0 (25)
000000
(i-2) 0<Vz<100000
(23(1/2) — x)((45(2) — 25(3))27(1/2) — 225(2) + 25(3)) 2 0 (26)
000000

(iii) V#(1), V2(2), V(3) > 0 such that (1) + z(2) +2(3) =1 00000
3(a5(1) Z;x1ﬂn%1#@+¢@%%—%@DZ§Z%@#M&W@ (27)

+3(23(3) —2(3)) X #1(2/m)x5(2/m) >0

000000

Aumann (1974 [5], p.71) 0000000000000000021(1/1) =1, 23(1/2) =
0, z3(1/1) =1, 23(1/2) =0, 23(2) =1 0000000000000000000000
000000000 10200000000000000 p;:=P(X;=i,X;=4)0

gobbooodgboo
(12 0

00000000 (23)00 (28)00000000000000000
2i(1/1) =0, 25(1/2) =1, 23(1/1) =1, 25(1/2) =0, 254(2) =0 0000
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zi(1/1) =1, 21(1/2) = 0, 3(1/1) = 0, 23(1/2) = 123(2) = 0
00000000000000000000035(1),253)>00 23(1)+23(3) =10
00000000000000000000000000000000 100000
00000000000 pf=P(X{ =4, X5 =4) O

. 0 1/2
O00000000000000 (23)00 () 00000ooooooooooooo
googdobooodobboooobbooobobbooo 44bb0o0obbooon D
goodooooobbboooooooooooo

§4-2-2. JO0O0OD0OODOODOODOO

Kono([31))DODODODOOOOODOOOOOOOOODOOOOOOOOOOOOOOO
gbobooboobobooboub 4voOo0o0bobboobooooboboon
gbobbooobobogobbuooobbuooobuogobbooobboooboo
gobbooobbuooobboobbbooobuooobbooobbbooobb
goooo

00 4-6. 0000000000000000000 Ay=A=A,P(Z=2)=1
0D00000000000000000000000000 100000000000
000000000000000Z:=2,=200000000000000000
0D000000000A20000000000000000000000 ZO00O0OO
00000000 1,20000000 X, X, 000000000000000000
00

00 (A): (X, X2) e RO, x60,) 0 2000000000000 0000000
oo 916@1,926@2D )\GASUChthatP(Z:)\)>ODDDD

P(X1 =0y, Xo=05/7 = \) = P(X; = 0,/7 = N P(Xy = 0,/7 = \)
000000

000000000000 Ze R(AN)ODODUODODODODDODDODODOODOOODODODOO
YAeA P(Z=)N)>000000000000000000000000O0DOOCOCO
gbogoogoboobo

oo
RZ(@l X @2) = {(Xl, XQ) € R(@l X @2); (Xl, XQ) such that O O (A) HNERERE }

gobobboobboouooooobbobobbboogooooobobobooboo
oooooobobobooooobo zooooooo
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00 4-7.(000 46) 00000000 = (N, {6,}, {u.(0)}:n=1,2) 00000
00000000 (X1, X2) €eRO; x0,) 0000 Ry(0,x60,) 000000000
00000l 000000000O00O0oooon

gbobobooogboboboooobbobooodn

00 4-8. 00000000 (X7, X5)eRz2(01x0,) 0002000000000
O000000000000D0D0DDOODDODO (exogenous correlated equilibrium with a
mediator) 00000000

(i) VX7 € R(©,) such that (X, X;) € Rz(01 x O,),
Elui (X7, X5)] 2 Elun (X1, X3)],

(i) VX5 € R(O3) such that (X7, X5) € Rz(0;1 x O5).
Elus (X7, X3)] = Elus(X7, X2)].

00000 480000000000000000000000000 (X, Xs) €
Rz(0:x©0,) 0000000000000000000Z e R(A)OODOO0OOOO
00000(X;, Xo) 00000 p(6y, 65) := P(X; =61, Xo =6,) 0 3000000
(X1 X,,Z7)00O0O0O00000(A)0000000000000000000000
000000002\ :=P(Z=)\0000

p<617 92) — ZP<X1:017X2:927 ZZ)‘)
AEA

= ZP(Xlzgl,XQZQQ/Z:)\>Z(/\)
AEA
00000 (A)oooOo

= Y P(X,=0,/Z = \)P(Xo = 60,)Z = \)z(\)
AEA

— 3" a1 (01 /N wa(02/0) 2 (V).
AEA
0000z,(01/A) := P(X, =0,/Z = \) Ozs(02/)) = P(Xoa=0,/Z =)) 00000
0000000000000(X, X,) 00000 p6y,6,)0 6, 000000
({z1(01 /M) Yorco, EP(O1); A€ A) 0 0, 000000 ({a2(62/N)}o,c0, € P(O2); A €
A)D0000000D00000000000000000000(X, X2) € R2(0; x 0,)
00000X, X, 0O0OOO0OO0OOO

X1~ ({21(01/ M) oo, A €A), Xo =~ ({22(02/A) }oseo,; A € A)
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gooon

00 4-6. (XF, X3) € Rz(0, x©,) 000 0000000000000000C0
0D00000000000000X; 000 ({2(6/N}seo,: A € A) O X3 000
({23(02/ M) }oseo,; A€A) 00D O000000000000

(1) 000 {z1(6:/N)}e,c0, €P(©;) 00000

S>3 w6y, 05)(@(01 /A0 21(01/X))23(02/ M) 2(A) > 0

01€01 02€02 A€A

gobooog

(i) 000 {z2(f2/N) }oyeo, € P(©,) 00D OO

ST D ua(by, 02)(25(02/ A0 — 22(02/ X)) (61/X)2(X) >0

01€01 02602 AcA

gobood

00 46000 480000000000 00O00O00O00000O00O00OO0OO0O
000000 ({21(61/N)}esco, ; A€ A), ({22(02/N)}opeo, : A€A) O ADOODDD
0000000000000000 () 0000 AODDOG)OODODOO AODDOOOO
Oo00oooooooooooooooooooogon

00 4-6°. (X7, X3) € Rz(0,x0,) 0000000000000000000000
D00000X;000 ({#3(61/M\)}seo,; A€ A) O X3 000 ({25(02/)) }o,c0,; A € A)
000000000000000

()000AeAD 000 {a1(61)}o,c0, €P(©,) D0DDD

Yo > wi(fy, 02)(x((01/A) — 1 (61))5(62/N) > 0

01€01 02€04

goboog

() 000 XN€eAD 000 {22(62)}g,c0, € P(O,) DO OO0

ST 3T w6y, 02)(23(02/A) — x2(62))77(61/A) > 0

01€01 0205

goboood

00 4-3. 0000000000000 (X5, X3) € R4(0,x0,) 0000000
00 Dyewonvasn(©1 x ©,), 000 000000000000000000000000
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0000000000000 Dyesn(©1 x©,) 000000

Dz.exonash(©1 X O2) = {DY_ 2(N)ox; 0x € Dyasn(O1 X O3), A € A}.

AEA
gdodoodooooooooooooodooooooobooooooouoogo
gbdodooooodououoooooouoooooooooooooooooo
00000000 00ooooooooo NO000ooooonooonoOgn o= oy
D000 0 € Dyenonesn(©1 x ©,) 000000000 O0D 43000 420000
ooododododo

O0.0046 000 3-100000000000O00 AxOODOO

({21(01/A) Yo,co15 {25(02/7) fosco,)

goooboooboobboobobooboo 46000 460000000O0OO
4-60000000O0ODODOOOO

o=>Y z(No,

AEA
00000000 (X}, X;)O0Ooooooooooooooooo

00 43000000007

1.0043000000000000000 ADOOOO |AlO Dresn(©1x09) O
0000 |Drasn(©1x62)| 000000 (|A| = |Dnasn(©1 X O2)|) O 0 ODnasn (01 X O3)
000000000000 00000 ZeR(A)ODODOOO Dzeronasn(©1 X ©2) OO
O0000D0DDOO0000000D00083,130000000000

2.000000000000000000000 Aumann(1974,[5]) O “randomizing
structure” 0 “standard” 000000000000 0ODOOOODOOODODOODODOO
00000000000 0000000 ramdomizing stracture [ "standard” 0 0 O O
00000 standard OO0 000000 O0O0ODOOODOO

(Aumann 1974, [5], p.78) In the case of two-person games, when the random-
izing structure is standard, then it is easily verified that the set of equilibrium
payoffs is precisely the convex hull of the Nash equilibrium payoffs.

(Aumann 1987, [7], p.4) By similar methods, it may be seen that any convex
combination of Nash equilibria is a correlated equilibrium.

(0 4-8.) 0 10000000 Fudenberg-Tirole 10000000 ([15], p.54) 00 0
000000000000000000000000000000000000000

"2 Aumann(1974 [5], 1987 [7]) 00 O correlated equilibrivm 000000000000000000
gbooooboboooooboooobobooooboboooboobooonog
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gobobobooodn

goooo 2

1 2
ooooo 1 (1] (5, 1) | (0,0)

Table 4-8=Table 4.1
0000000000 000000 300006, x6, 000000000

n= (5 0) =0 1) - (14 1)

00002x200 (py) 0 py:=P(X; =i, X;=3)0(X;, X;) 000000000
000

00000000000000000 ZeR(A) OOOOOOOOA={1,2}(20
00)0000000000000000000000000000000000000
0000000000000000

oy — (1—32(2’)/4 2(1)/4
2(0)/4 z(1)/4

((0% z(i)/4
2()/4 1 32(i)/4
<z<0¢) ) _OZ(Z,)> = 2(i)or + (1 — 2(i))0a.

0000z6):=P(Z=i),i=1,20000

) = z(1)os + (1 — 2(i))oy,

I

05

) — 2(i)oy + (1 - 2(i))er,

06

& R.J. Aumann 0O correlated equilibrivm 0000 —-0000000—

Aumann 000000000000 DOOO0O0ODOCOOOOOOOO correlated equi-
librium 000000000000 0000000000000DOOO Koéno(2008, [31))
Odiscussion U0 O0OODO0O0O0OO0O0OO0O0O0ODOOO0OOOO0ODOOOOOOODOOODOOD
gbobboobobobuogobbuoobbooobbuooobbooobboooboo
00000000000 (00 5-2,560)0000000000 0Correlated equilibrium
0000 Bayesian Game 0000000000000 OOMyerson(1985, [52]) OO
O00000booboobOo0b0boO0oUDD incentive-compatibility D0 OO OO0 OO0
gobboooooooboobooobobobobooobbooooobboOobbDobOoObDO Au-
mann(1974, [5]) O correlated equilibrium O O 0 0O incentive-compatibility 0 O O O
OO0D0O00O0Opay-off function 00O 00O O00ODOO0ODO0ODO0OODOOODOOODOOO
gooo.
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(p-253) Conditions (7.2) and (7.3) are also the definition of a corre-
lated equilibrium due to Aumann[1974]. Thus, the concept of an incentive-
compatible mechanism is just a generalization of Aumann’s concept of cor-
related equilibrium and the two concepts coincide for games with complete
information.

000 0Myerson OO0 “incentive-compatible mechanism” 0 0 00O (mediator) O 0O O
O000000000000000000000O0C000000 Aumann O correlated
equilibrium 0 0 00 Aumann 1987([7])) 000000000000 Proposition 2.3(p.6)
O0O0O00ooo0ooooboob0dOdMyerson OO0 1985000000000000
000000 Fudenberg-Tirole (1991, [15]) 0 0 0O (1996, [58]) 00 D000 OO0 corre-
lated equilibrivm 00 0000000000000 0O0O0O0OOOOOOOCCCOOOO
O Myerson 000000000000 O0O0OOOO0O0ODOOOOOOOOOOODOOOO
Oooooooooooooon

§h.0000oonooooboboooo

00000000 (game with incomplete information)?0 000000000000
O000000000000000019940000000000000 Harsanyi(1967-8,
[21]) O O 00O O 0O O Milgrom-Weber (1985, [43]) O O O W.Vickrey(1961) Counterspecu-
lation, Auctions, and Competitive Sealed-Tenders. J.Finance 16:8-37. OO OO OO O
Priority U0 D ODOUOUOOOODODOOO0O0OODODOO0O0OODODbOOOOOooDbobDOOo
priority U0 O 0D 0O0O0O0OO0O0ODO0O0O0O0OOOOO0O0O0O0O0OO0O0O000O0O0OO
g0o00000OC0O0COO0O0O0OO0O0O0O0O0O0O0OUUOUO (67TO)DDDODUOOUOOOOO
O0000000000000000000000000000000OSelten(1975, [67],
199400000000000000000000000000O00O0 Myerson(1979,[47],
20070 00000000000D000 mechanismdesm OO0 00000000 0OO0O0O
goooobooobbbbdprierity UOODOOOOOOOOOO

gogoobbooodbobbuooodobbobooobobbuooobobbobo
gdddoooubbbooobbbbooooooooooooououoooooon
0000000000000000000000000%“ 0000000000000

BO0O000000000000D00000 (game with inperfect information) 00000000000
oooooooo

“O0OooD0O00000000000000000000000000000000000000000
o0o0oo0ooO0o0o0o0oo0oo0o0oO0ooOo000O0O0ooO00o00O0o000o0o0O00000n
o0o0ooo0ooo0ooo0o0ooOo0ooOo0o0oOo0bOo0000bOoO00b00O0bOO000b000B0000
O00oo0ooO0o0ooO0o0ooOooooOo0ooOOo0ooOo0ooOOo0DOooOOo0oOOo0oooOOOn
0o00oo0o0oo0o0oooo0ooo00oo0o0ooOo00oo0o0oo0ooooooooooooo0oon
000000000 Harsanyi (21) 0000000000000 0OO0O0OOOOO0OO0OOOOOOOO
oo0ooooooOo0ooooooOoOoOoO0oO0oOoO0ooOo0O0oOo0ooOO0o0oOo0OoO0oOoO00oOO00n
oo0ooo0oooo0ooOoO0oOo0ooOo0ooOo0o0oO0o0ooOo0O0O0boO0bOO00O0O00b00O00O0
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gobobooobbooobobbuooobbbooobbuooobbboobbboognon
gobbogbbuodbbooobbbooobbuoogbbooobbboooobn
gobobogbboogbobobuooobooobbbooobbooobbbooon
gbobboobobbuooobbuooobbuooobbooobbooobbooboo
gobbogobbooobboobobbooobboobbbooobbooobon
gbobboobobbuogbbooobbooobbuooobbooobboooboo
gobobogbboogbbobooobbooobobooobbooobobooooo
gbobuogbboogbobboooobbooobbbooobbooobboooobon
gobbbuoooobboood n0bODbOO00obbboooobbboooon

00000000 (Bayesian Game)

O0000000000000000000000000D00O0O0Harsanyi(1967-8,
21)000000000000000000O00000DO0O00O0OOO0OOoOOO
gobboogbobbooboobobbuooobobobuooobbbooobbooobon
gobogobbuoodgbbbooobbbooobbuooobboobbobooobn
gobbgobboggbbobuooobbooobbooobboobbbooooobon
goggggbobbbbbbbobobbbobobbbbbobooooouuooooobbbb
gobbogobbobooobboooobbooobbobooobbbuooobobn
00000000™000000000000000000 (Bayesian Game) 0 00 0
gobogobuoggbbooobbobooobbooobbooobobbooooobon
00000000000oooT™g

nooo
() NOOOODOOODOOO|N| =20
(2)©,;ne NOOOOOOn(p=1,2) 0000000 (0000). 000000
0000000000006, x0, 0000000000000 R(O;x6,) 0000
3)A,:mneNOOOOOOn(p=1,2)0000000000000000000
0). AAxA, 00000000000000. Ay\xA, 0000000000000
R(Ay x A) 0000
(4) un(01,05: M, 2) 000000 n(n=1,2)0000006; x Oy x Ay x Ay OO
000000000000
00000000000000000000000000 (a Bayesian game)

gboooooao
»O000000000000000000000000000D0D0DODODODODOOOOOOOO0000
goobobtooooooobobboooobbooobboob bbb oobbooo o
ggodobobobodooooobbbbuoooooboboobog
“O000000000000000000000000 Fudenberg-Tirole (1991, [15))0000 0 (1982,
(16)) 000000000 Selten(1983, [70)) 00D 00000 “the game with incomplete information”
O Harsanyi 000000000000 000D0CO0O00D0DO HarsanyiOOODDOOOOD
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I:= ({Gn}7 {An}7 {uﬂ(91702; >\17>\2>}; n= 172)
oooooooono

O00000DO000O000DbOO00DObOO0o0bO00oD0DDOO0o0DOoODODbOo0ODDbOOn
00ooooob0obooooboooboobooooboooboooobooooooo
000000000 DO00OO000O0DOO00b0oDOO0o0obOO0o0obOOoDoOOoOOoOoDoOOn
0ooooobobooobooooboobobooboooboooooobooooo
0000000000000 0O000O00bOO00O00bOO0o0bO0obOoDOoOobOooDooon
007"0000000000000000000000000O00000O000000
O0o000oobooog

00000000 Harsanyi(1967-68, [21)) 000000000000 OO0OOOO
000000000000 bOOobO0oD0Oo0ooDoobDooboooog

O0od0oboo0oboobobooboobobooboobobooobooobooo
ood

each player has a subjective probability over the alternative possibilities(p.159)
0000000000 oOOoboDoobOoooooo

it is assumed that these probability distributions entertained by the different players
are mutually “consistent”.

