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1. 7T —LEHmBE — 7 —LEROBIREITHEL,?

AT OFADFEZESE (2011, [32], AR, AiEIOEHEFE VD Z 21235, 2B, 2003 4F
DifEF Dk [26]) IZAT~ BIOFEHRIFE NS Z 2129 5) D §1 17— LBGRHEE] 125V,
T—LHERDEVLD T ORFEHRNER 2T o720%, & X ORIFEROEMEKTIX
WD T, UFIZRREZEEHEDINETDT — LHEHIZDOWTOEFIZE D EA
AR, FHIRGEETHBEZ 2 BHH L THL .

1.1. MEEEH

ZEPEE L TCOY —LH@mN /A<y - EMT Y aTV Yy ORE [(F— LD
A & REPEATED ] ([1944]1953=2009, [78]) (LAR, vN-M OA, CWEGLT %) ZHFS L
LTWwadZeidi<HonTws., LrL, AP ZDHDOFEREZFTINT NS S
BIZHRERIZEADS K5 1lko7z. 20, BERMIZKRL TAS LIRD K S22 5.

& T LAEROFERE—KADRA—

Hi5, E.Borel %

von Neumann (1928, [77])4
J— LEHROFEE

von Neumann-Morgenstern (1944, [78])
J—LEERMICIEE 2

W — L o W17 — b DFRR
Nash s ## (1950, [58]) 4% Nash #4 (1950, [57]; 1951, [59])
‘ T — LHEROER E R0 BEICES

K 7 — LHER DA 1X von Neumann TH 5. sldr — LHERD HFE % 1944 4
WZH R X 3172 von Neumann-Morgenstern @ ” Theory of Games and Economic Behavior”
ThdLT 5. 72720, Nash 3EHH T —LICBELTERBEREZLTWS, 205
Pl EE L TWD

N T LERORRE—FBERDORMBE—

%530 - von Neumann D3I U 7= D37 — L83 (GREES — 4, WM EET r —
L) THoT, Ffhr —hOBHIE JF Nash O 1950 4 ([57]);1951 £E ([59]) DA
HARTHS., ZOMXITL > THIHT ) BESHEAIN, ZTOEENEHI N
72. B2 AIZ von Neumann- Morgenstern DARTHUSNTWAERY LT —LIZRT
% [fii] B&ld Nash ORI T — LB 5 i) BERERERMIZ—HLTWa
AEWIZRR R THD. Z0%k, MAMRET X512, vN-M OARIFZEARWIZ n A
Yo¥ L —LIZB89 % “cooperative game theory” TH -T2 AL B Y LT — L7211 %
WO UCHEGL T —LERRTDIFRDTH S, LEZDODVARHBBHRORMRTH 5.

Z OHFIEIE (2012, [35]) 12 B\ THEf U 72 RS INEE, BIELZ2EDTH 5.
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HiS, E.Borel &%

von Neumann(1928[77])

7 — LB DFE
von Neumann-Morgenstern (1944(78])
Whip 35— LERMICIEE S

\@E

Nash O4 — LABRIEE

an

W7 — L Whr—Loiwm FEHHT — L8R
LT — A Nash 23 #ifif Nash Y%
(1950[58];1953[60])  (1950[57];1951[59])

FEREBRDBEIZED

von Neumann D4 — LR

fER, BUEMRINTWS [7F—L8E] OV—2IF 1. /A~ BT 2807 —
L (F—U—F 8 a7), 2. Fu allBEzA3MAr—L4 (F—T7—K: %),
3. Ty v allhE AW I —L (F—TU— K G O 3RMIRIZDLNTWSEDTIE
RWNEA S, IREIAETHELY EIF2DIE3BHDORMKEICET 5 17— LM
Thbd. 20O [FEMNIT—L85m] 1%, HERVICERZE->TWED, KEHEBRDOH
P Z o, 7y — L85 (BT BB — L L EHER (MK 7—L0%
WERIZUT, HUWERE, HCHEOWTHHWICHERE T2 TH 5.

1.2. S&ITHR
JaIROIZ VN-M DA (1944) D F7e 4PN T @ Wi %2 G- 2 TOW 7 BUFEE D
7= Z & 73 Kuhn and Tucker #i (1953, [50]) @ Preface ® §UEIZHMT L TH B DTHIHAL
THXl.
“Posterity may regard this book as one of the major scientific achieve-
ments of the first half of the twentieth century, “ A.H.Copeland, Bulletin of
the American Mathematical Society 51(1945), p.498.
ZIT, ERIARES I LI I DR (1953 4) TEBRIZF v ¥ adiw (1950, [57];1951,
[59]) EFRIN, F—LHROHEMROMTIIFNE > Tz bbb L ThS.
UL, Ty a0 EEMITSRFIEEZ 03I N TOWRR 720725 5 D,
ZDBD Ty ¥ AR OREEZ RS LREOKS E ZATHD. /A< OHERN
ZTUEERD -T2 \0D T end LR,

RIZ, 77— LEEREMR D B2 BIZ DO W@ THM L THEL

1. Luce and Tucker #f (1959, [53]) @ Preface (ZH T, 51 “..that this volume
be dedicated to the memory of John von Neumann, creator of the Theory of Games” &
BRTWE., Hobd, TORIET+ Y - /A<D 1957 FFIZFEA THS R WET
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HY, TyPaBIEIEERALTREP2LILLHDEZED.

2. $AAR (1994, [72)) 1Z 1 A TT [ —LABEROIL] 2DV TIRLTWEY, N
RIFFEEBE /A~ B aF Uy Mz UT 77— 285 2/E0 FiF-
D, LWOIYEETH B, Fy vl LTI 3L EIZ5 FIED 0 oATHET [FERH
T — LD R BRI R B RWMED F v ¥ a iz X - T, 7 — LBEmI A IO =k
L7, BIZRFLEIRBAl EHALTVWBITHEE R,

3. Myerson (1999, [56]) I — LB Em D JeEK#E &£ L T Cournot, Borel, von Neumann
221 TCW5 (p.1070 §3 Nash’s Precursors: Cournot, Borel, and von Neumann) .
UL, 1073 HD §4 TlE “Nash’s Reconstruction of Game Theory” L L TWAH 05,
1% Nash 27— LABGROAIRE T3, F—LHERDO WD IXFEOM L AZE DT T
Wa L2 I bns. 25T 5 LXRIE0IET — LMEmDAIRH & LTI von Neumann
EFRELTWEDTIERWES S W, 17— L] 2\ D SEEHEHN AR
EBEARVE o LR E UAERIKRIZME > TWD D5 s Ly (17— A8
TIAA) T 14— m%iﬁ%fméﬂ.Lt,%ﬁm@;5mﬁ&fN%h®¥%%ﬁ
BELTWAD7EH ([, p.1067).

Nash’s theory of noncooperative games should now be recognized as one
of the outstanding intellectual advances of the twentieth century. The for-
mulation of Nash equilibrium has had a fundamental and pervasive impact
in economics and the social sciences which is comparable to that of the dis-
covery of the DNA double helix in the biological sciences.

4. HilE vN-M DA DOFHFR D SCEA TT1, 493 H (2009, [78]) DEFHIZEWT [45H,
BIFZIBWTT —LHHR EIFENT WD DI, RIZdR7ZFy 2 apBliA L7-3ER
NT—LE2BERTEI DL\, (03H 14) EBRRTWEZ oI5 Eido
[AGEZERD B 137 — LHEROHEMFIZ & > TUFFHDOFEE»E Lz,

5. LU, A OGAT TARE ([78]) ®2/3 AEOR—VZ2ED L TREHINT
WEDIFESHBAT —LETFENTVWEHEHTH D] (499H1T2) LBRTNWEHEIA
EADE, BITBHIFROD 13 RS5TOMAEIBL TS bbb 2 AXad AT —
LEIEGIT = LI L TWBDTIRR»S S0 (FAOHIE DF#EHESRTIXHoMEtd
5K IDHEFIHLTULES7) . RTZORITHEAMEIHTEEISIZVN-MDZ
DARIFZ100% I T =D Z L UDBRTWRWEBETIEEZEZA TS

6. [ (2008, [63] 6 H) 2k, ©—LBROBIZREE2 7A+Y - /A3y, BTV
Yaglhy, Fyvat U TFHyyad@z2ZE T T0WER, 7 —LBEROHEE I 1944
EOVN-MDOARTHZHLLTWD. LrUithATik (8H) FvradEmELT,T,,,
F v alZ ko THO S NER 7 — LA OHEIIFMRD 7 — LR F OIS
RERWEEZHEZTWE] OH]L3)edb, TI3A4F) T4 —iwFIiCEAL TEFDS LR
MEREBEZL>STWSE IS bbb,

7. V=" 7ET (2011, [15)) (FREAD [T — LR Lo TWVWAIZE D
5T, FBIZRT— AT 1944 FEDO yN-M DOARIZ X > TRIBE Nz RRT WD,
[VN-M DA TIEHE B —L eI —2) ORI F - 72 < HE KD R T
W3] EWHFEBOTT, BHOOARIX TFEHIT—L4] IZRETS, LLWHIEKRDLS
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72, UL, AEZRAEY, Fv 2 a(1951, [59])) BABRIZIE S Nz #E 8L A b T, vN-M
DADHEIFE 572 LWV o TIWIEEREI N TV, ﬁﬁiub<,ﬁwM®$
DOHFT, 2 AN LT —LIZHET2NEE (REHRBKOMAR L 138> T) FEWMNIT —
LZHRFHELUTWAEDLRLTHAD.

8. [ —LuMim] DRIFEIIFERHE AR DD,

R, RAEOHSRNASTHEHIZ (X —L8ig] 21X Fy P anflELr-
T — LR ERT Z D%\, LW DORERLEODE LRy, KiEZEIRTIX
JARY - BNT VY aTIV Y ORER I — o (CRpEREEIL Y — L) 12B9 28
2 1A D7 =08, 7y adRBTr—LeIEHIT —LICBET 2MHHE %
nNEN (Fyranhr—oM8iml, Ty Y adehyr — L8 A TKEIIL
THEZDHZ LT\, KBERFIZZTORPTRIZT Y Y 2 DEGHT — L DA% ELE
DORRIZLTWB.

1.3. ® &

1. 7y a7 — LOPSHAIRTEIZ vN-M ORDHAAIE> TNDE D5
T =L ) AN TITAT)TA—BHEDTIERNDD, LWVWIFEZHITHL
TIE/ A X VEHBDEELEA 5N DIRDXE (Luce-Raiffa 1957, [52] p.2; 1.2 Historical
Backgrounds.) & ZDNNOF 1 —Z2HATHL.

Frechet has raised a question of priority by suggesting that several papers
by Borel in the early '20’s really laid the foundations of game theory.
Although Borel gave a clear statement of an important class of game theoretic
problems and introduced the concepts of pure and mixed strategies, von
Neumann points out that he did not obtain one crucial result - the Minimax

Theorem - without which no theory of games can be said to exist.

[ UEEZME S &, vN-M ORICIEEER T — L, BEART —L08EAMInTH
D, ¥adLr—L0MHHEENTWVWSD, He did not obtain one crucial result —
the concept of equilibrium and its existence theorem — without which no theory of non-
cooperative games can be said to exist. 7RO TIXZR\N7ZA S .

2. Luce-Raiffa (Fi#83&) OHRDUANTZRD Lo E/ A< D7 — LGRS T
YadT = LHEDEVEERLU TR ro LS I bns. Tbb, §4. Two-
Person Zero-Sum Games, §5. Two-Person Non-Zero-Sum Non-Cooperative Games, §6.
Two-Person Cooperative Games, 7> TW5. U2 L, 7 v a7 — L8
DNGIPOIETFOXRY L - F— L2 ¥EfL TEBEITRVWL, /A3 DT7 —LH
ADNIGD SIE2 N O Y LT —LDIRIZKZREX IV a VE3 A0V L — L7
MoTH5. EEE, vN-MDOATIX

(§124 DEDHME : [78] XEAKIL 230 H) —f 1 AT —LIZDOWTIET

IZEELDT, TODOEITHMRT — A%, YO 2 AT —LTH5.
%\_’C, FTXOMM2 AT —LE2REL & 5.

HLT, M2 ANT—LEROHITBH, O3 AT—L200 HITS
MEVDEROMENEL 5. AEOHEMDOED HNHWVW-T, ES5LTH
TOMIAT—LEZIZIZWMY HITEILENRHZEZEVHONERE, OF



WZXefin Ar—24 (n=1,2,3,---) ICETIDOMREZIRL, TOHLT
WBUOT—n AT —LZIETE2ONRZYE L WS T eRbndEAD.

(6§20.1 —MRPIRHAL : SUEARITL 13EH) 2% 0, 1 A7 —2LIZidm A b
BB E WS RHEA D -7 L, a2 AT — LTI REOER L L zxt
SMDPFELTWT, ZRUEHIEPHE—-ORAMEMEE UTididd s nzan
EDTHo7-. ZLUT, 1AT =206 afl2 AT —LABITTHI LI
£oT, MPORKMEBEE WS WP LDNZOLFRL LS1Z, EOfl2
AT =L 5 X¥afl3 AT —L~AB2I2oNT, FEOMPLRIE £
W 5.

ZZTH2 AT =L ERANTr—LTHY, 3 AT =010 075 =477,
CHOSDRTEHLUTWEDLIT TR, n A¥XBHTZ —=LI1Z8WT, n = 2 D&
HTBHFERVRY, WS ZEE2RRTVWEIIZTERLVDTH 5. ﬁbieabf
77,21,2,3,4,.. K@%}ubf{ﬂj%n}f L\’gf% LTWBDTHDB. 1272 lJ n=1 @f?’iJ
BT EETHME WS EBEBNTERY, WS ZEHiEHLTWS

(§20.1.3 UEARIL 15 H) e FEFEL2 -HIEL200ERTEEH LT
&, ZThizoxb, AEAZEIEICRS....
ZhoDZeidnwind, ¥afl 2 AXr—LoTRALEENL S B ho
7=. (IEHEIZ) MEADBEDDIINDE DIZHESFTERE SR 2 ADT L1 ¥ —
DETIX, FAEPHMAIMEL Z2s52 WD,
ME: 1) —f2 A7 — A(Oib MRV 2T 2 2 AT —4) T
&, BHAAGENED. TOGEEIZIE, ZO2 ADT LAY —I1F, LbhKkE
W fGHREE 2 AT 72Dt T2 2H D55, ZORT—H2 A
F—LEXufl 3 AT =L DORIZIZ—EDHELMENRD B .
CZTHESIE Ty v an TS — LR EST, M2 AT —LRIEHHT L ITAR
LTWAWZ EIZEEINZW. £, Yafl2 AXr—A4Aidkn=2 WS EHMENSE
HEZ BRI EBRHERY, LRRTVWEDTH->T, 2 AT =L F v ad
7= LBERDO WS G T — L E WO EREIE v, AR TR OERE X
E o T, vN-M OARIT 100%IRER D7 — L OHHD Z & LhrE VTR, & TR
LIRMTH 5.
mg >y Y aRWROMELX — 2 ANr—2st¥afl 3 A7 —242 DRI
DELMERDZ ] WSS OMHREN & T2 HOfREEZ >y v ahBREL T
5,a%z5bt#m%% CDBEWRTHF Y ald /A2 rDr — LAHERIZ U TH
KNI ThH -7z Bbis. £ 5D UBAAATEDETEHZIE, Fyialk [/
AT =L LidFEomLKBoH LW Ty varyr— A8 2ELTWZD
TIEBRWEEI D, /AU Fy Y allN U THERNRNIGZ RIS Bro-2 Wb
IIFELUYARTH 7255, 617, Hold
(§20.2 #57E, §20.2.1: SUEAIL 17H, BiEl) DEDOZ L ITHERELT
BABELRHA S, Thbb, ¥aflr—oi280WTIE, #Etld, 7¥—20
SMED 3 Nl o7- 2 ZIZEUDHTELZ WS Z 2 THD. 2 AT—4A
T, HEPEOBETOTDBEOT LA v—DDWiaw, 2F D, T
HBENPSHIZIEDRLLE 2 ADT LAY —2EATOVRITNIER S\,
Zo95L, RPTEIHELVRL BT LEINSTHE. 25D, 3
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AT = L TIEARAEGTEDRE L 205, SMNMEDOEDREZDRNDT, TD LD

AEFHOHIPIZI TS BEEINTLE S, 20, 1 DOHFHIIE->H D

2ANDT VLAY —=IZ&oT,FEOD) 72721 AT VA V=553 57-0

IR E N B DM IT WD TH 5.
EEBRRTVWS, Ho1E, 13 AT —LTIEARKELDLELZH... | LdBRTWE LD
2, JARYOT—=LHEERIIH TR T VA Y=z, fEiErsevwsoikE
7R KETEE, ANHZ L Ebs., ZOHTHE /A VDT —L81imIEFyyadsr—2A
B L IAREMNIZ BB RELSHFELTWE. &b, Fvyiany— LM% IERN
F—LHERERHET DL DERMELEL B LD ICEbNSE. DFD, Fyadr—
LTI T LA V=502 THhlaw], EERIIZEELTWSEDHITTIEERL,
WBHLU I IZHEHTOERIEEL LY, HEIWEII a2 —a VBENARW (H-
TIESRWN), EWISRHZBEELTWAERSTHS. HEHHT—L 2 WD &b
W — LW GAEYhE L., FAREONETH 503,

(§21.2 77— LD oHr, Kad) ORBIRME§20.2. 13 EARIL 21 H) 38
LIZHDRZ 2, TOTF—AZBVWTTLAVY—DORIREZ &, HiE
HRDOIFBIE, DXV E I TINEELIHEDHDES 1 NOT LAV —
ERET L, 2BWVLWTIEMIZ AR,

(§56.2 DT LAY — YoRHEK F, §56.2.1: AL 209 H) X
X, 2O —L0Min%E, HAEDAETERMNT — L OH LAY
DI 72N ERARZD, EiXFNL EDOZ ERa[gEDThH 5. EBE, 5256
NEEEDO—fETr — L%, Yoy —L UTHIRUEB TN TE50
Thsb.

PLEAZMEILTHREZEDIZ, /A VDOT —LH@mIZH-> TIEafir— o0k
ARTHY, Wz U CREEZERID, K5E, BEL TX O ERTLE L ZHER DI
20306 07 — LBEROFLNEER D TH 5.

3. WiF, JARYOr—LBHRIIBWT, —MRIZn AT =L E oG8, Ktk
LTV LARMRKELTWD EBbhs. D, 2 A7 —L3FEmTr—24, 3 ABE
DT =M — L, WO FEIZLTWARWL., 2FD, JAVIIESTEFLEES
[T — L] LVWISERIFEELZVWDOTH D, AR, FILE A<Dy —
LHEERRD 2 N0 Y L7 — L Z2IEG T — LT 2 D1E, Z DA, Maximin
W&y ¥ agiiiig & — BT a6 Bbhsb. LrL, /A0 —LBERIC
W RITEIG LWL, S AR U —LADfE, ML TE-IES6B6N5F]5%
WANZ U TEHE X SN RMETTRAIZT S0, TRE] ICFEHLTWADIZN LT, Fv
YV aldEz o N M (HTFOWMKEE2S L2 $5) OFTHDDOMNEZRAIZT 5k
WDy TEGEIOEHRIG] WD THRRE | IZEH L2282 A~ > D7 — LMime DA
BHEWTH L., YOV LT —LDOGEIR/ONAMERP—-H LTINS L E > TH
W2 >TWAEM, FEAREUCZ 2 WS DIHZidnnriwn., EARMIZIERDIE, ¥
OYLATHEHIEEZRRIZLTULE D &2 AT — L2084, HDDOREZMAIEKERK
WHFEORBE RIS 22 (FFEVREOBMENPHFORNE) 2y v addEmhr—
LATIEHAOHE L HFORIXFIINSLDNR T A =R THS. Lhrd, Fvia
VAR IIAHTF O RBIZ B IRE L TR FE S D128 LT, Maximin ¥l 13 H 4 D RIE D A



TIRETELDS, YT LAZIRKELTULED EFERMIZ—HLTL I, MiFHEIAE
PHNZEAR D, WS Z BT SR, (RSN, i, 8SEHZ|INZV.)

4. BT =BTV A Y =25 LA Tl Lawy, v & BEWI R
PHZRZR, I I a=r—Ya YABENR, LHEET S HNEYITH D NS i
TTITIRAR TR, FElX Nash HEAEWX (1951, [59]) OERMOHI7ZL THIHL TWEH Z
ETHBH. ZD&DLMERIREGEITEBHIRO H 5L TIEEHEE I VDTI ZIThEk
LTHL.

Von Neumann and Morgenstern have developed a very fruitful theory of
two-person zero-sum games in their book Theory of Games and Economic
Behavior. This book also contains a theory of n-person games of a type
which we would call cooperative. This theory is based on an analysis of
the interrelationships of the various coalitions which can be formed by the
players of the game.

Our theory, in contradistinction, is based on the absence of coalitions in
that it is assumed that each participant acts independently, without collab-
oration or communication with any of the others.

EBRRTWBENRS, /A VIEDT — LW cooperative game & IEOE S DIZHHLL T
non-cooperative game & i U7z & 5 12Bbh b, 2212, H5DWS 77— L HEm]
EZOFMXTHES 77— LG FERNDDRAEZE NS, TTITYRD 42T
72 ) AR VBRI T 2 WA DOREHEDORNACERZE LD THS. — DT —
LEERRDPERT D LI VN-MOATHH L TWE 2 AT L7 —LDiERITT v
Y anfG Ny — LA ORROMAZ LY, Fy v aldRL T, MEFIZEZTY
ol Bbnb 0. Fyvars—LHERORIRE A VDOBREEZHETLLIIC
MEDTBDIETF Y Y 2aBHMRFIZLRVDTIERNWEZS S 7.

7238, Luce-Raiffa(1957, [52] p.94) & 7L 1 ¥ — &5 L D preplay communication @
HREMEIZ DWW TR L TWaA DY, THITBE LU GBI AHEEROTRE 3.3(22 H) 22K
I Nz,

D BERT BM, £OIDU, T — LG HT — LADENIAIN 2T DONWTE
A THATZ\N,

4.1. A=< (1989=1991, [4]) TiF, 2 & Fmh 7T —LDL T AT, EITHER
T—LDX¥OY LT — L% TEEIZHFM] (strictly competitive, 10 H) 27 —A & L
TEAL TWVWAD minimax €F L 0 EIZ, Fvvad&uizHBE31C %R 2%
LTWa., ZOHVELED 2 A0 LT —L0m%E Lizdbe, (20H) TXT, &
IS AT —LIZBWVWTIE, T AV —DRENER2IZIIMAK LU TIEWARWL., ZThz
JEX O — LR ERRT, Ih6H, 5HIORAEG] & BUE R R R 3
DHEIZF v at Gl OFIEREE L LA R LIZBR S NT WA 7. 1277,
REON DL 21 HEOEUEH] GREE T —L e EDLNB XA T) IZBWT, 2 DDNMEEIE S v

SEBBA, Ty Y aldBFEELED»S 2 NEOY LT — L3O S UL — L8R D 1 4172,
EWVWS ZERFHBMLTWELEASS, UL, RlEERMBE7Z 23— bk o 3 $7, il 513,
WD T — LHEEIZBWT, YOYATH D LW REICRIIZERIZZWASTH 5.

T)—=RUREFEEEST-DERSRL T 50
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VAT WEIR TN L — MERARTVFEET S & &, RERKOEM 3.3.2(26 H) &
AUZEEERLTVWDILTHD. 7224 HOBITIIAERIRTEL IR 5.2(50
H) LR UHNBOT —LDBMEHITHZ 5NT WD, L ZAN, ROFIEF vy 7
VBl £72o T,

ZOEMUBETIE, “Ghr—L4" oM~ ELI IZLES., 22T
BRI, T A Y —EDWME S DFIZWDE RS N5 % RiE DI %
WS Z L IZL o TERT DI ENTED HEZHEDTIERL, LA
SNZDFEEDS > THWIRET S HECHS.

EIRART, WE7Z DB (coalitional form) 7 — LA DEENSIHBE > TV 5.

R, A=~ OARE2L2EKE LTHhD S 2, FEAKIZIE VN-M OAZ B L AR
T, FADA L2 EOY L TIERW2 AEBOERER T — LA L TH5, LWVWHIRE
® & 5 72. Common knowledge X backward induction (ZDWTHIUFEHNINELL
72 N EIF B O NI OVEEIA S T Nash (1951, [59)) OEEHERZ AN L TWE 7T, Hh
=N EIGI T =L DENIMAD, EZHE SR/ ULIZL S BREHIETOWVIZHKAT S
ZrETERP o2 1970 EROFEHRBKDITCIT R o TV E WD, TDOROIER T —
LaHLE LTy adr —LHEPBEEZMD 57255 L0 FRIFEL 5y
(FEET DR BIE T DD 72 LD ITE S DAY .

4.2, $3K (1999, [73] 27 H) i1k
DI —YavOEENS I SIZHEAT, WAEREHEIEOIREIZDH
25T, 74 Y—ORICHERNZAEENAENE D NPE VWS HEND D £
. VA Y —DOMICHERNEEVPGFELR W L 2HifEe UTHANLTS
N-HERAIEN 1T — L DGR T, WRNEENFET S L 2T LT
AT S NHERMP G T — L OHERTT.
EHBHH, 20HIZIE
WRIEEDOFIEIZE T, T =BT =02 %203,
R ERE 23D, ZLT, ZRITWIZUTHEEDR & WS MBS Z 5
TE%d.
EIRART, ¥ERZ O TRIE] (ICHHEREEZIZSZ 5N TR,

4.3. M (2011, [64] 6 H, 1.3 W7 — L &1 — L DHGER) Tl
F v ald 1951 FEITFER U 725w ([59]) T, W r—Lo%z, (1) 7LA
Y—ofTcaIa=r—yarvnPaagcnl, 6, QHKRID0H 4G
HAFRETR, F—LEEH# U, ,,,, TINLT, W7 — L0
T, 74 Y- TEIBIEIZRE L CELEWEHIR D H 5 G5 EIH]
BTHDHIEEZERIZUAZE 2, YO L5 REEOEE PR SHL D D EH
INDPBDDOHRLTH - 7=,
ERRTWBED, EFLTHHINTWS T Y Y adimXd Introduction (Z1& “without
collaboration or communication” & %\ & “absence of coalitions” & 7Z1F ik X TW 5 D
T&H > T, coalition ¥ collaboration 2RI D H 5 EEZHITRIZL TWD, LIXvN-M
DARIZEHRINT WA, kL 728535 TH - 72 von Neumann 2 [Hiim] DA



Ho5 R 2H T U &S BB 2RSS 2 3B bnzn s,

44. ZV—="T7EFT (2011, [15) 4 H 1.2 I N7 — L et 17y — L) 12
7 v ¥ 2(Nash,1951) DEZRTW S &, EHROEEEHE O THRR

4 & (binding agreement) 95 Z &R TE RV E WS FTED T — L HEaH?

I —LHEERTH Y, TNNTE DL VIRHED T — LB 7 —

LM TH B,
EWVD XDITHERINE R IZ R > TWA., 517, (2012, 24 SEHO AT L [ — A
HEROPHAA) ) TIEMHE, V=77 DAL D E o LBEAAAT, ETHFHES LKL,

ZIZT RN DBHEEE] LWVOIBDAEHRLTVWBEDIE, DL

IREIRZEITD DI DVT Vo TARBD T LA VY —DHWEZIZEENEEN

= blE, Yoy a vEOFEIZLOESEIBTIOARIIKSIZAS &

ZEZALNDHEWVWSZETH S,
EBRTWE,. HHI] D5, LWIUEZOBERICRRENEHRETEZ Y7V a3y
DH3LEZLZDIIARTIEDHS. LU, UFWAWAHRTAT, ¥H5FXTH von
Neumann &% 5 A A, Morgenstern iZU A, NashiZUAY V7> a vy EFTIEFEZTWER
Mok ST bhsg. e ZBEDAMICIFEEKMIETIEH - TH, [Hig) THBHLA
L,WMTA%FﬁJi%<if%F@@@ﬁjf@<fimbam#bf%é T,
A& RBLIT R E7Z5 S5 M. Nash(1953, [60] p.130) DX THEAE KL TW 37 a sort of
umpire” £ \WI FEL EF X HHHE S & enforceable agreement IZ U A binding agreement
WZUA TEGEDOHBEE] LRTRETIERVDEA S D, %éb\ﬂi@bfﬁiﬁ)ﬂiiﬁé
K, [HLEOEE] THIVLORL LR, TSIV, MR U TEERIL
FEp-3 J@ﬁﬁa@t#b,:&é%mﬁ*@%H%éﬁ%@%mmwfua#éoﬁ

4.5. 7 L 7 A (1990=2000, [46] 11 E 3. 17 — L BER D EABER) (<
7 — LB L, #277 (co-operative) 7 — L & FER T (non—cooperatlve) ’7
A@2cWﬁN&6MiTO:amﬁUﬂw%%’t%%Diiwm” ¥ gk
MNUT, W7 —ABRIIBVWTAMONREZRZDE, WTWIIL—7,
HBHNIE, HEMHEE 'CL‘O t A0 THH#E] (coalition) TY. D MEH] &
WINPT BETT —LADBESI NI GE, TOMREDO—HL LT, ZIV—T7%
USBIREEEZFEALZE T VAV —DRZERTE 02 HELET. T
2, ZNCE > TED LI BREDKERVPE 7256 I NENITOVTIE, &
FVEKLEEA.
EHY, MR B2ITE—EE KR LTV,

4.6. ¥ VET (2007=2010, [11] 181 H 9. ¥k & £#24#5) I3 £ THmAIZ, [VN-M DR D
BHI2 A BT —LAD/HIZHTHENT VWS, ZOWI1 5L, bhvbhAIng

8¢coalitions” 25 E D HAGEDERIEZ TIX MH2HE] L TWE A, SMMERD vN-M DA ([78], &
FEX MY 1972 A 5 1973 T THIEBEFE 2 & B I vz, ) 1Tl THEFE) LEREhTwiz. 372U,
ﬁﬁﬁt%5.&%ﬁ6ﬁﬁﬁmt%téﬁj&w5:17y1®Fﬁ%J$D%J¢éttéjtmﬁ
DR EHRNA A =D DH D THEFE] OFD PN CUTHRLWESITBZA 26 THS. FHIE,
Fak (1999, (73] 78 H) 12, FMEBEKOEBERNZOWT, [ZOEHEOTIZ, HIBEROBL X 2EU F
T, BAHEVWoTH, REEIHITPRE i Z 0 BT HEFREROFIZH D £9.) Z:Jif\’Cb\é ’)
WTIZWS &, Fv¥ad [RERE] (“The Bargaining Problem” (Nash 1950, [58]) 1% &
REHRENER-S. MR o, TG 20 L8 TV AIRIE THIERTI] Tidkl, rIjJ*'JE’J#U[i‘fTJ
rZEERbhENSTHS.




