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1. [FLC®IC

TERDIEER 7 — LHERICBWT, Y v ay FOEHER 7 — L (stage game) % HE[R[A]f:
VIR — A VIR — 2D 1 FEE RS, BEES—20E R HAWLNTE
N2, FOEA, UL — LB AITEIE 2 D47 LA Y — @F%%J®%A
ﬁ%?b%%%fi@w.%@ﬁ%kbf,%5%%?/%@&Dﬁbﬁ~ BT 5 Ty
ValETh D T L OBFENREIICEE SNRRITD ) AN T, KXz n0TiE, B
(28 [4, Section 6] & 2 WX [B] ICEBWTRHARTZ KL 512, WHERELS, #&b%%ﬁﬂ7
A —2 R OMFIEEE W TERLT D Z LTk - T, TN DK Z RN L7545, B
B =& HIET 5, LW P Ty a BT — L ARE LT IEFRZe M 0 iR LI
ANDT V=7 —=LZBWT, TGN 145 TITEWE, ikt v b (allD,allC) 287 >
a¥frl 720, allD LA Y=l & o THREORIE & 7220 2 & Z2E PRIk [ ZRE
HZEMTELZ LZART. 2L, KT RL 7y —a— a2 ek 52 ENHEHBY
TIEARWVWDOTY v ay M — A#IA®/V/V&~A®ﬁu,?@b%,%%%ﬁék
LTS ={C,D}IRE LI ER/INREDOERILEIT 5. FATHIIE & R RIC OV T
IO AT EZZRI N0,

2. AADD LT —LA

WDOEIR2X 2D — 2 %EZDH. 0B, BEONADOY L~ F—AZT2 AD

T A Y —DEENZXBIR IR ORARGRm L TELET DV IRLINADY L <57 —AIZB0
TUF2ANDT v A ¥ —DEENDERR DL EHIRETLH00, oD v ay M — LD

Lo 9 L AIRIEITH D D 2 L BHEETIEDH 2NV T T 2R REER S —2 D L. 3L 4

D (1) ZBROZ L.

QWKimmuﬂ@swmmGQ@%%éntw 7235, TR [9,10] 2NERE L7 RIIE S — AR TE
BT LINADOY L v F—ATEEnRnWZ LITEE.
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# 1. IFEAHRNAND Y L o~ 7 — L DOFFE
TLA Y —2

C D
TLAY—1]C| (b,by) | (dy,as)
D | (a1,ds) | (¢1,¢2)

FZOWTHRRSTNWDZ EERDODHZ LT D, DAY » MIEGIR ST 554
DNVTND T LAY —DFFHAEIFEL TWDENRHLMNNIARDZETHD. 7217, WAD
VL UBEEIREE & BICRo TV D E L THEABICH L TITEE O NAD Y L v~ —
L OAGE & RERICHIEERS D 233525 O 7 LA v—IZ & » TEICEBERIE & 7225 L 51Tk
DIREHEFL 3.
RE 2.1.a; >b;>¢c; >d; >0;1=1,2.

% OBCFHE RO T2 OITHERIE OIS T2 7 LA v —d; i = 1,2 DFFF%2 S x S BT
EFRINTABEEK f, °£T. T7bb,

fl(C7C) :bla fl(CvD):dly f1<D,O) = ar, f1<D7D):Cl7

fQ(C, O) = bQ, fQ(C,D) = a9, fQ(D,C) = dg, fg(D,D) = Co.

712, By aNORFITENTvAT—1D, ERT LA Y¥—2 OMEERE A2 KT
WRITHRD IR LT — bz ffideRimi e LTERMET 2720V rvay Mr— 2B bk
FEHEANTEAELELTE L 2FY, &7 LA Y —ORANE & 13 S EffERA5
D &I Blns. 22T, S x SEEEEEOREE R(SXxS) Litd. LA —1
D¥EIEZ X, LAY —2D8lIEE Xy 328 &, BIKOM (X1, X2) =Z e R(SxS) %
Mgt v b ERES. RO 7 — L2 HER O X O (TR 2 040 TRIL L 256, Mgt >
MIBIZ2 DD DT & LTRBLSNDD, MRERTREL LGS, BIZ2 >OfkEE
BIDXT TRELLIZIZT TEATSThH D, Tl 51X, 2 B OMRE O M EE )
EXEERN TN SETH D, BT —LTHDHILE2RETIHEOITIT X, & Xy 1T
MNLZRFERERTH D Z L2 RAHEE LT 620 e, o TERL TBL.
& 2.1. Z=(X,X0) ER(SxS) MU v vay NMFA—LOEKEY hTHD LT, X, &
Xo WM ThHDHEEEND. Triay NF—L0HIEE v ho2EE R(G) LT 5.