[ consistency assumption 0000000000000 0000O000O00O0O00O00O0ON
0000000000 oO0obOo0obO0o0obOo0oDbOooDbOon

In cases where the consistency assumption holds, the original game can be replaced
by a game where nature first conducts a lottery.
0odooobobooobooboboooooboooobooDoobOoobOoogoo
O0o0oDooobDooon

o0oo0oboobobooobooobooooboooboogobooobooo
000000000000 0000000DO0D000DO0D0D000O0O000O0Fudenberg-
Tirole OO ([15) D00 O OODODO ([16]) OO consistency assumption 0 0000000
JdddddodououououoooobobbibibibO consistency assumption U U 0O U
gobooooboboooboooobobooboboooboooobooDooboo
oddoboooibin consistency assumption D 000000004000

oboboboboboobooobooboobobobobobooboooobooo

()00000000000 nO000000 A, xA,00000000000000
0AxA 000000000 Z, 00000000002, =(Zu, Z,) 00000
0D000000Z, 0 A;, (i=1,2)00000000000000000000000

""OO0000000000000000000000000D0O0D0D0O0O0D0D0D0O0000000000
gbooooboooo
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000000000000000Z,,,,n=1,2000000000000000%00
gobbboodgbbbuooobobbbooodobo

(2)000000A xA,O0000O0O0DODO0OOCOOOO0O0000D0OooOoooO
D000 A xA, 000000000 Z0000000000Z0000000000
gobbobuooobobbooogbobobooooboboooob

Harsanyi 0 (1)0 (2)0 0000000000000 O00O00OO0O consistency as-
sumption U0 OO0 OO0O0OOOOO

00 5-1. (1)000000 Z,(n=1,2) 0 consistency assumption 00000
0 P(Z=2,)=100000000000

ddoooooounnDOconsistency assumption 000404040 ooon
Zp = (Zn1, Znz) € R(Ay X Ay), (n=1,2) 00000000000 (a Bayesian game)

[:={O.}, {Au}, {un(b1,02; M, A2)}; n=1,2)

O0o0ooooobooooboooboobOoooooooboooobooooooo
0000000000000 00000O00000DO00O0O0O00O0O000 n(n=1,2)
ooo0d0d e, 000000000 X,e RO, 00000000000 0OOODOO
0000000000000 000O00bO0D0o00bO0oDOo0obOOoDOoOobOoDOooon
00700000000000 §4200000000000000000 (290)000
U 00000 consistency assumption U0 D D O0O0OO0OO0OO0O0OO0O0OOO0O0O0OO0O
go0obdobOobOobOobooboobooooooooooboboobobooooooo
000000000000 00 Myerson(1985, [52], p252) OO OO §7 O “Correlated
equilibria of games with complete information” OO0 OO0 000000 OOOOOO0OO
000000000000 DO0DO0bO0OOoDOOoDOooDOooDOoOos0D00000o0ooog

00 (A-1): (X1, X2) €R(©,x0,)0 Z,, (n=1,2)00000000000000
00000000 6, €0y,0, € ©,0 A € Ay, Ay € Ay such that P(Z,1 = Ay, Zpe =
A)>00000

P(X1 =0, Xo=05/Z,1 = M\, Zna = X2) =

P(X1=601/Z1 =M, Zna = ) P(Xo =05/Z,1 = M\, Zno = A2)
ooooon

00 (A-2): 00000 n(pn=1,2)00000,/0000000000000000
0000000000000000000000000000000000000000

00000000 consistency assumption 1000000000000 0000000O0OOOOO
ooooooOooooooooooo
“O000000000000000000000000000D0D0D0D0O0DODODOO0O0O0O0000000
ooo0oDoooooOoOOooooOo0ooooDooo
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000000000000 00000D0000000000000000 6, € ©1, 65 € Oy
O A € Ay, Ay € Ay such that P(Z,1 = A\, Zpo =) >00000

(i) P(Xy=01/Zm = M, Zus = No) = P(X1 = 01/Zu1 = A1),

(ii) P(Xo = 02/ Zm = My Zuo = o) = P(Xo = s/ Zns = Ao)0I .

00 (A-3):
(i) 000 X, €eR(O)06, €0, \, cA, 0000
P(X, =0,/Zy = \) = P(X) = 01/Zo1 = \)(= 2,(6:/0) 00 0),
(i) 000 X, € R(O)060, €05, Ao e A, 0000
P(Xy = 0s/Z15 = No) = P(Xo = 02/ Zas = \o)(=: 22(62/Xo) 00 O)
ooooon

cbhooboboobobooboboobobbooboboobboOobbOdn consistency
assumption 000000000000 (A3)D000000000000O0 (1992/1995,
[16] 15,00)000000000000000000O0 consistency assumption 0 O O
0000000000000 (A3)00000oooooooooooooooooo
00000 (A-3)00 000 Oconsistency assumption 0 D 0000000000000
000000 consistency assumption 0000000000000 0O0O0O0OOOO0O
obobooboboooboobooboobobooboobobooooboooboon
0000 consistency assumption U0 0000000000 oooooooooon
00 §796 0)0 000000000000 0000DOODO O consistency assumption
O000000000000000000000000000 §70000 7-4(1090)0
goboboobooboooobooboooooboobooboobooooOoboooboon
gobobooobogobooboboooboobooooboboooobooooobon
gobobooboooboobobooobooboobooboboooboobooooboo
ooooboobobobooooogn

g 5-1. 00000 consistency assumption U0 U UOOOOO0OOO0OOOOU
gobogobbuogobbbooobbooobbuooobbooobboboogn
gobboodgdbin consistency assumption U U U UOOO0OO0OUOODODOOO0OOOO
gobogdgboboobogobbooobbooobbuogobbooobboooobooo
goooo

ood
R21,22(61 X @2) =

{(X1, X2) € R(61 x Oy) : (X1, Xs) such that 00 (A-1), (A-2), (A-3) 000D 1.

000000000 X, 00000000000 Xo(0000(X,, X2) € Ry, 4 (1%
©,)000000000000000000w(X,X,) 0000000000000
W(Xy, X,) 000000
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(X1, Xo) = Eluy (X1, Xo; Zi1, Z12)|0 (X1, Xo) := Elua(Xy, Xo; Zoy, Zao)]

ooooooooooo
O00000000000000 (Bayesian-Nash equilibrium) 0000000000
0000000 (300)0000000000O00O00DO0O0OO0

00 5-2. Rz 5 (0:x0,) 000000000000 (Xf,X;) 000000000
0000000000000000000000000000

(1) VXl c R(@l) such that (Xl, X;) c RZ1,ZQ<®1 X @2), ﬂ1<Xik, X;) 2 ﬂl(Xl, X;),

(11) VXQ S R(@Q) such that (Xik, X2) € RZ“17Z“2(@1 X @2), EQ(XT7 X;) Z UQ(X;(, XQ) .

oo 5-2. 00 5200000000000000O000DOODDOODDOO
gobboboooobbboogobbboooboboboooobobobod

(X1, X2) ER 5, 5 (01x0,) 000000000 n, (n=1,2)00 X, € R(Q,) O
000 6,00000000 {z,(6./M)}e,co,, \ €A, 0000000000000
0000000000000000000000000 0000 (310)000000
0000

O0000P(Zy =M, Znz = A2) = 2,(A\1, Ao), (n=1,2) 0000

000000000 X, 00000000000 X,00000O00000000
0000 w(X, X,) 000000000000 m(X;, X)) 000000000000
00000000000

(X, Xo) = Z Z u1 (61,025 A1, A2)

01 €01,00 €02 \1EA1,A2€A,

X P(Xy =01, Xo =05, Z11 = M\, Z12 = \a)
= Z Z U1(91,92;)\17/\2)

01 €01,02 €02 A\1€A1, 2€A>

X P(Xl =0, Xy = 92/211 =\, Z12 = )\2)2’10\1,)\2)

= Z Z U1(91,92;>\1,>\2)

01 €01,02 €02 A1 €A1, 2€A2
X P(Xl = 91/211 = )\17 ZlQ = )\Q)P(XZ = 92/211 = )\17 ZlQ = )\2)21()\17 )\2)

000 (A-)ooooo
= Z Z u1(91a92 ) )\17 )\2)

01 €601,05 €02 \1EA1,A2EA

X P(X1=01/Z11 = M)P(Xy = 03/ Z15 = \) 21 (A1, A2)
(00 (A-2)0000)
= > ST w(0r, 025 A0, A2)w1 (01 /M) 2 (02/X2) 21 (A1, A2)

01 €01,02 €02 \1EAT,N2EAS

(00 (A-3)0000).
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oood
Up( X1, Xo) = Z Z ua(61, 025 M1, A2)

01 €01,05 €02 \1EA1, 2ENS
X P(Xl =01, Xo =0y, Zoy = M\, Zoy = )\2)

= > S w02 M0, M) w1 (01 /M) w2 (B2 /A0) 22 (A, M)

01 661,92 €69 )\161\1,)\26/\2
gdooouo s200000uouououod

00 5-1. 0000000000 ({23(01/ M) }eco,; M1 € Av; {x5(02/X2) }o,eo, ; Ao €
A) 0000000000000 0000000O0O00O0OOOODODO0OO00OOO0OQ
go0ooo0oooooopooooUog P(M)0DO0DO0ODODO MDODOOOODOOOOOOO

(i) VA1 € Ay, V{21(601) }o,c0, € P(O1),
Do D w(bh, 025 A, A)x (01 /M) w502/ A2) 21 (A1, Na)

01€01 02602 Aa€A2

> 30 0 D wi(by, b2 A, Ae)w (1) 5 (02/A2) 21 (A, Xa).

01€01 02602 MaEAs
(ii) Vg € Az, v{x2(02)}92€@2 S 7)(62)7
Z Z Z uz (01, 025 A1, Aa) 1 (01/ A1) x5(02/A2)22(A1; Ao)

01€01 026025 1A

> Z Z Z u2(91, 92, /\17/\2)$>{(91/)\1)ZL‘2(€2)22(/\1,/\2).

B 01€01 02€02 M1 €A
00000000000000000@G) 0000 P(Ziy = A) = Sayea, 21(A1, A2)
ooon (11) oo P(ZQQ = )\2) = Z)\leAl ZQ()\1,>\2) good Zl<)\1,)\2)/P(Z11 =
)\1) = Zl<)\2//\1), 22(/\1,/\2)/P(Z22 = /\2) = 22(/\1/)\2) gooogooooboooon

gooooooobobboooo

00 5-1°. 0000000000 ({27(01/ 1) }e,co,; A1 € Av; {25(02/X2) }o,eo, 5 Ao €
A) 0000000000000 00000000O000OOOODODOOOOOUOOOQ
goboobooodgn

(1) V)\l - A17 \V/{xl(@l)}gleel € P(@l),
Z Z Z u1(91, 62, )\1, )\2)1’?(91/)\1)%5(92/)\2)21()\2/)\1)

01€01 02605 AocAo

> > 3 D> w6y, O Ar, Ao)w (61)5(02/ Xa) 21 (Ao /M),

01€01 02605 AaEA2
(i) YAz € Ay, Y{22(02) }o,co, € P(O2),

Z Z Z 'Ll,2(91, 62, )\1, )\Q)Zf{(91/)\1)%;(92/)\2)22<)\1/)\2)

01€01 02605 A\ A1
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> 30 T D wa(by, 25 A, M)z (01 /A1) w2 (62) 22( A1/ As).