THATEREMN T — LHEwRPEENTZ] . EBRTWERSKIETF v ¥ a2 Il
7= LHEERORIEEE L IXEMLU TV RWE S HWT, 7 — L8R E WD HEED
7217, A FRLBEILPEET WS, & U TR 4 [HE - 72 B O 5 2 R EL D
EFTWw3. 20 ET (182 H),
W17 — LEGR A 1 — L EER E R A DI, e hEWVWSHHIZE W
THAIH 78] EEFo 72D, tm9y8®ﬂ%%mﬁbfwéﬁfﬁ
Thb. TOHMAEBRLZAOYIZ, BT —LHEHTIE, TL1v—
ETIVOH TR N0, a®;9a77/7ﬁ/71#ﬂ%f%5§
LEFRICLTNS. T, ZOARKEZBL TOhbhE L EE DMK
FTELIIY P AV MPEEOMEZ (TS PDHIRTETHIRT S, £D
EOBRTITVIRY I ATHS.,,,
ZDT Ty IRy 7 A% binding agreement 722 E Do TLES & [HMEw & LTD
3 77 — L ORTE S Nash 25859 U7z S R CTE RS R B D TR WEA S0, %
2T, Fy¥ad IREME] (2B % Nash O3 (1950, [58];1953, [60]) % T A &
D.
4.7. Nash(1950, [58] p.155)
In general terms, we idealize the bargaining problem by assuming that
the two individuals are highly rational that each can accurately compare his
desires for various things, that they are equal in bargaining skill, and that
each has full knowledge of the tastes and preferences of the other.
WHWZ DXL TIREL TWD Z i34, seaitt (GEERAEG) & »HLaR56E
(common knowledge) DL UL THIG NS TH > T, MR 1] B IZEL L.
UL, RIEDALPPRIFI TR EELT-DES D0, 3EZDFR (1953, [60] ) Tl
“A new approach is introduced involving the elaboration of the threat concept.” & b
~RT,
(p.130) A common device in negotiation is the threat.The threat concept
is really basic in the theory developed here. It turns out that the solution of
the game not only gives what should be the utility of the situation to each
player, but also tells the players what threats they should use in negotiating.
If one considers the process of making a threat, one sees that its elements
are as follows: ,,,
The point of this discussion is that we must assume there is an adequate
mechanism for forcing the players to stick to their threats and demands once
made; and one to enforce the bargain, once agreed. Thus we need a sort of
umpire, who will enforce contracts or commitments.
722, “an adequate mechanism” DFIEZE LR K TIEWIT AW, EFEELTWS
A, FNE “a sort of umpire” ERILLUTWBED S, BI BB A=Y LZDIXr —
LD TEH] DEIITT—LEREITEITIREZODT VA Y —LSDE 3 H DI
TR 27=D7EA 5. ZO “umpire” DI&%E L UT, X ULEZT VA Y=z 2
VavEHEZBERETELGEZAONT VWA LIFAEINTVARVWLESIZEDLDNS. B
LA A, BREE, HERPED [E¥] 22075 —L2Hm%IcHT 5720121, Z0H3
FHelx TN THAEIBERDZNE LN, L, TZETIRELTLES &
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I<HIoNTWB XS, ZD QWS Z2HEFT 53X MIHBIAD DLW 21K
DIV MEIZEAAATUE, AU, kiU THER] 122670,

48 U EATELRY OXERTIEHG T — L2 IEGHT —LDENE T LA ¥ —[H]
@ communication DA # & binding agreements DA THRED 1T TV DY, HFEIZ
£ XML LD 5\ binding agreements & \W 5 #E& % [Hign) & LTO 7 —LAHERmIZES
AL Z 3B RLU»RS. EHAIT—LI128WT 7L A ¥ —[IZ communication 7%
FHELRW (X TWs) 20O L= L3RBT (BRIEOHE) % TR
& LT, £725 25D pre-play communication (X BIFIRERZ L DE AN & - THY
Iz B I8 AT & 5 Z &9 Tz (2008, [30]; 2009, [31]) TRUZZ. &AM,
Harsanyi-Selten(1988, [21] p.1 p.3-p.4) TlEii# DE W% F & U T binding agreements (2
EWTW5., 37205, #%5I1% “It is preferable therefore to use a one-criterion distinction
— to define cooperative games simply as those permitting enforceable agreements and
noncooperative games as those not permitting them.” kRT3, ARFEZEKITH T
o LUTHS LIFE#EZRIZLTWDS 5 L.

4.9. TIE, B “binding agreements” & WH UL72DIXFHEZ A 5 0. SR TAT
B © Tl Luce-Raiffa( 1957, [52] p.89) 72> 7=.
By a 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.
72720, A XV Y 7 TiEg LT3 binding DN L T2\, Nash(1953, [60] p.128-
p.129) AR R T WS K 512, “an abstract mathematical view point” 7*5 “the axiomatic
method” C cooperative games Z 39 2 LA L, BoNZEHIZLET LAY =I5 T
ZIFANSNEEDTRITINERSRWEAS., hr—LTHAS LB T—LT
HAD L, F—LEFD THERMMITRER] 1%, HHEMN (self-enforcing) TR IF Ui
BRZ2R I3, Fy Y ani U D @En@h o TE#E] 1200 T, T2 55
U LZRW] (LTS R\W) 207280 “asort of umpire” DFEZNE L 7D T
BRWEA I Dl e TRMEN] 2ERIZUEY V7Y a VIZEFIBEE TR
. 7238, R.Duncan Luce  Howard Raiffa 7 H TlER W& S 72,

5. BV E DR L THEL Z A H 5B, 4L von Neumann @ Minimax Theorem
& Maximin Principle & (X2 <3 THB, W52 & TH5. /A1 <D Minimax
Theorem (FfEfZE max & fEHE min BRMWAIRETH 5, L WO EHTHL. /13 Vv
AN 2TV A Y — DA A AR R ZE L TWEH 5, 2 A4
T—ALDGE, MEIEMAIAZRRET 2ITEVRWERE L TEDRIED FTHS
HSHARFRh B RAGHERE 2 B2 U 72 R DA vy A% max-min THF S, fHFENS R7Z5E1ZH
PROZ L %EZBE, HET LAY —OR2HFHME (Hv,) 1 Player 1 ORFRIED
min-max fEDFTE 2L Z 7ML 72 5. fEAFE max & min DEEN S —MIZ v + v, <0
EIRBM, /A4 <O Minimax Theorem (XFE SO LD, LWHMETHS. /o
T, BFHNTIE, fEHFZE max & min BWREAGETH B, L WOMELFAETH . FE
BR A~ > D (1928, [77], %GR p.26) (ZIEHIZ TProof of the Theorem ”Max Min
=Min Max”] &KL TH5.
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6. HUHUHY example DFFDED K S WMHEEZ LD K S IZHER T 2 238 L WRETIZ
HBD, TOHMERDER/NRIZITEF > TLEVWEORDOHERITLED L\, £V AD
FIETIEH 20, MLHOFAE L TIRDZ L E2HERMLTE S0,

Luce-Raiffa (§i#&&, p.106, §5.9 Definitions of “Solution” for non-cooperative Games)
XY O 2 A — TR D LD “interchangeability” % —#&FEt177 — LI £ THER L T

A non-cooperative game is said to be solvable in the sense of Nash if
every pair of equilibrium pairs are interchangeable.
EREFHRLTWVWBDY, interchangeability IF/EFHFE max L AEHZE min R ATEETH B, &
WO HEENPSEPNIMETH - T, Fv ¥ a gL max fEHZE, min fEHZ L IX
RS20 6 F ¥ 2RI T interchangeability % 23Kd 5 DL £ - 7z < FIKR A
AN AN

WERDEFEERN T — LHERIZB VW T IS EDLNE Y Y 7 AI = (I =23y 7 X)) HIKP
I=X VI AR E WD FHRERHERIZVN-M OARTFEL SRS L Th B L 512, FAMIZ,
AR VDT = MEERI BB YR Y LT = MU TOAEN R TH S 0. vN-M D
AL, & EEEXOY LT =2 U TOAEN S, 72 21X “interchangeability
DT — LR UTIGHL &5 & T 28RIENHA I NG D, HF 0 EHEIZ
Wk ilEbng 0. ZOMEIEK, YeY AT —LA0HEIE A~ Y DA% Minimax
Theorem(1928, [77]), 2%V, max fEHFE L min [EFHENA#TH 5, &5 HENE
BIZEDOWTWARHERTH T, Ty vadTr—LHmThd - BOFERHITY— LK
A& TH S THREIRE] ° [y yatgfi] & Minimax Theorem (ZBFRZ W1 5
TH5.

Fv T a®imX (1951, [59]) TH, Fv ¥ algfnikigt v s OEE A “interchangeability
condition” % {ifi 72 AT “A game is solvable” L EZE L TWA A, EFE EF v o
HEHE 2w NS 1AL U DMFEE U R WSS X HEINIZ “solvable” 127254, LrL, 722 21X
FXUT—LEPBLOFNT — LD L SIZEH EHERD B 2 BT — LI
IXEED T v ¥ a¥alihFAE L T, interchangeability condition 1&{ifi7z X v\, fE-
T, solvable Tlk7Za\W. 57 —LHEwmFIE—E LU THE AKX 1 D TFHET S
ZEMEFELWY, EEZTVWEIULLEHS L

WERIZL S, TOROHERI T — LAEEROFREIZE VT I N o OMEEIFEER
BEEZR LTI hho7. FREEYOM2 AT —LEEOEE» SEIN-HETH- T,

T, BB AEEL TREEZDT, CWIRIKTOI =y 7 A (T 2013, [38] T

1 maximin JHEE & FEA TW ) 1&7 — LB ER & EAEER K v, UL, 2 ABEER T — A —fRIZx LT
TEHERAY ] 22D TRERRY] IZHLD ANz DIZmET (2013, [38]) BRI TH D (LFLTWD). 4y, KH
(2011, [64] 240 H) OFELTX — LD ZATELT5I =y 7 AT BEL TR SR\,

10Shubik (1981, [71] p.174) (Zi% “These properties have been suggested for nonconstant sum games.
Unfortunately they do not hold in general” & & 5.

WP F DY G, B ARADMOFEL —EEOMEITEE LT —~THhS. LrL,
MM AR RDGEIZFEICZ D LIEN D IEE 28\, 1988 I AR X 1172 Harsanyi-Selten([21]) DA
® Foreword (25T Aumann (% “In general, a given game may have several equilibria. Yet uniqueness
is crucial to the foregoing argument. Nash equilibrium makes sense only if each player knows which
strategies the others are playing; if the equilibrium recommended by the theory is not unique, the
players will not have this knowledge. Thus it is essential that for each game, the theory selects one
unique equilibrium from the set of all Nash equilibria. £ RRXTW3., UL S, 7F—LERIZEWN
THHIIB T —REITED R NIX R SRV DIZA S D, LE L =L tt REPFET U EFyva
B ERAFE LTI VDTIERNES S W,
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7 — L —MIZTHR U CHERZ R 202 6 TIE AW A 50 12,

7. BB, BEEEOMAOT —ME T4y — L ], ZBr—L1% Ty
Yadphr—LMim), BEZROFER NS — LBEwmE B [Fy > oDy — L]
IR, JARYVDT—LAHEREF Y DT — AHERAE BT S Z L AEIT S — L
AT A2 72OIEARTHEZ e Z2HMGFALTEEZ\V. 8554, IEAREL
TO M=ol & TG — 00 13063 U S HEKMIC T 2 n 337w, R
T —LDRENTH > TH D BFED preplay communication DEEZZEAT S L IZL -
T M) Z8IEHITZLIERETH B 13,

8. B, [ /A~ Dy =L 2B 5 2 N80V L7 =L F v ablfgor—
LHERO DB ZEIEGH T — LD 1B THZ Z L I3ENTH D, T T, DT von
Neumann Q&M DX (1928=1959, [77]) ZFA TAD L, [/ A D7 — LG &
[y adr—LMim OEFEWE I AXod L7 —24] »» [FEXOd LT —L4] OF
WEEBZDZEEHRE Z EIZEB Wz, EEE, T4~ 007 — LR OKEHRIX
M AEBY LT —L]) BDOTHE. ZOHRXTlEn=23DEEETHERTHY, HE
D fil% Preliminary Remarks on Games for n >3 £72>TW5. DX D, vN-M DAL
DX DI EIRDTH 5. coalition WD EEEIZT TIZZ DX D n =3 DGEIZH
CHHBUIZEET . ZOZeR6LTHE/ AR UDRn=22FD, 2 A0V Ly —
L&EIAMED 7 =401 ERHIL TV X b,

T A~k TEaY L] EWIIREZRIZTUTRILEZZZ LD >72DD,
BEEROYUR I EEZ D255, LEDLNELE LNV RZNIEYSZ S50,
JARNZE > TIEHZENIZLSRLDTH B, it SI1X, n AFEFEXOH LT —LEX I —
DITVAY =21 AMABZLIZEoTn+ 1l AU LT —LAIZIRETEENHTH S
(VN-M OARIZZ S4B L TH 5 Z L ITBITHB A7), HEMITIFEIZEh VWi Ak
DTHBHH, JGHAETIEMD TSGR EIFHS»TH L. 2 NEXaY L T5—L0%
SAERY LT —LAIZBEI B THENINSH LU TE X I =TI 2 ARDPELEL
WD TIHHEHESDODIIZIZ RS WS TH S, DLEMAEIAL 228, »ldh, /
ARV D2AEAY LT =L RO LT A 07 — A i I3Em 17— A
i (0—E) BEEhTn5D, LW EHBIIME->TWD LHEET 5 14

12T uce-Raiffa(1957, [52] p.89-p.90) I&, ¥ o H A7 — LADFE L U T interchangeability % & 17 C,
EOd LTy —LATREY L2z < ESEFHPLTWS., L, TOHEREZZ, —7513 minimax
theorem Z RX—AZ U7z /A XD —LHERTH Y, Al equilibrium 2 X—2Z2ZL7zFy ¥ ady—
LHERTH D L WO BUFNC R DRI HE D BRED 7 — LA MERTH 2 & D DFFHLTIZ AW S S D

13 uce-Raiffa(1957, [52] p.91-p.94) 2 M & N\, 7235, JEF (2008, [30]; 2000, [31]) D HIH
(correlated equilibrium) ORER IR 7 — L OBNTHRERIGIIIZOVWTERML L & TH B L E X
5N TED. 7z, HHNT —LDEMENSHFEL TIREET — L OMERAN 21T 2L L AHETH
2 (W% 2007, [29)).

UEIMCEZNE, EELBPOEZ VDI L THD. 5T, MbRNE I AITEGIIFEL R,
U2 L, BEne UTOESMICEESIIRMERY. BESEZEALRTNISHEGE UTOELmITERS
L, [FRRIZ, A< 2 D7 = LABERIZBWTIE, —RIEHNT —LICBA 2 2 AN A7 — L7 LIT
RO — LM IFERRE UCRME LY. —H, Ty Y add iy —A8ERIIBWT, Yui i
THd I EITIIRBEORKEIZR .
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2. FBNT— LEROKAEHR— LB OB

FIPIZB N0 LW, BHEO—RHEARINEZ e H DT — LHH
DOEFZLHEE, DF 0, NEBREIZIZ- SO L. MEMZ, vN-M OARIZIE%0 B
PAEMIZERINTWVWS (o T, NEZEMRTA2HEIL, /A~ - ELMT VY2
TIUVRIHAE WS EWAE2T 5560 H5). TOLETHSIXZ O AR ERAET
5 (MR AL e 2HBLTE LA Y —3mEEZRLT, & VIR
WHEBIIZHMETE DRI > TET LA Y — I3 2 RELTWS, LIKE
INTWVWBE D, o367 —LMEORETH D, LWVWIREIZL TWVARWV,
DBEDTRTOT — LEEmDOBERIE TR L THh 5. WH (2013, [38])6 THH]
DREE UTHEITTWSED, FBIZEFOARERICAHERE L ZICEER Y, &
HEERD. F—LHEFIZE > TITHHZ KR TH A S, A#EEFTHAM 212 L
THRAIZEIT 5.

R 2.1, HIFFMGERKRAO

ZORBUZEDNWT, ET VAV —3MHFT L1V — (EHTH L) O %2 HE
(FR) LT, ZTOHIKIZN LU CHEDHEOFTH DGR KIZ A 2N (i
INEHIEE VWD) 2R, fIOITRTOT VAV —=DFHUI L E2EZXEDIFENLS, T
RTDOTVA Y —DEIEH, DT L1 ¥ —DRJEIGCEHIEIZR>TWbHE &, TRT
DTV Y —IZHCDOMIEELZE T 2EEEE 7220, ZOX S FpREE2 >y > a
1B, TOROIEE 7 v ¥ 1 HEEEE 7 LR, v ¥ a EREE 3D 7L 1 Y —
DI ZFHRIZL TV AESTHE N T RTO T VA Y —D¥IgE%E —f5L T, [EHEIC
FFy Y aEEEEY NEIERIRETH LD, BEEOBRNI L WGEIFHIZF Yy v a
Yot & IR,

RIZ, TNELBRBIETHBEH, FHE - FMEEZ2 TV AT 57201213480 —)L
EHloTwiitniEeswn, o E0B, MO L 2> TWa 71T
WBRIERBS HIZRWA, TZEHL T HiR OEZ1r 6L —I I ZHhEEEDE
UFEDRHKE LIiET 5 GE2AEMEOIE. 72720, ZOHREIFAH TRV, A X
WMETH D) . 1272, VN-M ORIZIZIHRIIZIEZE VTR WE S 72, Hoizk > TikH
BH7Z->7=Dhrd L., UL, Nash iZEOFENR X TT TIZT —LBERIZENT
B “Common Knowledge” & IEIENS & 5 RIKENBRE R Z L 2L Tz L5772,
HoT, RADBMOPATAME LTHEITTHL.

NIE 2.2, JLERIGRD FEM

Nash (2 & % Essays(1996, [61]) @ %3 T Binmore % Nash DF@3Z (1951, [59]) Tl
RLF X D—BREEINT VWS, L U TZEDED % Appendix & UTHERL TWAH, £

BLDMRNLRENAED ZIHBEE L0 BRNRRETH S TRIF] WS EVWEETEIENE0
DT, ARTITART, FlfE, ARG, W 30WHzT 5.

16Z DT L (2016, [44]) 205 DIAWIBIFIIZ D WCTIXEFEMEZ G T 2 B2 20 6 HHIZ &
LZHAEENTWS. LU TEHOEEZERLTBEZ,

TZIZR LT, 5Hi(48 H) TEAT S Maximin [FH, Z OFHIZHED < Maximin ¥&IEI3MHF 7L
AV — DR L IZMBERICHCDORBRDOATIRE S Z LITHEREI N,
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DT, Nash X “the players know the full structure of the game,,,” £ BXTW5. ZD
ET, ZORED “quite strongly a rationalistic and idealizing interpretation” T % &
HEBRTWS. T 512 Nash(1950, [58] p.155) IZB W T H “each has full knowledge of the
tastes and preferences of the other.” LR TWNW5., HRE WX IXURTHDED, 7 —LAh
T L EIFNET — LD LIZDWTEEWCHFA R EZ R > TW i iR
BOBWI LIS TH .

ZDRUZDWTIEE 512, Luce-Raiffa(1957, [52] p.49) (2% “he is fully aware of the
rules of the game and the utility functions of each of the players.” LHI/RUTH 5. /=72
U, D56, BIEET —LZDOWTOHHRD & 57208, 77— LB eI Y REH T~
ETHAD. 120U, THS. BRICHIBIOFEZRRK (2011, PO iv H) TR~ #EHY
WAV RNUEDSZ 2T DRI 203, Nash *® Luce-Raiffa @ full knowledge %
ARG (Common Knowledge) &\ 5 KETRIZ £ Ti#led 7z D1 Aumann(1976, [2])
DESIELNDE., WEFHTERUADLWHEZEEbNns L, FEHICIZHEHE
fRARE R TH 2 h, ATz & 21X, Fudenberg-Tirole(1991, [13], 14. Common
Knowledge and Games) %%z 2L TATIELW. B A A, Luce-Raiffa FEE D H G
HERIIRTOT VA Y —DTHRLUTEBEDRHDDIEE S £THRW. W (2013, [38))
Tl& Aumann O\ 5 Common Knowledge & X9 % 7z DIZEKIKNIZABII & LT T
7 fi#] (Common Understanding) & IEA TWA DY, ARjEHREFHKD THAXEE (Common
Knowledge) (2 Z @ TH@ 7] Lo/ FUEKROAHTHLIa2EMOLTE
<O WVWFHIZUA ZOMBIZEAD 228 i3,

M E2 DO RNITIER 7 — L BERIZBE S 2 R OREEHER 7 — L B Em D ERL I 1%
BT EIPIZENTDHS. EPIZENTIED SN, TORIHHL TH DX X ok
B, THPEIZZD 2D TN SENNDEDNZEDOMDETRZ & 2 IXHER, D
BRI I D S AR DA, SEERIW, SRR T — RIZHEED W T W B D0 PHHETHR W
r— LHEREEEARDS, AME, BRERZELAAEMEICEZ V. BARMIZIT N SR
ML (4281, 30 EH) D ZATHFH L EMT 526D ThHh5.

FIZME (2013, [38]) THEIEWI T — LB L TIEING 2 DO RH L 2 81 e h o
7. ZOMXTIHBSESHANTERETS —LTHAIEER T — L U RbDRP 572056 %
NTEPo72DTHBH, TDHK’, ZOTAT 14T 2FIRFRT —LThDHREBILT — A
IZHRER U & 5 & U TR T — L ORI 2 E Z 1D TEEW . Rk DIEHER 7 —
LHEROBREE L CHATHES HEFHIT L > TR, BMOMLINES L5777, Z
D AU DWTIE T TIZHTE DO FEFESK (2011, [32]) D §1 7 — LAHGRHERD & Z A THR Y
FHEULSEH L2058 0 I 0D, BILT 2 OME I, Eidd S D RKHAAM
NENSLNTVWEDTIERNWES I, 2W0WS ZEIZREL I P LA MW, 0
T (2016, [44]) D THIO THRIIIZEA L 7ZIROABETH 5.

NIR 2.3, MK DO EFHEIRN O FHE

F—0% B L U TERTIHAE, T RTOT LAY =137 — LD E BRI
H 5D DAREIERIE R RET U2 ETAH 2.1, AFL22 IZHDWTHD DT R TOHME
EIRELTWS, ELTWS, EARIBRITNIERSRNE VWS ZE2ERLTWS.

Z DN 23R, FBEDHRBEIZED EIF s Tidvwiaw., FHIZERFEERT — L
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THBRMET —LD5E, 77— LD HEIT L TWHEkP TENMROFHREZ I [F)
ZEINT D, HOAWEIEHETEBLLEZTCLES &, BHEDT =455 WL
e, LT, B0 m@R T34 A HEaREL 5. T ORMIIHERDIEHER
T — LAHGEROERIF TIEAB LM o TV ARV, BEIZ/ 1 < DR (von Neumann,
1928=1959, [77] p.18) IZ1&,

‘it may well be assumed that before the play has started he knows how to

answer the following question: ” “In other words, the player knows beforehand

how he is going to act in a precisely defined situation:”
EH%H. T 51T, Neumann-Morgenstern(2004, [79] p.84) (ZH “After all choices have
been made, they are submitted to an umpire who determines that the outcome of the
play for the player k is ,,,.” & &%, %7z, Luce-Raiffa(1957, [52] p.51) {Z% “ for
in principle we could cause each player to state in advance what he would do in each
situation which might arise in the play of the game.” & &% 5. DF b, £V 1 ¥ —IZ
in advance (2% HODORE U 7-HkIE %2 an umpire (3BT 2 2 EDREFINTWE EE X
Ld.

van Damme(1991, [75] p.21, remark 5) & “A strategy of player i is usualy interpreted
as a complete plan of action for this player.” & @R XT\W23 05 BEEIE 7T — L Dbk
T, HODOFHFEDOMIEZETTLHI LAHFINT VWS L IXB b,
T = LHERDOHEFDARE L IX VARV, WAT Y RAM=rD THADY L v

N—=TF VARV ET—LADHE—] (1992=1995, [66]) D 296 HIZ I

O X WAL, HIHTT B —LDHHIV—IV%E—D—DWi L7z ET, &

EOREMDIES S, 7V JARVIE, ThEkd oL LD —

LHEERDATIEZ LTz, DFED, 7L —V—EEFEX SN2 TR TOFZMKE

LT, 7—LDRVID—FHIEREDRIC, TRNTOFMRE o7, mEDK

e EATE LW HDT,
EHb. DEVBEAXORH231E T4V - /A3 vDr — LAHERO KA % FHERL 72
WZBERNDTHS.

LU s, ZORBEZBRLLVWEEFER2ED D &, BRI E 20BN,
I OITIFBERI IR AR A DE U 5. Aumann-Maschler(1972, [6]; 1974, [7]), Taylor(1972,
[74]) THHAZIZE L 5N TWA. Aumann-Maschler(1972) Tl&, fRAREROHER % %
FROTVA VIV BT, BFEFEOT LA Y —I3H S TITHRIE 2 E L 22T
ER oWk S REEET — LAD5E (R#EHRBED 5.2, 51 H2 SR hizv), #ER
BROFEREZH > TWBEFRET VA Y =2 y ¥ a9k 2 517 T 572012, #BF
B/DHN BN LB L WERFEONFZEZRBL 2 TTR 52w, Wwd TH0a] Bl
RIZOWTH AR L TW5. Ho0fITld THRI LWSHAFEO T LAY —D T
VADIRE 5721812, ZORRZH > TWBEFET VAV -SRI LAY —D
BEREEBELTWDEDS, b N 22 OLFHFEOFEE I N TV, #
MOFHRPHONSE D L>TWRWDTHS. I HITHEIE, Aumann(1995, [5]) 1A
H23 2 ML TR 2.1, A 22 OFIPHN TR S IFINIECSENE (rationality) % i
UTWB7DIZ KEELIZH > TWwWa. (4.2, 30 HE ST iz \n.)

AGERBTH ZOBMA AT S X 512, B E ki (4.2 i, 30 H) #5057 — A
SERYafT (4.3 8, 33 H) ORMEMIZE S ICZOAM 23 2MAL TWB Z 2ICEKHLTW
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[(T—L%&ETLATBIIHEZ> TDKREIHRIE, ITRTOT LA vV —IERE 2.1~
23 %R L-LT, BOOEBRE (BEOER) 2 LARTHRIERSAL, WS
ETHD. [>T, BRERELT, Y—LORBICETI2HEDERBIITAT, ¥—
LDBEEDFICINSDRENSIEL S HERINTVEIMNE I N THE I NARIFTNILR
5218

PWH T EERESHMPALTHELBELZ L3RV, KESBTEIZ, L ETAHIZ
HOWHENIIE TH 506, BEBECOHEMNBEZEAL TXR s, iy
Ikt 2 HERR U 7221201 T, BIFERRE X ODHEMBIE 2Nk L 72 17— L85 2R
FAIZIERDODSNTWBEDTIERWEA S 0. BT —LD5E, TVABREBEE>TH
SHNINT L —L%EDTET LAYV =PRI L 0D, EWHIZETEhb.
umpire IZFH UZEIHEEZ VAP B E - Tho@PREz2 R TERET S Z & IX
23IZKTHDTHS. bbAHA, HEOHE - MEDOHE, AOFHFI LIZHD T
W TF] BRI ehHINTVWSE (HETED [F—4] LIEES505H0D77).
UL, 7 =48GR MICIE, ZTORSBIZZOHHZG L LEZHLWT —AIZD
WT [ =L MNEREZLTWVWAEDTH-T, 7T—LDMWHEFIETDOREET — LI
KUTHOH U DR TV & TSR E LR > TV, BToOMimz it LTL
F o 7203, A SRR T — L SE RO RESIL, HEOT — LR E TH )
WHLDIAE S & L7z ZA1th b, BEIIBEINLHOMRES 2 SGMINIIHHT 2
OIZa—20y REMZOANEZBIELE =20 v REMZ] 136 ERW. 36
DIEFITHTH-T, HEme LTO (7 — LD AL LT TLEY, MRl
BT X DS L ERE A A RE L e, K0 —f8 [ — LB A T#Em) 2 LT
LEENIRAEDTIE WA D,

B5Hi (A8 EH) I2HBWVWT, VAZEMES R 21IZHLT, VAZZIF5H L WVWAH, Maximin JFH
ZEALTHEAZOHNZDOWT I D 2 DDA LiEMRE 247 5.

Wbz [AATTr—0] % [HREEMET— L1 (ZDOWTOEIET— XD THERKIFH & W
HLTWAhenS 2 <HoNTWS. M L WA EEBHEL O hb b 2 E8HT 508X
DTH->T, =BG 1%, THEHR] 2802956720012, LHZE, KRY, ERREZEOEZEN
FNBHEDASRL—2a VBRBRETHAS.
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3. BRI —LEZERST —LDEWIMEHI?