SEHEOMVIELNADY Lo~ 7 —2MIB W T, S5HI122h >a; +d; ZIET DN, AL THELEE L
7o, WA E RSO EEMNIIE L2 WA RHm L TIINETHD.

YATHF [4] TTTICZED X S ITERE LTV A,

SIEMEITIE, WEREEDED DA LIRAEIES 15 LICHIELTWA. 8- T, M%) 2 DORERZ
HOTHEERE & U CIR—R9 5. 2 2 CRERAENDER SN TV HIMRHEZER (Q, F, P) IIARR T CHLE
FREEEZ R TEDT LIS [V v F) R ZEMZ2HEL TB (FEEHIII< MO TND) .
CHERSE » N & 2 DDA DT THRBL L@ CHEERIIIZ TN DI T VX A FRROHAATH D =
EERFEROMNITIUE LTV D EHIRE X2 25720, L L, HERHCITEIN M E 5272120 TlEm 7 v
A Y =2 GO REOMFEEEITEE 62V, FEE, 72 & 21T Luce and Raiffa [11, pp.115-116] IZik~< 5 41
TV % preplay communication O % E A L7247 T D correlated equilibrium OE& % EX LT 5720
WITRERER X, & Xy OMSIHEITRZ T X, & Xy 250 EROMBREEE ET DLERD D, LI
57 [6,7], [8, Section 4] ZZ M X N7=\ . RS & L TD 2 DOMEREEOMNIIEDRE X7 — LBEERIIZIX
WA —RlIicaIa=F—Ta By (k) EnHZ2EE2RIFLTWAS. LarL, Vrvay k
TP INTHDHIEWER S — LT E2BR L TOSMITb IO S 2 RER TRIT L DAY v M7
W DIZ% < DIFEHER T — A B ER O BB E CIIoM A AW THIEZ ELZ L TV 5.
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WE, Voiay M —LDEIKEY M Z = (X1,X,) 956 &, TLAv—i;i=1,2
DOIFFFITT w; (X1, Xo) 1TBE OELTROGL T E NN TIRO LI ITERTED ™.

UZ‘(Xl,XQ) = E[fZ(Xl,XQ)], 1 = ]_,2

ToLE, Urvay NIWADOY L= —20F vy a8fdiko L ricesibans.
EE 2.2. Bkt Y b Z7* = (X7,X3) € RIG) 3Ty v aBflsTh 2 L 13RO 2 DOAREX
N 72 S DREZ N
(D) fEED (X1, X3) € RG)ITH LT, w (X7, X3) > ui(Xy, X3) BV L.

(2) FEED (XF,X,) € R(G)IZH LT, ug( X5, X3) > ug( X5, Xo) 23R Y 32,

7B, PEOERGITELER 7 — L — I L CHEATE 5 (T [4)) .

3. BYBLERADD LIS —L

ST, ZIbWVWIWnWEEDIRLINAD Y Lo~ Fr— A@Eﬁm%ﬁ5 MORLS—A L
X, Vovay FORKFEES—LEBVIB LTI ZLTHDHN, TITRERILIT M
W1 LIy, SV O EROMETH S, ERIZ in@ﬁ@?//a/hﬁ VNI SIYRAE S
TUA Y —OEIKIE (n— 1) BETOmMED [F] (FLA) [EKFELTED. &5 2T
bb. TEZIXELMBINTND TFT(tit for tat, Lo-KL, 47 A L) HIESC, Trigger
BRSNS Th 5. TOTHIT, VIR LY —A L Z O 4 MR B R TRHEL L H 8
WE, n=1,2,... LT, TRTo{ZW = (xH X eR(SxS) k=1, ,n} &
AN T D/ D o IiEEZ Fr &< 0% (s, FO={0,Q}, F* =V, F*, DFV T
RTO Fr eadteh/ho o MEKRET5.)
£3.1.Z2=20,20, ), 20 = (X" X" e R(Sx S):in=1,2,... BVEL
RNADD L v~ F—LOMlst Y hThs ek, 20 = XM XM n=1,2... %o 2
DOFEMERT-T EEE V).

(1) 2 = (XM, XSz Fr— Al (n = 1,2, ).