01€01 02602 A\ EA;

UboobobobobonooozZn U ZyOoboooooobooboooooo
gboboooobobobbodbooboobooboboobobuooboboon
0000000000DooO0o0o000oooooDoO (A-3)000oooooooogooo
gbobooboboooobgoboboboboobobboobooboboboon
oooooobOobooobooooboobobD s-rroboobobbooboobooooDo

0000000000000 0000000000000Dooooooooog 3-2(15
0),00 44330)0000000000000O0O0O0O

00 5-2. Yy,en,21(A1, A2) >00000000000 qeA, 0000

®1<X;/)\1) = {91 c ("‘:)17 ?éax Z Z ul(i, 927 )\1,)\2)1‘5(92/)\2)21()\1, )\2)

! 0202 N\ocAo

= Z Z U1(91, 0 >\1>)\2)IB§(92/)\2)21(/\17 >\2)}7
02€02 A2EA,
OO0 MeAOODODOOOODO bestresponse 00000000 OOMOI
Yonen; 22(M, A2) >00000000000 MeA, 0000

@2(Xf/>\2) = {92 < @2 ) ?}E%X Z Z u2(91, ], )\1,)\2)1}){(61/)\1)22()\1, )\2)

20,€01 M EA;

= Z Z uz(01, 025 A1, Aa)wy(01/A1)22( A1, A2)}

01€01 M e
000000000 (X), X3) € Ry, 5(0x6,) 0000000000000000
0D000000000000X; 000 ({#;(0:/M)}seo,; M € Ay) O X3 000
({23(02/X2) Yopeo,: o € Ap) 00D D000 00000000

(i) Tayen, 2100, A2) >0 0000000000 A €A, 0000
{61 € ©1; 27(61/M\1) > 0} C ©1(X5/A\1)

noooon
(il) Taen, 22(A1, A) >0 0000000000 AeA 0000

{92 € @2; x§(92/)\2) > 0} C @z(Xik/)\Q)

gobooog

o8



O0.00 52000000 44(330)000000000000000000O
goooo

gbobobooooobobooooboon

gbbgdgbobooobbooobbooboooooboobo2bbo0obboobo
gobbogoobobuoooobboooobbbooobooobbooobbboooobo
gobbuogobbobooobbbuoodobbbooobbooobobbooonn
gbboogoobogbboobboobobooboobboobbuoobbboonon
ggoogdgobbb2b0000gobobouooooobobbuooooobbooo
gobboboooobooobogo

000000000000000002000000000000000000
{2,(0,)}0,c0, € P(©,), (n =1,2) 0 z,(2) =1 —2,(1) 000000000000
n000000000000000 2,(1/1) O 2,(1/2) 0 0 < 2,(1/1), 2,(1/2) < 1
00000000000000000000000000000000000000
(z1(1/1), 21(1/2): 22(1/1), 22(1/2)) 000000000000 00000000000
D00 45(390)00000000000 510000000000

00 53. O, =0, = A, = Ay, = {1,2} (2000) 0000(X;, X)) €
Rz 7(©1x©,) 0000000000000 0000000000000000X;
000 (x3(1/1), 23(1/2)) 0 X3 000 (23(1/1),25(1/2) 000000000000
000

Ap( A, Ag) = un (1, 1500, Xe) + un(2,25 01, A2) — un (1,25 01, Aa) — un(2, 15 Ap, Aa),
(n=1,2),

B(A1,A2) :=ug (1,25 M1, Aa) — u1(2,25 A1, A2),

C(A1, A2) i=ua(2, 1501, Aa) — ua(2,2; A1, Aa),

0ooo
00000000000 51000 (), ()0000000
(1) 0<Vvz<100000
(@7(1/1) — 2)(Ar(1, 1)z (1, D)a5(1/1) + Ar(1,2)z1(1, 2)25(1/2)

+B(1, )z (1,1) + B(1,2)%(1,2)) >0 (28)
afulululaln
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(-2) 0<Vz<100000
(1(1/2) — 2)(A1(2,1)21(2, D)a5(1/1) + A1(2,2)21(2, 2)25(1/2)

+ B(2,1)2(2,1) + B(2,2)21(2,2)) >0 (29)
0o0ooon

(i-1) 0<vVz<100000
(z3(1/1) — 2)(A2(1, 1) 22(1, D)a(1/1) + A2(2,1)22(2, 1)x(1/2)

+C(1,1)2(1,1) + C(2,1)22(2,1)) >0 (30)
googod

(i-2) 0<Vz<100000
(#3(1/2) = 2)(A2(1,2)22(1, 2)27(1/1) + Aa(2, 2)22(2, 2)27(1/2)

+C(1,2)2(1,2) + C(2,2)2(2,2)) >0 (31)
oooooo

gobobbbbbbuodooooobbbbbouoooooobbbbboodd
gobbgobbodbbooobbobooobbooobbooobobobooooon
gbogbobobooboboboboboboooobobobobobobobob
gobbooobbuooobbuooobbooobbooobbbooobboobn
gboboobobboobuoboboboobobuoobobooboboboobon
gobboobuoooobboobuoooobo

gbooboooboobboobuoobbooboooboobbooboon
gbobboobobooobbooobbooobbuooobbooobboooboo
gbgobgooboobobbobooboobn

00-00000000000000%

gbogoboboobooboobobobooboobooboboboobon
gogobobbbbouodgooobbbobboooouooooobboboobboboogd
gbboggbbuoboodobbuoobobboobooobobobobobuooboabn
0000000000000000000000000000000000®oo000
gobobog

800 480000000 (2009.9.1920. 0000000000)00000000000O0OOOOO
gbooooboobobobobobdonoooOogbOn consistency assumption DO 000000000
oboooooooon

Si000000000000000000D00O0 (static theory), 100000000000 (dynamic
theory) 00000000000 O0O0OO0O0O0OO0OOOOO0OOOOOOOOUOODOODOOOOOOO
gbooooooooobooobooboboobooboobooobooboobooboooobooooo
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gboogobogbuogobodboobboobuoobbooobuoobboon
gobugobbogobboobbbuooobbbooobbooobbboogonbn
gobbogobbogbbooobbooobobbooobbbooobbooooon
gobbuoobbooobbuoobbooobbbooobbooobbooobo
gobbooobbooobobobooobbooobbooobbuooobbooooon
gbobodgbbbooobbooobbooobbuooobbooobboooboo
000000000000000000000000000000%0

OO OOOODDODDOODOOOOODOODOO

0
odooooooooooooooooooooooooood <%1 )DDD
a2
oo
al0000000D0ODOO0O00ODODOOOOOm

0
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD( %2>
ai

gobboboogobobbooooboboooil aqa>a>0000000

Co00oOoO0O0oDObOOoboOOoOobDboOoOoDoOoO
0

b
gobbbbooooobbbbuoooobbbboooaoon (01 b
2

>DDD
oo
oobobOoOobobo0oobbo0ooDoOoooooO

guobobouboobobdooboboobboobooboboobao (;]2 %)
gbooooboooboobooboobooooboo b >be>00000000000
gboboboobobbooobbbuoobobboobobboobobbuoobobbooobon
gobbbuoooobbboogobobboooobobbooooboboboa

gobbobbuooooobbbbudg 100 obbbbouooooboon
gobbbbobiooooooooo 2bbbbb0000000000ooUoOogua
gobbbuoooobbbuoooobo

goboodoboOoOobOoOo0ooOOooboOOo0obO00ooOO0U0oUobDoO0obOoooobDoOoooooo
goooooOOo0ooOOo0ooOO0O0ooOOo0obOOo0obOOo0obDOoU0bDOo0obDOoOobDOoOobooboobboOobooo
gooooooooooooooobooobooooooooogbboobboobooboooobogoobooo
000000000000000000000000000000000 §7(960)00000000
0oodoOobDd0ooO0ooOobo0oDOoDO0o0oo0ooOOoDOOdooDO0ooDoboooDOoDOOoooooooon

2000000 2000000000000000000000000D000D00D0000D0O000O0
Jod0ob0o0ooobbo0ooobob0o0o0b0bb0o000obobO0UnOOconsistency assumption O 0
oboooobooooooboo
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goobobobbotodgooooobbobobboboodooooooboooboo
gobogobbuoggbbbooobbbooobbuooobooobbbooooon
goggooobobbboboobobbbbobodddoooooooouooommoob-o
gbbobodboobbuooboboobuoobboobuoobbooboobboobo
O000(p>0, ¢>0)00000000000000OD0O0OOOO

1 2 1 2
000 (1,)0O| 1] (ag, b)) | (0,0) | €000 (1,2)0] 1| (—pay, 0) | (0, —gby)
2] (0,0) | (a2, bo) 2| (0, —qbs) | (—pas, 0)
1 2 1 2
000 (2,1)0| 11 (0, —gb1) | (—pag, 0) | D000 (2,2)0[ 1| (0,0) | (az, b)
2 (_pa/h O) (O’ _qbQ) 2 (ala b2) (OJ 0)
Table 5-1

gb-o0buoobgoobooboobobobob

00000000-00000000000000000000000000000
000000000000000

0000000000000 000000000000A; x A, 0000
{za(0, M) buseeie 0000000000000000000000000 0 <
P(Zy =1) = 2y(1, 1)+ 2,(1,2) < 1,0 < P(Znz = 2) = 2(1,2)+2,(2,2) < 1, (n = 1,2)
noooon

000000000000

00 5-1.

()0ooo

(27 (1/1), 21(1/2) 5 25(1/1), 25(1/2)) = (0,1;0,1),(0,1;1,0),(1,0;0, 1), (1,0;1,0)
0000000000000000000000000000000 (310)00000
000000000000000

D000000000000000000000000000000000000
000000000000 000000000000000000000000000
D00000000000000000000000000000000000000
000000000000000000000000000000310)000000
000000000000

() 000000000000000000000000000000000000
00000000000 Ay xAy 0000 {2.(A;, M) a2 (n=1,2) 000000
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0000000000000000000D00OO consistency assumption O 0O O O 0830
gboboobobooobooooboobobobobDooboobDooboboooo
00O0000obO0o0Do0obO0o0ooobO0oobobOoooobOobOooooboooon
oboooboooo

O0000b0o0oooOo0obOooooOooboooDboooooobooooDon
goooogooog

00 (1)
21(1,1), z2(1,1) > max{pz(1,2), ¢=2(2,1)} OO
21(2,2), 22(2,2) > max{pz1(2,1), gz2(1,2)}0

gbooboobo
(i(1/1), 21(1/2); 23(1/1), 23(1/2) =
(i) (0,1;0,0), (i) (1,0;1,1), (i) (0,0;0,1),  (iv) (1,1;1,0)
gboogbogbuogbooobougbuogbodgboobbobbobbobbonob
gboooogoo
(1) 1 = ax(aa(1,1) + 51(2,2) — paa(1,2) — pa(2, 1)),
(i) w1 = ar(z1(1,1) + 21(2,2) — pz1(1,2) — pz1(2, 1)),
(iil) uy = as21(1,1) + a121(2, 2),
(iv) ug = a121(1,1) + a22(2,2),
gobooboooon
(1) ug = bazo(1,1) + b129(2, 2),
(ii) ug = by29(1,1) + be22(2,2),
(il) ua = bo(22(1,1) + 22(2,2) — q22(1,2) — ¢22(2,1)),
(iv) s = by (2a(1, 1) + 25(2,2) — g2a(1,2) — g22(2,1))
gooo

0000000000000000000000000000000000000
0000000000000000000000000 ()0 ()0000000000
D000000000000000000000000 P(Zy =j/Zy =14),i+#j0
00000000000000000000000000000000000000
000 P(Zy =j/Zy»=14),i#j00000000000000000000000
2(1,2) =%(2,1)=000000000000 2(1,2) =2(2,1)=000000000
0D00000000000000000000000000000000000000
0D00000000000000000000000000000000000000
0D00000000000000000000000000000000000000
0D00000000000000000000000000000000000000
0D00000000000000000000000 (1)00000000000000

83consistency assumption 0 0 0000000000000 0000000O000O0O0O00ODOOO0OO
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gobobbooogbbobuoooobobod

(3) 00000 (1)000000000000000

00 (2)0

z1(1,1), 22(1,1) < min{pz1(1,2), ¢=2(2,1)} OO

21(2,2), 22(2,2) < min{pz;(2,1), ¢z(1,2)}0

000O00025(1/1), 23(1/2), 23(1/1), z3(1/2) = 0or1 (000000000000
gdoduoooobbbbooooooouooooboooon

O00a = asf(a1 +as), = bo/(bi + b)) D0D0DO0D ()0(2) 0000000
000000000000 (25(1/1), 225(1/2); 25(1/1), 25(1/2)) = (8, B, @) 000 O
0000000000000 000000000000 u = aa(z(1,1) + 2(2,2)
pz1(1,2) —pz1(2,1)), ug = Bbi(22(1,1) +22(2,2) — q22(1,2) — pz2(2,1)) DOOOODO (2)
gobbuoodobbbooobboobuooobbuooobbbooobboooob
gogobobuoggboobogobbooobboogobobuooobboooobn
gobboooogn

b s5-1000.00 300000000 bbboooonooboood

Ai(1,1) = a1 + ag, A1(1,2) = —p(ay + az),
A1((2,1) = plag + ag), A1(2,2) = —(ay + as).
B(1,1) = —ag, B(1,2) = pas, B(2,1) = —pas, B(2,2) = as.

Ag(l, 1) = bl + bQ, Az(l, 2) = q(b1 + bQ),
A2((27 1) - _Q(bl + b2)7 A2(27 2) - _(bl + b2)
C(l, 1) = —bz, 0(1,2) = —qbg, B 2, 1) = qbg, B(2,2) = bg,

00000000
(-)0<Vz<100000
(1(1/1) — 2) fi(a5(1/1), 23(1/2)) = 0 (32)
0000000000

filas(1/1),23(1/2)) =
(a1 + a2)1 (L, D5 (1/1) = pla + a2)2 (1, 2)3(1/2) - azz1 (L, 1) + paz (L, 2)

(-2) 0<Vz<100000
(1(1/2) — z) fa(a5(1/1), 23(1/2)) = 0 (33)
0000000000
fa(a5(1/1), 25(1/2)) =
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p(a1 + a2)21(2, 1)1’;(1/1) — (a1 + a2)21(2, 2)1’;(1/2) — pa221(2, 1) -+ &221(2, 2)
(i-1) 0<Vz<100000

(25(1/1) = 2)g1 (21 (1/1), 27(1/2)) = 0 (34)
0000000000

g1(x5(1/1),27(1/2)) :=
(b1 + b2)z2(1, 1)23(1/1) — q(by + b2)22(2, 1)xf(1/2) — bazo(1,1) 4+ gbaza(2, 1).

(i-2) 0<Ver<100000

(25(1/2) = 2)g2(21(1/1), 27(1/2)) = 0 (35)
0000000000

g2(x5(1/1),27(1/2)) :=
q(by + bs)22(1,2)2%(1/1) — (by + bs)22(2, 2)a7%(1/2) — gbaza(1,2) + b222(2, 2).

gbobobooooobboogoooboo

(f-1) f1 >0 (<0) = 2,(1/1) =1 (=0),
(£2) f2>0(<0) = 21(1/2) =1 (= 0),
(g-1) g1 > 0 (< 0) = x5(1/1) =1 (= 0),
(8-2) g2 > 0 (< 0) = 25(1/2) =1 (= 0)

00000000000000000000000000000000 < a:=ay/(a;+
@) < 1,0< B :=0b/(bh+b) <1 000000000000000000000
foin=1200000 (m+a) 0000000000 f,;n=1,200000000
O0g,;n=1200000 (by+b,) 0000000000 go;n=1,2000000
000000000000000

(a) f1(0,1) := —az(1,1) — p(1 — a)21(1,2) < 0,
(b) f1(1,0) := (1 — a)z(1,1) + paz1(1,2) > 0,
(c) f2(0,1) :== —(1 — @)21(2,2) — paz(2,1) <0,
(d) f2(1,0) := az1(2,2) + p(1 — a)z(2,1) > 0

gobooboogoon

HNERERE

(@) 91(0,1) := =f22(1,1) — q(1 — B)22(2,1) <0,
(b)" 91(1,0) := (1 — B)za(1,1) + qB2(2,1) > 0,
()" 92(0,1) := —(1 — 3)22(2,2) — ¢Bz(1,2) <0,
(d) g2(1,0) := B822(2,2) + q(1 — 5)22(1,2) > 0
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A1 7o

SlyA000002(\A\)=0000ESSO0000000O000
200000 ([85]) O Selten 10O 0000 1-page proof 00D D000 (00 2.18,860). 000D
00000000000000
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(43)00 z(0/\) 0000000
= Z Z( Z Z U1(91>92; )\1,)\2)56*(91/)\1)95(92/)\2)2()\1,)\2)
01€0 0260 A17#£Xg AaF#No
+ Z u1 (61,025 Ao, A2)x™(01/No)x(02/ A2) 2(Nos A2)
A2#£Ao

+ Z w1 (61,005 A1, Ao)x™(01/ A1)z (02/Xo)2( A1, Ao))
A17# X0

= (X", X)

00000000000 ESSO000 64000 (1) 000000000 X*0O ESS
gobooboobod

O0OO0O0OESSO0OO0000 64000000000000000000%0

00 6-3. X*0 BESSOOOOVADOOD {6;y@/\) >0} Cc ©X*/\) 0000
00,X* 000000000 Va{y#/Nheo; AecA) 0000000000000
0000000000

0.000000(000VA{#e®;:2*(9/))>0}=0)000 ESSOO0D00O
000000000000000000000000000 X*~ {z*(6/\)} 000%0
00000000 ESSOO0O0000O

§6-1. DO OUODOUOODODbOoOoOO

gobbobbbouogoooobobbobooooooobobobooooooon
gobobogobobbooobboooobboobbboooboobbooooooD
gobbooogbbodao

000000A={1,2)={0000000 }. AxAOODOO {z(A\, )} 000
000000002(1,2)=2(2,1) 00000 P(Z1#%)>000000%00000
0000 4,0 2 000000000000000000000000000000

000000
(L 1)

2(1,1) + 2(1,2)’
B 2(2,1)
C2(2,1) + 2(2,2)

wy = P(Zgzl/lel):

wy = P(Zy = 1/Z, = 2) (44)

000000000Z 0 % 000000000000P(Z, =1)=P(Zy=1)=P(Z, =

BOO00O0O0D0O ESSOD0D0DDOOO Haigh([20) DOOOODODOD
“0p0000O00000D0D0D0 (Xy,X;) 00000000000 0000O00DOO0000O00O
Bp(Zy=2,)=100000000000000000000000000000D0000O0O0O0OO
0000000000000 000000D0000000D0000000D000
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00000000000 (1—w 4+w)P(Zy=1)=w0 0000

1) = 5 2=
d2.1) = LW gy U w)(l=ws) (45)

1-11)1-'-11)27 1—w1—|—w2

0000000000000 00000000 2(1,2)>0000000000000
googoood

oo 6-1.
0§w1<1, 0 <wy <1.