BT — L EREHETL S — LR E TN E D #E S D725 5 020, 3 CITHTE DIk
(2011, [32]) D3EMNS 6 HIZHO 72> TEXGR L TE o6 2 I TV IRI L. 77,
SlalEnse ([44]) #FEL L HZo T, 5LV DD E KR L. vN-M DARTIE

von Neumann-Morgenstern(2004, [79] p.85)“Since these two forms({F : the
extensive and the normalized form of the game) are strictly equivalent, it
is entirely within our province to use in each particular case whichever is
technically more convenient at that moment.”
ERARENTND. EBE, O ERLTWE T — AR OHIFAN TIXELWER T
%5#,%//:w®@*@m,awovAwwmhLamfiEb<aw®f@5
BEONE % [[H—F (equivalent)] T2 & &, m#MNSHELU (identical) TH 2 (XA
DMOMRWN) &S ZEFFEL Z & TiERLW.

o DFFITHERDZ 735, von Neumann DA DR (1928=1959, [77] AT
FERPSDFH) IZETIHADIXS. £ Introduction THAIN TS 2 AT — Al
vN-M DK TEZEI N TS extenxive game Z HIKT 5 L b 505, K< §1. General
Simplifications IFIRD XEHETIHEE > T\ 5.

1. The definition of a game of strategy given in the Introduction is rather
complicated, which may appear justified in view of the fact that games of
strategy may be arbitrarily complex. Nevertheless it is possibe to bring all
games falling under this definition into a much simpler normal form, in a
way, into the simplest form that is at all conceivable.

#5¢ < &iBH TlX The relation “earlier” is never realized. £ i8R TW5 7525, simpler normal
form IZZH U 7z T TEFHEE ] ARbNZ L 2BRHLTWS. ISICHEDHT
1% “tactically?! equivalent” games of strategy ERBLTWENRS, BFED/ A< VA
B DY strictly equivalent & G235k U T W7z LI EEE 2 o v., B0 7 — LHEEREK D
R L TV 72D TR WE A S M.

HEETANEZ LIEYME “normalized form” & KRB I N/ZD LTHBH, —Hilr—
LTH B BT — L% REFNER XA L T MR (strategy) IZDWTDADHTY
57D L] L7z — L4, LWHOERPb-eBbns. 554, /A<
iﬁ%%t#b%w_a%+ﬁ§ﬁb1mttubm5 FZBE, Kuhn(1950, [48] p.570)
H, “radical simplification” & RILL T\ 5.

Selten(1975, [69] p.29) IZ%, “As we shall see, in the transition from the extensive
form to the normal form some important information is lost??2.” &R RXTWBIZHED
57, EPBRFITHKE 72, Vega-Redondo(2003, [76] p.9-p.11) DAZ B &, 2x 2
WATHNT — L DR — M2 & BRE (F—LDAK) 2R UTL DELINSAFHU

OPUF, AEZEBRTHS BIE T — L3RR 2O —LAIZRS. A#ERFKICE T2 T8I TR
o — ] s BifR, T RER, LWHRMETHLI S, [EBEKT — L4 ORERILAR, 87
AT MY U, FERDEMER 7 — LR THHL ThHh B HPETEZ S, FERTANE UL T OHNE
AV BMT A,

2lstrategically & FZFHZ & Bb s, FiXD K1 ViEL ODEEIXTE R0 57298, partial differential
equation(f@fi /3 HER) Z oM AN, LERTHED.

BRI — AR > TOWEIEFREE R kb s Z L I3E»TH 5.
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T—LTH5HZLZHAL, Summary IZ2HWT, “two alternative ways of representing
any given game: the extensive form and the strategic(or normal) form.” (p.26) &z~
TW5.
U7 U, Shubik(1981, [71]p.157 3.1 Strategic or Extensive Form) (%, XD & 5 {2k
NTW5.
There is a not completely innocent modeling assumption that any finite
game in extensive form can be reduced to a game in strategic form which
is equivalent to the original description of the game from the viewpoint of
the application of a solution theory. There are enough difficulties with this,
as has been shown by Selten(1975) and others, that extra considerations
must be taken into account when the noncooperative equilibrium solution is

applied to a game in extensive form.

fti /5, Harsanyi-Selten(1988, [21] p.29) TlXi Z@lA T % £ 5 mEAbLA R I N T
W5, 3725, “Our theory will be based on a game form that is intermediate between
the extensive and the normal form. We call it the standard form.” Td» 5. Z O standard
form 1X 512 Selten (1975, [69]) A3 E A U 7z agent normal form & — B[R —IZ B 203,
p.33 ® Comment % /.5 &, “It also differs from the agent normal form which has been
introduced for the purpose of defining perfect equilibrium points (Selten 1975).” & i~
TW5a. L2L, WTHiZ U AARKD extensive form 23 > TWABEPREE XL DN T
W5, ZIZTHAHEBEROABEMODTNLIZRL > T WD,

Z OHITIE 2 fEROBEEER 7 — LR OBRIE CH IR AR R D M, FHEFEEZ £
BUTWBIERFET —LTHIREMET LYy T VDX S BRARFERT —L L
FEFBEDPES 1T 20056, ESULTHUZE VWS TARLD, WRES L5 -5
TAZDRILBALNDEDZA S, LW LRI 6 DRI D DffEE2 5 272\
BS. D0, FRREBRFHRT —LTHIREMET — L LHARFERT — L Th HEHER
(M) 77— AICHEREREZ 5 A, Bl UT, RENICEZRS 7 —LTH
HEMETHIIESTZDTH 5.

3.1. BT —LICHTZIHLUVWESR

AEl DSk (TEF 2011, [32]) OHEBED §7 T, BBy — LB/ L#EL CERH
7 — L CREE r — L e R HERIC D A EEE S5 272, UL, TRENERE S —
L) CARIZIEATZ & S IZRRERE D ZZ BN S & 5 REBIE 7 — LIRS TV T, 2
WL — L2 BT — L TR UGS IFMRAI N TV, SEITFEDOE, JHEAHI
AZBRNT, RO — AR OBERIZ I > TV BB — L0 XREE2ED
ko7, BHETY —LA IKNEREEZ5A5Z 210U ~EIOEERZRHTS L,
RERDIEHER) 7 — LBERDOMEN T, DF O ANE 21~ 23 0D% & TRRDIEHRER) 7 —
LR OBERE, RS IXEA AR ELNS. UTIZFEL ST 5.

BT — LG N7 v 77— a0 X5 ITRHENREEZ LS TBERFER] 7 —LTH

BZ Offildd o 1 ESTME (2013, [37]; 2016, [43], [44]) 1IZFEDWT WS, KT [44] OBIHIZH 7= > T,
PO 22 OFMIC X 2 KHEZTHNT WS,
24R8 [ (2011, [64]) ICE > TIEEBHT S 2V, E5P5BEMIEITTWS X572,
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D, R (L) 7=y v o —=a0 &5 TRAKFER] 7—LTH-T,
BAHZFEHNTE S Z L IFEBENIZEHEBCEHS N THAS. L2 2, FKRVX
(1992=1996, [16]) T, [#FTr — L] THHRREFHRT — L2 EHRRIZ X H5RBLE KO,
(#%r — L] THEIBRFET —LZRAMIZ L 2RI L LA THRRIZELD o T
5. 2B 00boT, HIdFHEcOH3.2.1(22 H) D &5 RIERE S — LB REE T — LT
RKPITES, LIBRART([16], 120 H) AR 57— LIERINTUE S &0 ililliERi-
TWRWES 72, —F, 7L 7 Z(1990=2000, [46] 23 H) 12k TED & 5 REEK T —
LZOWTH, ZHUIHIGLT, 1 DDEIRE T — LD EZ 5NE. TOEIKK T — LT
&, FATTARE TG ZFARHERTSEHO TV A Y= eI hsd. Mf, —#k
ZHDBEZ5NTMIEIET — 2R LTI, W OhDEZ > BB — L 245X
BN TEDL.] bHb. BT, IWHERTERALES, BRFET—LTHS
BB T — L LA FET — L TH BB T — L3EDS OIS D720, 75— L
sz [BHERAY) IZHERT HRHTIEX AT s ey, E WS REVREBIZH 5 & 5 72 25,

FEER, ko 17— LBGER] O THERI ] PafAaTIRIBEE T — A2 B8 — A
Z THE¥E{L] (normalized) U CEET 5 Z &A% von Neumann(1928=1959, [77]) LAk —
BLTiibhTERz, Wz, SRy — A2 BAMICEE S — L TRET 5 Z 21k
REZR721Z, REROEHRN T — LAHEROARETEWE XFEMLRT —LTHD, HIY,
ARIZE > THWAITTNIX K, ZERBEDMEANRLRSEZITZ, LEZXALNTWS.
eIz, F v aafioAEZERT 55 ICIFMEDEVIERV. WS kD, EHE
T—=LDFy ¥ algfidgER Ty — AICREUVELTERT 500 THS. 2%, Mk
WEHEME ] (strategically equivalent) ZRDTH 5. UL, BFET TAME] (equivalence)
EWVSBERIE, ARIZELDZBFNNGRE H L6 (ZOGEIXF Y > a5 »6FE
HIDLEEA—FHLTELVE WS ERTH NS 26

AEEPRTIE, WE (2016, [44) (- T, BB — 212U T, /RORHE
IARERN B O 7 — L L I WCHER I RIRD & S REHE %252 5.

T 3.1. BHHEY—L21%, T RTOTLAY— (EFL, {BRFH 271175
[HR] 1ER<) o5 Lo, BOBLUVEHDUNADTRTOT LS Y —D T L 1T 5

B E BB T VBT — 4, DD, HPDOFBRIEC UL ZRMDITH B 1% 7R
WUTHY, EFEDTLA Y — AN DRON IR (=HRIE DR AT E 5 X1

BHEFREEICTETOST [EFABT — L L BEER T — L IR 57— LThE] LW REDH
XLz 25, AplmEET [(TARIERYLVFIEPSEXEZEE SRS THL ] LRI N
7-.

26Selten(1975, [69] p.31) T, SRR E DRI — A28 W TIE, Kuhn OFEER (1953, [49] p.214
Theorem 4) (Z&D\WT, EAMIE L {TEIHI&AY “realization equivalent” TH 5 LikRTW5E. DX D,
T v VI 2 BT R D IR U T, BAMIKOHPTRO TS, TEHIKOHHTROTHRE U
FRMRONDE Z L ZEKRL TS, BARAIZHE (2011, [64]) CTRELLEEROEMET —LDF v
Y a2 o STHEIBOEETERL TWS (T0H, E£#£3.1) . UL,L, Kuhn OEHIZERP
T— LT DU T — 03y ¥ a i OREBILIZ DWW TH =835, WS L Z2HEIELTWVD
DI TR, van Damme(1984, [75] p.1) 1ZBEIZ, “a perfect equilibrium of the extensive form need
not be perfect in the normal form and a perfect equilibrium of the normal form need not be perfect in
the extensive form.” L6 L T\ 5. FBFEHEEIIIHS 22T, MH (82 H) IZHHHRRHITRINT NS
£212, EBHET — A28 2 EAGBIBO K LATHEIEORKIZa—2 ) v FEMOHRTRICHRE S
MEGLBRLARELDZN6TH L. HoT, WR (M) OBEEHWTERT S Selten D5EEES
M ORERIITHEIEOEM LTERI NG GG (RFEET —L056) LRABIKOEM LTERIND
Gt (BEERT — LA TRELUZGE) TIRARBENIZRZ R 5 A TRMEYRH 5. .
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SBEMBIREA L TWR I L, BEROT LAY —ZEGTTET LAY —23H o h
LHEDSNEIEFET, BA&LYEICERRE (=8IKRORIR) 2$22E1TES, &
WHZEETRTOT LAY —=2UKAIL7Z ETHCORENRE (=KD REIR) %2 Lizl)
NIER S (WbWBEZFERER) Y—ALATHS. ZOZeiE, BT LBEFREOSL
A Y — OEPFFER (IR AR 2 BTFRE TV A Y —PHBZ N TEL L WD Z 2 2EIE
L., F72, 87V AY—0PEER T VA T2 LIIEVES. 72720, ML TIX

WIFRWWZ &%, RIZHHLAZZ 22BN IRTTHMLUZET, TUA 2% 5H1IZ,
L EPEERE (SHIEOER) 2R NER S nwS 2 e ThD (AH2.3) 77,

XU T, BT — LD \WTIE, EROERER T — LB EROHEIZ B W T
H HEEIBRR X D3\, S RTDO T LA Y — (720, MBRTE 2 7L 135 THRY
WER<) WX BRARTFRETF—LTHEHEEELNIHHITITARTO T LA Y =2 [EKFIZ
BERBREZITOLRINERS WS —L2ELTWEA RS THD. 7-72L, ZDZ L
WEHEFEMNBIRE TN EDIHIEBECOERBREICRBIEZZEAL T LA LARITNH
ﬁ@b&mbz% BEHRLTED, BT UBRHEMIZHERIZ L LT sian
ZEEL W 28,

ER 3.1, B3 T, BT — A LB — AL PEWICHERIZERI LT
B IERSINE. L, EERT — A0S (FAR) (3R OEHER 7 — LB
DZENETERIZFA—Th 5. &H, BT =220 TIE, vN-M OAX Kuhn(1950,
[48]; 1953, [49]), Selten(1975, [69]) Z4hD, ZFDHDZ% K DF XX PHBIEHIZIZT — LD
APSHFELUCEES—L2EHLTWS., —f, ARERTS —LTH D EHER T —
LAEBRNZIZT —LDARTRETE 5720 b%t#%nb7 LTHEIPDT & Eif
HET52. ULnL, Kreps-Wilson(1982, [47] p.866-p.869) TIXEEAE T — L % IEF 1
AR OREGP O LU THEREAFOMREZEHE L TV IR S, HFE %R 7-72
WREHETE 7 — L & IZECAIRSE DR 2 B, D% VBB — A LEEHEIL T — LY D
RN R E UTIERLD, WS L3 THS. Ramds, ZOHEFEZT —LH
AMOIEHE DM THT UH HEICIXEREI N T WA WX 5 T, Fudenberg-Tirole(1991,
[13] p.77) TIXEBR T —LDEHEZSETHEZATWVWEY, MEYT, (KEX2 LT, (2)
the order of moves-i.e. who moves when % & |F, ZD#% DT, The order of play
(point 2) is represented by a game tree. BT, #E/{T —LADAKREHNTHMFEL TV
12D T — L & DFEWDBIHREIZ 2> TWhR . FEOEEE (2011, [64) 25
Thb. THLZTEHOEGE, EBRET —L L EERT — AOBRICIZANTHZRY. W

LA T RIEENEE>TWBE T — A@*@W—»’Iof 7L A Y —H umpire DH L IZEHDH

BIRTREFTRTOMMKE —FE L CIEFIZE T 72112, umpire V& 1T S NWZHIBIZE DO WT T LA 25E
BHEEE, LWHIANA=ITH3. %<®$ BRI EDHHIIZH D LR T LA BB FE > THSRFD
HETHRODTEFDOHDO T LAY —NENETOT VA 2>/ ETCEEEEET S, WS Z 3@ h
TR,

BREMEIN 2R FIRFMEIZ 27205 &0, HEFPEEREZRZ LZNED NI X broRVWEFHSORERE
R RIFNIER SR VI S IR AR L 727 — ADMERER S — L Th 2 LR L 7= A0 0 D 2.
72720, V¥ oo r—a0&35Fyya i LT, 2 120BEFy Y a3 UIFEELRVWE
ST —LDEGE, €31 OEROEHE S —ATREUTHEEE S —LTRELTHE SN O
HRIIALCTH D, BT —LlL2EAMUIZ L DA —DOOFFERLBESNE WOl s THER &
UCHEDVE DT —LTHBEeERTHILIEIEHAATER .

PRI, EEETS— L% T — LADOKRTREUZBEIZTTII VA §RIEENRR I N, EERT — A

3R> HEFRENEAINTLESIDTH S, DEDHDT—LIEHBLINTLES>DTH 5.
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THIZU A, EROMEMBOMES CIEREE S — L7 —LDOKRTRHETE L0 5, WiH
DD NVEWIZR>TLESDTHS. Kuhn(1953, p.199), #iAK (2012, [14] 90 H)
W2 N7 —LDEET, LAV —DFEFDERFLONLSRNED R, BARAFE»IS
BED [ —LDOK] ORBBHAEINTWES., LHUERDS, REROBEHER — L8 H
DHERFIZBNALTHEE5% [F—LDK] TREINTWS, Hlkd 2 REHEET —
LORNIFRE DS, FEOEHESLIIBIFAEMETS—L 8 L THETE 3 30,

R 3.2, BRI —L0REOE LTI LE [BERFEE] THD, LW REY
ER 23 2 BB 7R, RIS & - Tk MBERLEIRME] TRED T o255 H 0
/5. exiE, ATV —T20UEAORIZERIZ FEMEE2 L 5B ->TW5
PZDOWTHAME $ 128 TRPFET 2 & 5 2RI %2 7 — LA BRI KRBT 285451
FARFHEOEEL T — L L0 EBRFEORERMIET — L L0 DD L TWET
H55. TOHE, bbAABRTEE LS FMWIER & X BRI EEHEZ R > TV
LhHREFHET LAV LTERRHINS.

SER 3.3. Aumann(1974, [1]; 1987, [3]) DFHEAYIHE (correlated equilibrium) D& Ak %
ORI — A OFMICIZB & £ 5740, UL, i (2008, [30]; 2009, [31]) TH
D EF7& 51T, MELHEHVTENMETNIRIEFHED R WARFETS —LE LT
KB TE 505, Aumann OB OBERIIEHER T — L0 —{biz k> Tk T
ETCWVWHLEEZOND. BB, T—LOKRTRELUZHEIE, A#EZFROMMTIE, =
IRBET—LTHDLHBIN, HFHEEEZLERIZANZERZPLETHS.

R 3.4, MRS — A2 GREFREOREL T LA T35 —4, 2 ZIXEREDIEUIN
ANDVV VT — LI DIEHER) 7 — L ERD N TIE T — L DK THERITE B0
5B — L DR IGE L UTHETE 5H, BWADEH 31TV BB — L4
WZIEEENRW., BIRFERTS =L EARTFETS—LPEAGLTWVWAERSTHS. LIL,
HERRE 2 GO THREVIR L7 — LIFEEERNZITE IR £ 72 1 J R O MR ES] (BEAUE R
f2) LT X oEIZENMLTE 5. 1 (2003, [26]; 2005, [28]) # &I 7z,

3.2. HHBELAICK BEREE

PR DIEHER) T — DB BT DR X B 2 EHE 2 5 A - EBR T — L L SR
T —=LIZOWT, FILWEBD FTEDI I GHULVWHIENESNDETHA I, o
CHMHEBEREL T — L Th b2 x2DMTH%E T —LDKRTREUZERE T — LI
DWVWTATHALD 3L,

5l 3.2.1. BLDOF N7 — L.
ZIZT, F—=LDKRIZDWTHEDOEEZ FTHHIZHIAL TH L.
HHL (o) ZFBLIEI, 72720, BUZT —LDKRE R25E61F, THA (node) &\ 5.

HEPOHEIN LU TWARIZZDHEEBET DS T LA Y =R Z OHEAIZBE W TR SK
LN, FThHE. HEREt=1DFEDPST —LDPRE->TKE T LAY —I2LkoT

SRR COBEMIC R R T — ADORIZ L BIRFIR T — L DEHEZEA 508 D3R, 7272, s
DEF 3.1 HWATE S &S BRIY —AOAEIY LT 5.

SFNE, FIEI MR (U 2011, [38] §7. BEE Y — AR TIEZ 0 & S 2piliEAEMEIL T — A
TEAV, & UTEBEY — A5 5 3R LTER TV,
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ZNTNFIEITN THRAIIZ (BRET) SROEAM (o) ITELT1 2D —4, 7
b4@m#¢5 Mz i=1,..  AIZBVWTET VA Y —MBESI N FFEZM 5.
71w AN DI Player 1 D, E?b‘ Player 2DHETHB. 0,

& 3.2.1. ap > ag > 0, by >b; >0

H%L/fu %ﬁ@%b\b‘ Ac‘_’_ﬂ}.&
VAR (al,bl) . Nl

Player 2

Player 1 291 (0,0)

z3:(0,0)

24 - (02,62) : N2
time: t=1 t=2
320 2x2 ORUTHY = bk 7 — AOATHEL 7RI — 4

ZOT—LDEE, 3OS, (1.1),(2.1),22) BH D, (1.1) i& Player 1 DFH,
(2.1) & (2.2) IZ Player 2 DFHETH 5. FHERT — L L3R5 BEE T — LMk O
ARIBREBDOETH S, FT—LDARTRAKBTHENZEETRINTVS., Z0D
BHRESIZEENTVAHEHARKIRTHEH—-DO T LAV —IZEBLTWAS., EEARZ
ZOBEBEAIEENTVWDE EDHADPET TV A V=T &> TERS NZDh % 4
TVUA V=355 Z KRN, WO IL—=)LiZioTWAIETHS 32 =771,
72721 ROTER DA SR BEREAGDGEIEAMTHO Z L IF LAWY, 2075 —40
#TiE Player 1 1IZJ8 3 21FHES 72721 DOIEHMA (1.1) DATH Y, Player 2IZfET 5
BHREAIZ2DODHL (2.1) & (22) 2EL 1 DOERES L OATH L. @EEITT — L
DAREFEIENS L5127, RIEFUZH LT 1 DOBEREOESHMNEL TZ DOIESIZEL
=7 UAY =D DRNFOESH)S 1 DDOITEIMIE (HRIER2E58) 2EINT 5,
CFEZD. 2L, ZITHETAZLEAUEHRESICET 2 TEAIET 53R
DEASIFEIZFA —~DEE TR TR SRV (BIZMEBDFELWZIFTIERL, £o7
CHE—DOEETRITNER SR . iila 51X, ZOBERESDETSZ L1 Y -3,
ZDOEHRELGND EDTELIZFEDESEL 00 2T 2 Z 20— RN
LTHD. TOREKRTHEHNZH L E, FHAD S TIERL, FEHRES» ST IPN
REZRELESS, UL, TATIE 75 —LDK] 12856200 TEHERZRIE I
S, 7z, TUA V=2 EERET BEFEIX %m&@?éMTBD,:wf INOY
A, t=1128F5FFEIEPlayer 1 D, t =2 I8 2 FNIEPlayer 2O FHFETH 5 Z
EZxERLTWAS.

DT —LDEHEIEF2ANDT LAV =L EREEZ 1 DOUDRZRWED, BEE

3252 20 (perfect recall) Z DB T —LATHD I L ZNELTWVWE NG, ZOHRITT LAY —
WHT VAV —L 3R 5.
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BRIG & AT EIRIE I —E L T\ B S, BIZHIEEIERZ 2123 5.

ZDT = LZEWTIE, Player 1 OIGITEREL o 2R 0 < p, <1 TEY, Player
2 DEFIILEIRE o 2R 0< ¢, <1 TERZLIZL>T—RIZKTZ 2K,
IDEE, £ME321DTFT, I<HISNTWS L SIZIRD &S 7% 2 floMkF v > 2ty
5 Ny, No & 1HOREF v v 2t Ny BWMEET . TNThDF v v oL
T, Player 1 O#AfFFIE% ui(Ny); k = 1,2,3, Player 2 DZN%E uy(N,); k= 1,2,3
b

Ny :pM=1, ¢ =1. uw(Ny) = ay, us(Ny) = by.
Ny:phN2 =0, ¢¥2 =0. u(Ny) = as, us(Ny) = bo.
Ny phs =by/ (b1 + ba), g% = as/(a1 + as).

u1(N3) = aras/(ar + aa), ua(N3) = biby/(by + ba).

Thsb.

IC, WOTH321 TRHEINTWVWEREMET —L2FBZTALD. TOT5—LD
KIZBWTIX Player 1 23 FETH D, Player 2 BWEFHETH S Z LIFHRIZERT
ETWVWT, MHFLEZDOI LV TES (RH22). DFED, EXR3IVEHTES
JEFA S — L TdH 5. Player 1 IZHDICHIEIRE DBEELDH LI L E2HE LTV 5.
P T, EMPS ur(Ny) > ur(Ny) > ui(N3) 2035, 3HOF v v atgiiohtHZIZ
Lo THRbEMNL N, 23&X (AH21). DI &% Player 2 bii#icE 505 (AH
2.2), Player 2 (% pN 1259 2 B B ¢\1 2 BIRE X2 2870\, HEM T — L
DIL—=Iu D5, Player 2 X Player 1 8o & B DES S ZBIR U720 %2515 Z &Ik
72N, Player 1 WREL2.1 ERB22 B X UOEHR 3L ICHODWTRICEERET S L
DHIR B BEREFEZFF > TWVWE Z e 2L TWE D5, Player 1 OERN % AHHY
RS A Z dHkBDTH S.

7B, X3.21128\WT, Player 1 & 2 2 AN Z UL, Player 2 235 FF, Player
1 BEFFEOT =220, M321BRELUTVWBREMETS—LLIERZE T —LC
5. ZOHEIE Player 2 WIREMZIED, KRB 2106y Y algfly Ny, Z#ERL,
Player 1 $ TN 22T ANT 521G\, DF 0, FARFERT —LThHEERT — L
EHEROBEHERN 7 — LHEEROBRIED L ST —LDARTRET 5L, THITZERFH
T—LTHIEMET—LTH->T, REHRFOIMMTITER3LIZE-T, LR
IR T — W TR b5 =05, £z, ZOFTIEAH 23 2SI 520E 3T
AT o2 h, 4H (28 H) AR THLY B2 HKAR R S — L, Thbb, &
37— LSRR KM SRR E R T 5 & O RS — A DA TN 2.3 AR
EWBRE 2R -T2 LIZEREI NN,

FARFETS =L UTOEER S — 22 LT, FHROIEFZZ2ID D75 —40 (Hlz
X, a0 B 27V 0RNIIT AR 321 M8 oNns, LDOFEXbHEN, £
NZZEIZ, ARFERT—LTHLIEMERT — L X 3.2.1 DEET — L0375 — I
EUTELRDZZLDMED DFHLTH S, AT, THFHED R WRREFET — A
THHEHER T — Lzt Caas v IFe W HzmE8E2 A5 Z 812k > CIHFH
EEEDBERFRBT—LTHIEME T —L, HOTX—LIIEBLUEZDTH 5.

3.2.11ZHB VT, Player 1 & Player 2 TIXBEHEGVIERFZH S (Player 1 DIF
WEGIZ1IRDANSD, Player 2 DZFNIE2 EHGTH D), Player 1 & Player 2 %
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ANE R B L BIRBBIET — L2725 Z LIS TH S 3. Luce-Raiffa (1957, [52]
p.47)1Z1%, “it is clearly immaterial whether we put player 1’s move before or after player
2’s move on the tree, for the information sets are so chosen to make them simultaneous
in effect.” ZiBRTWVWB A, vN-M DA (2004, [79] p.85) (251 & & N7 Tid 7 h
A D, KRR TIEZ DE D material(essential) TH D, L \WIEFITIZ-o TS,

3.3. ILLWERDRHEELTELNSERE

b AR 2 x 2 DTS — A % Rtk OREHER) 7 — LA BLER O BLR D 5 TREIE
T—=LTRBELUZH32112DO0WT, BB —LIZHT2H4OHLWEHK3L L, B
U RNE 21~ 2306, EBDF v ¥ atafiodn s —FIZF v > agffinE
OCHEN2BEFE2HALTEZ. 22T, L0 —RIAICEME U TEHELTEL. b,
ZITHETDI L, EEILIVEHATESIEMETS —L3EkD [F—LD K] T
EZBINDEFEYT =L X 0HE TV, Dl b, REROEENBRIETH I LT
O EFosnTwalikdy AR AEENTVE WS 22 THD. (ZDRMFEIZ
DWTIX 4.6, 4 HE2ZRBINZW)

I 3.3.1. ©FE 3.1 TREOTONBZEMET —LI2BWT, #HOF v ¥ a8
M (7L, I RTOTLAY—IZRHUT, £V Y —DHRHANER—ETH S LS
IEAE U723 oy a g 1Ty Y atgli e Adrd. DF DE—HHT B )
Ni,,,,Np:n > 2 DFELZEIRET 3. D OHARTFRR2RBHOFHEE2 L -7 5
BFHFEDT LAY — (Player 1 LIER) @, ZTNEThDF v > aginic i) 2 5%
w(Np); k=1,....n &35, ZOLE, ZhsDMFNBORKME max{u (Ny); k =
L...,n} =83 2Fy > atglih=7Z 1/ BWAXIEN, &55) 2561, §XRTOT
LAY —D—HUEFE LTHy ¥ o Ny BNEFRTS.

SEER. JEFHD Player 1 IFELNERIREEZRi > TWaE 06, A 211/ ->T
N, 28R, oI RTOT LAY =3/ 2 1I~NH 23 1I/E>T, K735 711
Y—0 N, IZHT 2 HREIGEHIE 2 BINE 22800, 20, 271 ¥V—0—
U OFERE LT N, D—EITER I NS 36,

FARFTFRYT —LATHHEEL T — LIZH > T, REBKOAN 21~ 2.3 125
DWW, EEDF vy atghihrs 1o Fy v athiz &7 LA ¥ —0 U /2@
REUT—RITPIET 2 Z L iF—MITIFHRR 0D, RO &S BGEIZZNNARETH
L WVWHHIEPELNS.

BEFHEE DEWVZHEA T, BB — A RIEP#EE 2 RS, BEERT — AI3EPEENERI N
TV, B BEPHEE 2R OREE T — AN RER LSBT —LTHD. £HAA, Player 1 &
Player 2 Z[F—#i U TIX7Z& 57800,

SUR RIS O 2KIZIEREEM L ARE 2016, TOHDESIIH U CESESG L VWO SN EHETE 5.