2) XV & XM s, no= 2,3, ok LT X & X 1 Frol 1B U C kA X

0 Febb, ROSXDKD .

PX{(" =i, X5 = j/F Y = P(XY =i/ FYP(XSY = j/FY) Vi € S,

TZ 2T, E[x] IMMHE, 2F0 Q LOMBAR—THESERT. 2B, B THTL 285 Blx; Al 13545
AeF ELofnaHRT. 2FY, E*] 1T E[*;Q D& Thd.
8T P [4, Section 8] & DM [5] ZB I T2V, TEROIEHER 7 — LBER O BRI EITIB T 2 ERL & ORIR
IZOWTIHRED 4 iz BRIz,
9220 HOPELFRIZL D Q ORENLAERIND o IERIZM 5 fcib‘. TERDIEHER 7 — LR IZHE -
TT—LDOREERESTEZD LY, AHMMEEGROERNL — /> THERT 2B RB LA LD
BRI e HERm 2N FTRE C o D 7o OIZHL A THlig b L?Zi'%fﬁ?fﬂﬂb\Tb\é. 3B, HHOUTEROEK
TF'C F*tlin=0,1,2,... 22 L TWARZ DK D RMIEEEZEOWS o MERD Z & & TH04585T
ISR #5R (filtration) & Hi/u’C“l/\é (H#HP [20, 3% 1.2.1]). Rosenberg, Solan and Vieille [19, p.434] T
1% “Let (Q,A, P) be a probability space, and {F.} be a filtration over (2, A, P)(the information available
at btage n’) ERANCRE L TWDD, KX ThZDOEIITERMLL THEDRV. #6132 OfERZE/M 1
éﬂﬁﬁﬁiﬁ&%ﬁb‘“(?—kﬂ]ﬁ%ﬂitﬂ: LTW5. 723, AimE LU 5D Q13 Mascher, Solan and
Zamlr [13, p.440] X Mertens, Sorin and Zamir [14, p.123] @V 9 “the Universal Belief Space Q & 134 < B
RPN BER SRz,
OPp(s /Fr=1) ITfEREHTH L 2 LITEE SN, 788, FIFEAEMNLOERICONTIE, 72 & 21E Chung
(1, p-284] zZ WD L.
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R LINADY Lo <7 —ADMIEt v hOREEZ R(Gy) & T5.

EE 3.1 &M (1)1, RO —AHERICE T 2UHICEWT, & 20E, [ [17, p.232]
T, T IR L7 —ANZB T 57 A P— ORI, mEDT LA L CTERIOITE)
ERET HTEN 02 ATH D] ) HDHVE Mailath and Samuelson [12, p.19] @ “At the
end of each period, all players observe the action profile chosen. In other words, the actions
of every players are perfectly monitored by all other players.” & LR I NITmNEZ T
PICERL LTS DTH D, 72k, TLFEOSHOZ LIXTHRME (1) 2R 51UX, iRz
{Z0 W X EE SR {Fr IR LGl &R (adapted process ) TH D, &9 (GE & [A
HCH 2 (B [20, EF1.2.2]). FEREBOBMATRENEL, H 258 o IMERICET 5 20
EREROFAECERSND (F, 201 ivH).

S (2) 13TAER D 7 — L HHER TITIAREI T TR S LTV R &9 TE A0 T EEAY I B S
NTWAHRER®H L. L, HERBEREZANWTE T LA Y —ORZ nIZBT 2k L
TOM ATEHREE) ZROL S E L THDELNDLN, ZORERLIZIFSZE T LA ¥ —
MR n 2BV T, ZRLRTOMEDT N TOF2BE LEEITV IR0 HREZ n 121
50 ay M= AOBIEZET L TGRS, L) ZEEHEEFENICERET S Z &
ARV, EERICEREE Y b Z = {20 = (X, X))} € R(Goo) I2BWVT 23 D43
PXP =i, X =j):i,j €8 %A RDOARE G (2) ZHVTHELTH LS 12,

PX® =iy, X = o, X =i, X8V = )
= P(X{Y = ip, X§? = jo/ XV =i, X3V = ji) x P(X{Y =i, XY = 1)
= P(X{" = ip/ XV = i, X3 = j)P(XY = jo/ X =i, X3V = 1)
x P(XW =i, x{V = jy)
= P(X{? = ip/ XV = i, X3 = j)P(XY = jo/ XV =i, X3V = 1)
x P(XY = i) Px{Y = j). (3.1)

1toT, (X2, X)) o4 1T ReR oI

PXP =ip, X = o) = Y PXP =ip, X = o, X1V =iy, X3V = 1)
(i1,j1)ESXS

I EROMRENRAT S 2 LIc ko TROONS. UUTF, FcLTZz™ = (x", x); n=
3,4,... OHAIET LA Y — 1 OITBING GRIEM & %) P(X]Y = i), P(X[" = i,/ FE1);
k=2,...,n &7 LAY — 2 DTN (Gibft xR P = ), (XY = o/ FHY)
k=2, nhBafE (1) L4k (2) (BRM72FEICREREMIT (2) OF) & SrET &k
EONK (R RDOARK) I~ THETE . 1221, %ikd 5 Trigger WD L 5 12410
T D Z#ER LA OEFRICESWTESICIN S OFEEDANHETEX S L) 2 A%
Fio TV Bk b 5. B/ Z & IHERANAE O O ICERL S h, E58 S i g
—WRERRIZ LT, BRI INTN—T 4 VIR ROER EHEGHITHE D) Z LI L > THID
T, BN EROBFHEEH NI D E WS 2 & Thon 13,

UieRBfEm b X< mbn-l&Th s, 2L 21E, Nevue [16, p.18].