0000006 ={1,2}={H, D}

00000000000000000000000 1000000000000 20
00000000000000000000 A, 00000200000 A 0000
0 (A, A)00000000000000000

H D
o000 @D [H(V=-0)/2, (V-0)/2)] (V0
D (0, V) (V/2,V/2)
H D
000 (1,2)0 H ((V—C)/Q, (v—c)/2) (V, O)
D (07 fu) (V/Q, U/Q)
H D
000 (2,1)0 H| ((v—2¢)/2, (V—-C)/2) (v, 0)
D 0, V) (v/2, V/2)
H D
000 (2,20 |H| ((v—0)/2, (v—12)/2) (v, 0)
D (0, v) (v/2, v/2)

0000000000 630 (1) 00000000000000000000000
0000 2(1,1) =2(2,2) =0, 2(1,2) = 2(2,1)=1/200000000 630 (i) 00O
00000000000000000000000

0000000000000000000000 (0), 0000 (0), 00000
00 (D), 00 (0)0000000000000000000000000000
O0xz(2/A) = 1—2(1/\): N = 1,200000000000000000000
(z(1/1), z(1/2)) 0000000000
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0000 (H)O (2(1/1), 2(1/2)) = (1, 1), 0000 (D): (x(1/1), 2(1/2)) = (0, 0),
0000000 (B): (2(1/1), 2(1/2)) = (1,0), DO (A) : (2(1/1), z(1/2)) = (0, 1).

000z2(1,1)=2(2,2) =0, 2(1,2) =2(2,1)=1/2000000000000000
D000000000000000 1000000000 Table6-1(680) 00000
00000000000000000000

gbgbodgbogbobobboobobuodbobbobuoobobogoobo
0000000000000 00000000000000 wy, we, 1 :=V/C, 19 :=
v/e,v:=C/c00000000000O0O00O0ODOOOO0OOOOOOOOOOOOO
0000 w,we,m,», 00000000000 OO0OESSOODODOODOODOODOO
yUOOoObOooodgbbbrn, p,yU000DOOO0ODOODOOOO0OO0

0o 6-2.
r:=V/C>0, ro:=v/c>0, v:=C/c>0.

0000000000000000000000000000000 (2%(1/1),2*(1/2))
0 ESSO00000000000000000000000000000000O 6-10
()00 (3)0000000 61 000000000000 00000000000
00000000000

00 6-1. (0) |O(X*/1)] =1, |6(X*/2) =1 0000000000000000
(z*(1/1) =0, or1, 2*(1/2) =0, 0r1) 0 ESS OO OO

(1) |8(X*/1)| =1, |©(X*/2)|=20000

00000000000000 (2*(1/1)=0,0rl, 0 <2*(1/2)<1)0 ESSOO0O
0000000000 22,2)>0(e (1-w)>0)0000

(2) [6(X*/1)| =2, |O(X*/2)| =1 0000

00000000000000 (0<a%1/1)<1,2*(1/2) =0,0r1) 0 ESS OO DO
0000000000 2(1,1)>0(<w >0) 0000

(3) [O(X*/1)| = [0(X*/2)|=2000 0<2*(1/1) <1000 0<2*(1/2) <10
00000000000000000 (2%(1/1),2%(1/2)) 0 ESS 0000000000

oo

B 4ywy
) = G- )
ogooooo
0<wp, wy <100 wy < g(w) (46)

000000 ~=10000 g(w)=w, 00000000000 ws = g(w,) 000
0000 (0,000 0 (1,1)000000000000000200000000000
00000000000
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(4) [0(X*/1)| = [0(X*/2)| =200 [{#; 2*(6/1) > 0} = [{#; 2"(6/2) > 0}| = 10
D00000000000000 A0000000000000 (A=1,2)000000
DO000M) 00000 (MD)O00ESSO00000000000%00 < wy,w, <10
D000000w, =0000 w,=1000000 ESSO0000000(B)00000
(A)DODESSOO000000000000 (3)000 0<wy, wy <100 wy < glw,)
0000

00.()0000000000000000000000000000 6-1(3G)00
ESSOO00O0O
(1) |0(X*/1)| =1,|0(X*/2)|=20000A*={2}0000|0|=2000 6 =
000 6,=106" =1000 6,=2000000000000 6100 d=100
000000 UX*) =u((1,2),(12) 000 UXY) =u((2,2),(22)0000000
0000000000400 (750)000000000000000
u<<17 2)7 (17 2)) - u<<27 2)7 (27 2))
= (—w(1,1:2,2) +ur(l, 2:2,2) +ug(2, 152, 2) —ug(2, 2; 2, 2))2(2, 2).
= cz(2, 2)/2

000000000000000000000000 2(2,2)>0000000000
00 w,<100D0D0OO0O
()DDDD(DDDDDDDDDDDDDDDDDDDDDDDD
@) o0ooood” =6 =10006% =¢” =1 00000000000A* =
A={1,2}00000(X*) 020000 U, M) = (w(1,1; A, A2))a—122-12 00
0 UM, As) i= (u(2,2; A, A2))amtorn-1. 00000(40)0 (750)000000000

U(A17A2) - (_u1(17 ]-) )\17 )\2) +U1<]., 27 )\17 AQ)
+ui(2, 1; AL, Ao) —wa(2, 25 Ar, A2))z(Ar, Ao).
O0oooO0Ooooooooooo

C/2)z(1,1) (C/2)z(1, 2

(X" = (C/2)2(1, 1) (€/2)=(1,2) )
(¢/2)2(2, 1) (¢/2)2(2, 2)

1 1,1 C 1,2

US(X*>_ Z(? ) ( +C>Z(7 )

(C+0)z2(2, 1) 2c¢z(2, 2)
DDDDDDUS(X*)DDDDDDDDDDDDDDDDDDDDDDDDDDDDz(l,l)>
0,2(2,2)>00000 4Ccz(1,1)2(2,2)— (C+c)*(2(1,2))* >00000000 wy, we, v
000000 5) 000w, >0,we <10

i o Ti? (4w —w2) — (1= 12w (1=wy)) > 0

000000000 (D)O0D0D0D0D0D0DO0DO0O0O0D0000O0OOODDODODODODODOOOOOOO
oo

4Ccz(1,1)2(2,2)—(C+c)?(2(1,2))* =

81



000000000000 000Us(X*)0OO000o0O00oooooooooooooO 6-1
goooon
0<wy,w <100 wy < g(wy) (47)

0000000
(4)00000B)000000000061000000000000000 610
000000000000000)00000(41)0 (750)0000000000 U(XY)
0 (\,A) 0000000 200000000000000000000000
(4-1) z*(1/1) = 2*(1/2) = 1HOD)oooo06” =1, ¢ =1 00000000
U(X*)0ODOOO 3)0000000000

(C/2)2(1, 1) 07/2)2(1,2)>
(¢/2)2(2, 1) (¢/2)2(2, 2)

0000@3)000000x%2/1) —x(2/1) = —2(2/1),2%(2/2) — 2(2/2) = —x(2/2) O
O00000@dnooooo

> U M)/ )a(2/h) =
Cz(1,1)2(2/1))2/24C2(1,2)2(2/1)x(2/2)/24c2(2, 1)2(2/2)2(2/1) /2+c2(2, 2) (2(2/2))% /2
= C(2(1,1)+2(1,2))a(2/1) (wi2(2/2)+(1—w;)2(2/2) /2+¢(2(2, 1) +2(2, 2))(2/2) (waz (2/1)+
(1 — ws)z(2/2)/2

0000 (x*(2/1),2%(2/2)) = (0,0) # (z(2/1),2(2/2)) O {z(6/\)} 000000000
0000000 < w,w, <1 000000w;, =00000 2(2/1) # 0,2(2/2) = 00
w,=10000 2(2/1)=0,2(2/2) 4000000000000 ESSOO0000O
(4-2) 2*(1/1) = 2*(1/2) =0(DO00) 00000000000 UX*) 0O (4-1) 00
0000000000000000000000000000000000 DOOO
0000000000000000000000000000000000000
(4-3) z*(1/1) =1, z*(1/2) =0B 00) 00006 =1, 6 =2 00000 (40)
0 (750)00000 UX*) 000 U(A,A) O

U(x") = (

UM,1) = (—uy(2,2; 1, D) +ur (2, 1; 1, 1) +uy (1, 2; 11) =y (1, 15 1, 1)2(1,1).
U1,2) = (—ug(2, 151, 2) +ug(1, 151, 2) +ug(2, 2: 1, 2) —ug(1, 23 1, 2))z(1, 2).
U2,1) = (—uy(1,2; 2, 1) + (2, 2; 2, 1) +ug(1, 152, 1) —ug(2, 1 2, 1))2(2, 1).
U1,1) = (—ug(1, 152, 2) +ug(l, 252, 2) +ug(2, 15 22) — g (2, 2; 2, 2))2(2,2).
0000000000000000

(C/2)2(1,1)  —(C/2)2(1, 2))
—(c/2)2(2, 1) (¢/2)2(2, 2)
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00000000002%2/1) —2(2/1) = —2(2/1),27(1/2) — 2(1/2) = —2(1/2) 00O
0000(41)00000

C2(1,1)x(2/1))2/2—C2(1,2)2(2/1)a(1/2) /2—c2(2, 1) (1/2)2(2/1) /2+c2(2, 2) (x(1/2))2/2
= (C/2)z(2/1)(2(1, )x(2/1) — 2(1,2)x(1/2)) — (¢/2)x(1/2)(2(2,1)x(2/1) — 2(2,2)=(1/2))

0000@4-1)00000 (¢*(2/1)0 —(z*(2/1) 00000000000000000
000000000000000000000000000000000000000
000000000000000000 (3)00000000000000ESSOO0
0000000000 0<w, wy <100 wy<g(w)) D000

(4-4) z*(1/1) =0, 2*(1/2) = 1(AD0) 000000000 UKX*) 0O (4-3)000
0000000000000000000000000000

0000000000 0DO0O00DODO00DObOOO00000oDObO0O0ODOD ESSOOO
0000000000 r,m,w,w, 0000000000000 0O0O0ODOOOO (rq,79)
gbooo I1000booboobbw,w, 0O000OO0ODOODODOOOO

00 6-2. ESSO000000O0O000O00OO0O0O00O0OOOOOO0O000000
0000000000000000000 (2*(1/1),2%(1/2) 00000000

D OO (x*(1/1), 2*(1/2)) = (0,0)0000000000000000000000
0 ESSODOOOOO,

() () ry>100 7,>10000 (2*(1/1), 2*(1/2)) = (1,1)(HOODODD0DD0O00O0
00000000000000000000000000000 ESSOOO,

(2)ri=1<r, 0000 (*(1/1), 2%(1/2)) = (1,1)(H0 000000000000
D000000000000w, >0000 ESSO0000000000 ESSOO000

(B)r>1=r,00000(*(1/1),2%(1/2)=(1,1)HOO0D00000000000
0000000000000l -w,>0000 ESSO0000000000 ESSOO
000

(4)ri=r,=10000(z*(1/1), 2%(1/2)) = (1,1)(H 0000000000000
0000000000000 <w,w, <1000 ESSOO0000w, =0000 wy=1
D000 ESSOO0000

b00Orm<100007r<10000 wy,w JOOOODODOO4OOooOoOooon

() wy = 0, w, = 10000 2(1,1) =2(2,2)=000000000000000
0000 2(1,2) =2(2,1) =1/2 0000 Selten([69], 1980) 0000000000000
0D00000000000000000000000000000000000000
0D0000000000000000000000000000000000000CO
0000000000000

(5)ra<1<r, 0000 (z*(1/1), 2%(1/2)) =(1,0))(BO000000000000O0
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0000000000 0DO0D00O0D000O0O00bOO0O0DbOOo0D ESSOOO.
6)r2<1=r, 0000 *(1/1), 2°(1/2)) = (1,0))(BOOODOOOOOO0O0ODOO
00000000 ESSOO00D0<2*(1/1)<r, 1)000 ESSO0DD0O00DOO
goooobooobbobogooa
(Mrm<l<r,0000000O0O0O0DODOOOOw<V,C=c000000000
rm < 000000000000000(*(1/1),2°(1/2)) = (0,1 (AD0000000
0000000000000 00D00000bO0bOO0bOOo0DOOoDOoDbOO ESSOOO.
) rm<1l=rp0000 @ (1/1),2°(1/2)=(0,1)A0000000000000
00000000 ESSOO00D(L, 0<2%1/2)<r)000 ESSODO0O00DOO
guoooobooobbbogood
9)rm<1,17<10000000000000000000000 (1) (25(1/1), 2*(1/2)) =
(1,0) (BO OO, (i) (0,1) (ADD), (i) 0000 (rn,n) 000000000000
0000 Seten OO0 0OOD0DD0OO ESSODOO0OOBOOODAOODOOODDOODDODO
goooooooonb eSS0 obooooobogo 1100-11100
ooo (1),5),(9 000 000000000000000000000O0OOODOOOO
(x5(1/1),23(1/2) ; x5(1/1),25(1/2)) = (12,15 0, 7) O (2,05 1, 7)) OO0 DOOOO0OOO
goooooooo

O0000000000000000000a, b00000aVb=max{a, b},aNb=
min{e, b} 00000

(IV)w; = 0,0 <wp < 10000 2(1,1)=0,0<2(2,2) <1 000000

(10) o <1<r 0000 (2*(1/1) =1, 2*(1/2) = ((r —wq) /(1 —wy)) V0) OO O
00o0oboobobooobooobogoboESSobogon