S R BRI T — LA DA, TRTOT LAY =1/ LU CTH—D/HGMHE2 52 588 0Fy v a
YIS N ANE A URIS SR £ 72 1 TEIRIE AR THEAS L C W AESAN LIELIERZ 5. Zhs 2 R
5 YAMEIE 2 v N2 U TP 28RN, FEEURRLE R WE S icBbng. -y v afofE, &
WO L EFFZOM-HENHRIZLTWS., 722X, 4.1.1 i (28 H) O Selten Ofil% B X iz,

BTV A Y =PI EEIRL 7258, THENH 231265 T, umpire I FOEIT 2T NIER 5450,
TVADPBEFES>THS (fForz) CVo Ty —LHAERMTERUZBKEEZZEFLTERSHBW. 202
CAFRFIT 4.2 fi (30 H) % 4.3 fi (33 H) THMRETT 2 &M EIHNTERE D 7 — L 5e &Y O MG OB,
BNTRRSRWENTHS.
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FEIE 3.3.2. MRS —LIZBWT, EEOFy v agom (72770, IRXRTO T
AV —IZHUT, &7V 1Y —DHFREN—ETH D & 5 ik U7-F v > 2
WX 1D F v S agfii e A7) 128V — b DERTERAIEY 237272 1 #EET 572
S5, IRTOT VA Y —ILZDRATZERT S, 2F0, —RFIZRAKTTHEF Y
VAN KT 5.

AEFHIE R 21~ RFE 23 OO TH S, —REHREHTH S0, 458 (40
H) THEWRDTHDY EIFTHETT 5%, 72& 21X, Fudenberg-Tirole(1991, [13] p.21) I
ZOEMOELMIZEEM 2 BITR I Tna, BIHIIAESESETE LIELIEERLTWS
o5, r—LMiwE Mg L LTERTLII L, BEOT — LR, LMEMEL
ZIRFAIT 2 Z EIZHRNDH 5 D TIEBRWTZA D D938,

77— L] ORELINFERLHT, [BlER] PWRIRST S I & TBE] &AL DR
@¥vv7i%<®f—A@% EMERHITITEZLD7Z. 722 21, Shubik(1981,
[71] p.156) IFIRD & S ITBRT W 3.

The search for appropriate solution concepts may proceed allong several
different lines. The main distinction is between behavioral and normative
approaches. Most of the cooperative solution theories are usually defended
normatively. In contrast, for the most part a behavioral rather than norma-

tive argument is made out for the noncooperative equilibrium.

Whether one adopts a normative or descriptive approach to the noncoop-
erative equilibrium, there is still a choice to be made concerning the domain
of applicability of the solution. Does the normative or behavioral theorist
wish to assert that the noncooperative solution is going to give a “reason-
able or desirable” answer as to what individuals will do or should do in all
circumstances?

e FREDORMERZIZIE O IR LT — L HmROMTHBINT ETWBE L5720, Al
P GEm ) & Z DI 2RFAZ WL, BEENPSE U TWARILZEE>Tna.

STn kot (n > 2) 2—2 )y FZEM R OHSEAEU OBE T = (xl,...,xn), 7= (Y1, 9n) IZ
HUT, Z<g=ar<wyp; k=1,...,n BRI DBELRLAONTVWE ESIZU IREEFESLRS.
E<GTHoT, TAGOLE, TIXFIZHLTAV=IEATHD, gl ﬁbfnv ~EAL T
HB, LW, U PRARTLTHDLIIVECU; ZT<aMBKDIUDLEEEND. BH, EHEDOID %
T < Yk ; k:1,...,n6:§%@iétibﬁﬁb\5ﬂ* 2%, AeEZRBRTIE (VWERT) WS BARA %
ATV 2O THEEI NV, BEFEGOSE, UPNEREEGTH> TERATIIHT UDBIFE
THREEESRW., e ZIE, FFUT—LD3D0F v ¥ agiiz 5(1?“62)\0)7’1/4‘\7 DIARRIG
OXF (T A Y —DRERZ MLE WS Z 22T 5) OFEA 3EES) ITERATIFFHEL RV, R,
AL BRAILEZRALTIRSRY. e UDPBRILTHELIF TS T THELIRT£T €U BEFE
LBWEEE2WS., FXUT7—L05E, 3205y Y a3+ 2~ MVOEEDEFEITT A
THAITLTH B. MiKkLzE /N — M (optimal) &\W5. ZOH7- 0 OHZEIIEAZENH 2 & 51D
N5 O THEEICHER S iz\w. 7z 21E, FIEXEL (payoff dominance) LTW5, INTWS, &)
KL HD. ZITEHRLUZPIEFERIE R 2RITHFUTERTE 200, RAILRLZEWVWIGHIFY
DEIBHPEAINUTERADDOP2HERTHILNEETHS. ZOFEHTITT v ¥ a9 ﬂﬂ?@‘
BRFNRT MV TH-T, Wil y MIWHT LRGN PV RROESITHT SR TIRARW T L ITHER
SN, £, BRLSF v Y a ORI T GRS MLIETE AR ML LT—HLTWT
HE—FHLU TR SR, #oT, BHOBIEMAL LT, RATOFEDOALR ST —EMEE TR /.

BHPERHE TV RO, BOEE VR ADMHAT (D1 -1 v OBR, WO REE X ERD
20, ZHEEYRADLSIZEIIEIE (F—24) OMATHE AL — FOEKRT BRVWEKD) HAte
RBBRENPONAIZE > THEMTEZ LW HBBRPEIT LT L, 2F0, €3320, >T
WAIGET, LS ZEEBRLTWSDTIHIRNWEAS D D
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ERZEEE, WHEHEL U THISNS PS. 777 Ak F i lliERGHORKE L LT
LHISNTWSD, 19 HRAOIZBEC, Z0F THEROH LI (1814=1997, [51]
132 H) 12 THERD RS D IZBIT2HHEIZONT] LW 1HiZ3 I TIRD L S ITBR
TW5.

BRI R D B LD ITBMICHEELH L. LT, THLo>TATHD
PEEALEIND LS, RELFBEIZL > THHOMESEINS. HED
REERIZEE D WK, 52 WL Lo TR E iR, Zh
FOVENTVEDEHEDOERIZTELRVIER L D EbbZEEHT 5.

DNONPEHBT 2HRUL, TN T BHEKIZET 5 HWr iz W T
bivbhz LIZUIKIR S5 &5 B8 %2 kiTT. Db B ZOELL S
ZITEAEEEEZ L UZHIRIE, DAL RBE LN OBRRIZEET S
TeZIFEAEENIETLED. DNVONDIRD D—DDEHRJHETH 5
ZOFRIZS2nE S, WSOHHERLUTHLTEDZ LiFRw.

e ZIE, T TANAN LI 0WDD RS ZDEHIZDONWT, ELLKT—X%252T
HHBMERIZ OV T OEBR LML, KIFEIRZZITTOWRWERD, ZOEHEOKE
imelFRESTEHET 2HEVLE VI LR LS TNS.

FEEIIZ E 21X, “behavioral approach” & “normative approach” % i —MIZ RIS
5&57% 17— L8] 3 VERVDTIZRVWDEA S0, NENSHHETS 21—
7)) v K] B e SRR 2R & 5085, [TERY:, ey & 3HEEICE
HIEHHIZUTEMVOFEMPHTH S L5112 T —L85wm ZBELTE THEH & Mo
1 SIZEBC L 72 T — 85w & U TRl ZIZAFgE L7 \WIR 0 JEEL U 72 B0k A
SRITH T Z L IXHRZR WD TR WZA S D,

3972 & 21%, Harsanyi-Selten(1988, [21]) @ A General Theory of Equilibrium Selection in Games T
AT T3 risk dominace & WS EHETFH v & atgffiz — RIS &, MADEM3.3.2 LIFERRLE T v
ViR EIRT A 5E0H 5. 45 HiDFER 4.4, 2 B2 MBI N0, DF D, %5 D risk dominance
37— AR O KT T H 2 A 2 1 (WIRFRASRARALEE) &M Lawv. 513/ A<y —254
HEERIZ BT 2RI (solution concept) IZEbDINTF v ¥ a5 E M o D FHEEIZ L > T—RITK D IA
AT, EWSFHENEWE S ICBbNS. LrLads, FFRUT—LRBLOFNT —LIZB1T5 2
DOHEF v > 2 i S5 1 DOHTF v T a i a EINT N EGHNT, KRB 21 &MWL S & D iR
kDB LIFHL V. BLED LD LEHNEENFET 24001, Fa—ERIEIEI Shro/725
SL, VA= EHIELFEREZEV LS BLDTIZARNES S ).
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4. FLLWERICEDKERDOBEROREL

AIEIOF] 3.2.1 1%, T ZERL 202 WO HRVZ SN VEE, HIOER
A PRE LR TR S, LW EIRTEE DT CORMET — LTIZEL 5h
BNDE LR\, FERDEER 7 — L PG & OME—DE WL, HFEAVRICEERET
52 (BAENEEYEN) 2, KBTI NV ITHBIRENTDH S0 5H]
[FlDFER S (EF 2011, [38]) TRAEWEME T — A TR, EFEATWE. LrL,
RIZELD BT B01E7 — L DOKRIZEZREDS TV A BIEFEDH S MIRHI N2 E
RFHT — L OMEIN R BT — L Th->T, /—~VE%E 57z Selten 238, D
Fy v alGfgodhn s X 0 G (rational), &2 \WIEZ Y47 (reasonable) 8y ¥y
flij % FEOH S 40 7212 perfect equlhbrlum EWHBEREEALZE S I LA
HlThsb. LZAM, THbd. [k, FEEE LT Selten 2FEOH U 7= perfect equilibrium
ThHhdEWDFvyagfil k> THRONBDFRIED 5 V& DD perfect equilibrium T
FRNWE WS Ty Y algl Ko TRLNLME L DIBWEKRT ALV - MEATH S (D
F O RBOREMEN) LWSEUCHWEHELZDOTHS. TR LT, [MifE 57550
FRIZEFHIAT 2D, FxDHEME, 2F0, AM2I~RH23BIPER31I26HES
NIEH 331 L > TERINS ;v ¥ agffII T HHBIZEMBOTE 5&ER, oF
D, TRTOFy Y algliTRONLAFORNPT, BEIZLE>TRBMBOE N (ie.
BWEIRORARICE R D) F v ¥ aGliaDTh 5 4.

4.1. Selten(1975) DB ZRBIOBIRE
Bl 4.1.1. (Selten, 1975, [69] p.33.)

21 :(0,0,0)
Plazyle;)l 2:(3,2,2): Ny
z3:(0,0,1)
241 (4,4,0)
(1,1,1): N

time: t=1 t=2 t=3

4.1.1 Selten Dl

ZDF— LTI, 3ADPlayer 1,2,3 BT DJEIZ L 135, Player 1 DIEHRES X
THMA (1.1) DA, Player 2 DIEHRES E TH (2.1) DAN 5725 D%, Player 3 DIEHES 1L

OFy v a gk V.
- e 2, HEROEHER T — LEGERIZHE > T, ZORBMT — LA 2R — LB L TRD 72Ty
Yl ORI R A DFE 332 2 HH L2 LTHRLHRAHFOND.
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THA (31),(32) D265, THD. TNTHOERESIZET 2B REOES I
{a, B} TH 3. F725H, Player 2 % Player 1 7B 8 2 BAZHEDAT LT 5
Z 2 MHKT, Player 31X Player 1 & Player 2 78R o 23ZBAZHED A, WIND
TUVAY =D a2 BATZONEHBZ R T LR TIERSRY, WV IL—)b
THb. %8B, Player 1 233, Player 26 3 &R L 72567 — LI1FE T L, Player 3 4%
T4 TR, BT LAY —DOHIE (ZDOF7X—ATIEIRTOT LAYV —IzD
WTR A E fFEIEIE — L TW3) I3ZThTh, ERE o 225X p,, qo, 70 T
—RIIRIND., Bz i=1,--- 5B T D0 > ZHOBUEIZED S TN EF 4 Player
1,2,3 DRIEE2RT.

ZDTF—=0LDFy Y aIliIZIRD 2/ Ny, Ny, TH B ZEDBBIHRTE D, b,
ZNENDEHE Player n;n=1,2,3 DFFZ u,(Ny), u,(Ny) THKT.

Nl :pgl = 1, 0 S q(‘;vl S 2/3, T(]le =0. ul(Nl) = 3, U,Q(Nl) == 2, ’LLS(Nl) =2
N2 2paN2 == 0, q(]lVQ == 0, 3/4 S T’éVQ S 1. Ul(NQ) = 1, UQ(NQ) == 1, U3(N2> =1.

ZIZT, u(Ny) > u(Ny) 256, HFHTHD Player 1IFEM 3.3.1 12> T N
ZIEV, Player 22 312D Z L 2 TE 205 (RH22), ESETHD N, %i&
XE2 28700, LA ZOHTIEN, IZLZFBIEITARTOT LI Y—12E->T, N,
DENEDREN (BVERTALV — MBEAL) 26, & X, kF, BFOEVDIRL
THREMNEH 33200 N, 2EINT 257255, LS ZEIFABNIZFRITESDT
Hb A2,

T, 78 Selten I& N; A% “unreasonable equilibrium” TH %, & EETEDTH
BIM. G, TRTDOTVAY =2 N, ZERL TS L E, Player 1 DFH [EA T
(Selten 1975, p.35. A Model of Slight Mistakes), Ny D2& D Tplt =1—¢, (¢ >0, +4
IN 20722 L&D, ZDHETE Player 2D 2, IZH T D ARRIE 2 — 2 lF up(Ny) = 1
FOKRKTHY, o =1 IZEHLTH4XxeDMBONB7ZITTHS. Player 312U THRIX
DRI 20 IZB I BHARRIE 2 — 2T us(Ny) =1 KD KTH DY, D, bIbIr, =1
WZEBELT, i8I 5005 1 x ez ifFd 282K, 20, /21 24t
AULTWBIRYD, DN 2 X2 HIFFIEDEAD L TE N, DHIfFFIEZ FES Z &3
DIFR, WPOEDILZITRTOT VA V=R HTES (RH22) . TN THR
BN, D% EIRT 517 “reasonable” THDHEESLTERADDTHADH. EIE,
Vega-Redondo(2003, [76] p.125-p126) (&, Ny (F5ERHEMTH D, N, 1X “weak perfect
Bayesian equilibrium” T9 572\, (N, Z 3257508 “it might still be a reasonable way
to play” &R RTZDHEH%Z “heuristic” 232 7L 1 ¥ —®D “mental processes” % % L
DOYEIZIE S THEAFIL TV D. BRI

As we shall argue repeatedly throughout, the “message” that transpires

from this state of affairs is a rather eclectic one: the value and relevance of

any equilibrium notion( for prediction or otherwise) is necessarily context

dependent; i.e., it cannot abstract from the specific circumstances in which

it is applied.

RELVEIENTITREMTE, KT V2RO SR THEPE L b L, 7 — LM
DRI Z OFEHR % umpire ICHE T2 Z L2 ENTIER SR (R 2.3). TLADMHBE->THrLER
RELRD, HATORERNEZLET S LIFFF SN TV,
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EHRRTNWSE, i (V=285 © [HE) & THEERRE] 2 BRI 5L %E
NMEIFAFREZ, L WVWIEKRTIERWEZA S H, A eH L giveup L7z6 L.

TlX, Tl Selten @ TR BERIZEB U 7ZD725 5 h. Z OEFARIELH IZIF 5 2>
T, Selten ORIEIE, FTH 1ICHRL DA 2. 3(¥IEOFANEINOFH) 2Z - L T
mWZ ek, 5217, MNAEE u, FEAHIGZEME (PEEZRE]) TR I N EK
BTHLE2DITH LT, BEIGE L ZORRE LTDF v ¥ affijid Z Oz M L TR
RIS D, EWISEFENHEEEZEZERL TWRWNLSTHS. MNP, pg=€e>0
% Player 2 3P4 L, Player 31ZZDF % r, =0 Z#EIRL T3, & Player 223 FHIL
e RET B L, Player 2 13# R o 2B IAPMEVRES VRS ¢, =1 ITEET 5H)
A RD (AF2.1). LAL, ZORD Player 2 DIARRIEIZE % 3e BT 210BE
RS, Ny DR 2 2B T D HIFFREDN 2-2¢ AL THAB N, 2L TH
KHPERHZDOTHSE. 2F0, RNE21I~NH23 2FiH2 T 5D, 72& X, Player
IDFDPEZATVWSD%HZL U TH Player 21d ¢ =0 % q, = 1 IZEHET 2EBITEF
72D TH 5.

FIX, Gintis(2009, [17] p.92) HLD local best response(LBR) &\ 5 1 DD F v a
B ORBALERIZ L > TNy, 2 BIRETH D L FRL TS, LAL, HDLBR A
WD SEDPNDFERVPE 2 LIXRRIPIEFET D00, EH3.3.112 & 2HHE L 13

RTHD. 7272, XA Uiw>X D abstract D {212 “The LBR criterion appears to
render the traditional refinement criteria superfluous.” &I XTW 572, FH3.3.1 DK
KIDHEIABFAMKTHDEFEZITNAS.

4.2. HBEAZTRWEDHRET

TRER B AR —L (AREITHRTT57 —20) ZdH->TlE, ®REDOTLA Y —
DFBIZEDLZTRTORBANRTRTOD T LAV —IZHRINTWENS, T—LKTO
ERIO LAV —IZRAM 212> T, HEDMBDRKEZWHZEINT S (LLFDEZE
TIEHETVAY—BEONZETONBOMEIETRTERZ EHETS) . XRIZ, B
OEDHID T LAY —DNIGTEZS L, TTIKRTERO 7L 1 ¥ —O@ R I A
21 ENF221Z Ko THERIRIBETH B H 6, TNEFHRICAH 212X ->T, HEDFH
B AIZ 7 238N 23S, SSIZZOFAO T LAY —IXFARKIZAI 2.1 L A 2.2
Z&oT,,, LIRMIZER L TIT < E RN, IO 7L 1 ¥ — O A 2.1
CRB22MSBHICIETES M, EXDL. T 0WbW5 [ Z WL T
»H5.

9, BAERMEOMENZFIZEL TAS.

L BT TV AV —DERZEHLU T, BPFOR PO TICBEL T L LTH
HLTWBED, HEBEIIPVWTTIRTO LA Y —2Ex L\ EXHIED, R
DR EDP SHTZIIBF 2D —LDEE L VWIIEE — BT RETH D P, LW HEI
A2 1I~RNBL 23 05 1 Er NV, —BUR WA ZRTORAHDOEHNTH 5.

BABBFOERE 3.1 IZRSEIE, 582K LW HERRERET — 228 LT UL EKRE -7,
DFED, TRTOFHREEN 1 HEBDADPSRLEMET—LDZ 8 TH 5.

U TIZBRDEREA DD, ZOEMARBIHECIZER 2 O 2. 3(HI% O HFTEROFH) BT
B, EEINDAKEELROTH S, UTOMH%E X< L AGTBHRI Nz,

45Gelten(1965, [68]) D 57— L5Ee¥afi] L WA ERIZZDOZ L ZBEROMIFEELTWS LI
Hbhs.
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2. FlfEIE, AREAEREHMEREYT —LDOMPrF v S 2 GBI 2 KT kDB Z &
PHEEZTNVITV ZALEZ2EZTWEEIZHD. KoT, 7 v atgliOIFEI X
% (Zermero ®EH, Kuhn 1953, [49]). U ULAH S, HEOF v ¥ aGfihiFES 2
& E, BrAERMETHEONZT v Y aglEhi e E reasonable R TH B LWV I HE
FRONTWRWS, ZOHITRHMZRT LT, TADOAM23 2R L THOTH
EHLUTADEBASFNETESN-F v Y a9l Lk D H reasonble 72 F v ¥ 2 M
FHETEHI LN S. ZOHEIFZRASFHNED —BILTH 2507 — L5 &
WS Ty Y a gl O RSB SIZ 1d reasonable ZRARIL 7N WS Z 2 2 EKT 5. Z
TUZDWTITIRETDIER 4.2(36 H) 2SI vz o,

Bl 4.2.1. 7 L 7 Z (1990=2000, [46] 117 H, k&b & KEER7Z Z & (counter-theoreticals)
D
MDEDBRNORDBELNT T —L%eBELTHA,
ZOT—LIFUTOM421 D& 57— LORTRI N TRERE R ORAK
=T 3. Player 1 & Player 2 1%, Player 1, Player 2, Player 1 DJIEIZ 7L 1§ 5.

TNEN2 HEA {a,0} THE 0, THHIKEZ TN T, EREK o 2E RS DR
Do & To TRTIEMNTES. Player 2 DIFMEAIZEHM (2.1) 2720V DTHD. %
D LEDOZERBEDOEELES 2 8EE {a, 8} THEN O, [TEHKIEZ FRRIZ ¢, TRT. B
zi i=1,2,3,4 2B BEUEIZLMD Player 1 OFI{E, A2 Player 2 DFI#F. Player
1 DITEIHRIZ I (pa, 7o), Player 2 DITEIHEI I ¢, TRIN5.

Player 1  Player 2  Player 1
(1.1) (2.1) (1.2)
a, Pa a, o o, Ty

B B B
Ds qs s

z1:(3,3)  22:(10,0) =z3:(1,—10)
time t=1 t=2 t=3
X 4.2.1
ZIZT, fHRBFHEIZE ST, O —L0Fy ¥ a g IIRO 2 N, N, TH B Z
ENRGIZ DD, £z, TDEEDPlayer n;n = 1,2 DFIfF%E ZNE I u,(Ny),u,(No)
9 5.
Nz pMt =0, rMIRMER, 7/8 < ¢ < 1. wy(Ny) =3, us(N;) = 3.

Ny: p2 =1, 0<rM2 <10/11, ¢22 =0. uy(No) = 10, uy(Ny) = 0.
Bb 5 A, BIAEIRE TRz F v ¥ a3 N, O ORI kM =1, ¢M =
LpMi=0Th5.

ST, DED2MOFy v atgflin5b, &b oD Ty ¥ akifliz RN 5 DA GE
(rational) 72\ U222 (reasonable) 72 & & X 5 NE 725 5 H . DUF, #HRE I & 2 MM

46 Aumann(1995, [5]) & Binmore(1996, [10]) D%+ S I 172\,
ATARHIXITER (2016, [43]) IZHEDVWT WS,
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Mty b OHPBENTERT L. TADEH 33 LIZEDNTHW T UL, 2 DTV A1 ¥ —
B AHAHEIE LT N DED, pV2 =1, ¢V =0, 72 = 0 2NBIRI N B T & IZ5ER
@%ﬂ#am.ﬁ&abi,%%%f@émwm1®ﬂﬁium%y40>mm@_3
ThHdho, EBRNERRCHEEZITHEL TRAM21IZEDINT pl2 =1 & 72 = 0 %3ER
U, BFEDPlayer 2H B 2212 K> T DOPREE FUTEZ 555, Player 2 135EF
D Player 1 D¥EHE (p2 = 1,72 = 0) ITH T EHRBICETH D ¢ =0 Z23EIRL, 1
H23IZM->T2AEEINSDERIEE H 5D U umpire (ZJE T RIFNIER S0 5
Thsd.
ETAM, JUVTRFIRD LS IZERL TS (FH 118 H).
ﬁ%tm&ﬁn,me1ﬁﬁm%¢&—1%g$tmibi¢ WER,
H7e7-1%, Player 1 2%, H7z0RKT 2w > TIHEIL TV e W»
S BRI EREDIMMNEZRF > TWET. Playerl &, HERKICFREINS
TeELERATUE. Z22ThEEIE, WEXHES (Player 2) 23 ¢M =1
ZEATZE ZIZ, Player 1 BEERIZIA->Trt = 1 23#]E, Lonb e, fif
ETEBTUL & DD
BANIFEDERIZH U T2 DOEKRRMEERHL TH &2V, H1A1E, T CICHERM
L7z & D102, 50 oI EM S IRNE TR IEN - BIK 2 ZRONEGMATH S, &0
IBHEIELWVHEERE LTHELTWA L LWZ &, F2 fIdA M 23 222280
TWBZeTH5. 20, RNH23I2XoT, HoDEEIREIZT — L0405 F 011
R EINT umpire IZEIT R ITNIERSBRNDTH 5. [MELRZMTH, F—L0hEF -
THholHFOFERTHOTTERZETT S Z &id GEaMIENe UT) Bim L
BHEINTWRWDTH 5.

FE 4.1. Aumann(1995, [5]) (& Common Knowledge of Rationality #* & Backwaud In-
duction WENPNBZ L% [FEHH] LTWA. UL, OGN LU T Binmore(1996,
[10]) 2 Em L CTWd. BIkDH 25H IFHTT7 A0 — L TELW. Aumann: “if com-
mon knowledge of rationality obtains in a game of perfect information, then the backward
induction outome is reached.” vs. Binmore: “rational players would not necessarily use
their backward-induction strategies if there were to be a deviation from the backward-
inducion path.”

723, Aumann D SCIZ I Basu(1990, [9)) D#iXAEIHENTWS. ZOHMXDRF
XA I&

A more general problem which applies to games of both imperfect and
perfect imformation is that standard solution concepts, like subgame per-
fection, implicitly require that players turn a blind eye to another player’s
‘irrationality’ even if this has been revealed by virture of having reached a
node that could not have been reached had this player behaved rationally.

Attempts to solve this problem seem to run invariably into difficulties.

The aim of the present paper is to prove the problem is, in fact, insoluble.
EEPNTVS. ZOXTIH4 DOHiE (AH) %7z 3 472 % ‘solution concept’
LAFELRY, EWSEH (Theorem 1) AFEHINT WS, ZhiFH7zrE 70— D

48K.J. Arrow, 1972 4F ) — NOURRFFEZEE
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— AR BEMEE R (72 & 21X, Sen(1970=2000, [70]) DEE 45, & 2\ M (2003, [27))
EZBEINZN) 2UMSEL2EHTHS. L L, HiROEEN TS Lo
7=, 72772, B (NED) OIREDRT 5 L 5725157 5. Aumann (& Z D% fT
e LTI TIW B2, r\nuFFH’gf'_L' FANTWARNWT & IFFE DX D EiRD S5 S 5
TdH 5. FikBasu(1988, [8] p.247) DX DIRD X E % Feds & L)% F URMEZHZ b
HIRWO ZOMEE BEEMIZHIRL &5 kA k57,
even if a player has revealed himself irrational, others continue to believe

he is rational. In reality, a particular history of moves may reveal to a player

traits of the other players and thereby influence his play in the remainder of

the game. The present paper is an attempt to introduce this idea formally.
BRBBOMEHED T NS KSR RBERIZEZ > TWRVWE S IZEbhs. H5
BRT, HcDOAM 2.3 (MIEOHINEROFM) (15 H) OBEA, WS X 0iER (F
TR T E 2 & DI A S 7 — LG Tl implicit IZETIR L S TWz & S 1Ilb
N3) $5Z 22L& > T Basu Of#EIZ MHEw) OfETIERL, HEDT—L TV A1
BT % in reality D E U TTEILDEZ RN Z DTN R TH 5 L HET 2 DM
WIRDTIERNES S b, FEROBHER T — A HERAZ DA 2.3 2 5N TR —
LZEWTHHEREE L HIZEEEPVET I EIZL T, WHNIZAGECHREIXTE
(i B 72 IREL U 7z alam ISR IR L T E 2 2 e

Basu D215 H X T W23, Kohlberg-Martens(1986, [25] p.1004) I exten-
sive game 1Z ¥ 1} % backwards induction DEEHZ KD TW5E. ThbbH,
a good concept of “strategically stable equilibrium” should satisfy both
the backwards induction rationality of the extensive form and the iterated
dominance rationality of the normal form, and at the same time be indepen-
dent of irrelevant details in the description of the game. Our object in this
paper is to define an equilibrium concept which satisfies all these require-

ments.

LU, fERIEENEDOREDE S5O TIRER VDTS D H.

4.3. WHT—LZELHEOERE

Nash D JGEH3C (1950, [57];1951, [59]) (23 \F B MR IFERHER (IKE) 77— A
U TOAEAINTVWEAREMET — 2 LT RRICERTEZ Y. 25
T, T ¥ a BB ET 2R H 5. o T, HEDF v ¥ aofoH
76 KD Ei#EZR (optimal), & 2 \WIZEEZ (rational), & % W I Z Y7 (reasonable,
plausible), & %W IZEIHZ: (sensible) 7 v ¥ atgffi 2K VAL L VWS VbW 5 F v P a
Yatl DGR (refinement) DFFFEDREANITOND K 512757z, B OFEHA BRI

“normal form game, extensive form game & 5 KJlll% von Neumann-Morgenstern([1944]1953=2009,
[78]) DARTEHZINTVWED, MEZMEIZIEXALTOWRY, WS XOE—-HLTWD. FEE, #5
DT — LOHERIZBENTIE, b eI —LDORHTH HIEER, RIFOKINEEKEZ &S
RO, UL LS, van Damme(1991 [75], p.1) 2¥4EHET 5 & 512 “Game Theory is a mathematical
theory which,,,” &9 257251, IEPHEEZ R OBFRFHET — A“C%E))Eﬁ'ﬁﬁ/ﬁ’ VAR [FVE 2 3=kt S VARAN
WRIRFRT — A THBEER T — L%, FTHEFERITE O TUIEE XA U 72802 e UTised
éﬁﬁﬂﬁé ZDFER & U T ORI IS 12 DWW T OFLIXIE (2013, [37]; 2016, [44]) TREIZHEHEL
7o, KFEBECTHMEIZR LRV, KHEBETIEEL UTEMETS —AIZDOWTEET A, Thzi
PR — LZEM U TERUEL TR S0,
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Selten(1965, [68]) IZ & 237 — A RIIMOMETH 5. Kb MHRLEMET — LT
HBIRD K S92 — LIZH U T van Damme(1991, [75], p4) (&—HDF v ¥ a G H
HP 3 “incredible threat” T& % AT reasonable 727 v & a gl TlE i, WS kE
MEENTWVWS, LZAD, X<HE LM incredible threat TdH 5 DA, &\ &b
75§ mathematical theory & 9 FZANE > TWAR WIS TREEIIZIRIKA L TV 5B &

I bns. ZORRITONONA MR L - 2.3 (HIE D FHRHEROJFM) % i
ﬁbfb%#bf%é T, T DOEHM 331 2#HAT 5L ED LS BEwRIEON
L5 LN THILTALS.