RP(B/A) I3HER ARG 2 BN L EDOER B O EHERTHD. 7B, A=0 (ZHEY) ITHL T

EFE LRV,
BRI E# 3.1 OFM (2) (GMEASINE) OIENSREMICEE TH 5H. HEROIEREN) 7 — LB O R E
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UEDOZEENSH LR LIS, Wikt y 7 = {20 = (X, X))} okt 5 00E
MO T LA — i T L NI B OO (SR X ek o mRs) {(P(x) =
i), PX™ =iy JFr Y Y R ERIGER, RET SRS, B, Thbng
A ERERSAAITM D R LT — D& BT — L & Be LIREO TEIERS I fth7e H 72, &
D& RBEHRTHEEE Y b Z = (X", X))} € R(G) ICBNWT, L AF¥—ii=12
OHEE X = (XD, XM ) THRETE S0, Uity & Z = (X, X,) T
=T

PUTFIC &< &6 - Bg 04 Fr & B 2 iR LT <.

() al C: P(XM =C)=1,P(X™ =C/A)=1;VAe F*! n=23,....

(ii) all D: P(XM =D)=1,P(X" = D/A)=1;VAe F"' ,n=23,....

(iii) TFT:P(XV =0) = 1, P(X" = C/{X" Y =C}nA) =1; VA e F !, P(X" =
DXV =D}nA)=1;VA€ F"' n=23,...,i#£].

(iv) Trigger: P(X) =C) =1. P(X™ = C/{H;p > n—1}NA) =1; VA e F ! P(x"
— D/{H;p <n—1}NA) =1;VAe F"ln=23... i#j 22T, Hp=
min{k; X\" =D}, 72721, {x} =0 (ZHE) OHAELHp =00 LEDH 1

WEWE ARG TERT DR R LINADY L= — %kt 5. Hxfr s
W) BWRIE _ERE D Markov time Hop Z WA MG THD. UUTFTTIXZo XLy icEfkb L7z
MORLINADOY Ly~ —h% G TRT L ETH. Thbb,

FHE 3.2 MURLINAOT LY ~F—AGR L, Bilgty b Z = (X, X,) € R(Gx) IZ

T2 7 A v —i:i=1,2 ORI u (X, Xo) RO X S ITEFZ LI IE LY — 20

ZLThD .

Hp
w(X, X)) = B3 6 x M, x| =12
n=1

22T, Hp=min{k; X\P =D}, #2721, {x} =0 (ZZEE) OBRAITHp =0 LEDD
(Trigger HiME 2 EFR LI ZATEAL Hyp ERICHDOTH D). 72720, § 0<d<1)
(IR DEFHERIR D IR L7 — 22T 2R b & FIRE, FISI320 LR 8Ar 38 & L C kil
L7 16,
ZOHFRIEOERIT, FLA Y =208 D EBRLELZORITY — LK TT 5, &
WIH ZEEEHRLTWS., #E2FRIIT 7T LA v —11E7 A Y — 2 BNEY) > 7= b HIEIC Y
Yy var T LT —aEFIET S, EVWH L THD.
IV IR LT — NG OF v v a8k ERT H.
EE 3.3. Bttt v F Z* = (X7, X3) € R(Goo) BT v v a¥fli Th % & IFRD 2 > DR
Rz END L EE20).

(L2 D) THEHDHZE AV TER LTV D T2 OIS MSINE 2 RANCRFBRONIZE LT\ D, 72
WULIRAINHZE DB TND., 2O LD RIBHE I ZBET D72 DICARRmLTIXIT v ay M — OB
LHERERERANTERIL LD THS., L0FLWERIT4HEZBRENEZD

14HjD X7 LA °— BPIDT D ZRIRT AL TH D, fEREER L LN D~ first hitting time
TH Y, Markov time (FEFREHE) L7425, T720b, EEOn=1,2,... & LT, {H;jp <n}eF" Mk
VAN

1B NOBIFFFIFN Z O XV ICER SN TS Z ERHHIZE > CTO HHEMHE Lo TWnWbHZ &, 7—
A GE oA bIzBWTRAHETH S,

6= @ § OFFRICBIT 2 ATIHFRICOW T4 HD (1) BRI N0,
TZ0EDIFFT T _RTCEMTHLZ L EZREL TV 5.
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(1) EED (X1, X3) € R(Goo) 2R LT, uy (X7, X3)
(2) FEED (X7, X,) € R(Goo) IZH LT, uy(XF, X35) >
UELDEXEDO T TROEHIFOND.