(1) ry < 1=r, 0000 @*(1/1) =1, 2%(1/2) = ((re —w2)/(1 —wy)) VO) OO
Oo00000ooobooooboouESSOoboooooO0drn >21—w, O0O0ODOOO
(0 < 2°(1/1) < (ra — (1 —wy))/ws, 2*(1/2) = 1) D0 ODOOOO00O0OO0DO0DO0O
O0ogobogooESSODOO0DOO

(12) 11 <1 0000r < (1—w)r +w, 000 (25(1/1) = 1, 2*(1/2)) = ((ra —
ws)/(1—wy))V0) 000000000000 00000000ESS 0000000, >
(1—wy)ry OO0 (2%(1/1) =0, 2*(1/2) = (rp/(1 —wy)) A1) 00000000000
D00000000ESS 00000000 (1—w)r <1y < (1 —ws)r +wy, 0000
(2*(1/1) = (rs — (1 — ws)r1) /ws, 2*(1/2) =) 000000000000 00DO0D
OO0ESSOD0O0OO0

(V)0<w <L, w=100000<2(1,1)<1, 222 =0000000

(13)ri<1<r, 0000 (2*(1/1)) =((r1 — (1 —wy))/wy) VO, 2*(1/2) =1) 000
0000000000000 oooooDooESSOonOOon

(14) ry <1 =r, 0000 (1/1) = ((r1 — (1 —wy))/wy) VO, 2*(1/2) = 1) O
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O0000bOobobO0oO0bObOO0O0O0ObDbOESS boobooooorn, >w, OODOOO
(z*(1/1) =1, 0 < 2*(1/2) < (m —w1)/(1 —w;)) 00000000000 0D00000
OO00O0oOoDESSOODOODO

(15)re<10000r <wire+(1—w) 000 (2*(1/1) = ((r1 — (1 —wy))/wy) V
0,2%(1/2)=1)00000000000000000000OESSOOO0O000O0r > wiry
000 (2*(1/1) = (r/wi) AL 2%(1/2) =0) 00D 00000000000000000
ESSOO000000O0 wyry <m <wyre+ (1 —wp) 0000 (2%(1/1) = rq, 2*(1/2) =
(r—wir)/(1—w)) 0000000000000 0000000ESS 00000

(VI) 0 < wy, wp < 10000 0<2(1,1) <1,0<2(2,2) <1 000000000
0D00000000000000000000000000 Selten 000000000
0000000000 ESSOO0000000000000@IN«(V)00000000
0D00000000000000000000000000Ow,, w, 00000000
0000000(m,r) 00000000000000000000000000000
00000000

(1) == (1 —wa)r1 /(1 —wy), Lla(ry) := wory/wy + (wy — we) /wy,
U3(ra) == wira/wae, La(ry) == (1 —wy)ra/(1 —ws) + (w1 — w2)/(1 —ws) ,
oooo

(VI 0<wy <wy; <1 0000000000000000O0O0O0OOOOOO0O
gobbbooogbbobuoooobood

Ry = A{(r1,m2); r1 <1, 1m0 > l1(r1) AN la(r1)}

Rig :={(r1,m2); ro < 1, 11 > l3(re) A ly(r2)}

Ryz :={(r1,12); r1 < Lls(ra) Aly(ra), mo < b1(r1) Alo(r1)} — (1,1)
ogooo

wajwr < (1—ws)/(1—w) O lo(l) =6(1)=10000000Ry, Ris, Ri3 000
{0<r<1}U{0<r<1} 0000000000000 OOOOOO

(16) (r1,r72) € Ry, DODODO

(@ (1/1) = (1 — (1 — w1))/w1) V0, 2*(1/2) = (ra/(1 —wp)) A1) 00000000
000000000 DooOoOOoooDOo essoooon

(17) (r,7m2) € R, 0000

(@*(1/1) = (r/w) AL, 2%(1/2) = ((rs — w2)/(1 —w2)) V0) 000 D0D00DO0O
0000o0oOoooooooD ESSO00on

(18) (r,r2) € Ryi3 0 0O0ODO

((1/1) = (1 —wa)ry — (1 —wi)ra2) /(w1 — wa), 2*(1/2) = (—war1 +wirz) /(w1 — w2))
O000000000000000000000000 wy<g(wy) ODODDODOOOOO
OO0 ESSOO0OO0O
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(VI-2) 0 <w; <wy< 10000

Roy :=A{(r1,m2); r1 < 1,19 > l1(r1) VLa(r1)}

Rog :={(r1,m2); ro < 1, 11 > l3(1re) V £y(r2)}

Roz :={(r1,12); r1 > l3(r2) V Ly(ra), mo > b1(r1) V lo(r1)} — (1,1)
ogooo

ooooo (VI—l)DDDDD{O<7’1<1}U{0<T2<1}:R21UR22 gooo
Rys DRyNRp UDOODOOOODUOO20000000000DLOODOUOODDLDOOO
goodoooobbobbuoooooogooooo

(19) (r1,m2) € Ryy DO OO

(@ (1/1) = (11 — (1 = w))/w1) V0, ,2*(1/2) = (ra/(1 —wy)) A1) 0000000
O000o0o0oooooOoono ESSOO00

(20) (r1,m2) € Ryp DO OO

(2*(1/1) = (r1/w) AL, 25(1/2) = ((rs —ws) /(1 —w,))V0) 00D 0O000DOOD
O0o00oooOooog essoon

(21) (r1,m2) € Ry DO OO

(@*(1/1) = (L —wa)ry — (L —wi)r2) /(w1 —w2), 2*(1/2) = (—war1 +wiry) /(w1 — w2))
OdddooooooobooooooOoOo esSsoooaoa

(VI3) 0<w; =wp =w<10000w,=w, 000000000 2,0 Z 000
000000000000000000000%2(1,1)=w?0000

(22) (VI-1) O (16),(17) 0000 (VI) O (19),(20) D000 0w, = ws = w 000
goooobboibibirn=r=r<1lddugng
r—wz*(1/1) — (1 —w)x*(1/2) =0
0000 0<2*(1/1),2%(1/2) <1 00000000000000000000000
OO0 ESSO0OO0OO

O00 O0o0ooooooooooooooooooooooouooooooon
0 53(590)0000, X = X3

Ar( A, A2) == ug (1, 1500, A0) +up(2,25 A1, Ag) —ug (1,25 A0, Aa) — uq (2,15 A1, Ag)

B(A1,A2) :=ug (1,25 A1, Aa) — u1(2,25 A1, A2),

ooo0on

Ai(1, 1) = Ai1(1, 2) = =C/2, A1(2,1) = A1(2, 2) = —¢/2,

B(1,1)=B(1, 2) =V/2, B(2,1)=B(2,2) =v/2,

21(A1, A2) = 22( A1, Ag) = 2(Aq, Ag).

00000 530 (-1),(0-2) 00000 (0000000 200000
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(i-1) 0<Vz<100000O

(*(1/1) —2)((V = Cz*(1/1))2(1,1) + (V — Cx*(1/2))2(1,2)) > 0, (48)
O
(i2) 0<VYe<100000
(*(1/2) — z)((v — ex™(1/1))2(2,1) + (v — cx*(1/2))2(2,2)) > 0 (49)
ooooono

(48)0 O C(2(1,1)+2(1,2)0000(49) 00 ¢(2(2,1)+2(2,2)) 0000 Dwy, ws,
Tl,TQDDDDD

(-1) 0<Vz<100000

(*(1/1) — z)(r; — wyz™(1/1) — (1 —wy)x*(1/2)) > 0, (50)
O
(i2) 0<Vz<100000O
(x*(1/2) — z)(rg — waz™ (1/1) — (1 — we)z*(1/2)) > 0 (51)
oood

()000 (50)0000 (51)0 2*(1/1) = 2*(1/2) =0(DO00) 000000000
r,7>00000000000000000000000DOOOOOOOOOO000
000000000000000

(I) (1) r >1,7,>100007m, 7 >2%1/1),2*(1/2) 0000000 (50)000
0 (51)000000 2%(1/1)=2%(1/2)=1(H0O0)000000000000000
D0000000000000000000 BSSOOO,(2)r =100 r>1000
00000 (x(1/1),2%(1/2))=(1,1)(HO000000000000000000000
D0000|e(X*/1)=2,|6(X*/2)|=10000000000 61 (2) 000w >0
000 ESSOO0000000000 ESSOO0O0O0D00000@B)r >100 rp=1
00000000 (z*(1/1), 2%(1/2))=(1,1)HO000000000000000000
D0000000[6X*/2) =2, [0(X*/1)|=10000000000 61 (2) 000
l-w,>0000 ESSOO0000000DOO BESSOOOOO0D0D0 (4)r =rp=10
0000000 (1/1), 2%(1/2)=(1,1)HO0O000000000000000000
0000000[6(X*/1)|=|6(X*/2)|=2000000 6-1(4) 0000000000

(I w; =0, w, =10000 2(1,1) = 2(2,2) = 0(<= 2(1,2) = 2(2,1) = 1/2) O O
00000 (5000000 (51)0

87



(i-1) 0<Vz<100000O

(2"(1/1) = 2)(rs —27(1/2)) = 0, (52)

(i-2) 0<Vz<100000O
(7(1/2) = z)(r2 — 2*(1/1)) > 0 (53)
0000

0000G)r<1<r0000r—2%(1/2))>00000(2)000 2%(1/1)=10
DO00rm—2%(1/1) <00 (33)000 2*(1/2) =0000000000000000000
D000000000000000000000000000(x*(1/1), 2%(1/2)) = (1,0)(B
00000000000000000000000 ESSO0000

6)rs<1=r, 00002%1/2)=1000000000 (52) 0000 2*(1/1) O
000000000000000 (3)00 rp—2*(1/1)>0000000000000
0002*(1/1) =7, 000 |0(X*/1)] =2, [O(X*/2)| =2, [{6; z*(8/1) > 0} =200
06-1(3)00 ESSOODODODO0<2%(1/1)<rp 000 |©(X*/2)=1000 6-1 (2)
00 ESSOOO0002%(1/2) <1 00000000 (52)00 2%(1/1)=1000000
000000 (53)00 2%(1/2)=000000000000000000000000
0oooo

() <1<r000000000000000V >0, C=c000000000
0000000000000000 (50000000 0 0000000000
0000000 (2*(1/1), 2*(1/2)) = (0,1)(A0000000000000000000
000000000000000000000 ESSO00000000000

8)r<1=r,00002%1/1)=1000000000 (53) 0000 2*(1/2) O
000000000000000 (2)00 r—2%(1/2)>0000000000000
000[OX*/2)| =2 2*(1/2) =r 00O |0(X*/1)| =2, [{#; 27(8/2) > 0} =200
06-1(3)00 ESSOO0O00D00<2%1/2)<r 000 |O(X*/1)]=1000 6-1(1)
00 ESSOOO00D2%(1/1)<1 00000000 (33)00 2%(1/2)=1000000
000000 (52)00 2%(1/1)=000000000000000000000000
0oooo

9)r <100 r,<100000000000000000000r<10000
rn—2*(1/2)=000000<2*(1/2)=r <10000000 (52)0000 z*(1/1)
0000000000000000000 (53)0000 (2*(1/2) —2) = (r—2) 00
0000000000000000000000000 rp—2%1/1)=000000
0000000002%(1/1)=r 000000000000000000000000
00000000 (2*(1/1), 2%(1/2)) = (r,, ) 00000000 Selten 000000
D0000000000000000ESSO0000000r —2%(1/2)>00000
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00000000000000(2)0 2%(1/1)=10000000000000000
00 (53)000000r—1<0000 2%(1/2)=000000000000000
00 r—2%1/2)>000000000000000000000000000000
(z*(1/1), 2*(1/2)) = (1,0)(BO0)00000000000000000000000
0000000000000000000000 ESSO000000 r —a*(1/2) <0
000000000000000000 (52)2%(1/1)=00000000000000
00000 (53)0000007>0000 2%(1/2)=10000000000000
D00 r—2%(1/2)<0000000000000000000000000000C
(z*(1/1), 2*(1/2)) = (0, 1)(ADD) 0000000000 ESSOO000000000
5-3(590)000000000000000000000000000000(r,,1;0,ry)
0 (r,,0;1,7)00000000000000000000

(IV) w; = 0,0 <w, < 10000 2(1,1) =0,0< 2(2,2) <1 000000000
(50)0000 (51)0

(i-1) 0<Vz<100000

(2" (1/1) = z)(r — 27(1/2)) = 0, (54)

(i-2) 0<Vz<100000

(27(1/2) = ) (ry — waa™(1/1) = (1 — wy)x*(1/2))) = 0 (55)
0000

(10)r,<1<r 0000000 (54)00 2%(1/1)=10000000000000
000 (55)00000000<Vze<100000

(x*(1/2) —2)(re —we — (1 —wy)2™(1/2)) > 000000 (56)

0000 —w—(1—w) <0000 2%(1/2)=10000000

ro <wy, 000 2%(1/2) =0, wy <ry <1000 2%(1/2) = (ry —wy) /(1 —wy) OO
00000000 @ (1/1) =1, 25(1/2) = ((rs —ws)/(1 —w,)) V0) 00000000 O
0000000000(e(X*/1)|=100000061(1)000 ESSOD00O

(1) rm<1l=rn 00002%1/2)=1000000 (4000000000000
00 (55) 000 (re — 2*(1/1))ws — (1 —wy) >0 00000000000000 2*(1/1)
000000002%1/1) < (2 — (1 —ws))/w, 00002%1/1) >000000000
000 rp>1—w, 0000000 < 25(1/1) < (ro — (1 — ws))/ws, 2*(1/2) =1 000
000000000000 0000000000 6-1(2)000 3)000 ESSOOO
D00000<2%1/2)<10000000000000000 (54)00 2*(1/1) = 10
000 (55) 00 (rs — Duws + (rs — 2°(1/2))(1 —we) = 0. 0000000 2°(1/2) =
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(ra —wa) /(1 —ws). 0<2*(1/2) <1 00000000000 ws<r,<1 0000
rs<w, 0000 27(1/2)=0000000 (55 000000000000<7r, <10
000z (1/1) =1, #*(1/2) = ((rs —ws) /(1 —w))V0) 00 000000000000
0000000 61(1)000 ESSO0000

(12)r, <1000030000000000000 (54)000 #*(1/2)=r, 0000
D00 (55)0000000000000000000(r—2*(1/1))wy+(ra—r)(1—wy)) =
0. 000 #%1/1) 000000002%(1/1) = (ry — ri(1 —wy))/we. 0 < 2*(1/1) < 1
00000000000 (1—w)ry <rm <(1—w)rm+w,. 00000000000
6-1(3)00 ESSOO00000D0O (534000 2%(1/2)<rm 00002%(1/1) =100
D00000002%(1/2) <rm<1000000 (5500 (ry —wy) < (1 — wy)z*(1/2).
000O02%(1/2) > 00000000000000000000000 < 2%(1/2) =
(ra—wy)/(1—ws) < ry Ory—wy < 0000 2%(1/2) =00000000000000000
(ro—ws)/(1—wy) < 1 0O000(z*(1/1) = 1, 2(1/2)) = ((ra—w»)/(1—w,))V0) D00 O
D00000000000000000006-1(1)00 ESSO00000000000 (54)0
00 #*(1/2) >+, 00002%(1/1)=000000000002%(1/2) >r, > 00000
00 (55)00 7, > (1—wy)z*(1/2). 000 D02%(1/2) <1 00000000000000
00000001 > 2%(1/2) = ry/(1—wy) > Ory > 1—w, 000 2%(1/2) =1 0000
D00000000000r, >r(1—w) 000 (2*(1/1) = 0, 2°(1/2) = (ry/(1—w,))A1)
000000000000000000000000 61(1)00ESSO000