ZOBNITESEBAT =L, H2VIFEVTLISWHDORVWELT—L2E5bh, FEA
ETRTOmN T — LEGROBHENERIEIZIND EIFoNTWT, Player 1 CHifis
AFTEH) & Player 2 (MR EE) OEkEr BB —LATRE LTV, THiw] &
U CEERSEMIT Player 1 DFG a3 73 a; & ay DEICH D, WD 2 TH5S. AT
as < ag < a; ZIRNET B, 7z, v atalihi2Md 256 %2EET57-HD1Z, by < b
ZARET 5 50,

Bl 4.3.1. HHBAY =LA (BELSHORNELY— 4 (1)

&5 4.3.1. as < az < ag, by < by.
o Z1: (a17b1> . N1

Player 1

(1.1)

Z9 . (CZQ, bz)

z3 . (ag,bg) . NQ

time: t=1 t=2

431 HHBAT =L (BETL3MDEVE LT — 4 (1))

7v4imwiok?bm5 HFHETHDPlayer 1 03FT, EFRFE o 72128 %
U (BEMIETH LWV) 2D Z L% umpire [R5 3%. Player 2 I Player 1 2385 E
,L,\(;%E’?: L7z, WS Ze%2H->72ET, $ U, Player 1 2W&ERfE o 2 EAZGEDZ &
ZHELT, HEDERE o £7213 8 2 E U (RAEKKE TH L\ )umpire (259 5 5L,
Z D%, umpire T RTDO TV A1V —DOMIR%Z L, outcome ZFHEL, &7V
1Y —DFHRERARLTT —LIEKTT S ([>T, IRGHIETH > TH ARG
WEIHETES) . o TC, 72& X Player 1 BARYILERE 8 IR TO25EIZ 14
REeUTTUAIEHKTLTWT, Player 2IZIEFHFERF Lo TIHRWA, TN TH Player

50yan Damme DHlH ZF 5 TH B M, FRETAT @1‘?@5’]’7 LHEm ORI E OFNTEAEHITFHIA L T
H5H. LU, HEH LTy -2 2 HET 27-OIITRERR D — LU THET RETH B, Z
OEITIZ 2D F v ¥ a5l FET 5, LWV SIREDN ZIK ST H B0, BUEHE R727200 TR ARE
HIRTE 53 7 5 72\,

>lyan Damme(1991, [75], p.21, remark 5) & “A strategy of player i is usualy interpreted as a complete
plan of action for this player.” £B~XTW5%,
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2 LEREFT > TEDPRITNEA 5720 (AHE2.3).

7l A ERER ORI TS —ATHh>THHHE LTO T LA Y —DIIKIE, &
RFEFCTHIGERUZMHFOFZ2RT, HFEOENZHLE D B SIRO—F %2 ZER
ETHHEOFE - FHOED T — L OMIK L 3B R Z L IZERINZV. ZDZ L
RSB LTHE LBELZ 215V, E\WS DX ORHE R U -3 < D
WERHARIEIZBWTRINTWVWEDLSLTH 5.

ZDT—LDF vy a I AE G ITEEERT, Player 2 DRI by OAMENIZHID S
TIRD 28 Ny, Ny THD (BT VAV —DOHIEDOR L FH13H13.2.1(22 H) L[FABKTH
%). B, TDOLED Player n DG Z u,(Ny);n=1,2k=1,2 &35,

(1) Nz it =1, ¢f" = 1. ua(N1) = ag, ug(Ny) = by

(2) No: pi> =0, 0 < ¢l* < (az —as)/(a1 — a2). ur(N2) = as, ua(Na) = bs.

NS 2/DFy Y algffiZ R TAS &, u(Ny) =a; > a3 = uy(No) 72025 58F
ZTH5 Player 1 IZEH 33105 F v >ty N, 23FIRL, TDIZ &% Player 2 1%
NE220oHFRTESD 00 pt = 1 ITRTEIREINEL LT ¢ =1 2 #EIRT 5, D
FORERELT N, DEHT 5.

T, R Z DT =L EREIMEDRNE L] =L BIFENZDTH S S H.
FRERDO2MDF v ¥ a g OEHIZENT, EiT b lEWH iR %M4E BER, AR
BREBRNDTHS. [ZHEMST, ECROBHERNT — LAHGROBERFL K< Ad L, BT,
bi,by < by PMERELTHSB. DFH, ZORED NTILPlayer 2 & UTIEF v ¥ a5l
D Ny WEFUTIELWVWDTH S. Player 2 DD ¢)2 = 0 DIF, Player 1% plt =1
%3#INT B L Player 1 ORRIX ay L7 > THESEZD S, Player 1 8 N, Z:#IR$ 20D
RS H7255. UL, pit =117 % Player 2 D&EINE L ¢ =1 7205,
Player 1 28 p)t =1 2 8ITERTNIE, THR (2.D)IZBWTEZAS & Player 21 ¢)' =1
BBEINTLHPVERMTHS (0F 0, NEE2 1M ST gl = 0 2RI THRW) . fEo
T, Player 273¢Y2 = 0 238 IRT 501 EC L 5M) Oow TBL] THD, L\WVWHE
HBREIND., £D LT Ny ik BT — L5256 TlERwnrs N, 2ERT20
NEHNTH 2D, WS BRIEROEHER T — LABEROFHTHS. LrL, KLD
EFE3 L ERM21~AM 23 IZHDONWTHEEREL TAD & Player 1 2MELEHLERMEZ KD
HFHFETHD, TDIZ L% Player 2 6L TW5E (2 2.2) BLE, u(Ny) > ui(Ny)
WS (ur(Ng) > ui(Ny) EWIRERA D F2. [k 51E, 2054, N &)y
A id R o VW2 LITERINZWY) , KB 2.112 K5 T Player 1 A% N, % #R
$25Z &% Player 2 8L, TOREREZRELRITNIER SRV E (RHEL2.3),
R — L5eRs] L WO MEZEATEIHEITRL, Ny BEH3 L LA 2.1~A
H23DIEkEE UTHET2 (FH331). £H55A, Player 2030 2.1 2K L T,
HDVIENH 2.2 D3 072, Mk 5 S ITRAT B REMEDVBRIZIZH HTH A S.
LU, ARTIIEE3L EAH2I~ANHE 23D N TOHRMNERTH IS, FEEE
DEEP A DHEIZDOWTIEZEE LRV, 205 IZHOEMSBEOMENRTH 5. [H
W CHEREDTEY NEA] ICESZ2 D TENITL > THEEBNRL L DI4LRT
Hb. 7B, FAROEREZRATEHITS.

ZZT, by < by DEHIZ, Player 2D 5 TUIRLEELTAS. ZDE4, Player
2128 5 TlE, BbIEF vy 2t Ny BWEBLUTIEL W, iR 513 uy(Ny) = by <
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by = uy(Ny) 26 TH 5. HE-7T, Player 2 i+ v ¥ a5fli Ny, (BUFHARRIELNHE U
THHROFMEIKTHIAST ), DED, ¢)? =1 2FESFWV. UL, SEFED Player
1 IFBEIZEI o 23 ZA TWD EAEIICHEHI T E 2005 2RO TF v > atgfly Ny D
F0, (=1 Z2BRUTENI B 2/H20 %,

TlX, Player 1 2% v ¥ a9y Ny #:#IRT 2 Z L IFHITR VD THA S0 1D
DOAREMEIX TV A ¥ — 1 3, Player 2 BEHALHMMNRTEL T LI Y —ThHhodnE
IMEED, BVWUALZIZE G ETHE. ZOLIRFHZ L TVWBEARIELH S
A, X THER) 2o BiHER-oTLES> I & THS. FITCHEEHT AL
I RAZOMETH B, EiZF v oG, MEAGERCFEBEIZED  Blings D
WS e HEREOIRED FTHFE TV A v — 3552 GHEIT I U THRIR 2 32 R L T
W5, LW ZEEREHRIZLTWE S, HETLVAY=DHSDF v ¥ 2 i
N HEELEZ LTS NBRWEREMUZMHFREIE S N WATEEED D 5.

72 21, M4.3.1 D7 —=L0HITWS &, Player 1 728, HOMWEFEDOTL A ¥ —
THdHIezHRELUT® BRI L > THIRFRGELRKRZ W (u1(Ny) = a3 < uy(Ny) =
EZh5) Fv Y a g pM = 1 23#AZE L TH, Player 2 2Ma 5 O ELH T %6
@2 =0 ZEAZET B L, Player 1 OEIFFIRE wi(pdt, ¢)?) = a2 < ui(Ng) = a3
EHRoTULED. ZOLSRVAZIEF v algfmDi%ze sy — LBERO DN FEL T 5
R OB A2\, ZTZT, Player 1l 2D L5V AT %2 T 22 L 2EXNT 575
W, M KDE Ny, 2F0, pl =0 Z@ERT 2E;BEAVEC S, Thid F 2T (2013,
[38]) IZ B W TEHER 7 — 25 U T8 A U 72 Maximin J{E % JBFHE 7 — A2 L TH
BATHIETHD. 272U, ZOHITIEETHED Player 2D ARV AT Z[EEEL X 5
& LT Maximin ¥kl 2 £ % &, Player 2 ® Maximin &% ¢ & —FHLTL £ 5.
1> T, Player 2 D30 6 1%, Maximin JREIZHE > 72856 T H HRFIRG ua(No) = b3
27y hTaZ 3T ER V. T, BFED Player 2 12> T, LEFHED Player
1 LR3HOEFZFDEETH-TH, [HEw] & U TIE Player 2 13U 72 526 T
D Player 1 DEANMEEZZITANT 5%2BR0OTHA S50, FIiE5.34i (56 H) ITHW
T R RERIEREFE T — L OHiBH T, Player 2 2° Maximin JEEED LT LD
& &, Player 1 & HADMFFREZ RAMIM I 5 720D1Z Player 2 1Zf > T Maximin JF#
4> T Maximin ¥i#g 2 BRI 2 2[R WEAEVRH D Z L % 5.3 (56 H) IZHBWT
~Y

SEE 4.2. Fudenberg-Tirole(1991, [13] p.69) {Z1% “Selten(1965) formalized the intuition
with his concept of a subgame-perfect equilibrium, which extends the idea of backward

2T — LD KATHRD V& D TH S THAF (common knowledge)] DIKEZHAWTWS. HEH
HERIZ DWW T H R4 MDA RINTVARARTETIZEAD L.

3van Damme (1991, [75], p.4) Tl Player 2 3 B{FEITENL 2 < Td A s W0Wga (DD, Player 1
NN o 3 #AZDH L) Player 2 13 IRK o ZBIOREHNZN G F v ¥ a9 Ny 13FEBTE R
W, incredible threat 72, £\WHEBHIZAR > TWAH, ZOHHIEFTRL7ZE S IZE2TDO TV 1 ¥ — D
Ml 7L A D5 FE 2 EFTIZTRTER UK Z T umpire IZHE L TED»RL TRASHRY, 2W0WH 2.3
IS BFHTH 5.

MRS NTWE LT, HEE LTOF —LBRTIEIRTDO I LA Y —Dme /B2 kE L T
Wb,

PBERFROREMET —LTH Y, HHERFOIKEIZ LD Player 2 HR#L T3, 2EZX 505,

567 D — LB FEEDOREHENR 7 — LB > T, 2 x 2 DIEMERL T — M BB L THEE T 5L, Player
LBEFBEOTLAY—THY, HERHOMBEIZLD Player 257D Z L 2L TW5, W ZEX
FRTI—LTHIEMET —LDOENMEAHATLE S DTHEEI N,
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induction to extensive games,,, IR TW5, T2 LT TIZRM S IHEIZ L - TES
N5Fy T atgfliz BRI LB TUHEHENZERTIE A (B 3.3.1 1I2fE - 723#R
TlEZRW) ZezERMLTWE NS, BASNEDT A T4 7 2R L7z D7 —
L5ERYIM ] 12 YREHEIR T H 2 BIIL 2.
728, Player 17 Player 2 D&EHIMEZEE, U A7 ZkE) 5 72812 Maximin ¥l & —
BT D N, 3BT B REMNHEIZIEH A THA S 5. F v a I & Maximin
R & DRI DOWTIE S5 Hii (48 H) THOTHL LWL 5250 TH 5.

4.4. FELOHDORVWELY — L (I1) OBWRE

XDHIF van Damme (1991, [75]) Z 13 U D% < OREHER 7 — LB ER OZRLE X5 T
WO EFonT®, >y agloREBEE 06 % Hilld 5 72 0I08R Ui S 1 T
WHERE R EERERE T —LADHTH 5. 7720, MERE—MBILLTH 5.

Bl 4.4.1. FCESHEDIRNE LT — 4 (10)

VAR (al, bl)

Player 1 29 ¢ (ag,bs)
(1.1)

Z3 . (Cl,g, bg)

Z4 . (CL4, b4)

z5 . (a5,b5)
time: t=1 t=2

M4.4.1: FE5HDOBRNE LT — 4 (1)

Z T, Player 1 DZRFEDEASIE {«, 8,7} T, Player 2 DZERFEDEE L {a, 8}
f%é.ﬁﬁ@7 LEDRKEREBVIIEBOTHSAZBUERESDGFHETHS. OF
D, Hl431 132 ERT—LTHE2DIZNUTAHIIAZLERT —LTHDL LWV
Ebﬁ%é.H@MK%V?,b@%éhfbémﬁflimtﬁﬁ IEENBTEMUC
F3# U 7z Player 1 OFER (Z DHIOHE HIREE o & B) % Player 2 1&X 50 (GRER)
HkWZ 2 2EKRLTW5, mwa2@&m%% DWVWTIE, EULKIFERES I, k

STz & ZIXNEEMFIZ B 2L ERKIZILAN G AR TH 2 L IXEbRWTH A 5. 1k (2008, [67])
DHEATRE DHFNIBLEITIED D Z 51T,

BHIZ DWW ZFIZ%T 5 &, Basu(1988, [8], p-259), Fudenberg-Tirole (1991, [13], p.83, Figure 3.7
a; p.322, Figure 8.1; p.343, Figure 8.6 a; p.359, Figure 8.17), ¥R X (1992=1996, [16], 176 &,
4.1.3, [ 4.1.3; 235 4, B 4.4.1), ¥ X2 (2009=2011, [18], 254 £, 9.4 fi; 260 £, 9.8 ffi), t—7 -
77 BT 7 XA (1995=1998, [22], 137 H, 4 3.7), Kohlberg-Mertens(1986, [25], p.1007, Figure 2), 2
L 7' X (1990=2000, [46], 116 H, X 5.4(b); 192 H, ¥ 6.7(a)), Kreps-Wilson(1982, [47], p.866, Figure
1; p.871, Figure 4; p.878, Figure 9; p.884, Figure 14), McLennan(1985, [54], p.890, Figure 1), fiik
(2008, [67], 130 H, 21 fEHTE W& L), Shubik(1981, [71] p.177, Figure 9.), van Damme(1991,
[75], p.12, Figure 1.4.3; p.117, Figure 6.5.1; p.121, Figure 6.5.4) %%.
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DITEEIEE WS RETH DN, ZOTX—LD5E, EABIKEE L TWBED TR
BIHIZIEE WS 22295, T L THROKMN 2z;i=1,...,5 181} 5 Player 1
DF1G% a;, Player 2DF1E% b, TRLTWB. ZOT —LDEE, Player 1 DR
DEABITIREGTZ0 S, BEBIEZIE T 5 72DITIFMN 48T X — 2732 il g
728, Player 1 DY, 475005 KE KL EZEIHERZMHERNT MV §= (pa, ps,py) T
KT, HBRIZ, Player 2 DZNEMERNRY ML 7= (q,q) TERT. gLy b (p,q) I
X9 % Player n;n = 1,2 OFFFEZ u,(p,q) TRT. EETARNEZ &iE Player 1 A%
B y 2 BIE D o 2 L E L7256, ARy —LATHE72DIT—R 2x2 D
AR TRT — o (BEHERT — L) HE0IE, HL2OHLWERIRES &, #13.2.1(22H)
ERURBET —ADESITEL o NS b LNV, [ELWEETIZ AW, W T
CORRTT —LZRDBEIBRA A=V TIER SRV, Mgz 61X, AM2.3
CREFE LIS T, time: t = 1IZHWVWT, Player 1 23 EILE U T umpire 1285 U
72212 Player 2 H ZEHE U T umpire IZHRE L RS TR RS BRWRLTH 5.

ZDEEET — DI DT — LRz, /o T, Fv ¥ aigloEEItiEao 1
DTHD DT —L5eelafli] FERERLnWI LIZEES Y. 20, BAG
B ETRTOF Y ¥ aGlihiiin 7 — L5 & 72 5 T reasonable 72 F v ¥ 2 ffi %
W OIAD Z EDHERL W, ZD77DIT, %< OBRER T — LHER O ST 22
AP INPOHEZ DI TI20F v ¥ a itk vidb > LTWa. LhL, A
HiCIEFR 2 DN 2.1~ 2.3 L BRI — 21263 28 UL WElilk (€% 3.1) i2H oW
THETBIRD (0xb0, EH331ZHEATNL), TNS5DOXETEAINT VLR
LW SR Z WS Z &, BEICFAUH@mIEOND Z L &2RT. b, K
7% (optimal), @ 2 \WMEEEKIZR (rational), & %W EZY 7R (reasonable, plausible), &
A \WMEEAHZ: (sensible) v ¥ algfff & FALINRN, Wb S EUR L 5D
L WREAYFEIE, 5 (48 H) THE AT 5 Maximin JFHELIZED <H U WAHE 2.1 125
DVWTEERET R L, VAZZBITZL VWO BERTEYRERL R DEBL5E1H 5
Zr%538i(56 H) ICBWT, HUHI4.4.1 2ZHNTHAET 5.

A% < DXXHERTREDIEUELY EIF ST WBERHIE, perfect equilibrium, sequen-
tial equilibrium &7 v ¥ 2 M OEEL OB R D SEki T 2 =D D& S MR 2 R
T—=LD1IDEMNLTIRBEWES S, U LRSS, BT — L2811 5 EAHIE
CATENERIE DY — BT 5 Z D & S Rl R — L DA T X, perfect, sequencial DY
MR HSRFIZ reasonable T O, WfIZ unreasonable TH D HELZ L INEEL DX
BRCHRMESNERSNTVEEY THS. TNSOXETHEDY EIFonhTnwad 7y —4ik
TRTHEHTH DD, TRNTOFNCEIT2IERIE, ROXS>R2 A TD2/MDF v
Ya¥aflii Ni, Ny DMFAELTWAHZ e THD. 74805, Player 1 DF v ¥ a L RE
Y e
RE 4.4.1. Ny: N = (p),p)", 0)

BLU,

IRE 4.4.2. No: pN2 = (0,0,1)

DFETH 5. Player 2 DF v ¥ MG ¢V, N2 1I2DWT, Z 2 TIHMTHMREL
AN
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R 43 Ty allOER LD LFHLSEET S L, Player 2 DR 25 ITH 1T B 7]
b5 13, AT 4.4.1, RE 4.4.2 DRRAL, AKILI ﬁ%%ﬁ%%@zm\_m%ﬁ%.

ZDT =L E Db BHERN O DRRL i, WIEEE ST 02, DA EDOERED
EHIZEIPNLEEmEEHB LUORE L THEDTHL.

T 4.4.1. E 441 LIKE 442D KT, v >algffi Ny, k=12 BTV 1IN
& E D Player n;n=1,2 ODIFNEZ u,(N,) £ T5& &,

as = u1(N2) < uq(Ny)

uIEEH as = u1(N2) > ul(Nl) "C})’)f;t’f}i/‘f_j—z) t _»Nl Ci, V2 = (O 0 1) /\EE
OB RS, S v ¥ a IR TR < 7&575“91%5.

Ty a Gl Ny BT LA Y —D—BL B e UTEIRI NS,

GEER. EFL 331 SH 6N TH .

F v 7 U0 OFRE, XKHIZE T 2BUEHITIEZ DRDOEADN I N T\ 5.
WoT, FyralglizRb A L7200 X 558, 72 & XX perfect equilibrium
X sequential equilibrium 55 DRERIEBE LR NDTH S, 728, u(Ny) = ui(Ny) & 725
ek, Player 2 OE RO A & FTHFERED Player 11& N, Z23EIRT 5 Z 212
Lo THESEIZ a5 = uy(Ny) = u1(N,) 2182 2 N TEEMN5, VAT ZEHIITHERNET
H5D, LOWOREEZ I SITMANIE N, ZEIAFPEGHNZEEZONDED, TDED
ZIE 58 (48 H) THE AT S Maximin FERIZHED H L WAR 2.1 1Zf > Tikin 3 5
WMERD 5. HER] NEEEZ T 5B, BSEMERE 2 80z, H 5k ad hoc
WWEAL T RS20,

PR, $ERkOBHER T — LHEROBRIF ITMH I N T VWD Z L ITT 5, Ak
DGO DIAAY N2 LTE S,

ZOT—=LIZDOWTHH4.3.1 D7 — L LRI, FC &SRB LT —4] T
HELEEFEONDI LD BN, TOHEIFHT, KE 441, KE 4.4.2 DI uy(Ny) <
ur(Ny) £Z 51T, ug(Ny) < b 75WiEb’C%E>. D% 0, Player 2 D\Igh o6& Z 125
&, Fyvatgfii Ny WEBELTIELWOTH S, TIT, Mid ¢V 28RT 57, &
Player 1 & (&9 ] &\W5DTh 5. HIZAIE, 1kl ([67), 132 H) IS &, B U Player
123y ¥ atafs Ny, 238RU 72 T 0EZ NI, [Player 128 pM 2EAK S, B
N ZEIE, 25 THNIEBRNEE 2 u (Ny) OB LMESNRVDEZE], &0
Player 2 D& U % Player 1 MgH L2 &2 EKT 5, &H5. LarL, Z0 [EL]
HMEH IR, #7251 Player 2 DIEHES [ 1251 5 Bl InE 13 Player 1 D ¥
PN B ¢V TRITNIERSBRWRSTH S, WO HHRREINS.

LU A@m ZERTNE, Fl441 D7 —2IBWT, KE4.4.1, KE 442D
02wy (Ny) < (V) 237 U X 2T, RALL Db, WA T —0 L j 8
e UCTHy v athfs Ny PRI NS Z LIZER O R#MIE 2R\, W 2R LS
LERBELRNDTHS.
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fiF, %< OBEERT — AHGEROBRIFIZFVTHIHHIEVIONE KL DA 2.1
~NEL23 B XOERE 31 P oANBILO VDB ISR E 2V, AR o1X, &
TUAY— OBRIET— LR FE LA INZLS TERS B (REE2.3) »S5TH
5. BEAET — L D56, BFEBEDO T VA Y —BZYLRBIROIEDT-DIZLFHED T
VAV —DERZEETEHZLIEIBETHEMN, 77— LA I N721212 Player 1 23
Ry 238X (DF D, Ny, 23&IE D o72) ZeDRDOPRo2RICESTHLETE
T®H 5 Player 2 WMEREZEFE T 5 Z LI3FINTVARWY, l, BIRFEDT — A
THOTHEET VAV —I1ZEBRE LT EZ LR LI EHDOBRE 2T LR T
RS2, LW ZEEENTIIRSRWO, KT, BFEEOT LAY —0 THS
1% @V ZBRILEED, TOBEBRHIONBEESY v (N) THEE], LW [FLUJ
ZHTFED Player 1 1[5 R 5 Z & ldHELR W, DF0EERV. BWTE XL, Player
1 7% Player 2 DA HITHIBEEN & 8t - 72456, LR%E HIAA THENFETH 5 ui(N,)
DSaERT e WS HREMEIZH 0, FIEiOX4.3.1 D7 —24 (34 H) LEBEORITH
5. ZO%E, pM X5 HiCE AT S Maximin #ilig & —EH L TW5. DX D, Player 1
IZE&oTY AT ZEITA, &\ D ERTHMAIZ, Maximin ¥ % 24K 9% reasonable
RENRSIITEET 5. [ENIZ, Player 1 2% Player 2 D& ERA ¥ iz sefi 2 &L, VA
I HBF T WE B IR IR B ETER Y. TDO LSRN E AHIZELD JAA T — A
HiEmZ P T 2 Z L IXABETH D, JWHF (2013, [38]) ITHEWVWTEHAT WS, FHL I
5H1 (A8 H) AT &I Nz,

4.5. EEET—LAICHTIHE

WRIZ, BT — M2 DWW THLZEFR L THA LS. ROHIE Nash(1951,[59]. ex.6) IZ
EIFTHLHTHS. ZOFNCRTEaXY ML SETHIHES, v ¥ ataffdE
BEAEL, ZTOHFIZERBTUEEFI LR 1G] BEET S, 2E045TWS [Ty
Y a ORIt PRBETHZ I L2 LA 0L TWZDTIER WA S D,

5l 4.5.1. v ¥ 2D example 6

ZDHNE2x2 DRATHN T — L TH-T, b MHLREHER T — LD 1D TH 5. Player
1 & Player 2 D¥KIgIEZNZ 1, FIREK o 2B RS MR p, ([>T, ERK g 2%
RTDMERIE 1 —p,), o THRIND. FEKIE DRI T 5 FFE 0> THOBF D
TEI N, EMOEIED Player 1 D, HMIOEAEDY Player 2 DFFZEZRL T\ 5
Player 2

o B

Player 1 | « | (1,1) | (0,0)
B1(0,0) | (0,0)
451 F v adexample 6

OHER Y LTCOT — LBERIIBHED Y — L 2 3B S, L L, RIZERES — L0854, RKkHEz
BRBIZHBTES7-0D1Z, High S AN BEERICE D CHHZ B ZIFANTLUES, W A
DZPLTVWBHEEBLELZ .

COJEH N =213 138 4 H) TERAHERLZEIICEANIZ T LA Y — 85 LOBRESHmIAT S
TWVWARV, REZFTEAME UTHRTAZ I LAl o7,
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ZDT—=LIZIFIRD &S 2 2 HLOMFEF v > a9l Ny, Ny DMFEET B Z L DES
Zhmd., TNENDF v Y a8zt U T, Player 1 DIfFFIGEZ u(Ny); k=12,
Player 2 DZ N % uy(Ny); k=12 &3 %:

Niaphi=1, ¢ =1 w(N1) = ue(Ny) =1
Ny :pg? =0, ¢3% = 0. ur(N2) = up(N2) =0

INoDFy Y agic s 2MMNEE2 K< RB L, Fyiatgfs Ny BN —
NDEWRT GERWERD) AILTHD, TOIZL2MELLIMTEHDENLS, A
HO21~NH23 2FiHEE T 5D, TH33212&L-T, —EIZ N, MEINBEZ &I
SERORHIZ AN, Fy v aldOe Z e, N, & “nstability” ERELUTWS. BHAHIZ
WARTWRWAMRIZE 5 TIRHHZE > 2D TIEZWEA S 9. bIbI e clin
W, E [ FEREZXLES] BAEEZDLETHERNWI ETHAS.

X DHIE Fudenberg-Tirole(1991, [13] p.21-p.22 Figure 1.11) 35 U TWAHITH 5.

5 4.5.2. Fudenberg-Tirole Dl
Player 2

o s
Player 1 | « | (9,9) | (0,8)

8180 | (7,7)
4.5.2 Fudenberg-Tirole Dl

Z DOFEHET T — L3 451 LEIBRT, 727 BUENE L7 ThHSE. 2D — A
e i(jz@ck D782 %ﬁ@‘f@ﬂyhj‘ v ./:Lyjb{f Nl, N2 &1 !fﬁ@/ﬂ:mh)' v ./:Lyjbif N3 AN ﬁ
TETBHIENEGIZONE. TNZENDF v Y a0t U T, Player 1 DFFFIE %
ur(Ng); k=1,2,3, Player 2 DZN% uy(Ny); k=1,2,3 £ 9 5%:

Ne:pyt =1, 3" =1 w(Ni) = uz(N1) =9
Np:pi? =0, ¢ =0. wi(Na) =uz(Nz) =7
Ny :pa® =T/8, g =T7/8, ur(Ny) = uz(N3) = 63/8.

INsDFy a3 2 FfEE K< RS, Fyvalgfi Ny 25— b

BERT GRVWERD) BATLTHY, TDIL2MALLRMTE D15, A
1~ﬁ@23%m%t?5m0 TR 33210k 2T, —HIZ N, NEFND Z L ITEERM
DARMIZN. 72 2, 7 — LHEROEBRE & XX R NFREDOAR (2012, [24] 96 HD
B 12X, Th 2 9 i M0l 2 RIS X L TwWd & &, WIhd 7L o ¥ —E£ 5l
HE OV EB I NG Z L TREVPWEIND I s, ZOBMEEMIERINS X
SR EIRT 55D EEZ6ND.| LBRTVWENS, FxDEM3.3.2(26 H) 13H
1&%° folk theorem & E-> THBF TIERWOL, U, EHTELR P72 ED VR
MR8 57406, WHT Maximin R ZEA L ETOMZ2ED S, LHRTARET
HoT, Thdt THEREK] OBRETIERVDZA S, & ZAD, Fudenberg-Tirole(1991,
[13] p.21) & “Is this the most reasonable prediction of how the game will be played?”