FE 3.1 (—dy) /e <0<1ThHDHEX, Z*—(allD all C) 13 K LA —21 GR D) v
T aBEETHY, o, TRNTOMKE v b (X, X)) € R(Goo) 128 LT uy(all D, allC) >
u (X, Xo) Th .

B allD=XrallC=X; &<, X3P o LTEP(Hp = 00) = 12005,

\/I\/

uy (X1, X3) D8RR Y 31,
ug (X, Xy) SRRV 3o,

TR v n— a Yk S n— d
ul(XlﬁXQ)_;fl(D7C)5 1_1—_15a UQ(le 2):Zf2(DaC)5 1:1—_25'
EEOMIEE v N Z = (X, X3) o LTix
YR S n n— - n— a VYK
(X1, X3) = ;waf Lo S @l = g = w(XX)

PELNDMBERSIO (1) B o, £, RO v | Z = (X, £2) KK LT,
A, X)) < ay 05w (X7, X5) > un (X1, Xo) B0 o 2 E WL TH 5.
WIAEBOBME v | 7 = (X7, X,) 8525, Hp L7 =5 GR OEHDD,

- Hy
. o d n
uy (X7, Xo) = 1_25P(HD = 00) + B |> 0" fo(D, X5 Hp < oo]
Ln=1
ds | Hp-1 Eay n—1
:1_5P(HD:OO)+E 625D +d226 ;HD<OO
L n=1
. d2 CQ—dQ—C25 Hp—1.
W~ T,
LS 0— (co —dy)/c
un(X7, X3) — un(X7, Xo) = (ii&/zh 57071 Hp < 00] > 0
2155, O

FIE 3.2, 0 14 LISV (ZO®BIFEATICEZ5) , Bkt Y b 20 = (X7, X})
(X7 =TFT or Trigger, X; =TFT or Trigger) 13#:V K LAY —25 G2 OF v v 2 ¥ffiC
H5b.

S 7= (X1, X;) (X7 =TFT or Trigger, X; =TFT or Trigger) ®& %, P(Hp =

by
15"

by
1—9¢

F

us (X7,

w(Xi, X5) =) h(C.0)" " = ng (C,C)om " =

X, #TFT or Trigger, X; =TFT or Trigger £+ %. Hyp = min{k; X*) = D} &<
L, X’; 23 TET % 7213 Trigger 8K CTH 56, Hip=00 = Hp =00 CTH Y, Hp < o0
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7;?%@:pr = H1D +1 75)52‘9 j’)iﬁ%,

b

Hip—1

D 6TAC, C) + 6 (D, C) + 6t (XY D) Hp < OO]

ui (X1, X3)

+FE

n=1

b

by(1 — §Hio-1)
E

+ { T
by

1—-96

+5Hu)1a1+5wa¢x§Hw+”,D);Hﬂ)<cm}

by

<
- I

+(CL1+01(5— >E[5H1D_1;H1D<OO}.

iz,

L L 5
Ul(Xf,X;)_Ul(Xl,XS) > gl( >E [5H1D71; HlD < OO} ) 91(5) = 0152+(a1—01)5—(a1—bl).

—
|
(=%

RE2.155, g1(0) <0, g1(1) > 07205, g1(6) = 0DTEMRZE 6, £FHLE, 0<6 <o <1
(kLT

w (X7, X5) = un (X1, X5) 2 0
2155,
SE|Z, X7 =TFT or Trigger, X, # TFT or Trigger &% &,

by

up (X, Xs) = 5

P(HD:OO)

+FK

n=1

Hp—1
Z 5n_1f2(0, O) + 5HD_1f2(C’, D) ; HD < OO]

by
bo(1 — §Hp=1)
Pl= 7
* [ =%
bg &2—b2—@25

=T st E[6"P7' Hp < oo].

+5HD_1(12; Hp < 00:|

EJZGZ, 0< 52 = (CLQ —bg)/&g < o<1 W—-;(TJ.L/VC,

. S o §—(az—b
ug (X7, X3) —ue(X7, Xo) = (2, 2)/CLQE[éHD’l;HD<oo] >0

(1—10)/as
135, 5, max{d,, s} <6< 1 ThiuL, gty h Z2r = (X7, X3) 1TF v v 24T
b5 LR ENT-. O