(V)0 <w <1,wy,=10000 0<2(1,1)<1,222)=0000000000
(50)0000 (51) 0

(i-1) 0<Vz<100000

(*(1/1) — z)(r; — wiz"(1/1) — (1 — wy)x*(1/2)) > 0, (57)
O
(-2) 0<Vz<100000
(2*(1/2) — x)(rs —27(1/1)) 2 0 (58)
oood

(13)r<1<r, 0000000 (8)00 27(1/2)=10000000000000
000 (57)0000000<Vz<100000

(*(1/1) —z)(r;1 — (1 —wy) —wyz™(1/1)) > 000000 (59)

0000 m—(1—w)—w <000002%1/1)=10000000rm <1—w O
00 2*(1/1) =0,1—wy > <1000 2*(1/1) = (rn — (1 —wy)/w;)) 000000
0000 (2*(/1) = ((n — (1 —wy)/wy)) VO OOODO000000000000000
0(X*/2)|=10000006-1(2) 00 ESSOODO
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(14)m <1=r00002%(1/1)=1000000 (58)000000000000
00 (57) 000 (r — Dwi + (m —2*(1/2)(1—w;)) > 000000000000000
+*(1/2) 000000002%(1/2) < (rn—w1))/(1—w) D0002%1/2) >000000
000000 m>w000000 @ (1/1) =1, 0<2%(1/2) < (r —w))/(1 —w)) O
000000000000 00000O0O0O00o0O0D6-1(3) 000 (4000 ESSOO
00000D00<2%(1/1)<10000000000000000 (58)00 2°(1/2) = 10
000 (G7)00 (1 — 2 (1/1)w + (n — D1 —wy) =0. 0000000 251/1) =
(r— (1 —w))/wi. 0<2*(1/1) <1 00000000000 1w <m<1. 0000
rm=1—-w 0000 2%(1/1)=0000000 (7)000000000000<r; <1
0000 @*(1/1) = ((m — (1 —w))/w) V0, 2*(1/2) =1) 0000000000000
00000000 6-1(2) 000 ESSOO0OO

(157, <1000030000000000000 (58000 «%(1/1)=r 0000
000 (57)000000000000000000 00 —r)w+(m—*(1/2))(1—w)) =
0. 000 2%(1/2) 0000000 02%(1/2) = (r — wirs)/(1 —wy). 0 < 2°(1/2) < 1
00000000000 wire <7 <wire+ (1—w). 00000000000 61
(3)00 ESSODOO0OO0DO (58)000 2*(1/1) < 00002%(1/2) =1000
00000002 (1/1) <7 <1000000 (5700 r — (1 —w) < w)z*(1/1).
00O0D02%1/1) > 0 0000000000000000000000 < 2%1/1) =
(r—(L—w))/wy <rer—(1—w) <0000 25(1/1)=0000000000000
0000 —1—w))/w, <r, 000 (2*(1/1) = (r1—(1—wy)) /w1 V0,2*(1/2) = 1) 0 O
00000000000 0O000O0OoUOoOoboOe-1(2)000ESSOOOOOOOOOO
0 (58)000 2*(1/1) > 7, 000 02%1/2) =000000000002%(1/1) > 72 > 0
000000 (57)00 m > we(l/1). 000D02%1/1) <1 00000000000
00000000001 >2(1/1) =r/w >m0rn >w 000 25(1/1)=10000
D0D000000000r >wre 000 (25(1/2) =0, 25(1/1)) = (r/wi) A1) 0O
0000000000000000000000 6-1(2)000ESSOO0OO

(VI) 0 <wi, wp <1 000000000
filz,y) = —wir — (I —w)y, foz,y) =12 —wox — (1 — w2y
00000000 (h0)0booo (51)0
(k1) 0<Vz<100000

(z*(1/1) — 2) fu(2"(1/1), 27(1/2)) = 0, (60)
(i-2) 0<Vz<100000O
(7(1/2) — ) fo(2"(1/1), 27(1/2)) 2 0 (61)

goooood
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0000000 (#%(1/1),2%(1/2) 0000000000000000000000
00 {z*(6/1)} 0 {z*(/2)} 0000000000000000(60)0000 (61)00
r, 7000000000 (rq,7) 00000000000000000000000
00000000000000000000000000000000000000

(a) (z*(1/1), 2*(1/2)) = (1,1)(HO00) 000000000000000000000
fi(1,1) >0, f2(1,1) > 0.

(b) (2*(1/1), 2*(1/2)) = (1,0)(B00)000000000000000000000
f1(1,0) >0, f»(1,0) <0.

(c) (z*(1/1), z*(1/2)) = (0,1)(ADD) 0000000000000 00000000
f1(0,1) <0, f5(0,1) > 0.

(d) (z*(1/1)=1,0<2*(1/2) < 1) 000000000000 000000000O
fi(l,27(1/2)) 20, fo(1,27(1/2)) = 0.

(e) (0 <a*(1/1) <1,2%(1/2)=1) 000000000000000000000O
filz®(1/1),1) =0, f2

(£) (*(1/1) = 0, 0 < 2*(1/2
f1(0,27(1/2)) <0, f2(0,27(1/2)) = 0.

(g) (0 <2*(1/1) < 1,2%(1/2)) =0) 000000000000000000000
fi(z*(1/1),0) =0, fa(z*(1/1),0) < 0.

(h) 0 < (z*(1/1) < 1,0 < 2*(1/2)) < 1) 0000000000 000000000
00

(z*(1/1),1) > 0.
)< 1) 000000000000O0O0O0O0o0ooooo

filar(1/1),27(1/2)) = 0, fa(a™(1/1),27(1/2)) = 0.
000000000000000

(a) (1, 1) =1 —1>0. fo(1,1)=r,—1>0000000r>1,7,>10000
0O @I)o00oooo

(b) (z*(1/1), 2*(1/2)) = (1,0)(B00)000000000000000000000

F(L0) =r—w; > 0. f5(1,0) = r—wy, <00000000000000r >w, 00
00 [OX*/1)|=1,r =w, 0000 |0(X*/1)| =20 <w, 0000 |8(X*/2)| = 1,
ro=w, D000 |O(X*/2)|=200000000(r >wy, s <wy) 00000000
O000000000(m =wy, e <we) 000 (rp >wy, 1o =we) 00000 6-1(1),(2)
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000 ESSOO00000 6-1(4)000 w,<g(w,) 000000 ESSOODOO
(c) (z*(1/1), 2*(1/2)) = (0,1)(A00)000000000000000000000

fi(0,1) =r —(1—wy) <0, f(0,1) =ro—(1—wy) >0. 000r <1—w, 0000
O(X*/1)|=1,r = 1—w, 0000 |O(X*/1)| = 20r, > 1—w, 0000 |O(X*/2)] = 1,
ro=1-w, 0000 |8(X*/2)|=200000000( <l—w,rs>1—w) 000
00000000000000( =1—wy, 72> 1—w,) 000 (1 < 1—wi, rp = 1—ws)
000000 61(1),(2) 000 ESSO000(m =1—w,m=1-w,) 000000
61(4) 000 we <g(w) 000000 ESSOODO

(d) (z*(1/1)=1,0<2*(1/2)<1) 0000000000000 00DOO00DO

A, 27(1/2)) =ri—w — (L= w)x*(1/2)) 20 -+ (%),

fo(1, 2%(1/2)) = ro — we — (1 —wy)x*(1/2) =0 - - (k).

00000000 fA(1,2%(1/2)) >0 0000[O(X*/1)|=1000000 6-1 (1)
00 ESSOODOOfA(L2%(1/2) =0 0000[O(X*/1) =2000000000
0(X*/2)|=20000000 6-1(3)00 0<wy <g(w) 000 ESSOOODOOD
0 ESSODO00DO0 (++) 0 25(1/2) 0000000 2%(1/2) = (ra — ws) /(1 — wy)
0000000000 (+) 00000000000 > L@)00 < 25(1/2) < 10
O w<r<1lO0000OO0OCOOOOOOOOOOOOOOOOOOOOO (2%1/1) =
1, IL’*(]_/2) = (T’Q —U)2>/(]. —wg)) 0 (7”1 > 54(7"2), Wo < To < ].) 000 ESSOOO00O
(r1:€4(7"2),w2<r2<1)DDDD 0<w2<g(w1)DDD ESSOO0O0O0OOOOO ESS
googo

(e) (0 <a*(1/1) <1,2°(1/2)=1)000000000000000000000
filz*(1/1), 1) =r —wiz*(1/1) = (1 —wy) =0 --- (%), O
fo(x*(1/1), 1) = rg —wox™(1/1) — (1 —wy) >0 -+ (xx). 0

00000000 fr(x*(1/1),1) >0 DO0D0[O(X*/2)|=1000000 61 (2)
00 ESSOOO0O0Of(2*(1/1),1) =0 0000|O(X*/2)| =2000000000
0(X*/1)|=20000000 61(3) 00 0<wy<g(w,) 000 ESSO0D0DOD
0 ESSOO00O00DO0(+) 0 2*(1/1) 0000000 2*(1/1) = (11 — (1 — w1))/wn
0000000000 (+) 00000000000 > 6(rm)00<2*(1/1) <100
l-w <r <100000000000000000000000000 ((2°(1/1) =
(ri—(1—w))/w, z(1/2) =)0 1—w; <rm <1,ry>4(ry)) 000 ESSOOOO
(1—wy<r <1,r)=0l(r) 0000 0<ws < glw) 000 ESSOOODOOOD
ESSOD0OOO

(f) (z*(1/1)=0,0<2*(1/2)) < 1) 000000000000000000000
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f1(0, 2*(1/2)) =r; — (1 —wy)x*(1/2) <0 -+ (x)O

f2(0, %(1/2)) = ro — (1 —wy)x*(1/2) =0 -+ (k%) . O

000000000, 25(1/2) < 0 0D000[O(X*/1)| =1 000000 61
()00 ESSOODODOf(0,24(1/2)) =0 O0OD0|O(X*/1)|=2000000000
0(X*/2)|=20000000 61(3)00 0<w, < g(wy) 000 ESSOO0DODOOD
ESSOODO0D000(+) 0 2%(1/2) 0000000 2*(1/2) = ro/(1—we) 000000
0000 (x) 00000000000, > 6(r)00 < 2%(1/2) < 100 0 < 1y < 1—ws, O
0000000000000000000000000 (25(1/1) = 0, 2°(1/2) = ra/(1—wy)
O00<re<l—wy, 00 re>0(r) 000 ESSOO0OO00<ry) <l—we OO ry=41(r)
0000 0<wy<g(w) OO0 ESSOOOOOOOO ESSOOOOO

(g) (0<z*(1/1) <1,2%(1/2))=0)000000000000000000000

fil@*(1/1),0) =ri —wiz*(1/1) =0 -+ (%), O

fo(z*(1/1), 0) = ro — wex™(1/1) <0 -+« (x%). 0

00000000 fo(z*(1/1),0) <0 OOO0O|O(X*/2)|=1000000 6-1 (2)
00 ESS OO00O0D fo(z*(1/1),0) =0 000D[O(X*/2)| =2 000000000
9(X*/2)|=20000000 61 (3)00 0<ws < g(w)) D00 ESSOODOODD
0 ESSO0000000(x) 0 2*(1/1) 0000000 251/1) =r/w; 0000000
000 (») 00000000000 > 6(r)00<2*(1/1) <100 0<r <w; O
0000000000000000000000000 (251/1) = r /w,, 25(1/2) = 0)

O0<rm<w OO 7’1>€3(T2)DDD ESSOODOO O<ri<w OO T1:€3(T2)DD
O0 0<wy<g(wy) <1000 ESSOOOOOOOO ESSOOOOO

(h) 0 < (z*(1/1) <1,0<2*(1/2)) < 1) 0000000000000000000
0oo

fila*(1/1), 2*(1/2)) = ri —wiz*(1/1) = (1 —wy)2"(1/2) =0 -+ (x),C
fo(x*(1/1), 2*(1/2)) = 19 — wox*(1/1) — (1 —wo)z*(1/2) =0 - (xx). O
D00000000;2%(0/1) >0} =2, |{6: 2*(6/2) >0} =2000000 6-1
(3)00 0<wy, <g(w,) 000 ESSOO0ODDOOODOO ESSOOOOOOOOOOOO
000 (x),(x+) 00 0000000000000 0OOO0OO0OO0OOOOO0OOODO
000000000000 00000 vy 4w, 00000000
x*(1/1>: (1—11)2)7”1—(1—11]1)7”2’ x*(l/Z): —w2T1+w1r2.

w1, — W2 w1 — W2

(62)

gobobog
O0000000000000o0O o<a*(1/1),2%(1/2)<1 0000000000
ggbobbbbuoooogbobbbbbddd w,w OODOOooooooobooOog
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T2

gooboood

(h-1). wy < wy 0O0DDO0D0 0 < 2*(1/1) < 1000 0 < 2°(1/2) < 1 00O
{(7“1,7”2); r < 63(7“2) /\£4(7"2), o < 61(7’1) /\62(7’1)} — (1, 1) Oo0o0oogogooogg e-1
3) 000 we<g(wy) DO0DODODODO ESSTOOOO

(h-2). w < w, 000000 0 < 2%(1/1) < 1000 0 < 251/2) < 1 00
{(7"1,7’2); T >£3(T2)\/£4(T2), 1) >€1(7”1)\/€2(T‘1)}—(1,1) ogggo le < W9 = Wy >
g(wl)DDDDDDDDDDD 6-1 (B)DDD ESSOOOOO

00000 (MO000000 r,»0000000 wy<w 0000 w; < ws
00000000 (m,r) 00000000000000000 Ry, Re O (0),(e),(f)
000 Ry, Ree O (b),(d),(g) D00 Rys, Ry; 0 (W) 00000000000 O0000O0

gooo

w=w=w OO0 nn=r=r<100000000000O00000

r—wz*(1/1) — (1 —w)z*(1/2) =0 (63)

000000000000000006(X*/1)]=2,[0(X*/2)=200000w > g(w)
000000 6-1(3)0000000000000000000000 ESSOO0000
0000r=10000HO000000000@ANO 400000000

0<wy,<w; <1000000000000000000000000000000
00000 wy/wy < (1 —ws)/(1—w) 00000000 (1) =41)=1000

gobobooodgboo

T9 :EQ(T
P,
/ 8] —54(7"2)
T _51(7’1)
2
(&1 263(7”2)

Rig = {(r1,r2) m2 < 1, 11 > l3(r2) AN ly(ra)},
Ri3 =

{(7’1,7"2) ;T < £3<T2> A\ £4(T2>, o < 51(7”1) A 62(7”1)} — (]., 1),

Pl = (1_w171_w2)7 P2: (w17w2)'