61 Aumann(1989=1991, [4] 21 H-22 &, #i 2.18) I%, 2 x 2 f#ELT — LD 3 DD F v ¥ agffiodhT
N — b DEKRT (Eﬁb\aﬂﬂio)) BARITCTRWEEINEIEND Z L EH D Z 5128\, LR TWE 05
?ﬂé&@mfii’)ii? ’S:{EZ uuuﬁ&bfb\f’tmbm5
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LEEM A BITDITITCWE, FiFZDTX —LATOWHY S Maximin ¥ p, = ¢, =0 72
DTHD. & IZAD, Player 2 5 Maximin #i#E 2 > T\ 5 Z & Z2H1 5 T2 Player 1 4%
MFIZE S TRA NGy a2 LF 0T N, 238 IRT 5 &, FEEMIT Player 1 D
IR 0 Lo T L E DS, BROMEETIEIHSZD, TZITHETILENRHDLI L
1% Maximin #i#& 2 R 9 5 2 & DBARMEIXAEL 2.1~ N 2.3 721D S IXE LN W
ETHBH. R SIE, AE21BXU0FORKEE LTO TREILNE] & [Fyaly
i) LWOSBERITIE TV AT ] OBEEARELTWENSTHD 52

EHAABFEMRTIE VAT FEERHEMETH S Z & iddmefirz72wv. L
U, THER] &L TOT —LADOMHAICHITRE SN TV WHIERZFHADRET
IR, FERBNIZHE 5 1% “we are not certain What outcome to predict” & ASH] KlGwIZ 2K
WVIAATLESDTHS. L, Hooimlic—HMUERHBLT25061E, ZOmiz
Myerson (1978, [55] p.77) A3 v ¥ 2 Yafls D RERAL T B % properness & E A U 74112
39 %L, proper 77 v ¥ a3 Maximin BiIE TlE7 <, VA7 DK EVWERIETH
Lo [GRH] BERTIERWI 2225 (5Hi48 H. JHF 2013, [38] 331 Hb &
IN-wn) .

BB, TOFNXERND T =L (RRT - NV ITF—=L4) LLTEHEIASH ST
L & BUEN R 2 7210 TG IXE - 72K A—Thd. [NV T—L] 3D
BT RPN ERIL/Z e 21, B (2012, [24] 14 H) 233Nz v, 7 — L8R
EHESZIOGHT A, BT UHHADOANH 21~ 2.3 X H 3.3.2 1245 BH
TR Wh, Y2 ETOHMN M) THhoT, ¥IN5EDFHmIIMEFNR B LD
PEHEoLEoZT D XA LZERE T RETIERLA DD, ZOERDVEVLRTEFE,
E~A@%ﬁﬁ AT A28, T2 URIFZICVWRIE, THAERE] v [5[)
DRBEDI-DIZHR SRV, ZTOELDORYIGT =L THEREK] ZHEDTIERVWES
5. e 51X, SEMEEZHSNZT 200 THERR] OBEZNSTHS.
FER 4.4. LV —"7T 7 DA (2011, [15] 258 H) (Z1% Harsanyi-Selten(1988, [21]) @ risk
dominance &\ HUEIZIE ST, X 4.5.2 DREHETL S — A2 BT 5 3 DD F v ¥ a i
DHRHTN, ZETDT VA Y —IFEIRETHLZEDHALTH L. ZIUIDWTH
Faxry b (Kiw) LTEEW.

RO —0%D0 —BIELUTIRD &S 2 x 2 DEHM-R S — L% E R 5.

Player 2

a B
Player 1 | a | (a,a) | (0,b)
B | (b1,0) | (¢, ¢)

— AL U7z ERE D 7 — L D
FfF451.0<c<b<b <a

624 513 ad hoc 12 Maximin JFFZFEHH L TWAA, VA7 2BF - ECOREREIKE L TCERS
N5 Maximin Wil 12 55 < 7 — AHGRORAIZ D W TIITE (2013, [38]) KB WT, BHER 7 — 1 —1
(BAFHr— L) 128 LT Maximin JFEHE & Maximin Bl Z2EA L, Fv ¥ a@gfotrzircidnl, —
ey, R Maximin GHMEOHES P S ODMBAEMTH DEE Z L 2R U7z, K#EHRTSH 5 #i (48
H) DABEIZ T v & a i & Maximin ¥iI& 2 [AIRFHIC B R L7256 ED X 5 BH L WHIRME S b 0, Hi
ZHEUTHAERT 5.
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ZDT = LIZIEIRD & 572 2 L OFE -y & 2ty Ny, Ny & 1HOREE T v 2y
i Ny MWEET DI EDREZ IO, TNTNOF v 2 a3zt LT, Player 1 D
WIREFIEZ ui (N k=1,2,3, Player 2 D2 % uy(Ny); k=1,2,3 £F %:

Nl:pg1 =1, qé“Z - ur(NVh) = ua(Ny) =a
Ny :pe =0, ¢)2=0. ui(No) = un(Ny) = ¢
N3 :pNe =c/(a—by+c¢), ¢¥* =c/(a—b+c),

u1(N3) = ac/(a — by + ¢), ua(N3) = ac/(a — by + ¢).

BHZDODNDE LI uy(No) < up(N3) <up(Ny)sn=1,27200F8 3320567
LAY —=dlZFyvatglf N, 238352 LIZREFT RN, E2AM, JL—T7
DA (2011, [15] 258 H) TIXIXD & 51T risk dominance DFEHEN S Ny Z [l 7L 1 ¥ —
EHITEIRTRETH D, LWVWHFEEMEENTWS. ZIT, Ny AN, % risk dominate
T5, LIXROBEBAVBKOILEDZIEE WD, 72720, Uy(Pasqa); n = 1,2 & Player 1
DHEHE DS p,,, Player 2 D¥ZHEAY g, Td B & Z D Player n OEARFFIE %2 KT,

(ur (P, d") — wi (PR, ad)) (ua (P, ) — wa (P, ¢1%)) <
(w1 (P, ) —ui (Y, ¢2?)) (w2 (01, ¢2?) — w2 (P12, G3)).

FERERIZFEZRALTAS L
(a—b1)(a—by) <c?

Y. BhIibhb LS ICHNICE 452D —ADBEIEa=9, by —by =8, c=T
o ZDOARERITED I -TWVWSE B, L, ELHIZHH1S5 LI ZDARFENITSE
HA51 ZRELUZEEIHIEITEZIENTES. L2 ZOEED risk dominance 1
by # by DA, WTLVAY—RHTHERLTLE-HLRWV. &b, ZO7 =4I
UT, ADRM2I~RI23ITHD S EREW T L A v — OBLNARL 721 2 A E U 7z
451 DAEHNT WS D, risk dominance [ FZFNHAMEDZEIZKIFEL TWD, DF D,
SHAIZBEA LU THEIDUESIAAE Fimze THALEDNH S, 20— MILLTABLE
HLIZHHET A LD e % &5 UTHEMEIZR LA DA S, LArL, KRiEZHEKSH
48 HCHEE Y % Maximin JFEHIZH DL, S 4.5.1 O T T Maximin & HMEIZ 7 DR
DFwalgls N, z W& & HERTIEZ RO LRI N 5.

BRI 2L, ARFET—LATHAIEHER T —LIZH-o T, €332 EHIN
2HERROCTEBOF Yy > aih o 1 o Ty o 292 GRIERT 5 2 & 138
LW, O NSHIRD 5% < OFHER T — LAIER 332 BV HHTE V. 207
DITHERP S [Fy v atgfolEfiib] L L TE < DL RbhT\WS. ITD
Fy T al b T LB E LWHEEZ A TWA DI TIERWZ 23N HrsFyva
HEMWRIML TV LIFHS P THEH 0, 20K, KESHELZDIX Selten(1965,
[68]; 1975, [69]) DEs T — LFEeAt e, v Y aEUBEDO L 5 IcBbhs. §T
W2 K DATHIZER R L TWB K D1, F v ¥ a3 A S 12 SEFEIROFERA S
G371 —"7 DA (2011, [15] 258 H) DHITEEELAARD L> T 5.

G IZER ST (1951, [59]) D ex.5(BLDF T — L) 1ZDWT 2 DM v > 25D 5 b D — i
DWT, “However empirical tests show a tendency toward (o, a)” &R ~XTW2{85) % GBI FHEA S
5 &5 — 7 “domain of attraction” WS T A T4 T E2ET, 37 —LHRERDOEE DIZFRDIA

ATl SETE SR oK MPIZINB 1o 72, AR, WH (2011, [34]) THEL TFRES K
INTVBIFTED, BRABRDVSAHEBERTIIMNATES LnroTk.
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NI TH A S50, VS TEHYE (rationality, reasonableness) ] DR, EIERED
o ST UTHE AT 5 Z v, DS TZEME (stability, robustness) |
DRI, BROYERAIAET BIE, X 5Ic—D I KB EEIAD, L\ %R
(equilibrium selection)] DOREZE %, I FIERHERNS VDY BT v > 2 B D RS
b (refinement) FIEMFR I NT &7z, 7272, 20 TFEBYL] ORMBEIZEAL T, €U E
7 (2007=2010, [11] 70 &) & 7' — L HEROELEOHFT, ZORBILOERmITFHFE Ek-
TW5. L, IGHARFEEER, CORBILOERDHDDEABIEVNDO» 2 W E
IR UBT TOWBED. ) EERSIEFSBRTWS. —7F, Govindan-Wilson (2008, [19]
p.254) 1Z1& “But so far none has obtained an ideal refinement of the Nash equilibria.”
EHBNS, ZORBILOMEIZEL T MHE) EHOT — L8R NGH] =
D7 — LB & X R T OB D H K .

AHBHRTHO P LU TE LS ITEM 3.32(260 H) MWHEHATE 2EMER T — L1
RoNnTWE2S, FHEIET — 2T 2 Ty v agforsifE] 2eH Eo&
BA & U TBEANBLE D S5 O RMIRTEIZFR > TwWd K5 1Iclbnsd. UL, €&
31DEATEZRMK T — LIBT3 [y & a O RHELRTE] 132 < D#lks
BHNTH U TER 3.3.1(25 H) T2 < 720, HEMEke LTidnw Ihv=a
T I IRGEUPRINTWARY., REIZZREI NV, BIhTwdelLizs, Th
i THEEUERIE] T3, SO UTORMMN A 2.1~ 23 2 THah
ES570, A, HHi (48 H) THFMT 5 & 5 Wi mAM & U Td Maximin JHELD
HAE, RH21~RE23 2 HRET 5 Z L TRRVWDIES S h.

4.6. THLWEE] ORHER
X DFNE McLennan (1985, [54] p.896) 128 27— LADAKRTH % A% Gintis (2009=2011,
(18] 264 H [9.11 ZZ4TRW5ERHM]) THimlbon T 6,

5l 4.6.1. McLennan DOl

ZDT=LTEIZt=012BWT, THR) WS T v —2#@RK 1 2132 %
TNENHER1/2 TED, TNODHERIITRTO TV A Y —DIEHEFRTH 5 7 LK
ELTWE., ZTOBEDTLVAIET —LDARDPRTIED THB. Player 1 & Player 2 1%
NENIEA (1.1), (21) M1 S5 EHEAREZ 1 DK TRDH, Player 3 IXTHA (3.1)
E(32)D2RM O LEHRESL 21 DR THED, TNETNDERIFEDES T 2 51
%6 {0, B} TH 5.

ZDT—=LDMER I Player 1 £ 2D 7L A T BEFED THR] OBFUMKIFLTL
PRESBNZETHS. 72 2E, LU THR) WERE 1 2:#A 285461 Player 1
M7 LA LT, Player 21217V 1 TN G 26N TWaRV. I5R50EIE TH
R MEDERZZEATZD, FUTPlayer 1037 LA UL7zDH Player 223 7L A L7z

651988 4£1Z I% Harsanyi-Selten([21]) @ K3 A General Theory of Equilibrium Selection in Games %3
RENTWT, 20 1 HDOFUEIZ “For any noncooperative game, including noncooperative bargaining
games, our theory always selects one equilibrium point as the solution.” & &6 MNIZEF L TWBH D7
W, ROLNBPR2T=DZ5 DD,

66Gintis M7 — A% McLennan O Z N & IXFIEROBUEL 1 HAFRR > TW5.

6T TEHMR) ABIRT 2HERITEIE TR VAS, ZORKT [TLA Y —] LIEERETE RO, H
HNIZWDPEE I o 72, A LB RAE 2 R TBE ETREALRWADRS00 G\, TER] 1386
TUHHEIZT—LDBEDDOAMIEET L LIIMS WA TAHR] CET2EHREAIIH L1 D0
RO DEIET 5.

44



Dr%EHBZ 27 < Player 3I1Z 7LV A ULRITNIERSRWZ L TH 5.
Player 3
(2,0,0)

AR

Player 1 o

0 (3,0,2)

. (0,0,3)

. (0,2,2)

: (0,0,0)

time : t=20 t=1,2 t=3
4.6.1 McLennan D]

2%, TOFFDTF—LDOKRIZE > TERBEINZEHET — L34 DEF 3.1 (20
H) TWORHET —LIZEENnR0. iz sy, &7V A Y —0 7 VA 3 35HED
WESBOVUEEHHICE > TWARW., LAL, ZTO7 —LDKEFHNIZHD S &,
Player 1 & Player 2 (2 & o> TIEHEWAEFENETFEIL L VO BRTERZVRS, TL
19 BIEF KT T I A ERERDATRECTH D, —7F, Player 3128 > TH D
ROGHEMEX THR] HHEIRT SR 1/2 D AT L TWT Player 1 & Player 2D 7
LA 3 BIHE L TEEGRTH D, BRIy > aifliz ROTHAD LIRD 2 TH S
ZEeRbohrb.

N1 :pgl = 0, q(JIVl = 17 ’f';;vl =1. ul(Nl) = 3/2, UQ(Nl) = 1, Ug(Nl) = 2.
No:plt=1,¢02=0,0<r><1/2. w(Na) =1, ug(Na) =1/2, ug(N,) = 0.

ZDT—=LFT =L DR EANEELIZON D L5112, THR] MWERLZHL DT —
LFEEIIH 431 (34 H) OHESASZAT —LH (B 5Ho0nwB LT —4 D) &
U700, —MIZu(Ny) <up(No) BBWVIE, ua(Ny) < ug(No) &N Z & IFA D1
W, €5 T, Player 1 & Player 2D EH 5232 TV 1§ 20 DEHRIE Player 312& -
THELRERTIERL, TRTOT VLAY —D—KUZEIFE U N, W8 IRI NS, &
BHMIZHRTES (DF D, EHI3IPHHATES). MOTERHK3L (20H) &
DT NE, F—LDORIZERWIZ (XI—0) THAZHEO@PIZE S MR CTIESE %2 %
BUTET — LAOARENRBEIZZLIZ W EEZ 5N S.

FIIWOGEIZERR U723 TI, T RTOT VLAY —D TV A BIEFERTOMEET
5E512L, OT—LORIEZTRTELRDEIIT, T—LDORIZBELRSIXX

R—DEEEEEMNITIMATBWE., 2 EkoT, FLAFT8ZrAL—3NTL
1Y —DEEIIXI—DIELIIBWT, 1EETL SR 58N 2R TEINT 5, &

WD (TEIEIE 2 2B TERME L Th o 72, =& 21E, B4.1.1 (28H) O —
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I (Selten DEHH)) (TEEZZR L TH S, DF D, Player 1 2NEIR o 2 #IRL 7215
&1, Player 2% AV —UTPlayer 3BT LA T 512250, 2hDt=20r 2%

LA a2#EDD, LIRELTH o7z, 2T5FTBZI12&5T, F'—LDODKRETY —LDEBRD
TUA T BIEFZE OBEBRBEHICRETE S, WO R NS BH 35, 72720, v
> a A OREEULIZBEI U TIEWA AU 2 TREMEIEH 5. 72 & Z1F, Gintis(2009=2011,
(18] 259 H) @ 9.7 i THEBICRRHIDEN] 2RI N/zwv. UL, KERIROEH 3.3.1
(25 H) DO#EAIZITHE LRV, Zhooflz RTHREAET —L128WTHy v aly
WOREBALL LT UE L DBV, Riliz5 272205 &0, BREEYT —LDH%IC
MARELZSZOUE, LW EWERSTEDOTHS.

BREMIIMZ S &, KERIEAEEHDEE % 21 - LR X D E el & 121X E#E 3.1 0
HELUTCWBREREYTY —LDEHE LW UER[LA not clear TH 5, &L EDIZHERLT
HBDED, [EROEHER T — LR TE T — LD KE BB — L D584 5 Wit
BRIFXTUELHBETITRWE S ICB b D, HEDT —LDARIZXZEREYTY — DK
BIXIE L A ¥ Kuhn(1953, [49)) (I2E2WT WA A, Kuhn OS2I vN-M O ADEFE &
DA FEMIZ G I NT W B, 7272, AERGEWDRH D0 E 5 DILHW DN h -
7. L2 L, vN-M DA (2004=2014, [79]) 108 HOK 10 DTr —LDAR%ZRB L, HU
HBHRESIZET 2 2 D0HM LEOZERBEOKOBA R L >TWnWab. 21k Kuhn BIED
TRTCOEET —LDREIZKLTWS., BB T VLAY —DREUERESICETSIE
RIFLEE T VAV —EKBIDTER VD TYURZDIHHRES EOBERBEOES IXF—T
R TIER SR (o TIEEUT SRR L) 25 ThD. TDHE, 72& 21X Selten(1975,
[69]) HEWDTT —LDAPSEIAK T —LZ2EHELTWVWS. 7272L, Kuhn &R TE
D UWESAEA TN TN S DIERE 2 R FEIXBHT U TaW. Kreps-Wilson (1982, [47]
p.866) I LIEF G 2 RO REAP SR U CTRBEK T — L2 EH L TV 50 5 8FH
WZIXHMETH 208, F—LDRIZEFH L E, KunZED7r — LD KREERIT IR 11
LU TWBNRE S DED TR,

FREFERXTIEEADERES LIV LVHBEIZERECE L5, BBy —L%
KT DT —LDOARELERSIEIXI—DHEMEKEZMITMAEZ 2I2E>T, S0
VN-MOAKRIZHBESIZTVADEI 2 -ETHIHLHRELZ. #-T, IRTOTV
AIZDOWT, WO T LA TRENLNWD LA THRLNEZERT LI AERT, 4T
A UL LA D 5. KEBFED T — ADKRIZTRT time 2L AL TWBEDIEZ
D=HTHD. X512, AN H, EH 3.1 Z2EMORMA N K 5125
XL, AUKINZ T VAT 7L AY—ERA—~ATHBHLIREL. ZDIRE
2K BHH 4.6.1 D McLennan D7 — ADKBZDTHS. UL IDESITIRET
LAy MIBIRESZEHICERETELILTHD. 2%, 1 ODHBERESLIZAE
— DR 2 R OTHMEDMNEED I L THE. ZDLSIIEREGEZERT DL, D
FEOREN R BT — L e T — L DORZHERT 5 Z & Btk T, o RS 5 &<
HoN=ENIHERAI NN, L, Z0&5 e R EEE Y — L0

BHF YN-M DADT = ADKRIFEIN—ETH S I EDKRHHRICR>TWVWS., DEVTRTOT— A
DTVATERIFETHDLINEINTWVWS. LAL, Kuhn(1953, [49]) TidZ ORE % I T\
V. HEEHERLU TV IS ITARBIEVWYEL S LB bnw. 72720, BAWITIERESHPIER 50
5, filkIgtEy NOEEPEA ERL -T2, L1, EAOEZEDMBULFE U720 & RAMIKZEM X
BUEHNZ A URERZER & 720, BAWHEEIIRLETH 5.
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EHIN U TCAENRLEELZADZEDOTHDEOERLD D, /RO ISR
rr — A FHx DESE 3L ZHEHTE7-DICI3T 52 URE D 70 &l L Tid TR
BTy —LZ2EHZE LB T I T Loz,

MEROLZA, REOEERT — ABROAREDR L THEMSINTVWET—L0D
AB I OCBHET — LIEECHZRIICD & < HETE 2O REE T — LI12D
WTDMEDRETH S P, #oT, KFEBRBRTEMRD S LWFES T WS LRI
BEET — 22OV THRADER I DHEHAMETH D Z L 2 BT 518D T, WA
TE57 —LDORBNVUREET — L OHiHZ BB+ 032 RUTENMETEZ L
T RZES T2, ER U723 U T not clear 727, &\ D B ZEO HHN XD %
BTWARZFNIZRIZETEHDTHASS.

6097- 2 21X, BEET — L1206 T 5 )y ¥ aBEoBEUbIc O W T OO ZHD & B2 U TARY
2 T3 RTO) BREETZ—AICH U TIELWREZRDES S H, LEERNICE S i 2 Iz USR5
FHTHIGENL VI D BRED LTRSS,
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5. HIFHBRXNCREOERES — Maximin [REDIIZH 5 —

vN-M OA& %5 & UIX UIE Minimax Principle™ & W5 SENEE I 5. L L,
VN-M DOERIZBEWTERE D DD, WMOEDT —LABIRONEREX O LT — L7715
THHEVWIZEENTURLUIXUVIEZDEENSIHINT WS, fEHIZ, HAIZE -
THEDOGGEZMEL T, TOFHTHREOHMIKREZRHAT L L VWS EZHIZEHNTH S
U, REHBBRTEEAMIZZOERT Maximin JFH | WS EERZ2HWS., & Z A7,
TRz 21z, EuY LT —LATIERW—EOIERG LT — LITEWT, Z® Maximin
JFREIZEMIZFHH S AW SN TIEWARWE S ITE L 50T, —fkD 2 AEHER T — L
(2T U C Maximin JREEZ E# U, [HHEAGER] ORI U727 — LHER O RS % il A
7= DAL (Y 2013, [38]) THB. TOMXDT AT« TIFFEIZ 528 THD LT3
Aumann-Maschler(1972, [6]) DFaX ™ OHTHY EIF 5 TW724l% RTRKBF 72D
Thbd. ok, EEETr—L2D0WT, Ty atgfiicd s L EOMMHMEE Bz
Maximin ¥i#g % 2K U 723858 OIAGHESR - T 502 52 T3 2. L2505, 5
HEHEMLTVWD LD, 20T —=LI2OWTFHy ¥ a GHeE 2 IR L 723854, T
LAY =M 5D H T v Y a3k, 3740b5, aEnEz LT hrorz
LEILH COMRRRIELN F Y ¥ atgli TR o N2 X T ORMFRIEZ N 5 iReEd d 5.
& ZAM, Maximin #ilE 2 1 Z IR LU TV 535413 Maximin BIBEOE BN S B G 1215
& 512, HELUUTZ 2 ¥l % N L 72 & U C Maximin ¥ CAE U 72 R A5 %2 FHE
522w, ERSIE, MRSy ¥ a Mg 2 E NS 2 DR G TH D L E X
H5DTHAIDEWSIFEMZELTVWED, BEREVSHESDMXDEEILZ O HE
RS B2 TR o7& S5 7%,

AEITIE, Maximin JFFZERFE7—AIZOWTHEA LT, AH2.112/8% T Max-
imin JAHELIZE D WTHRIEO SEME 2 T2 L D X S BRAABB LN D ERETT 5.
Z D7z, JE (2013, [38]) THREHER 7 — L 26 L T8 A U 72 Maximin ¥ % fif .12
AL, B2 DS Aumann- Maschler(1972, [6] p.57) DFRXTHLY EIF st
BB — AT D WTEHMKRE L THAZ .

adea O f i & BAEIZ S 2 720 IZHLD & 2RI RIS S RL DR BIZ R 2 IRD R
Harcsl.

NEE 2.1* Maximin J5H

VA2 % S CRER Maximin SilE 2 FRH T2 Z & 270 7L 1 ¥ — IZRHRE R
KEFEE I DS, ZOFEBA2RATAIHNEHNTHELEEZDTHAD. HIZIE, A%
HERE D & S IZHFORBRV D06 RWEE, B ORISR THRE T E % Maximin
IR D DRGSR TH B, EHRTHOLIIZVAZEZGI NI L2 RODONBEEIC
LEEMTHAS. M (2013, [38]) T, FRBRAIFEBUIHE S T v ¥ a TR

ORKFZ DWW T : Mini-Max, Max-Min, Maxmin & %4575 K% SN b0, BRT ENEITTART
FALThd. HODVGTEZASD, HFEONULGPOEZLDNDENTHS.

T 5 DS DWW TIE, Taylor(1972, [74]), Davis(1974, [12]), Owen(1974, [65]), % L T Aumann-
Maschler(1974, [7]) D SKif-FEKG, LGBV TWVWED, A OAH 23 WEHShTWirnzd e ¥
OY L7 =L 6 HFELTWED0, £ EFOEMAN K HRTER .,

RZDOHEIED DEMET D 2 NEHER 7 — 22 U T — LT & % (JE 2013, [38] 332 H, &HL5).
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BWRDZGE, REOMERICR A HRELEHEFF T — LI L TRED T LA
’\” 75 Maximin JRFEIZHE > T Maximin 82 B U 72354, NGO SHEPHEr & LT
TN ERTE 5 Z 2 HEEL 7-.

5.1. FREBRT —LICHT 5 Maximin ¥EEDEH

JEF (2013, [38])7 Tld 2 AMEHER, 7 — L 125t L T D A Maximin ¥k 2 E A L 7225,
— M n(>2) ANEHER TS — LI U TERT DI L IFAEG 1S, T I TIEARERE
B9 n MEERS — LT = (N, Sp,up; k € N)IZX LT Maximin #il§ 2 € &3 5. 22
T, NZ7T VLAY —D8E, S, 137 VAY— ke N Offiiiigtzy ™. 2711 v —
DRAMIEDOEREGDEFE o € [[P(S,) 2B TOT7 74V EIZT 5. K
2, TUAY— kMO TV A v —DMIEZE R 4 IZE L2\ E i (o, 0-,) DX DI
ﬁ?.::?,&%:nﬁﬁ%akerh% (S,) THB . MIET T 7 A (0, 0_)
METVAY I Lo TERINZE ED T LA Y — k DHIFERIEE (o, 0_p) THE
T.OMUF, BELRHFESRVUMSESZEL TEL.

% 5.1. DT LA ¥ —D¥EIE 0, I L TT VA ¥ — k DI 0, D
VTk € P(Sk), uk(ak,a_k) > uk(Tk,U_k>
i3 & E, op Fo  ICNTEI2RBIGEHETDH S, WD, o 1T 2 E I
BHIE D 2K % By(o_)) THRT.

#5.2. MK 707 7 M)V o* = (0f,...,07) Iy atgiiikig 7 n 7 v 1L (LTFE
W Ty algfi] L) THB L, TRTDE=1,2,...,niZ&UTo; € Brlo*,)
AR AR P

FEREZRTHHD, FTvaie ATRTL,
E#&E 5.3. WK T0 771V o* = (0f,...,00) DFyvaafith s ik, §TO
k=1,2,....nlZxdLT
V1 € P(Sk), ur(oy, 0" ) > up(th, 0" )

DD IO XH NS,

BIRKNZH B 75— L2 DWTERTDF Yy ¥ a gk 7a 7 7 A V2 E#HK 5.3 0 5K
DB L, T Y —DRRFEOEESGY 2 HEAGDOHEERVT, —MIIZIEZBT L
HEARD TR VD, MOEHBPUIEVIEHHATE S, £9, 52 %l 5.

o= (op,0) € [[[=, P(S;) CHLT,
supp{or} = {s € Si; ox(s) > 0}, My(o_) = {s € Si; ux(ds,0-) = ?é%ziuk(%d—k)}'
T, 6 A TR 1 R EID YT\ b WD B BT, ou(s) 12 s € S, 1D

DL E,

BZOIXDBIHIZHZo T, BHLELZLOBHIZLZEKEEZTHNTNS
MMF‘%iﬁ@%étié £72, Sp LOWERZEM%E P(Sy) L3l d. P(Sy) DEFEE T — LHERT
RIS LI, 72720, FHZW S RWRD, ML ESIBIKICED 5. ERRGHIE L IZTRTO
Wﬁ%%eSkéE®ﬁfTW5%mﬁ%® RN,

n >3 OBEIE [, P(S;) & P(S_p) B—HLU RV SERI N,
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T 5.1.1. 0" = (0F,...,05) BF v a Gl TH 5 7= b DBE A 5M1
Vk € N, supp{o;} C My(c*})
MO DZETHB.

AEAHIE 72 & Z0F, R (2011, [64], 43 H £ 2.8), % (2003, [26] 24 H, £ 5.4)
& %5\ & van Damme(1991, [75], p.24 (2.1.12)) Z SR I N7\,

RIZ Maximin ¥ii& 2 €33 5. WAL TH &2\ 2 &1k, Maximin ¥iigldF vz
IS & & > C, D TV 1 Y —DREZ BAIZH > TWBHEIZHRL S, HH0
FMERELITINPSEHDOEETEIRTEEL WS 2 ThS, £7, id52MHT 5.

v = max min  ug(og, o_ MP =1 € P(S,): v, = min  ur(o]’,o_)}.
k O'kG'P(Sk)O',kG’P(S,k) k( ks k)) k { k ( k‘)a k O',kE'P(S,k) k( k> /C)}

& 5.4. o e MP TV A Y — k O Maximin ¥l & W5, 772U, EHF/ L, oI
Maximin ¥ IZHE— & RS RV BTFET 5.

ER 5.1 BT A Y — kA HDD Maximin il 2 Z IR L TH 7 — L DFER L LTy,
REONDEDIT TRV, L2L, OTRTDOT LA ¥ —3%&HD Maximin ¥l % 2
RUGE, 7T—L0RELTRONS T LA Y — Lk OIFRE o) = up (o, 0™) 1
Maximin ¥ DEZHED S BT v, < vp 725, JEF (2013, [38]) Tlk o, vf ZZNETNT
LAY —LkOBEMB”, ERE & IATKHLTWS.

FR 5.2. Maximin HiB§OE RN SR GIZ0n 5 L 51T, 722 ZMD TV A ¥ —H Max-
imin ¥IE 2 Z IR L T\ < TH B4 X X Maximin ¥ 2 £ L T T — L OfE RS
SNAHEIFMT I B OREEZ a5 Z idwvw. UL, F v gt oy
&, TNH Maximin BiIE & —E LU TWRWES ™, oS v 1Y —2RN1 AThbFvyva
VBTHENE 2 3B IR U e hr o 72358, 7 — L DOFERE S WA RSN E S O EME v, 2
NEBAEEERH L. ZOXS12Fy ¥ agEEIEEBIRT 22 L 1XY A7 2512
Dh 59, Aumann-Maschler(1972, [6]) 239 CIZEUEHIZ 52 TWB k512, AN
F v Y a IR R IR L 72 LT o NSRS & EM v, B35 L\ & D R
WL T — ADMFEHET D ™. DL D87 —LD%E, Maximin 8 & 0 v o 2 i
WED S %2 BINT 2 DR U TARLIZEHK L W 2D THA S . T ORERHZ A
BBk TCIXERAE T — LI U CGHEA LT, HizBfimhr ot zmz 5.