EH3IOEWRT 5L A, L 2lE, RIEENRIITFHITICHH L TEREEEZRITL
FEGI 2T 5, L) TE L] ISx L TREEDOTRZZ T AN T S G| ikl L TE
D E D R VRINTEET OIREE 7 — 28R 2 W TERIE L TV % EFIRT 2 2 L 3]
BETHD. TOM, BFEOT T v 7 EELEEBOBRFLEIMNICLT LHIFE LI RWnE
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RERI LTS, B ORFEDENITHRG L TO L0 F LWAEREIR (TFT,TFT) &
H NI (Trigger, Trigger) (30 2343 LIZIEWEE, o 228 Txd 2503, uy(all D, allC) =
a1/(1 =36) > u (TFT, TFT) = b, /(1 = §) THHMHT LA ¥ — 112> TCall DL <A b
RBERLDOTHD. SHICWVWAIE, Ty 2l Ths (TFT,TFT) DRREICH>THT
A ¥ — 108K Z all DICEFE LA, THUCKHT L7 1A Y —2 O Z L all O T
HY, ZNKHTLHIT LAY —10F#ESEITLHAAall D THLOBRERT v v = Wl
(all D, all C) IZHEHE VT LE D, WO EKRTH T v a8 (all D, all O) 13D T
ERVETHDLZ LS.

4. T4 R Av>ay
ek, BBICARSNTEBIT D80 K L7 — L0 ERAL & GEROIEHER 7 — LB IC R 5%
nEDBRIZONTHETa A a2 LTERL.
(1) B [17] TS IC oW THIB S EIPA THRBIZ LICT Rby ZICBALTWAR, -
& z1E, Myerson [15, p.308] Tl (0 =0.99 & L 0C)
For example, suppose that the number of times that the game will be played
is a random variable'®, unknown to the players until the game stops, and that
this random stopping time is a geometric distribution with expected value 100.
EHALTWS. LaL, LFBOFBAIZ “random stopping time” & W 9 & %2 —#x{kiZ L T
W9 7235, random stopping time T 5 L Bfif L7254, 013K MITH — L0k < ik
TV, THEEITY— L8 TT AR (1-0)0" Thb. &5, 10 (1-8)5" ! = 1
ThHHG, NENERmORELEE LT/ — 23R 1 CTHIRREITK T 5. LaL, FUC
H 21X “a repeated game has an infinite time horizon, unlike the finite game trees, ...” L&t
L TH-T, HIENLT —LRARBICEREITONLS DO T L SHBPEN TS, 20
KO RBITIEL < 7220, WIUC LA, IR, [LEARR, (&) ARO 380 o
HREWZ IR L7221 A7 b 7e . Rz FIVW Gl 2 £ 5220 . W random
stopping time T % oo FIIXHARBUTMEZ M OMREL LT 5L, P(T =o00) >0 L2555
FEOHERTH — ARERUTIE S, P(T < 00) = 1 Th 5725, Va(BEE), P(T >n) > 0(-
F VMO BNERES) D56, 77— MIMERICER << /TRetEiLd 5 2803 H RFFHE T
KT H0IZx LT, In(BERER), P(T <n)=17201%, 7— LI ERL n £TIINT
KBTI 02 ETHD2. P, 72& ziX random stopping time 4347 23 S 4347 D
Bh, TALEY (18, pp.198-199] 1, 7 — L8 EOEEA TR T3 2 DA RER TH DR
BELLIE, SHICATORGKM S IMNLAMEERTHD 2 L2 E LRTER b0, FEL X
B [4, pp.50-51] ZZM STz,
199078 [4, EHE 8.1) TIXHAREITIE 2 B D ML 72 2485 & LT D “stopping time” ZE A L, (/4 LAsk
DA HK L TH—EDSAMO T T Trigger BIE T v > 2 BI85 Z L 2FEH L. AiRXIZB W THE
DX REAITFEETH AN, BASATHDLZ L ZIET HRY, HFHONDERITEVTE LRV OTH
AD Lighot-.
M0 LT — BN T O ZFIGIREIFATT FR Y ZITEA LTS REROEEER 7 — 2R O BRI,
RIENZHER[A] 77— A0 RSN DD T L EFA R STV 5. Mailath and Samuelson [12, p.106] (2
¥ “the game has a finite horizon with probability 1. However, once the players have reached any peirod t,
they assign probability § to play continuing, allowing intertemporal incentives to be maintained despite the
certainty of a finite termination.” & IEL <ML TH 5.
N ERER T % TRV K34~ — A% Maschler, Solan and Zamir [13, p.524] i T-stage game & A TV 5.
1% 51% (p.524 13.3) “Our goal is to characterize the limit set of equilibrium payoffs as T' goes to infinity.”
EBRRTWNED, EL TS T ETOMYIRLYT —LOMELXZ T — 00 & LICVIRL Y —A & T R
BEF TR 5347 % K7D stopping time & U CTER(E L7V K LS — A OREGEIXECFIICIT R 5.
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ERENCH DA E TITHR T T 2 getERE< & b, BLEICZ ORI E THTIEX, 77— A%
PR & R CIRPICED N CLE D Z EIFAWCEAR S, LA, aRnEE
O D NBRIHESRGR O T T Z O O DRBUI T 558 kIIE Bl —E T 5D Th>TH
JEIZ L2, T2 H1F, RBICKE T LEZ 7 RIZBWT, 77— A0 EOfERS > 0
BRSO TWA TRV, EWOEMEZE S LRV, FEX T — 08T LRI
Z U LTI H D0 14 TRBA L 72 Markov time TIE7Z2W. > T, AHAIMERGR O
G DITHEREZFwm I by GaL b Z ERHKR) OTH 5.