Figure for 0 < wy < wy < 1

(&1
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gboodgbdogboobooboobobbobobobbobboobboboobon
gbbogobbooobbuooobbooobbooobbboobobboooon
gboodgboogbooubuogbooboobobbobooboobooboobob
OO000000000Orefinementd OO0 OD0OODOODOODOODODODOODOODOO
googbogbooboobogboobuooboobbooboobooboboobgo
gbobboobobbuoobuooobbooobbuooobbooobboooboo
gobbooobbtooobbooobbooobooobbooobobbooooD
gbobboobobbuooobuooobbooobbuooobbooobboooboo
gobbogobbogbobobuoobbuooobbooobbbuooobbuooobo
gobbuogobbuoobboobbbooobbuoobbooobbobooobn
gobbogobobuogobbuoogbboobbbooobbboobobboooooo
ERN

g7.0000000D00 —OOOODOODOD

s 00000000 DO000000O0O0O0,0000000000000000OOO
goooooooboboooooooooboOooooOooooOobooobboOoooobooon
goobooooobooooooooooooooboooooooooooooood
gooboooboooobooooboboooobooooboooboooobooOooooo
gooooooobooooooooooooooooooooooooooooood
O0000000000000000000000D0 (extensive form game) 0 000

¢10(10)000000000000000000000000O0O0000000
goobooooobobooooboooooobooooboOoobooooooboOoooobooboOoo
goobooooobooooobooooboooooooooboooooooooooan
gooooobobooooooobooodoooobooooooboboOooooobooboOooooon
gooboboooooooooboooobooooooooooooooooooooon
cobobooobooooboooboooboobooOooOoooobooobooboobOOoOobbOoDn
goobooooooboooooooooooooboooooooooooooooag
O0000000000000%§20 (60)0000000000000000C0O0O0OOO
goooboodoooooobooooooooobooooooooooooooood
goobooooooooooboooobooooobbooobooooooboooooOoo
goobooooboooboooboooobooobooooooooooooooogn
goooooooboooooooooobooooooooooooooboboOooooon
goooooodooobdbodboboboobooooooooooooooooon
gooboooooboobooooooooooooobooooooooooboOooobooOoo
goooobodooooooobooooooodooooooooooooooooood
000000000000000000000D000D00000000ODDOOOOO

"O0000000000000000000000000000000000%4,180000000
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gy UuUuuUuuuo o
gdoddoooooddooooododuuoooubobobduuuoobooo
godjddddddddddooooooouoouboboboboboobobbbboooooo
gogddooooooooooobooobduooouoboobooboobbboobooo
gooddddddddddooooooooubobLbbbbdddduuUuuuL o
gddddoooouoooooooooobbbbbbbbobooououooooooo
gojdjdddddddddooooooobbdoddUUuuLoboobobobo
gogddooooooobobobbooooooooodoouuououoobobooooboo
000000000000000000000000000000® 00000000
000000oooO0oO0)0oo0oU0ooooo0UoooDoUoooDooOOoOoUoDood
goddboobobbobtboodooooobobobobbooooooouoboobooooo
gugodooooooooooobbbbbbbbbbodoodoououououoooo
oot booobbuooooobon
0000ob00oobooboobooboobooboobooboooboooog ss50
goddddddiddddddUdUuUUUuUUuUUuUUuLULLUULboo
oo uduLoboLobbbbbobbboo
guodddddddddddooudddyyUUuUuuboUubLbUuuboLuLLboo
oo duuuuuoboboboboooo
gddddoooooooooobbbbbbbbbbuooooooooboooon
0000000000000 000000 (essential extensive form game) 0 000
0000000000000000000%®0000000000000000000
0000000000000 000000 (84)000000000000DODOOOO
g UUUuUuUubLbLLbboo
guddddgoooooooooooooobbobbbbbbboooobooooon
gogodoooooooooooobooobobbblc4d1ogdouoouooooo
guddddooooooooooobooobbobobbdodooououoobobooooobo
ooy UuUuUuLouLoLLbbbobobobobo
guobbbbbbbtobooooooooooooooboooooobbobbbb
gooobobobobbobooooooooooomoio41 bbb 1200000000 205
g-20600000obobbooooobob oobbobboooobbbooooboboboog
Kuhn 00 0000000000000 O000O0O0O0O0OO0OOOOOOYOoooOon
oo duuuuoubLbLLbLbbbbooooo
gddddodououoouooooooobobbbbobbbououoouooooo

®¥0p0000000000000000O00DOO

YO0OoOoOOODOOOOODO0O0OO0OO0O0000000000000000000

1900 0 0 0 Kuhn([36]) 0O “the formulation given above is more general than von Neumann’s ...
(p.197) 0000000000000 0O0O0 Theorem of Categorization(p.199) O “The von Neumann
games, excluding illegal or impossible plays,---” 0 Kuhn O general n-person game OO0 0000000
oodoooooooooooooo0ooDoo0ooDoooooDoooooDooooon

R
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O000000000000000Kuhn(1953, (36) 00 0000000000000
gobooboobobooooooboboboood0KehnOooooboooonog
gobbbooobobboooobbobooooboboao

0000000000000000000000000000000000000
000000000000000000000000000000000000000
0000000000000000000000000000000000000000
000000000000000000000000000000 (107000000
0000)00000000000000000000000000000000000
000000000000000000000000000000000000000
00000 Kubn(1953, [36]), Selten(1975, [67]), OO (1996, [58)) 0000000

gbbooggbbooobboooobbooobobbooobobobuoooboo
gbobobodobbooobbboobobboobbboobbboobbboooobon
gobbdogobbodgbbooobuoooobbuooobbooobbbooooon
gobbobuooobbbuooooboobbbooodbb2x2b00000b000
O0o00000o0o0ooOoooooooootg

WiKyhn, 000000000000 0000 §50 (510)00000000000000000000
0000000000000 000D0 (chance) 00000000 D0OO0O0OOOODOOOOOOO
0000000000000000000000000000O0Selten 000000000 OOODOO
gddbobddoodobooobooboooboobooboob b ooob oo ooobOooog
Jdoooo0oooo0o0o0UdoUoo0oooo0UUoooooo0U0UUooooUUooooooo
oddo0o0o0o0o0odo0oooodoUo0oooo0dU0ooo00UUoooooOoooOoOUOOgOg
Kuhn, Selten 000 vertex DO OOO0OOOOO
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(an, 511)
0

g =00000
e : 00O (vertex)
(nkje: 000D0 R0 KOOOOD

o: 00 (endpoint)

(a12, bio)  ©0(61,05): 000000 DOO0O

(ast, bar) (0, 000000 RnOODO)
21, 021

-----------

(00000000oooooooooon)
o—— : 00 (amove)

(ag2, b22) O (apathy=000000

U7l2x20000000000000000000

gboogd v-1gobgobooooboobbooboobbooboobobon
ObooboobobobobobobpathDOODOOoOOOOoOObOObODODODODO
gboboboboobooboboor-1obo0bobooboobobbooboon
gbobodgbbogbboobobboobbooobbooo 10 20b0b0bOoobon
ggobbobbdooouoog pbdo 10000 1-p0 200000000040
O00000000000000000 100000000000 (L,1)eOOOOOO
00000 ©,={1,2} 000000000 X; eR(O,) 000000000 1000
gobbboooobobboooooobolbbboooobooboboooonboon

gbouodbog 2bogbogbogoboobooboobooboobobobo
gobogoboodbboobo r-1oogobbdg 2b00b0boooboobooboon
O0000000D0ODO0O0O0 1000000000000 0O (2,1)e000 (2,2 e 000
gobogobbogoboobogoboboobbooobboobuoobb 200
OpathOOOODD0OOO0ODOOO0ODOOODOOOOODOOOOOODOOOOOODOOODOOO
200000000 6,=4{1,2} 000000 X, e R(O,) U000 O0O0O0O0OOOO
gobbbuoooobbbuoooobbboodon

o0 7-1. bgogboobooboboobboobboobobooobooobooon
goobobooon

OUO0b0O00OpathODOOODOODOOOOODOODOOOODODODODOODOOOO
gobbboooobbobuoooobobobooooboboooon
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oo v7-2. 0710000000000 1000 X5000000 2000 XoO
gobboboooobboooobobooon

Vo, € @1, VO, € @2, P<X2 = 92/X1 = 01) = P(XQ = 92) (64)

0000000710000 6,=0,={1,2}0000(4) 000000000000
00000000 X;0 X, 00000000000000000000000000
000000000000000000000000000000000000000
0000 10 2000000000000000000 2000000000000
100000000000000000000000000000000000000
000000000000000000000000000000000000000
000000000000000000000000000000000000000
000000000000

0000000000000000000000000000000000000
000000000000000000000000000000000000000
000000000000000000000000000000000000000
0 (apath) 000000000000 0000000000O0O0O0O0OOOOOOOO
00 1000000 10000000000 2000000 1000000000
00000000000000000000000000000000a; = w(, j),
by = uy(i, j);i€©y,j €6, 0000000000000000 10000 Xy, O
0000 20000 X, 000000000000 path00000 X;0 X, 000
0(1100000000) (X,(w), X»(w) 000000000000000 path 00
000000000 7200

P{w; Xi(w) =i} N{w; Xo(w) = j}) = P({w; Xi(w) =1}) x P{w; X5(w) = j})

0000000000000 §30 80)0000000O0O0O0OO0D0ODO0OOOOOOO
oo

gboobodg v-1o0booboobbooboobooboboobuooboon
goobobooon

goog 7-200b0bgoboobbooboobboobobboobuoobbon
gbobogobbogobogobbobboobbooouooobb1boooobon
-1o00b0o0booboobooboboo 200b0000000b0000Db0O0DbO
2000000 (2,1)eD (2,2 e 00000000 DODOOODOOOOOD 20000
gboobbobobooboooboobb 2000000 10000100000
gobbbuogdg 2bbb0ogobbbuooobboooobobobooogoboon
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21 = (L 1)7 (ul(L 1)7 u2(1> 1))

2 = (1,2), (ui(1,2), us(1,2))

z3=1(2,1), (u1(2,1), us(2,1))

Z = {Zla 22, 23, 24}

2= (2,2), (u(2,2), u2(2,2))

O 72000000000

goooo v-1obobooboboobobooboboobuooboboobon
gobuogdbobooooboooobboobboboobbboobboooobooon
gbobboobobbuogobbuooobbooobboobbooobboooboo
100000000000 X3eR(0) 00 7-1 0000000000000 0O0OO 2
O0000D00OD0DO0O000bD0b0DbODODOo0n0ononn 6, 0 6900
ooooooooooooOoOo {1,2,---j00000000000OO0DODOODOOOOO
gobbuogobbuooobboobbbooobooobbbooobbooobn
gboboooboobobooobobuooboboboo2b0b0b0bO0on X, 00
O0D00X,0 0,UB, 00000000000 0OD0ODOOO(X,,Xe) 00000
gobbooobbogobbuooobooobbooobbooobboooboo
gobbobooogbod

o0 73. 0720000000000 1000 x5000000 2000 X,0
gbdodooooooouoouoouoouooooo

000001000000 by = ({21(61)}seo, € P(©1)), 00000200000
= ({22(0:/1) }o,,c0, € P(On);i€©,) 00000 D
i) P(Xy =1) =a1(i),
if)

Ob

~—~~ N

zo(j/1)z1(i) if j € Oy

0 otherwise.

PXy =i, Xy = ) = { (65)

ob 7-1. 00000 1,200000000000 g::(b17b2)[||:||:||:| go 7-3
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00000000 (X3,X,) O y0000000000000000000000000
gog

0000000000000000200000 %, 00000000000000
0000000000 X,000000000100000000000000000
000000000000000000000000000000000000000
000000000000000000000000000000000000000
0000000000000000000000000000000000000000
000000000000000000000000000000000000000
0000000000000000000 path00000000000O000000
000000000 path D 00000000 (X(w), Xo(w) 0000O0O00000
000000000000 000000000000000000000000000
00000000

00000000 R(n=1,2)000000000000000000000000
000 =Z000000000000 ue(2);2€ 2000000000000 200
00000000000 pathD 10 100000000 720000 2z+— (i, 4);i€
O, €0, 000000u,(z)=u,(i,j) 00000000000000000000
O (b,b) 000000000 700000 %Uu(by,by) O

T (b, bs) = Efun (X1, X5)] (66)
- Z@ Z@ | un (i, a1 (i)ao(5/i) O (67)

gogpbooood

OO0 7-2. 00000 1000000000 ,0oooo2000000000
B, 0OOODDOOOOOOOOO00ODOODODO (b;,b) eByxB, 0000000000
gbobogg200bboodgbbuoboboboooboobboogbbooooo
gbooggogobboobbodoooobobbuooooooobbooboogd
gobobooon

(1) Vb, € Bl, ﬂl(bT;bz) > ﬂl(bl,bz) gooogdn
(11) Vby € BQ, ﬂg(bi,bz) > ﬂz(b?,bg) ooooon

goooobooo 200 7-200000000000D00O00D0OODOODOO

00 7-1. 00000 10 200000000004d
(07 = ({z1(0) }icoy ), b5 = ({25(02:/1) Yonco, 5 1 € O1))

gobbobuooobbbooobobbbuooobob 2000000000000
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(1) V{z1(i)}ico, €PO1), D 3 wili, i) (@1(i) — 21(i))a3(j/1) = 0,

1E€O1 j EOy;

(ii) Vi € O1, {22(j/i)}j o0 € P(O2), D D uali, a1 (i) (25(j/i)—22(5 /7)) > 0.

1€01 ] 6@21'

00 7-10 (()00000 €6, 0000 {2:(/i)}je0,, 00000000000
00000000000000000

00 7-2. 00 7-1000 (i) 00000 (i) 0000000
(i)’ Vi € ©; such that z7(i) > 0, V{z2(j)};co, € P(O),

> ua(i, §)(x5(5/9) — 22(4)) = 0.
JE€O2;

Oo00ooooooooooogl1obooooooooon 200000000
O0d0o0oooodoooooobooooooooooooooooooooon
Do0dooooooooouooooooooodooooooooooooooon
godoodoooodooouoooooood

00000032(150),00 44(330),00 52(80)00000000000
00000000000000000000000000000000000

oo 7-3.

@1(X;) = {01 S @1, Izﬂean Z U1<Z,¢92)ZE;(92/Z> == Z U1<81,92>$;(92/91)}
02€02 02€02

Ou(X7/6;) = {{@92 € Oy ; maxjce, uz(01, j) = ua(01, 02)} 1; x;{(el) i 0,
if z7(01) = 0.