SEE 5.3, ERET — LIRS — A0SR EH T 258, 20OHEDD B A
EHERLUTCHBLBEDNDHS. £7, K#ERBEZELC T, TRIME (perfect recall) ZHFD
JEBAE T — L DA ZEHFE > TWENS, 20 HOMIETE R/ L 512, EBEAHIKIZR LT
Tldm<, @7V Y —OHFEHEIKE 7O 7 7 A VIR L THy v a2 €% 3 5
ZeNTEBH. —J Maximin M IS TEIMISE IZEETE B, A0 —H VNIZWRIE,

6SFy, A2 2RO EI) HFERITIEE O T o TR TH &V,

TR (2011, [64] 35 H) T [y 7 A3 =fli] LIFATWS.

BELALGNTWAS ESIZ, YuYbLArXr =055 In561d—H L TWa. 77— LM T, Maximin ¥
A TR KHONTVWS, LWIBMMIII I SMIZH 2 K57, Wl (2013, [38]) 134 REHER 7 —
L—f QAT —LDHEIZEHZLTWED, —Blbd 2 LIdAES) 12 Maximin HilgZ2EH L, R
Mz akam L 7z

TONE (2013, [38] 332 H, &HL 5)
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YHIEHRES I path BEGEL 2 2 REL TET ORI I D1ES, HOILE > THRED
T AERMELUZ ECHHERES ETOHCORBEOTEHIEE L TEHRTE S, &
72, BT — LADgG LiEST, —MRNICERMET S Z LW (Fx D7 —An
HY, HGESIDVHE) OT, KEZRFETHE->TWIHIZ2S2EFIZLT, FHTIGHLT
UL,

5.2. Aumann-Maschler DD EBERET

Aumann-Maschler(1972, [6]) BEZE U 72IRD & S R EHET — L0 3wiho 7L
1Y =5 2HEADLORLERBOEESZ 71 DRb, 7B L EAHIEA —2F
X5 MO CHEMBRERETS —LATH 5. 12610 b o TERES — L OMES A
BIZHNTVWE LoD THR A OF A THMRG L TA LS.

5 5.2.1. Aumann-Maschler D

Player 2 ai (33)
(2.1)
Player 1
(1.1 290 (1,4)
Z3 . (4, 1)
NEF
0.1
( ) Z4 - (0,0)

o %5 (a'17b1)

2.3 W
( ) B o %6 - (a2,b2)

time: t=20 t=1 t=2
5.2.1 Aumann-Maschler D — L D AR

ZOT—ALTIEET, timet=00DRRT IHRA] WEREMHEE p, T1 %, MR
Py T2 2R (72720, p1>0,p > 0%IRETS) . Player 1 (& time t = 1 DK T,
[EHAR) DB 1 2 BARZ L EDAT VAT BHIENHRT, #ERE o 72133 %23
ReB. 72720, WRNEREZFT. DD, a2EHX ¢, T, 2R =1—¢, T
HEIRT B Z EBHES. IRIZ time t = 2 DFFFLT Player 2203 7L 4352 23,
BB o £7213 8 228 INT 5. 72720, WERAERZGFT. D0, azlEXKr, T, B
EWERrg =1 —r, CERTZZeMHNRS. 72720, THR] MWEIRT DR p,po 1&
Player 1 & Player 28 H>TW25HD & §5 (AHL2.2). F7z, Player 2 DEHRESD
EIRIE, Player 2% THIR] MM Z#EIR L 722, Player 1 2M 2 &R U 72— Y] DIEHR
B L7<, 72720, Player 1 BkIRZ#EIRT2D1F (FL195DI1%) HZLD

807272 L, FIGRIIABBEFROCUSEZPMIZT 2 LOICEFTLTH 5. THR] OBRIZOVWTHESD
BTl pr =2/3,pp =1/3 7o T W5, F7z, HODEMEHFI TR T LT —LERoTWEZD, [
BREPARHBRZR L TThTn 5.
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KTHDHZ LIFFMUZ LT, MIRZRELRITNERSBRNWI L E2RL TN 8L,

ZD7 —LDYE, Player 1 DM IZTHL (1.1)(=Player 1 DME—DIERES) TDIT
FHHENE CEEPUL o 28I DR ¢, TIRE D, FBRIZ, Player 2 Okl I Player 2 DM
—DIFHRESG I, TOITEHIKET o 28R 50EHE r, TIRE D025, Player 1 & Player
2 DYEIEITZENTEN g & 17y TRED. (qu, 7o) ZHIEEY P XX, DX D, RHE23
W&o T, TER) WERZTBHHIT (72720, WX p,p FFHANIEAOoNTE D, Ht
ARHERE o TWVWB I 28N TIFR SV BIEE Y b (g, 7o) PRE X 1T umpire
G TN TWARITNIXR SR,

g v N (ga, 7o) 1209 5 Player 1 & Player 2 D #ARFRITE w1 (gas 7o), t2(a, 7o) 1
TNEFNIRD KD IzRKRINS.

ul(Qom 7404) = plQa(Broe + T,B) + 4p1q,37na + p2(alra + QQT,B)a
U2(Gas Ta) = Ta(3P1¢a + P1gs + b1p2) + 753(4P1Ga + bap2).
WoT, ¥y b (¢, r)) 2 Nash AEHIE T H 5 72D DB+ 435 % €% 5.3
- TEETTEROANELNS.
(i) 0<Vg, <1IZXLT,

u (g, rY) = ur(ga, ) = pr(ad — ¢a)(2rY + 1) + 4Apira(q) — qp)

= pi(da — ga)(=2r5 +1) 2 0. (5.1)

ZDFEMARE p1 > 0,0y, by ITIHEFL TWRWT ITHERI N2,
(i) 0<Vro <1IZXLT,

ua (g, 7 ) = u2(qy 7o) = (1 — ra)(3p1qn + pray + pabi) + (15 — ) (4prgy) + pabs)
= (rl = ra)f(g)) > 0. (5.2)

Z T,
f(x) = =2p1x + p1 + p2(br — b2) (5.3)

ZHARER (5.1) Z RNE D7 58D, Player 112X -T, Fv ¥ 2k z ko
57D HAMTET S BaEISE IS X THR] ANERE 2 238U 7258 2BR T 5F]
13 ay, a0, by, by 1T RS FHEL R,

FEBE, Player 1 DFEFIE THR] 1 2B RUZGEICOARGETH D, Player 112
EOoTIHEM (LD IZELZEEDT —LTHEIZRD LD BT —LDKRTERI NS R
r—LThdEMBETEDINSTHE. ZOT—LIFVWDYEFF U7 —h IR
TWBRA TDT —LTIRD &S5 2 OMPF v > a9y Ny, Ny, & 1 OEET Y
Yty Ny IMFAET B 2 LR BITON5. TNENDF v Y a6 LT, Player
1 ASTES (1.1) CIRAERICAE & 2 AR % o'V (V) k=1,2,3 £ 5.

81Player 2 4%, Player 1 "7 LA %2 LRI VL AT5, WO RBEATEE, ToZ ik TAR]
HEIRE 1 Z2BRUAZZE2FHRLUTWA DS Player 2 13 THR) MERE 1 2FBIRULA-Z2H->TCL
. WoT, ETVLATY—DPW0DTVLATERER, WS T LATBEFZHRAL DL AZ L
2. T=LDRIEVDOET LAY =N T LA ITRENRERLTED, TOZLRFETARTOT LA Y—DH
EHFETH S, time ZHHR L 2ITNIE, umpire BT LA Y =2 LA TREEZHITRIER S 4
W BT —L0%E, N 2.3 (KO HINHEROFHE) 2T 572012 umpire Z EWVWTEL, &
EZDHADEMEL B\,
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Neighi=0, ri=1. uf"V(Ny) =4
Ny: g2 =1, rM2 =0. u§1'1)(N2) =1,
Ny:gls =1/2, rls =172, u{"V(N3) = 2.

21 . (3,3)

Player 1 2zt (1,4)
1.1

( z3:(4,1)

24 . (0,0)

time: t=1 t=2
X 5.2.1%. Player 1 238 fi#d 27 — L DK

UL ULRA S, 20 KD BREEOMLGIFRARIZIE>TW5. Aumann-Maschler D
AL TIEBR 2 ICHRET &, D%, K (Tayler 1972, [74]), X (Aumann-Maschler
1974, [7]) LIREL U 725830 0 R I N2 BHIE, Fx DR 2.3 (Mg D FHATERN DR
H) 2L TWE25THS. £72, Player 22025 /W7-854, Player 2 DHf#ET 57—
LEHLEFTHS21 DT —LTH->T, B 521" DT —ALTIERV. ZORRTAM
2.2 DIBEHEBDO NP INTVWRVWRSZEZEF Yy v a iz EHTHILH
RPERIRTH 5.

BREIZN5.2.1 D7 —ZDWT, Ty yatgffiz $RTRDTAL S, HERMEDF v
S VIR v P AN S DIRR SN ETH D 82, v a it v hE
BRAE & 72 2 DITIRDBG AR SN 5.

1. Case 1. f(1) > 0 DIGFHE. DXV, p1 < pa(by — by) DIGE. IRD K D 7o HliNG
F v a gk Y b Ny o (¢ N IR =D DFEIET 5.
Ny g =0, rM =

ZORDE TV A ¥ —DIAFFFIEI
ur(N1) = ui(g, r %) = 4py + paar, ua(N1) = ua(g), 7 ) = p1 + paby

2. Case 2. f(0) <0 DEGHE. DED, po(by — be) < —p1 DHE. IRD K S 725HHINE
F oY aHEIEE Y b Ny : (g2 e N2) INT D DMFAET B,

Ny :gM=1,r=0

ZORDE TV A ¥ —DIIFFFIF1

ur(No) = ui (g2, r?) = p1 + paaa, ua(No) = us(ql?,72?) = dp1 + pabo

3. Case 3. f(1) <0< f(0) DEFH. DX, —p < pa(by — by) < p1 DEH. Case
1 & Case 2 D& L [A UALHING 7 v > 2 g2 v b 2 D IRD K S WEEF v a

BYDEIBGENSHATF v 73N\,
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VRIS v b Ny B EET 5. bbb,
Ny qéVl:O, révl:l
u1(N1) = 4p1 + poar, ua(Ny) = p1 + paby
Ny : g =1, rl2 =
u1(N2) = p1 + paag, ua(Na) = 4py + pabs
T oI, 0< g <1 DOHIPHT f(¢d2) = 0 W72 TIMBPFHEL TREG T v ¥ a5
N3 : ¢ =1/2+pa(by — by)/p1, 722 =1/2
PEIET S, ZOROET VA Y —DIARFFIEIX
u1(N3) = 2p1 + pa(a1 + az2)/2, ua(N3) = 2p1 + pa(201 — by)
Thsb.

BET. £9HE 11RO 28I ERLDEA 3T IZ5841T Player 2 DFIE by, by 12X -
TEAINAZENWSZETHD. ZDOZ ElE, Aumann-Maschler HFEHLTVWSE LD
\Z, Player 156 RTHMETE W, (7 51X, Player 11 THAR] AHER LU -FER
EHIBNBIZWBENSTHS. DFD, Player 1 HWEIRTE2DIE THR] Y1 Z#ER
LB EDATH>T, TORRTIETTIZ by, by 137 — L DFER L IZEEBRTH D Z
EDRDPRoTWBENLTHD. H 212, BBDOF Y Y gl FZIET 5 case 3 DIGE,
Player 1 1%, &3 3.1 12> TEAENERREHEIH S Z L2 AL HIZFIHL TWBH
E, Player 1 28RS 2THM (1) ITBWTF v algfi Ny BEETH 5 12H b 5T,
Player 2 137 — L DKDINV—IIZ L >TEDZ & #FFMTZ 72\, Aumann-Maschler D
RILOJFEAIZ Player 1 23EA (1.1) (2 L 2R TWD TH N T NIRIE 2 G 25 5
TH-o>T, RADAH23 LEH3LIZMST, time t = 0 DR CTREEYE L L
RHIRNT & EERT UM SETLIE R WD TH 5.

#5/8, Aumann-Maschler #i X DA DEFKIL, /EROEHERr — LR T HHA
RHHE L TN T WA RIER AL (AP 2.1) & AR (A 2.2) DAt
CHRIE D HEDERO I (RNHL2.3) BRETHD, LW I ez2HAITHMIETL
Nz Z LTINS S h.

&I AT, FEROEEMERT — LG ORER T D 2 IR RIS R ALEEL & A 5RO
JFELD R REIT 2 KD D VDYWL [TRAHNE] PR ELHRTHDLT5061 L
DEIBRAMIIBETRETHA I, 20O [%ZLEHE] ORNEEDLDE [RES
B % BRIk o0 IBRINT VWS, AlERTClEZz0—D20rFEM e L
T3 T (2013, [38]) TEA U7z Maximin JFH 831230 < AL 2.1 % W72 1l
AR, MG U727 — LB ORI REME 2 BE D 72\ 84,

¥ 9 FUEHIZ Aumann-Maschler D, ¥ 5.2.1 O — L 1Z% U T Maximin #k#& %
RKDODTHAL S, TR L 72 & 512 Maximin & IX S TERE S EOITEIEE 2 L
TEHIND. ZOHITHAIE Player 1 DIEA (1.1) 12 B 13 2 8E M oY & Maximin
W g0 Y, Player 2 OREHEAS I, LOMEM ol & Maximin ¥l rmle %5k 2 BE

83J18F (2013, [38]) Tl, Maximin FELZHD < GHEE Maximin GHME] LIFATWS. ZHUTK
UC, RERDT — LBEROMNTT v & algfiize Moz $A2E A% [y v agiitk] LIFA
TEAHLTW3.

84 Maximin ¥l % 5B & U CTHIR I A 727 — LA BEER O MR IZIET (2013, [38]) IZ &k o TiALNTIE
WEWNEZF AL ZHERIZIE R > TWARW., ARGEREROZER I, (ko THEYER ] 77— LB D
T HRDHMBVUNCEEND.
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Ha B 5. Player 1 DT (1.1) 1281 2RI 0" (Go, ra) 1 11 (Gay 7a) 1I2BWVT,
P1 = 1,p2 =0 e }Sh\f:’ﬁﬁf:blg,

ugl.l) (QOm Ta) — qa(?)?na + rﬁ) + 4Q5Ta = Ta(_qa + 4) + T84

- T8, Player 1 DTHA (1.1) 2B IT A e Ugl-l) I+

(11) _ _ _ —1. 7 m(ll) _
op = max {(—ga +4) A ga} = max g =1: BT g 1.
Player 2 DIEWEA [, 1251 BHIRRIE u? (qo, 7o) 1EH L WERER S Z 20 LA
TBEDIFEDS, uy(qa,ra) EALTHS. f5T, Player 2 DHHES L 1251 248
it vy 1%

I .
v = Imax min us T
2 0<ra<10<ga<t (Ger 7

=:02}3§10;2i21{qa(3p1ra-+»4p1r5)%—qﬁplra—+zm(b1ra—+larg)}

= oga§1{p1(_m +4) Apiro + pa(by — ba)ra} + pabs

= Or<na><(1{f(0)7"a} +paby, 272U, f(z) ZAB3ITERINTWVS.

fEf, Player 2 O Maximin ¥i#& 1 Player 1 3 > T, py, by, by ITHKIZL TIRE B Z & A
DD, BERNZIZ 3@ ICOMPNDED, ZITIE0)>0D5BEEEZATALS. &
DA, Maximin MBI 72 = 1, BEMEIZ o2 = py +poby 725, T T, Player 1
% Player 2 5 QB2 1 1T > TWVWB Z A HLEFHERIZR>T WS (DX D, AE22H
M-I NTW5) LL&S. ZDEZE, Player 1  Player 2 ® Maximin &HPEIZFED W
T Maximin ¥ 2 3 2 D1 7295, Player 1 DR

Ul(qgl(l'l)ﬂ"gﬂz) = 3p1 + prar (= v (M) £ BX),
Player 2 O F[{51%
us (g™, i) = 3py A+ pabi (= up(M) & B <)Y

5. f(0)>01kdHLDEET — LD Case 1 £721% Case 3 DEEZN S, 1 =
™2 THY, uy(Ny) < ug(M) 7257256, Player 212& > TS v ¥ aFEMIZTD
&0, Maximin GHMEIZNL o 72 HBR X —TlERWEA S5 H. —J, Player 112& 5T
1%, Aumann-Maschler 2% Z NEWKE & 512, 77— L OWHEE % AT Player 2 2 A
H21~AF23 L ERILZTEICEHMBEL TINTWT, ASPEENEEIEHEETT
fid sl z2ilfliL T<NTVWEESL SN, EAZIZES DR LB THS. TNeo Y
A7 Z2ED TR Maximin GEWED SIGIZSE D AR EEM L, EEZB5DEHLE Tl Ah
A9 M.

BZDT=LDOPITEET VA Y —Z 1 DOEREA L DRRVE S, WHELBIERIEAZRTT 2
RBEIFRNDTHED, —ELEZEADI L E2ZERXTHATERESZAR L.

862 2T, BRL<HIOLNZESE a Ab=min{a,b},aVb=max{a,b} ZHVS. 4, K521D7—LAh
DARZRDITES IZH0D Z L TREHBHD, AfFzEz NI STRLUELE, HEEIFEHIIKRD S
N5 DT TIER. FEROBHER 7 — LB O BRI E TI3Fh & OFIDEMEFI T H 5 72DIZZ DHIR D O
TR LTU R, —RILRSRMEO T TORENHEGR 21T IDRFIIOPR W EHHEE >TWEDT
ABBEFRTIIAHICEBZ B0 TEHEED IC LT E 2O G %2 0hN ) 7=,

STuy (M) & up(M) %5 (2013, [38]) T, TEBUI EIFAE. Fv o2 GO OB Y, (%
BlE) & 9] clivh s, ZOREE TMaximin 9] LIRS E TR,
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ZDT = LDENIFER A O & BbN T WA, KA 2.1 O/ R SR K
{LDOFHIZERER 2 T2, ¥ud a7 — LA TidRnw—oIER 17— 412 Maximin Ji/
MAEHTEAZ LR YN Z2RBITEIEZS>NTII BT NNAAZTHRITH 5.
RETZHNT, & DRI Maximin RO Z Y2 RTEBES — L4 (Wb 5 [{Z
Ve 5MDRNBLTY—4]) IZOVWTHELTALS.

53. BT&IMDRWVWELYT —L (I1) & Maximin 32
A CTHUED EF57 —L13614.41 (37 H) T EF7-AREeE®RE2HD S
CEH5MDBRNELT — A ()] THD .

21 - (alabl)

Z2 ((12752)

z3 (a3; b3)

2yt (a4, 54)

z5 - (CL57 bs)
time: t=1 t=2

M 4.4.1: FE5HDOBRNE LT — 4 (1)
AREITH 441 HiLFCRD 22D F v ¥ 289§ Ny, Ny BEEL TVB LW RE
DNIZERE2H#DD.
RE 4.4.1 Ny: ™ = (pA", p3*, 0)
IRE 4.4.2 Ny: g2 = (0,0,1).
7272U, Player 2 DF v ¥ a S ¢V 1I2DWT, T2 TIHMABRE LR,

BB, RE44.1, KE 442D FTIHFER 33 THE L2 X D12 ui(Ny) < uy(Ny) B
DAL TWBH, KHiTIET 5T,

'ﬂiﬁ_‘.:_ 5.3.1. Ul(NQ) < U/l(Nl)

ZIRET 5.

4AFITTCTITBRZESITKES 31D T, NE21~RH2.3 LEH3.1LIZHEDWV
THHMIZEIRT SR, @H33112k>T, LAV —2ENF v N, %%
RIDFTTHIEVSI LT TIEMULZ. 5T, 728X us(Ny) < uz(No) = bs
DEFEHETH > T, Player 203 ¢V 238U 72K &£ Z NI Player 112892 G0 &S
MDHRNEL] THD, LLubNTWEDTHS.

SSREIXITE (2013, [37]) THIRLUEZNED —HTH 5.
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UL, 531D FT, WOLhEEEHATS Player 20 ¢ 13 ET k5D
ROWE L] RDEAI D7 LD REP AR ORMEEHRTH 5.

ARENZBENT, FfE (ap, br); k=1,..., 5122 ~EDFMEDFIZ, Player 212%
FEMRAYIZ Maximin JFEE (AFE 2.1%) 124> T Maximin ¥ 2 H I 282 H O, X
512 Player 1 2MRE 5.3.1 2385 L TWA 54, M7 Lo ¥ —ILiZ reasonable 723#R D
fid & U T Maximin $ilig & =B U TWEF v ¥ atgffi Ny BEHINDS, 205 EKIZ
BT Player 2D (Maimin ¥l 2 FHT 22 \0WS) [FU] ¥ I3METLH5MU1H 5,
EWVWD e EHBIFET .

IR T ME 4.4.1, IKE 4.4.2 B KOIRE 5.3.1 D7z 2D K 5 IZFIE (ax, br) ; k =
LOICIRD E S G2 U TERZHED D,

&M 5.3.1. (A-1) :apVazVasVas <ap. (A2): ayVay < as.
&% 5.3.2. by < by.

M 5.3.3. by < by < by < by.

S 5.3.4. by < by < by < by < bs.

9, INSDOEMEEIREE DBEBEIS ML &S %,
T 5.3.1. 5531 L&MEBF32D FTIRD LS F v S aganF T 5.

Ny ﬁNl = (17(),0)7 CTNl = (1,0)- Ul(N1) = ay, U2(N1) = by.
Ny ﬁNQ = (0,0,1), CTN2 = (qff%qé“). u1(Na) = as, uz(Na) = bs.

72720, a3 < ag 5K 0 < ¢ < (a5 — as) /(a1 — as). az > ag BHIX 0 < g2 <
(a5 — ag) /(a1 — ag) A (a5 — aq)/(az — ay).

FERA. Player 1IZDWTCTITERIEDOES N 3 EGZ0 S, EH5.1.1 2#HL, Player
IO VWTIHERKLDEED 2 KDANSIREDT, T v ¥ algiliigTd 572D DKE
=, **53%§%%1y9?5’t*iofﬁwQMé.ﬁ%%ﬂyhﬁ%yvnﬁm
B TH 2 Z L RERNTYTRO TANBEZIZON LD, BEAWKRETED Ty
Va2 Y N O EFR S TRO 272D IFEEICEES T % b“C?‘:E/ 79 50
ERoHsd. L7 — LHEGROBERETIE, RIERET — L D5EITEA I
ZEBUCHILGENDLDOTHEREEZET S, BEEET — L0546, T v aafoRk
% E1Z720 (off the equilibrium path, 7R > X [16], 178 H) [H#HES LD F v > 2 9
TEIEIE 2 T RTRDB72DIZIEE B D L EHERLVUEMPASEH LRI IR S

89H B 54, B U7X DGy —LI2BWTIZ T VA1 ¥ —HM EH T communication ZH(% Z & 1%
am#b WHEIC T8T] Zeidtkawn. HLETHIRNERTH S, 59 HOMEEZSRI iz,
i?’%@% L DIr— LPER ORI E PR LT X 2 H RG22 BUE 2 FI W= BI T L TW B 5E5803%
WIZEIZWDETTARL =Y avEBELUTWS, 20D DI, BEH» S DERTIETS T HBFWGE
Iz 7> TWWw E, BERINAEHRRC &0 & 5 5 i O BRALICARERIZEbL > TW A0 /X
TIaWpASTHS. REX, 411H (28 H) THEMLALSIC, FvralgfioRkiih>Tw5 [
REL WO RERIE, ALV UITEIRK O (FEizEE) ETAEBGEMIZZET S (22 2
VYU —L0%E, Ty agEBEIE 3 DOFEEL WHERTHT I L TH B, ﬁ?#ih@
DUNR—2HITHERIE L\tlﬂj Do EORHESEIIMER L TFaF 24l eThHD).
DFD, BEEZIFADODUEZIZEITTHFYy > atglEhins h 2B b5 gEklId 50 TH 5.
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2L,

PIZ Maximin ¥k % R 5. Player 1 (2B U TIXTE (1.1) DADIEREL 15
BT — L DAL 2 AMKICERTE S, EHEE2EE T

v = nggXngn{qa(alpa + aspp) + qa(aspa + asps) + aspy}

= m;}x{((alpa + azpg) N (aspa + aspg)) + aspy}

ThH5N, 5531 %2FET 5L maximin #lE pm 1L p™ = (0,0,1) = pN2 To; = as
THDZEDNRBIIADD.

Player 2 @ Maximin ¥{#& (2 DWW TIEERES L 1T DOV TOARDNIE I WD, Z0D
BHWES L2 DDTHMA, (2.1),(22) ZEATWEN S, R —LDOGE L IXRRD
LHTOEEPBETDHD. NAPERES L ITHEL 72 2E U7z & & D Player 2 D
RS u2(,q) ZIRD XD IZEHT 5.

uy (i, @) = p1(biqa + b2qs) + p2(bsqa + bags).

ZZTC, = () &SP ={a, ) C S EOMRNEDES P(S2) DEFETH S 2.
ZorE, HHRES L FOMEMeR & Maximin ¥l ¢ IZIRD L S ICEHZS N 5.

vy = max  min up (i, q), My ={q" € P(S2); vy = min uy(i,q™)}.
GEP(S2) fiep(s'2) iEP(S)2)
- T,
vy = max mﬂin{m(bwa + b2qs) + f12(bsqa + bags)}

= o, ) 1 o)

:. :_ VC“, gl(QZa) — (bl — bz)qa + b27 gg(qa) - (bg — b4)qa + b4.

EE 5.5. (™ € My % Player 2D, H#HES I, ICH S Maximin ¥l L W5, 7272
L, ®#HF D51 Maximin ¥ IEHE— 2 ZR S WA BTFEET 5.

BB, 07— LOFITIE Player 2 DIEREG L I, ODATH 505, PIEHIZ Player
2 M Maximin ¥EE &\ 5.

IR 5.4, FEAOEENSHODBED, F v Y aERIRIZ TR TO TV 1 ¥ —DFE
KEH> TWRWERD SN NDIZH LT, Maximin #il&IZH S ORISR D A% Hl->
TVWHIERD SND L WS M TEMOTHENTH D, 1DV AT LR NE R,
BTHDL NI HTHEZ YLK TH S .

OLIEIE 112 20\ NPT & BHERIE 72 1) TH R BTV ABRIBE DU L W L. A, pit <1 %21
ZH 3 DSy v a MR, GRAWIE) AEET 2 WREEEH S, UL, HEE33DEIATHEEL
=& DB T a5 = u1(No) < up(N3) &7%25. 612, 531D (A1) 5 uy(N3) < ap = ug(Ny)
LB G, DABOERIHEL R,

2Player 2 D, MHMES o LOER (belief) & RART I ENHKD. 72720, TBRRA VT VIGHHIZE
B3 3N 13BN RS,

BT ORI T 2 RHELRERE TLAY—D (X147 2HATEZ LIk > CEHHRY —
L UTERMEL RS V7 ¥ — A (Harsanyi, 1967-68, [20]) D F v ¥ a2 PIHTHkES & 13 FERIIZ 72
rationality TH 5.
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Z ZC, Player 2 ® Maximin ¥l§ §m 73%fF 5.3.3 D F T ¢V OFMIEIE (0,1) & —
HIT B L 2MERT 5.

& 5.3.2. M 5.33DFT, v =by, Maximin ¥W# ¢ 1% ¢ = (0,1) TH 5.

SERA. 2 DD {(¢0,01(00)); 0 < o <1} & {(Ga, 02(¢0)); 0 < go <1} DT T 7T
EHIWTRBERAITHMN5

PAF, Z&fF:531 65534 2RELTHERLTALD. HERLA THRELALLIIZ
U A7 %720 Maximin #iHE % 8IS 5 Z L 12— EDZ YW H 5705, Player 1
Dy ¥ a VARG 2 A U, Player 2 DY Maximin ¥ElE 2 IR L 2R D& TV A ¥ —D
FREZ LR L TA B, &d, pm ik g & —EL, ¢ X Ny, IZ& N SHKIR T
HBIEITERINZO.

ur (PN, ") = ax < vy = w (P, ¢™) = u (PN, §™) = ur(N2) = a5 < ui (Nq) = ay.

vl = by <ua(PN, ™) = by < ua(P™, §™) = ua (PN, ™) = uz(Ng) = bs.

Z 2T, Player 273 A7 MM DR L ETH B Z L WAMDELETHL L L &
5%, Player 212& > TIEV AT 2T 5 Z &0 1 OBEALETH Y, Player 1 1% Player
2 7% Maximin ¥kIE ¢ % & IRNT 2 ATHEMED B B Z L 2 I TE 5. 22T, Player 1 8
F v ¥ a R oM & LA U725A D Player 2 DHIFFFIFIZ by T AEHED 052 = b,
EDFELTHSB. —H, Player 1IZ&>TE p™M ZEIRT L&, w(p™M, 7)) =ay UM
Bond, u(N) =a 375, w(No) =as TH/RONTEETHS. -T, L0 ZF
L7z pN2 = p™m D E D uy(No) = ap %3RS S S50 better TH B &\ 5 ¥l & 9~ 2 B
DU 5. FERIZ Player 2 13515 uy(Ny) = by B SN 5 L HHANCFRTE 5.

BBRIZEM5.3.4 DFTIX, up(Ny) < ug(Ng) = bs Wiz T, Player 212& 5T
RBLEEUWRERD upy(Ny) =bs 705025, Player 2708 ¢ % Fili) 12 52 Ea?)i'@“%%ﬂ%z
BEL S, pD, TDIZ L% Player 1 bk TE 5 (RHEL2.2, WHHEROFH) .