(2) KL TEL LIS — A G OMHFFIBITIER 3.2 THIZ 27203, RimsUTHEAMIZ
AHeFNE (T U XL A) HMEREHCTRILL CEFANCEZIE, (1) THALTEZ X
H1ZEIG] 2 § t random stopping time T Z# W TEHITRETH L. TOHE, ©F3.21%
ROEHITEZEED.

FE 41 HBOVKLNADOY LU~ —AHGR LT, Bttty k7= (X, X,) € R(G) I
XTDT LA Y —isi=1,2 DHERIG (X, Xo) RO LI IEFR LMY IR LY — L0
ZLEThD.

TAHp

wu(X, X)=E Y fi(Xl(”),Xén))] . i=1,2. (22T, aAb=min{a,b})
n=1

2720, TIXF® L3S TR A FFOMERER THDL LT 5.

FE, EF32LERLLIIFMETH D 2. AGHLTITIRY HATHVIKRLINADY L~
T LIZEBWT, ERMLNTWRVIERFRR Y7 v ay, T LA T — 20 D @R
TIILE DI =B TT 5, ZIRETDHZLIZLST (allD,allC) OB F > =2
272, LW EMAHEREREL AW TEEICFEAT 5 2 L 2 HEE L L7221 random
stopping time |[TEAETICH X THIGIFEE Lz, 7272, FEkOAREHEE LTER41OT
WX D A 2 FF O L WO RESRMYMDIREZFED D Z LK > THRVIRL Y — 2%
FOEEIZERML LT ETEHIC—B{E L TERTEHHEERH D Z 2L Tk &
AN

(3) #V IR LT — L DI DWW TORGHILDER 3 LICHTLEFDOa A |

K L7 — ADOEAAGIT 1990 FFEICIE— D FER L TBIEICE > T D K O ITBbind
D3R R L7 — D OFTENIE — X IC DWW T OEFRSLHIINZE < DR EFAZB O TR 0o+
EfETHD Lo bis. 72& 21X, Fudenberg and Tirole [2, Section 5, Repeated Games],
Myerson [15, Section 7, Repeated Games|, Mailath and Samuelson [12, Section 2, The Basic
Structure of Repeated Games with Perfect Monitoring], Kandori [3, p.98, repeated games],
i H [17, Section 6 # Y K L ~"— 2], M. Maschler, E. Solan and S. Zamir [13, Section 13,
Repeated games], Mertens, Sorin and Zamir [14, Chapter IV, General Model of Repeated
Games| 5 & K LITBITF D EFE 3.1 T HEHRE S vz,

T D OEFETITARA M RO RFRIRORGE 2 e 2 WO TERE L Tz
7o DITHERG & X33 LIS ES L SN TV RN TH LS. b 54 LEKMIZIR~
RSN L CB< &, fEROBIZIE 6 & iB% M0 & LINAD Y L v~ 4 — AORISRIHE
ui (X1, Xo) = E[E_ fi(X XI5 i = 1,2, ERBT 2 2 EBHBET (2750, T3 Foo &3y G4
SR AR OMERELY), ZoRITu (X, X,y) = B[ 5”*1fi(X{n), Xé"))] i1 =1,2.|1ZZ L\ . normalization

n=1
factor, average payoff & %\ T weighted average of the daily payoff & Fr L CTAIZ (1 —6) - LT DHH
B (7= & 21, Fudenberg and Tirole [2, p.147], Mailath and Samuelson [12, p.21], Maschler, Solan and

Zamir [13, p.543]) b H D3, WIhR TARR] EXTHLIDPATEHLNTHA ).
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% &, Fudenberg and Tirole [2, p.147] (21X a player’s strategy can depend only on the past
values LR _TEY, ZIUFIAFRILOER 3.1 OFEMLE (1) IS LTWA. Lo, W
Wi b EHERE Th D50 (2) 1220 THE, “Note also that each period of play begins
a proper subgame. Moreover, since moves are simultaneous in the stage game, these are
the only proper subgames, ...” EFtHl L THDH7Z1T T, KIS ESMIEEZERL TS LI
Bz, Myerson [15, pp.310-311] (Z1F “The interpretation of such a general repeated
game is as follows.” IZHEWVTHHIZ EH D IR L7 — L OREZFH L TV D30 DA LD
EFR3LICHET 2 E B2 0 ATHIERES) OFHETEIAL TH L7120, KiwLD
TEFE 3.1 D (2) (G EMLME) ITAR S T 280 ARG B O NITE SN TV D LB S5 %
372y, Kandori [3, p.100] D3FA 1, “A repeated game strategy for player 7 is a complete
contingent action plan, which specifies a current action after any history” & 72> THEb0, 3L
BERELTIIH DD, KL OEFR 3.1 OFM (1) LHRBL T, [ [17, p.239] (21X
FIERIE T E R L CThd 2 MR EHIRIZ OV TIIARIITIIER SN TRV, R TEMH R ER
IR DOEREICED ETHY IS TS 2,