00000000000 100000 6= {2}(0)}eee,}) 000000 20000
0 b5 = ({a3(62/61)}o,e0,; 61 €6,}) 0000000000000000000000

(i) {615 2%(6;) > 0} C ©,(X;) 0000
(ll) Vel € @1 such that ZL’T(@l) > O, {92, x§(92/91) > 0} C @g(Xf/é’l)D

g 71,0 7200000000000 O0bO0bObObObObOOO000000ooooad
oo ooo o
gdddooddduououooooobooboobobbbbbbbdduuuuuooo
gobbogobbbooooobuoooboboooobobbooobbuoooobd
guddddddoouououoooobooboboudududuuubobobbbooboboo
O Selten(1975, [67]) O 0 OO (“trembling hand” perfection) O Kreps and Wilson(1982,
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[34]) 0O OO0 (sequential equilibrium) 000000000000 0O000O00O0OO
00000000000000000000000000000000 ([16], 4.2. 184
0-1910)0000000000000000000000O0ODOOOOODOODOOO
oo

0000000 720 (iiy0000C000000ODOCOCOOO0O0OODOOOOO0O0
0000000000 20000000000 10000000 O000000000
gobobogobbboobbobuooobobobuooobbbooobboooboon
gboobbooboobooboobboobuoo 1o0obooboobboobo
gogob 2000d000000oobbbb 1odooooobboobboboogd
000000000000000 ( backward induction) 000000000000
gbboggbogbboobooobuboooobooboobbogbooboboabn
gobodbobobooobboooobbooobuooobbbooobbooono
gooobgo r-200000000000D0O0DbOODLODOO

obg v300b00boobboobooboobbooboboobooboon
gobbobugoobbb 2x2000000b0b00oobboboooon

gbooobooobooob 100b0 200000000000000O000O0
gobboo 200000000000 00000b0bO0000n

21, (al,bl)

29, (@2,b2)

23, (as, bs)
073 0000000oooogoad

O00000000000000D0 1000000 20000002000 {1,2}0
gbogbbggboz2zx2ddbogbogbbobbooboobodgobooon
00000000000000000 10 (1,)eOODOOODUO 100000 pOO

2000000000 10000000000000000000000000
030 0000000000000000000000 backward induction 100000000000
0000000000000000 (Kubn([36], p.209, Corollary 1).
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000020 (2,1)e00000 100000 ¢000000D0000000000OO
0000000000000 0000000000000000 1,200000000
00 w(p,q), Te(p,q) 0000000000 O00O0ODO

U1 (p,q) = a1pq + asp(l — q) + az(1 —p), Wa(p,q) = bipg + bap(1 — q) + b3(1 — p)

O0000000000000O00000 (phg)DODODODODODODODODODOOOODODOO
gbooobooboobon

(1) w(p*, ¢") —u(p, ¢") =" —p)(¢"ar + (1 = ¢")az —az) >0, 0 < Vp <1, (68)
(ii) w2 (p", ¢*) —w(p",q) = (¢" — @)p" (b1 = b2) =2 0, 0 < Vg < 1. (69)

gooo

f(z) =ax 4+ ax(1 — ) —az = (a1 — az)x + ay — as
oo b0 b0 bbb b b0 b bnoongoo

Daz<ayNa, 00000000000 (68)000 pr=10000000000
00000006 > 000 ¢=1,0<b 000 ¢¢=00000000000
ododoodooououodooooooououooouoooooooooon
gbodooooooouood

(2) a3 >a1Va, 0000 fO000ODODODO (68)000 pr=000000000
000000(9)00000000000000000000ooDOooDoUooooO
oddodl1douo 200000000 200000 ouooooooogon
gbdoootoootoou 2ottt oooooouoooouoodgo
ogdoooodoooooodoododooouoooooooooooooooaon
gbododotdotdoootuouoooouoouoouooa

oo ooooooooooooouooooooan
godoootdotdotdotoooooooouooo

000000 ajAay <as<aVa, 0000000a; 0 a 0000000000
U0 e <a 00O0O0O

(B)ar<a3<a O000O0O00O0O0FO0)=as—a3>0, f(1)=a1—az3<0000
O0O0f(g)=00000 0<qj=(az—a3)/(aa—a1)<1000000000¢" =g
O000(es) 0000000000000 000o0ddp =000000(69) 00
O0o00o0oO0ooooo (pr=0,¢*=¢) 000000000000 0OOO0OOOOO
gdodododododououou 200b00o0o0ooooooon

(3-1) by = b, 0000(69)000000000000000<p* <1,¢"=¢) O
O00000000ooooe)ooooooooof>o0000 p*=1,f<0000
p=000000000p =L0<¢ <q)0 (p*=0,¢<¢*<1)000000000
O0000000000000000000000000000 (0<p*<1,¢"=¢qp),
pr=10<¢" <¢q), pr=0,¢<¢*<1)00000O00O0
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(32) by > b, 000. 0<¢*=¢; <10 (69) 000000000 p* =000000
000000000 =0, =¢)00000000000000000000¢* £¢
0000p >00000(69)000 ¢¢=1000000000 f(1)<0000 (68)
god pr=00000000000000000000000O0OOOOOp =000
0069 00000000000000(68)00000000000 f(¢*) <0000
ooboobooubbg <¢g <lObOouoboobobooboboboooboboobo oo
00 (p,¢")=(0,1) 0000000000 (pF =0,¢; <¢*<1) 00000

(33) by < b, 000. 0<qg" =g, <10 (69)000000000 pP =0000
00000000000 (p =0,*=¢) 000000000000 OOOODODODOO
¢#¢O0000p>00000(069000 ¢*=0000000000 f(0)>00
00 (68)000 p*=100000000000000 (p*,¢") =(1,000000000
O000000000p*=00000@)0D00000000O000O00(68) 000
00000000 f(¢)<000000000000000¢ <¢*< 10000000
00000000000000 0000 (pY,¢*) = (1,0),(0,1) 0000000000
p=0,¢<q¢"<1)0000O0O

gbuodgboobbobobobobboobodobooobooboobbonbb
gobbuogobobooobboooobobuooobobbbooobbooobn
Ooobooobooooooobboobooogn backward induction D O OOO0O OO
gobbogobboobboooobbuooobbooobbbooobboogobn
gobbgoobbodobbbooobbooobbbooobbooobbobooob
gobbogbobobooobbobuooobboooboboobobbuooobboooon
O0000000000000000000000000000 (uncredible threat)d O
000000™ooo0o0o0000000000000(8)00 (6900000000
ob02000 ps00000000DO0ODODOODOOOODOLDOOOOOOOOO
O00000000000000o0o0O0o0000o000O0n 33)0ooooooooo
ooobgoobosn 0obod b, OOobOooboboooboooooboboono 20
g pr=000000000000000000O0DO0O00O00O0OO0O0O0O0O0O0O4d
pr=000000000010000 200000000000000000000 2
gobobogbobbooobbbuooobbooobobaobobbobbooo1oooon
20000000b0b0ooboboboo200b0 10bO0o0bO0bOobbO0Dbo
l00000O0ooo0ooooooooooUodg(p*=0,¢*=1)0000000000
godbbl o uodgdgbbloodbobbobduoodgbobobbuoooobbbodan
00 (p*=0,¢*=1)0000000000000000000O0O0OOOOOOODOO
gbooboobooboobooboobooboobooboobooboob 1t
0p=10000000 10000000000000000 (pr=1,¢¢=0)000
gboboboboboobo2b0b0booboboboobo10boobooon

0Oopoo00 (p8)) 0 1100000000000 ([66) 0 66 0-71 000000000
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0000000000000000000000000000000000000000
0000000000020000000100000000000000000000
000000000000000000000000000000000000000
000000000000000000000000000000000000000
000000000000000000000000000000000000000
000000000000000000000000000000000000000
0000000 1000000200000000000000000000000 1
00000000020000 1000000000000000000000000
000000000000000000000000000000(p*=0,¢"=1)00
000000000000000000000000000000000!,. 0000
000000000000 0000000000Y000000000000 (3-3)
0000000000 (pt,¢")=(0,1)0000002000 (2,1)e00000000
0000000000200000000000 b<b000000¢=00000
000000000000000000000000000000000000000
00000000000000000000000000000000000
0000000000000000000000000000 (pf,¢") = (1,0) O
0000000010 200000000 o0 6, 00000000000000
(p*,¢")=1(0,1)00000000010 200000000 a30 6500000000
000000 a3<a 00000000000 100000000000 (p%,¢%) = (1,0)
000000000000000000000000100000000000000
000000000000000000000000000000000000000
000000000000000000000000000000000000000
000000000000 Gintis(2009, [19]) O 0 080

gouogbboodgbouogboobboboboobuoobooboobobobonon

O popooD0O000000000000000000000000000000000O0O0OOOQOO
gooobooobbooooobbooooboooobbbooobbbooobbooubbooo
gogboobooboobbooboboouobooboobooboobbooboobboobobbon
obooooobooooboooooobooooboooboooboobooboobooOoboobooobooooo
gbooobooooooobooobooboooboooooboooboobooboooooboobooon
gbobooobooboooboooboooooboobooboobooooooobooboooooobooobooooboooo
gbobobobooobooooooooboooooboooobooooooboooboobo1b00b00o0ooon
gooogooooooboboobobobotoodoooobobobbbbduoobD bbb bbbbooog g
goooboboooobooboobboooobbooobbbooobbbooobbboobboo
gbbooobooobooobooooooobooobooooooooobOooboOobooobooobooooo
gboooobooobooog

0 oooo00000000000000000000

107Selten 1975, [67]

8O QOooo0000001000000200000000000000000000000 1000
0000000 10000000000000000000Gintis O local best response criterion ([19],
p90) 0000000000 0DO highest payof 000000000000 0OOOOOOOOOOOO
Ubo0oo0OOobDO0b0O000 consistent UOOOOOOOOOOO
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gobobooobbooobobuooobbbooobbuooobbuooobbooobo
gobbuooobbuogobbuoodobbboooobooobbuoobbbooobn
gobbooobbooobbuooobboooobobooobbooobbooobon
gobbuooobbuoobbooobbooobbooobobboobbuoooboo
O (refinement) 000 0000000000000 00O0ODOOOOOOOOOOOO
gboboooobobo r-3goboboobobuboboobooooboboobon

oooooodo 400000000
21, (a’17b1)

22, (a2752)

(2,2) o 23, (as,b3)
u74. 730000000000

gbooboboobbooboobbooboobboobbobbuoobobooo
gobooboooobob r-3b0bgobobooooboboobobooboboon
gbobooboboobobbobdd move 0O O0OO0ODOODOOOOOOOODO
gbobobooobbooobbuooobbuooobboobbooobboooboo
gobbooobobooobbuooobbbooobbooobooobboooobooo
gobbooobbooobbuooobbbuooobbobooobbboobooobn
gbobd 74000000000 0b00b00 300b0boboooboboooon
gb2000000b0b00b0bobuoobooobuogobbuooobbooob 20
gobbboooobbboooobobog

gboobbooboobboobbooboobbooboobbuoobooo
gbooobooboobooobo

000000000000000000000000000000 1000000
000000000000000000000000000000000000000
Kuhn([36)) 00 rank 0000000000000 0 Selten([67]), 00 ([58]) O OO

Yo ooODO0OKuhn 000000000000 rank 0000000000000 O0ODOO0O0O00OOO
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000000 o0obooobbo0 rank 00000 OODOOODO VOUODDOOOO vO
rank O rank(v) 0000

oo 7-4.

gbbbogobbooobbboooobbooobbooobbbuooobbod

(1) D000000000 rank 0000000 rank O r,(00) 00002 =
{v;rank(v)=rz}0 0000000000000 OOO0OO0OOOOOOOOOOOO

(2) 00 rank D00000000000000000000 {r=0,1,...,r;—1}
goog Ug:OPnDDDDDDDDPODDDDDDDDDDDDDDDHODDDDDD
O0000r=000000000000000000000000 NOOOOOP,=0
goboobdobo pOO0OD0OODOODO

(2)000rank 000000000000 O0DODOOOODOIe. reP,—=r+1¢PF,.

B3)r=0,1,....,r,—10000 V.:={veV;rank(v)=r} 0000

v, 000 V,=U",I,, 0000000007, 00000 ( an information set) O
gog

(5) 00000 ,,0000000 6,,(00000000)0000

(6) D000 (perfect recal ) D OO OO ODODOODOOOODOOOOODOOOOO
gboboobobooboboobobooboboobooboboobobbn
0 vy, v, 000000 €1, 0,€0,, 0000000000 move D000 v, 000
O00o0oobodDwn; 6 v, 000000O00DOOODOOOOOOOOO0ODOO
oo

1<Vn<N,Vr, ro€ P, Vv, €1, 5,V €1, such that v;; 0, — v, OO0O000
v1; 01 — v3, Yus € IT‘2782

Oooootg

gboobbooboobboobbooboobbooboobbuoobbon
OO00O00oOooob pathOOODOOOOOOOOOOODOODOODODODDODO
bodb move DOODOODOODOOO0OOOOODOODOODOOOOODOODOOODO
gboooooobooooboobo v200b00b0bOob0b 100b0o 1000 100
O0b00b0bO0ob0 200000 pathO0O0OO0OO 2000000000000000
gbobboobooooboboboooo 1b0bo 2000b0obO0obLDOObDOOD
gboboboobobob 2000000000000 00000OOODOO0O0OOD

00000 (84, pp.73-75) 0000000000000 00D0000000D00000O0O0O00O000
000000000000000000D0 length(00)000000000000000000000
00 (00 7-4)0000000000000000000000000000000000000000
000000000000 0000000000000000000000000000000000
000000000000000

WSelten([67]), p27 OO0 OO ([58]) 00O 3.6(81 0) 00000000 Kuhn([36]) O Definition
17(p.213) 00000000000000000000
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gobboboooobboooooboboooobboboooon

00 7-3.000000000000000000000000000000000
00000

(1) 000000000000000 n(p>1)0000000 repP, 00000
0000 [, 00000000 ©,,0000 {2,,(0/$)}sco,, € P(©,,) 000000
0000000000, =000000000000000000000000000
r=00000000 74(3)00000000 10000000000r=0000
00 {(60)}eye0, D000 P =0 000000000 ,=100000000000
0000

bn = ({Ir,n(gr,s/s)}er,see)r,s ; 1<s< Sp, T € Pn)’ 1<n< N

gobbooogbboooobbbooobboooobobbboogdn0bon
ooooob B, 0000

(2) 00000000000 00D0OO0 nODOOOUD0ODDOOOOOOODOOOOO
gbogobobbooboboboobooboobooboobn

(3) 0000000000000 00 nOD0ODOOO0DO0OD0ODODDORDOOOOOO
gobboboooooobogo

gboobboobbooboobboobboobooboobbooboob
gboobooboboooboboboboobobuooboboboobobboobon
-30gbobogbobooboboboboboboobobooboboobob
gbobobobooobooboboooboobobooboooobuobboobon
O0000000000000000 (perfect recal ) DO 000000 OOOOOO
000000000000000000*? 00000000000 KuhnO OO (Kuhn,
[36], Theorem 4, p.214) 00 0000000000000 O0OOOOOOOOOOOO
gbobooboboobuobobobuobuoobobooboboobobbooboo
gbobooboboboobobobobooboobobobobooboboobob
gbooooggd

goobobobbodogooooboboobobboooooooboobbboooooon
O0o0ooooobooboboboboo0 pathDOOODOOOOODOODODODO
Obooobod pathOODDOODDOOODLOOODOODOODOODOODOODOOO
gobbooobuoggbbbooobobobooobbuooobboobbboooobon
gobboboooobboboooobbbuooooboboooobbboobobboo
gobbuooobboobbbooobbbooobbuooobboobboboooobon
gobbbooooboboooobboboooobogobbbooooooboobo

200po0o ([77)), p118-121 0000000000
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0000 7-1(1010)00000000000000000O0O0OO00OOOO00
godg

ob v-s0000boboboobooboobuoobobbdn>1000000

bn = ({xr,n(er,S/s)}Gr,se@m ;1<s<s,,7€P,)

00000000R£00000R =000000000000000000r=0

000000000 s, =100000000000 ©,00006,0000000

000 X, 00000000000000000000000000000000 rank
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