Maschler, Solan and Zamir [13, p.527] IZIFET L A ¥ —D “strategy vector 77 7> HEF
LA P, 2 k3K

P.(s',s%,...,8") =P.(s', 8% ..., s ) x my(sh|st, s, ..., s h)

x Tp(shlst, 8%, . 8 xo x (st st 82, L. st (4.1)

O TRMBIIZR D, ZOARIZOWTRO X I ICHHA L TN D.

This formula for P, expresses the fact that the mixed action that a player
implements in any given stage can depend on the actions that he or other players
played in previous stages, but the random choices of the players made simulta-
neously in each stage are independent of each other.

DX, Lo (4.1) DL ZATARRILDIES 3.1 DRI (2) DGAEAS Z PN 2 1 2R
ORNIZHNTNWAH Z L THDH M. kT 278 & LT “the random choices of the players
made simultaneously in each stage are independent of each other” & & %723, i & DHEREIZ
%45 EFK (13.3) (Definition 13.3 p.525)“A behavior strategy for player 7 in a T-stage

-

game is a function associating a mixed action with each history of length less than T” (21X
AT EMSIMEDOIE T E T2y (BFEBRORE & LB CTE720Y) . RimXoD & 9
IR L L CERIE L TA D L RGIZHETE 505, “strategy vector 77 DEFKRIZIT T
SRR DOfERBIEZ —BICER L2 LIZIFE 6w, ©2F D, “the random choices
of the players made simultaneously in each stage are independent of each other” (4% stage
game DITENERE D) D& ZAT THoNnT®, BRIIZ] DORFRINUE L T
RTINS0, ZOF—ENJMAST S WML DOTH S, SbRTHE, RIZELH
I EB 2 AR ICRE 5 Z L IFTE R,

T 51T, #VIRLT —233CFE Y [F CARER (RRFER) 7F— 2% ikd 2 & 278
ELTODDITHLHH G, KT 2[EHEAED 7 — L705EE B ST EDRIEICEKF L TH
FWR, UVrvay b —AE LCERIKFERS — L L7 — DG NFE— TR i b

7= & 21%, Mailath and Samuelson [12, pp.19-21], Maschler, Solan and Zamir [13, pp.525-527].
HARFRLCTHIR LT (3.1) 2R E Lz,
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%@*k@ﬁ%%%ﬁﬁx@ﬁ%@jkwﬁwAf%é Z O SR EHEICRBT DT

TITHERS B R 2 iRl CRBT AN ENRH -7 DO Th 5. é% Wz, 7v4¥~
ZJ>7 VHELRIWDT D IR DL Hp DR E L THICER TX 57201237
LAY —HIOWIEHRZHERERECTEREL T ZENRARARTHD. ;@ioﬁmﬁ
m Ko THID ThHERBER CELSMONTFRET 7/ = 7 2V —T 4 VICHD Z LI L5

, HONT-EEAFOICEEICGERT 5 Z ERHKZOTH D, EHZEO L OIIHERD
ﬁﬁ%# LHEFROFENTOBHANS TH TET L Z EARIIRS TH 5.

Bt
&ﬁ%@%iﬁﬁ:owf FxDaX s NEBWRDT KA A, LikaE ZHRLTF
o IR EHEI IR G L £
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ABSTRACT

ON A NON-SYMMETRIC REPEATED PRISONER’S DILEMMA GAME IN
WHICH (all D, all ') STRATEGY IS THE BEST NASH EQUILIBRIUM
FOR ONE PLAYER

Norio Koéno

In the well-known repeated prisoner’s dilemma game, how to achieve cooperative behaviors among both
players has been the main concern, like the fork theorem.

In contrast, in this paper we formulate, by using the theory of standard discrete time stochastic processes,
a non-symmetric repeated prisoner’s dilemma game in which player 1 can stop the game immediately when
player 2 has chosen “D” strategy. In consequence, we can rigorously prove that player 1 and player 2’s
strategy set (all D,all C) is the best Nash equilibrium for player 1 among any other strategy sets.
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