D TBL] IMECL5>UEHFITLEDTHS. #->T, Player 1 £ L TH Maximin éﬂi
W 5 = (0,0,1) = g RRFAEE B 2BR. 20T —LOEHE, BFED Player 2
7 Maximin ¥EHE % \?R'é—é ZEIiTkoT, LFED Player 1 H Maximin ¥l % FE R
TBERMRY, LOWIHERHANEONZOTHS.
G
PERDFy ¥ agg iz 61, Mime UT (HEOAMLDEEH & LT) %

FHD Player 1 RFR SR MBI & 0, BEoifFfE 2R MbET 2 -y > aly

g% &, HERGROFEIZ XD, Player 2 X7 OfERZ FHIHET, HOOHRHRIE

RARED 72T Player 1 DEN%ZZF ANT 2 2EH0\0NE WD BIRTRERBE S — 4Tk
WIZRFROT VAV —IZEEMENDH D, CWVWI I 2HLILEM331 (25 H) TR

Y9D.M. 7 L 7 A (1990=2000, [46], 5 %, 1 DO¥EIEIENS & &, ZTHIIAMIZEEDI LDV T) I
TUAY =20 T USRI > T T L1 T3 LB SR WEH, ERZ [MEE] % [SUbE )
(109 ) iZ3RDTWEBH, HEE LTOF —AHERICE Y AND Z 2 IZHRR V. Thic &bf$%ﬁﬁ
@ Maximin FEL (A 2.1%) (ZHIRFFEREKCEE (A 2.1) &3O Z SR e U TG
AT BAATH . DT —LIZDNT, 7—XA47—XKHHETﬁ%Tﬁ@<,~ﬁm,a@m
FEASEHTLZZ DA TENE B 5N RW] EEDNRLSTHELDOTIRERDS D H.
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L72%. L» L, $H7212 Maximin JFEEZ OMESE L TEAT LI 212&D, BTLE
HFBDOTVA V=D EEHLRED LIRS RN T —LADPEIET S, WD ez~
WEERLTVWBEDTH B %,

SER 5.5. 7 L7 A (1990=2000, [46]. 116 HDX 5.4(b) B XU 192 HOK 6.7°7) iZd %
BNIARE 4.4.1, KGE 4.4.2, IKFE5.3.1 217 L TWEH, 5534 %5720 TR,
D% D, Player 2 ® Maximin ¥#&AY ¢™ = (0,1) TEA&RL, ¢™ = (1/2,1/2) TH 5.
LU, u(p™M,q™) = —7/2 < u1(Ny) = 2 TH S0 5X1E D Player 2 ® Maximin ¥
B % Player 1IC& > TIHMEV & H5MDH B TBL] &b, LrL, JVTX, 116 H
(16)1T1E, Player 272% ¢V &S Z &l EE, FEMEVNZRVWEINET] L OFHN
HY, ¢ ZEIOVEZYTHLHHEZ AL TWEA, BT, Player 1 DiE
Ty BRI 2B LT WB Z 2 BHLTWS, DD, Player 2 i Player 1 2
B 2R L IFE D FRWZ EBNEHEICHAITE 21772, LS ZeazHn
TWb. LML, REFEFTHORUEFALTWD XK DIZ, IKE44.1, INE4.4.2, KT
53.1 TAWMEZINTVWBIRYD, ISHICHKFRET —LTHLEMER T —L IR,
BB — LIPS BIRFE T —LTHBH I L (F#H3.1) TARDNIE, kDT — LR
DIEAT, Player 1 23 F T HANIARAGRAMEFEHIZ L > TFHy ¥ a gy N, %#IR
U, £EHHBOFEHIZLD Player 257D Z & 2 GHMIZHAITE 25005, RELE L
U T Player 2% v ¥ a9y N, Z2:ZD M reasonable TH 5 &\ fkim (EHL 3.3.1)
FEINDEDTHS. £z, =7 7707 7FZ(1995=1998, [22], 142 E, [¥ 3.9)
DHIE [FFETH 5.

FER 5.6. AHiTE D HIF7HIE, Maximin JTEIZEED < 7 — LA BEGR D FHEEE % A A 72
T (2013, [38]) DEMXTIZEND EF e o72flTh 5. HRHERAILEHE & Maximin
FELZ Rl A S E T — LD E oM EI N TWRWE S IZ8bns. HEmw, Bl
FEHNIHMET TR EFE IS 2 H 2 L Bbhd. ZLOMEEICELER>TH 500
EYNZHES D TH 5.

nE, AHOFHERIEHIET — L2 RHRIZLTWEDTH LM, FvaDshiE
TF v ¥ a(1953, [60]) H3E A U 7z negotiation process (285 1) % threats DR & ] 5 B>
DEEDH D X SIS DTHBHH, EMPHI N TV, 7 LU < |1 Houba-Bolt D
Credible Threats in Negotiations. A Game-theoretic Approach(2002, [23]) &SI N7z
AN

54. FvIai8EM vs.Maximin &IE4%

I CIE TV ¥ —& 5 USSR R L (REE2.1) 12485 D2, Maximin
JFHE (R 2.1%) IS ONTFOWRDTHEim L7z, KETIEE T LAY —DREELL5DH
HUZHED O 2@ IR L U TR HFIZELD JAA, 2 x 2 DR — L2 L TEAML
U CHHER 7 — LR DN, D F b IS RIER A (A 2.1) O F T Maximin
HEME 23BN 5 2 EWNEHNE S P EMRETT 5. 2E, AHITHWSIL SRS
95772, Player 1 IZHmAMGEREE 5 X 5 F v ¥ 2 VIS HIEEIE H 2 35613 HREL LT
KSRV, DEDF vy A EOBEBILARETH S,

9 = ¥ A NSD 3 DDEMEITRFEL THED, BALASHRLTEXLhorz. #LAE IH

YHEIIMAT] (T0H) 28BS Nz,
TS 2 DDT — LIk E 572 < [F URUERITH B2, HIA RS,
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BWIR Y SARTHIEiE R UERTH 5.

BANCAREIC BT 2 2 x 28R T — L0 AZHIAT 5. W7 LA ¥ — D&KL
e B IR ARREERE (A 2.1) 1I2/S GERE D 2, Maximin JRE (28
2.1%) 2S5 GERIEL I*) D 2R TH 5. Player 1 2R [ 22K L, Player 2 A3
MU <R T 2 #R U 7256, fEOMERTIE, Player 11X7 v ¥ a ML ;N %
L, Player 2 132 QMKW T 2 HREILE TH S ¢V 2EINT L. ZOROET L
A Y —DFAFIE ui (N1) = ay, up(Ny) = by THB. FBRIZ, Player 1 2GR T %2R
U, Player 2 2NEHE I* 23&R U 72354, Player 11X v & a Y3g o™ % #IRT 5
7%, Player 2 1% Maximin B (REL2.1*) > T, ¢m 2 ENT L FEZOoNE. %
DRDET VAV —DRHE u (PN, 7)) = az, ua(P™M, ™) =by THB. T HIT,

Player 1 25EIRIZ T %2R U 72854, Player 1 O:#REIL pm = pM2 L EZEZ 5NE 05,
Player 2 DEHIIZ D 500G 255, T42bb, w(p™ ¢™) = wu (@™, q¢dv) =
ur(Na) = as, ua(p™, q™N) = ua(F™, §™) = ua(Na) = bs. wr(p™, ™) = w(p™?,q™) =
uy(Na) = as, ua(p™, q™) = ua(p™?, ¢™) = ua(Na) = bs.

PAEDORERZBED 2 x 2 DRUTHI T — LA TRERET D LMD LS ITRIN5.
Player 2

I I*
Player 1 | T | (a1,b1) | (ag,bo)
I* | (as,b5) | (as,bs)

ZZT, 4581 (40 H) E[EFRIZ, Player 1 OIS IZ IR 1 2 BN BHER p,, 2
R T 2 BINT 2R p, =1 — py TET. [FERKIC Player 2 OYRBE IZ RN T 2 8K 3
HHER q, R 28N T 50K ¢, = 1 — ¢y THKT. Player 1 DUEIEAS py, Player 2
DHEIEDY q; D & Z D Player 1, 2 DRI ui(pr, q1), ua(p1, q1) 1&

ur(p1, 1) = pr(arqr + asqa) + aspa, uz(p1,q1) = p1(biqr + bage) + bspo
Thsb.

éf’ ﬁﬁﬁ’ﬁ?ﬁ‘%@'l%ﬁ'f%b‘f:%ﬁ:ﬂi as < as < ay et by < b < b5 "635’)7'—175”5, ZD
LMD TR TIDTr —LDF vy aGITIRO 2 N, & Ny THEZ ENRFBIThh 5.

N1 ijlvl = 1, q{vl = 1. Ul(Nl) = daq, UQ(Nl) = bl,
N2 IpJIVQ = 0, 0 S q{\b S (a5 — ag)/(al — ag), Ul(Ng) = a5, UQ(NQ) = b5.

ZORNEREBkD D &, HEPIZH T LA Y —H L B2 Maximin R Z AT 5
(p1 =0,q1 =0) Bty bD3F v ¥ aGlicinoTWw5, WO EKRTEHMDLH S
ZEhbhrs.

720, NS 2200Fy Y atgiziddy ¥ OB OB S DREIZD 5.
DED, Ny idmety ¥ alglicidzn. EE, Player 1 OFRD % TEZ T (Selten,
1975 [69)) pr = e > 0722722 L& D. ZD& ZD Player 2 DL E IBEZIZHON 5 K
2 =1TH5. UL, ZOEMIIIRMEEHZ I LIFTTIZLA11H (28 H) Tk
Nz, DEDZDLE, Player 1 DFFFE ui(e,0) = a5 — e(as —az) < az 205, TES
ZIFO TEAI XA BZHBENDH D, Player 2 DFTFIF us(e, 0) = by — e(bs — by) > by
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(772U, eld+ME Ve d3) 25, Player 2122 > THRT T = 11221 v F
T AHEEII I NDTH S,

B, W7V A Y —hHEZ Maximin il 2R L 72858, 3L~z y vz
gD 1 DE —T 5 LIFMS RN &iFd Tz (2013, [38]) TFF V7 —LD5E
R U7z, FFRUT—=LD5E, M7 LAY —0 Maximin ¥ I3 T 1] 23& KT
522 THBMN, ZOGEEIET Yy Y acidn <, HFH Maximin ¥HE 2 fEFIZEH
THIEMHNIND LS IXESIE [ 28T 200 RERETH D, Ok
REUVT—BEZTLWF v Y aGlniEZRd 5. - T, Maximin FH (A 2.1%) %
HATEAT LML, EEOEER S — LHRIZB TR 21~ 23T &5
RETH L CeAHME) WS THRED ANFTE & S BMMERH 0, 7F—
LEERD KETHE L LT THER] 1T AN D Z W ageEZe [JEE ] & U C Maximin JFE
EIRZEL, AR ZIMZATEZDOTHS. 77, MAITREZLIIZL4HEBNZ0D
FHIZ RO H D5 E ICHEIRE T2 2 L RAREBR ROV L ODOKREREHMTED S
ZeEIZZIZHFALTHE W, $TI2458H W0H) THIEMELUZD, 07— LA
WZDOWTY A7 MR ZF EEWIZH L THN I NEiRT 5D Tld7Ze <, Maximin
JFEIZHE DS A 2.1 20 FEE UCIEHE D S THER] 28 AT L & XE, ik
(2012, [24]) D & S IZHARFZO NI CE T — LB EIEHL LS L LTV A EM
IS E DS 5 THIFD r— L] L WHOPREOPMITED o T UL E S Z &kl [TEE
] 20D AEIZ Maximin R ZIEH T2 Z XA 5 72D TR WEA S 9. FD
BaZRAUTUESZDIFERESTH S, [HERER] ICEMLO—iiEd 5D TIERMNA DD

5.5. BFvIatgEiconT

HTE & T Ok TSGR KEEE (REE2.1, vy ¥ a/EME) & Maximin i
(AP 2.1%, Maximin GHE) % &5 50 & WRIXH I, —HR—ME& e LTH-
T&7z AHICTEMEDITIRL =2 a vt WIREHAHERL D OEL VS Hl%
Mg 29,

Aumann-Maschler(1972, [6]) 112D 2 x 2 ATHI T — LIZDWT, 7 LA ¥ —
EEHME—DRE T v ¥ a kIt v N2 EIRL 7256128 o A AERNEN, L6
Maximin ¥l %2 £ U 721213 5 WA HARRISRIZE L Wl Z R LT, ZD5EIXY A
D7\ Maximin ¥ 2 BRFHT 2 0 A7 Db 5 F v ¥ a ARG & © ALK 728K T
XRWDEA S, LRIEREL TWD. 5 OFNEATH T — L—fRIZ, —EDFM:
TR T ABRTH S Z LI N T WS 100,

AHiTl% Aumann-Maschler Paradox 234 L TW53 2 x 2 MATHIr — LIZDOWT,
Player 1 23w ¥ 2 Y3k 2 2R U, Player 2 A% Maximin ¥l % 3ZK U 723554, Player
LIk, BUGDF v ¥ atafiiifiigt v N 2E& R U 7256 & 0 KEWIHFFRIELRE S 1, Player
2IEFENTHHEOMIKR A ZH T S E -0V T — LADEET B L %iEHT 5.

B & ZIE, W (2015, [41]) TIHEIRRIGEHEKXLEEE & Maximin %2 7L A VY —D X1 T TH S
LRI, FXUIT—LERLAIT VT —LORKMATHN Uz, ZTOKE, HRHER KL DS
WZNLDRE D, Maximin FELDNIFIZINL DR E D, FF 07 — L DOREGHIE L [ UHER S A TEIRT 50
NEHTH S, LWVWIHIREZEZ, —RIZ2D0DFHET LAV —DRA TERBRLTRAIIT V7 —
LOPHATER LU GADRBIZOVWTIREL FARE/IIES T VAR,

QW REIZITE (2015, [42]) DHEEFICH IV TV 5.
10038y 2013, [38] EHE 5. Z DBIK % Aumann-Maschler Paradox & #4117 7=.
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O 'R b
KD X D72 x 2ITHIr — b 2ERT 5.

Player 2

a B
Player 1 | a | (a1,b1) | (a2,b2)

B (Cl3, 53) (a4,b4)

T 2T, Player 1 D¥ISIIER o & & 5HEHR p,, 0 2L DML ps =1—p, IT& o
T—RIZERIND. [FAFRIZ Player 2 DY E ZNEN ¢, s =1—q, TKT. TDLE,
M7V A Y —DMI&RE Y N % (po,qa) THELU, &% OHRMEZ ui(pa) ¢a); U2(Pas ) T
*z9. Iabb,

U1 (Pas Go) = G1Pala + a2Daqs + a3DPpqa + asPpys,
U2 (Pa, Ga) = b1PaGa + b2Daqs + b3Dpqa + bappqs,

AEiCTEHE T LAV —DRFIZIRD LS 2008423, £55.11F3Fvya
PR EEIE 72721 DU nW=oD -+ M Th 5. &M 5.5.2 1XH U < Maximin
I DR SMIE 7272 1 D U \W=o D+ Th 5.

%{4: 5.5.1. (N—a) az < ai, Gz < aq (N-b) b < bg, by < bg
%'ﬁ: 5.5.2. (M-a) as < ayp, az < a4 (M-b) b4 < bg, bl < b3

& 5.5.1. 551 DO FT, Fv¥aghEgigt y MIRD & S RESEKIEE Y b
(p(]l\f’qé\f) c:l;ﬁé

(].) pé\/ = (bg —b4)/B7 f(’.f:b, B = b2—|—b3 —b1 —b4.
(2) ¢ = (ay — a2) /A, 7272L, A=a;+as— as — as.

fiR8 5.5.2. & 5.5.2 D NT, Player 1,2 DREEM vy, vy & Maximin ¥l p™, g™ 1ZIX
DFHTH5.

(1) v = (a1a4 - CLQCLS)/A> Do = (a4 - 03)//1,
(2) Vg = (bzbg — b1b4)/B, q&” = (bQ — b4)/B
& 5.5.3. & 5.5.1 L5 5.5.2 D F TIROBEABRADK O 7D,

(1) vy = w (P2, ¢2) = wi(py, @) = v (P, ¢%) = w1 (pa, ¢Y)
Uy p$7QQ) 0 Svpa S 17 O SVQQ S 1

<

(
(P2, qm) = ua (P, @) = ua(pl, 7)) = wa (Y, qa)
(

(2) v2 =
= 2pa7q21) Ogvpagla()SVQ(xSl

<

BE, HEL53INESIED 21 DD Fy v agfiigty S TH Y, HD Maximin
B S F /- RAMIEZ72 1 D THBEEITBIIZKR D LD Z e ST WS (JiE
2013, [38] EHL 5).
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ZIZT, #i#E553%2 K< RBE, ui(pY,qm) & ux(p™, ¢Y) 12D W TOREBKRALZ T A
BNZ LIZKM <L 2 DOBBRAPIROEETH 5.

FIR 5.5.1. 5 5.5.1 £ 5.5.2 O T, IROBEGBADKD LD,

(o1 —ur (P, qi)) /A = —(v2 — ua(p. q))) /B = (Y — v (@l — )

EE55.1D8R. €H551EFAUFMADOTFT, T5I1T(x); (Y —p™)(¢Y —q¢T) < 0%
RETS (>0 DEGIEPlayer 1 & 2 O&EZHIZT5). ZDEE, Player 1 23 v
¥ a g v b pl Z#EIRL, Player 2 A% Maximin ¥kl ¢™ % 3ZR U 72554, Player
LidFy ¥ a2 Mg v TR O NS HIRRGE v, KO RESVHIEVPEIGTE, 2D
Player 2 1% p¥ (29 5 o ¢ TH 2 A, Maximin ¥kl ¢ TH [ UG
vy FHNTHhD, F v agikiz ) A7 245 OIZH LT, Maximin ¥E#E IZAH
FOMIKUMANZ B D & 9 UHIRFRIER R oD 05, HATHIK ¢ 2 £ 5E T 5Bk
ZE oK Flzew., £ L, Player 1 & RN, (p, ¢l)) 1% Player 212 & o Tl
Ho THIFNRBORAD ZHL< 1S, Bkt b (p), ¢m) I3EEPRETH 5 Z L 2T
E%. DF D, Player 22 (p7,¢Y) Z2RKDBHEHDV LW, EBHL5DT VA ¥ —DNgEH
SATHHIE Y b (p),¢7) ZEH T 2FFEZ R0, &0 5 Bk T—HEOIMREE
"EoNb.

O BXIEZDGE, WKLy b (pY,q") & By Y aHEERIEE Y b SIFT2 0.

FE 5.7 KKAISNTWD XD, ¥uY AT —L05EE083 pY =p, ¢V =qr &
RBMS, (RE (x) B D LR, BB, 2 x 2 WITFHIT— bSO — R DRI 5 —
LIZHUTHBS v Y aIBRENE I DFE D0 E D NIEKRFEIHTH 5.

R

Player 2
o B
Player 1 | o | (1,—1) | (0,0)
g1 (0,0) |(2-1)

PN =1/2,¢Y =2/3, pm =2/3, " =1/2. > T,

vr = 2/3, ui(py, qit) = 3/4, va = —1/2, us(pl, ¢) = —1/2, wa(piy ¢) = —5/9
72725, Player 1 DFIFEEFRIL,

vr = w (P, q) = wi(pys ¢)) = w(pl, a) = 2/3 < 3/4 = w (v, ¢')
THBHDIZ LT, Player 2 DRERIRIL,

ua (Pl a) = =5/9 < —1/2 = vy = us(py', 4") = ua (Pl 4) = u2(py, a2)

& 72> T, Player 1 3 v ¥ a g % # L, Player 2 A% Maximin ¥kl % jZR 4 %
MG v b (pN, ¢™) IZ Player 1122 > Tk v ¥ afgfiik b KREWVHAGFHENHRTE
T, Player 2122 > TldF v ¥ ot & H UHHRFMELRHFTE, 2OoEWIZZNLE
HEHE 2 2 A EIE A2 R DR EBIL TW 5, C VIO EIRTAE 2.1~ 2.3 23
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M7~ XNTVWABEERERIF SN T WS,

FEIZF v > 2 ARG X Maximin BEIE DEHED O BB IZET 2N HEDOFM %24
T2 OIZFHBIZEEH DO fE 2 h R TH L.

fHE 5.5.1 DFEFRA.
Mg Y N (pN, ¢V) 3 F v v a il Yy b THE-OOEHEEESHET L, &
REDEEMN 2 HESL L WO M ZFHT RO LD ICEEHEE 5.

(1) 0<Vpa <1, us (Y, q)) — w1 (pa, @) = (P — pa)(AgY + a2 — ay) > 0,
(2) 0<Vqe <1, ua(pY,qY) —us(p, qa) = (¢¥ — qa)(—BpY +b3 —by) >0 .

INSDAREANS, ZM:5.5.1 O N TIIMERIEDEFH CTIXF v > 2 M2 > b
IFELRNZ D905, BET Yy ¥ aflmEL v bk (1),(2) DAL EERIZ
Yo b G5TH5.

fHE 5.5.2 DEFAA.
AEME & Maximin IS D EFHE % BARRIZE S NI &,

vy = max  min U (Pa; Ga)
0<pa<10<qa<1

= 01<1117a)<<1{((a1 —a3)pa +a3) A ((az — ag)pa + aq)} (7272U, a A b = min{a, b})

= max {{1(pa) ANl2(pa)}, (L1(pa) = (a1 — a3)pa + a3, l2(pa) = (a3 — ay4)pe + a4)

0<pa<1

= (a1a4 — aza3) /A when pg' = (a4 — a3)/A.

Ve = max min us(Pa, da)
0<qa <1 0<ps<1

= max {((b1 — b2)qa + b2) A ((b3 — ba)ga + bs)}

0<g¢a<1

= Jmax {£3(¢a) A la(da)}s (3(da) = (b1 = b2)da + b2, la(ga) = (b3 — ba)ga + ba)

0<g¢a<

= (b2b3 - b1b4)/B when qZL = (bg — b4)/B

Qy 62 (pa> bg 63((]&) b
ay 3
a2 by

as €1 (pa> b4 g4(Qa)

0 pr 1 0 gy 1

HRE 5.5.3 1M HY 2013, [38] HE 5(332 H) T—MMIZEEHHEI T WS, B354
EEABELTHEIDLZDERGTH L. /7, EH 5 1IFHEMICGHETVIRSNS.

UED@Ey, #OPOHNZONT, HHFFERAEHE (RHE2.1) TRoT, 5
W AEE T Maximin JREE (ANFE2.1%) 27 —L8imD THERY] PHAITHARA T
AT LOEMEZFFEL TEZD2E0THD. L LD, WEE+SHIEI N
CIFEVWHVRRETH B, o L EMTERDOD BB T — L7z 2 XY TV VT
T=LRRADT VT —=LIZDNWTHELDDERIIL D TH 2S00, KeEZEkCIXEL

101385 2014, [40] B & T 2015, [41]
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D EFBZeNTERP o7z, TORHENICHEZ R 72N 755 I IZRIEST S5 b RET &

ULCHEHEZWEHIZFES LD TH 5.
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—HEDEIIHNAT—

(I) THRIZPAT) Thilnzs, RiEHRHEO31H (19H), 328 (22H), 3.3
(26 H), 41181 (28 H) & 5381 (56 H) DOFGRZEERINCA LT — LB D MRS
RS U 7223 R FIT desk reject SN THEZICHE UL TE AR o7z, co-editor D I A
YHMEITEDOED THo7z. * UTIFRADIAY N (Kiw) THB. (BAL)

You propose an approach to game theory that solves the equilibrium se-
lection problem, about much has been written, by letting the first player
decide which Nash equilibrium to choose, and justify this by means of ex-
amples. In addition, you make a number of assumptions without further
justification, for example assigning fixed times to players’ decisions, which
cannot take account of situations where the players do not know their order of
play. You also need to make your paper self-contained without referring your

own previous articles in Japanese, which are inaccessible to most readers.

* 1. BT — ADEFET — L TH-T (FRV X 1992, [16]) RfIFEEEZRLTWDE T
LIFEMOEELEEbNS. FIIEFERX TS new definition & UTEF 3.1 (20 H)
TEDIZ & ZWHR Uz, 29 512, Nash equilibrium O refinement ORJER N U —EE
RO (equilibrium selection problem) 1345 £ TIZIUD K S IZEWXBHETWT, 535
A OF NDRE AR CIC IR X7, EIROBIDIFE# T T D X ER D NIZARE L
TWVWAITEVWRWRZNIEZEZ DGR LR, LW 2 TR o725 50, FITHh
HHEWNTWADTHSD, BHEHIET -0V, HP#EEZMRGTT 5L 512, /Eko
BEHER T — L BRGR DO PR, FRERZ AL TEHL CAL L, BMEBHIZERET — A
B U T X equilibrium selection problem DOIREVHER L T U E 272D THS. “anumber
of assumptions without further justification” & d 2%, < DEF 3.1 (20 H) THREHD
JOoNBEFEET — LK U TR D S DEH 3.3.1(25 H) & further justification U 12
NP2 1 (BRI AL ER) OATHALT 2D TH B, &I AD, 7z& ZIF Harsanyi-
Selten (1988, [21]) @ risk dominance | DEELEMR] 7 — LA BEER D KA TH 5 AH 2.1
CAXMNL U222 D3 & T # further justification 23R X NN D T2 A S 9 102,
H LU, BREMXOMMWAERTDBRNUENPLWVWEREL 2% 61X, TIERERDOERER
7= LHERCIRERE T — L% ESRELTWA DD, TOmilE KE L THAD LWV
RESTDTRBNES S . BOTHBOEHREDRERZHWTIEL» > EESD
20, EIZZ DB TEMAZHIAT 5 X 512, HADKZEDREFE R DR MM E A~
U7BRE, HBOEGZGED» SFEREAKOEREZ% T2, LU, MirFzv L THA
%L Z TIHERDOBHERN T — ABEROMER D PR EW O IZINTL B LD BEANT
5. DAFEZ B> THEAL 720,
2. HABEDOMm X 25 HT 57, LWORBROEKRE (ThE] ROEN, £H554
ZDZ LIFEHL T /2D T Maximin #ilgIZ & B A L E R U CHI GRS D EBEEIE—
PIHWTIEWARW, 7272, 22V EWVNHRD 221F 55 h o ARZEMGER L TR T
HKEETELSLULD2ARY, 2V DIEFELWHIRHARDENPNZBRZ. RAIZHFZOLY
192risuk dominance DEH BRI ANEMIZEH I N T WS, UL, fEH\QE 2.1 26 BRIZE N
% payoff dominance(FE¥EI 7 — L4 2 88 3.3.2, 26 B) LXMWV LZARWEAE, EEMFEHTIE AW

further justification BHETH D LW EKTH . 723, risk dominance IZDWTIHER 4.4(42 H)
SRS N0
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VFIVIRAERISFHAEEE CHRER T 208, AFHOILE 7 e U THGERIIZIE (BEkdNE
HRRD) aAXAybULABRWVWL, IR, DT £ ZAOHEEEIZ T — LR O
X (#EORUVNADY V<D Fy Y gl oBFRE R e TFT g2 ) v & 23
#iTH DI L DEBITEFNREEIIZOWT) 2BFELES, 1EE2P2->THEST
Kl BEEHEEITIX, FARIZ Y TAAT 474 M IZEZRLTE IS THIEERA
TE5%, LMOHTHEBENA [FGEH] 2R3N T reject N0, RED X AU ITHGE
FKBUCRIE D B, 25 72 57210, (ML)

ZNTRVWHETON, A F—F=23 xHM® EThHD. HITESS GEIMZE
HERE) & WD L WIAEES (B — A BEmI B 2 F v ¥ a3 o 1 D ORI,
BT UEFITFET D LIRS R2W) 28 AL TEYFIZKEREMZ U, £ OHBRH
HEIZH WA S N — L OB ISR DFEHER 7 — LR O BRI ETE ST
EESTIVIEE I HEIVWTHBILTHD. LZAT, XMEHATVD L/ZFITR
1F—=F=AIRA - TI7A AL TEASINLZESSIE,,, LWIEBITHE<HLLUA
BERIZE > Tz, HENITEM DFR XL Nature 1973,vol.246,p.15-p.18. G’ﬁoflﬂé J.
Maynard=Smith and G.R. Price ® “The Logic of Animal Conflict” &\ 5 g h\
EHAVIFNETLTHB I enbnrd. EiX (ZNEASF—F=ZAIZAHHDMA
2otz &5 DY) Z O SIEIFEER X DEAEH DY Price TEBEE A Maynard=Smith 72 -
o LW, &ZAW, BfEimsXhiE O EDED 5 HlRMEEZ B2 T\ B (2H»
D 57 desk reject N2 o 72 DIFMREH Y E PRI UTM S PO EHREZROTHE
FZEI L7075 5 ) NAED not clear TH o 7272 DIZHERBFE P DED L THE L
WO ZEilizozo LW, 2D XS %0GE, HIRETHREZERNVEME ICEED
R ERNT 5. ZD#K, Price ZFHERH o726 UK HIRETEN SEI DD, XA F—
R=AIARTA T4 T2REILETCSHOENT —LDEEREZFE VDI T, I
AL F—=R=AIZADYFHIIRE VDN, [0 THEM S]] LW EURL 7%
WTHRW (ZDZ &ET Ty (2011, [32] 2 H) THlhA7ZZ) . HEEDEMES .
FEIZRIZERBRDV D > T, ADPEFHE CTREHARNIR > T Wb T A ) hOFEEHED
Befim X ORHEZHENT, NEZDLURR LU TERRTOmEEZ L 25, BERED
Fir6FIZ U, EOHUHAH Y, MEZERMVRBOTEELY LD 2 LU THF
HEOWMIZ IR o7z, 7272, Rt & %2 LW THHMIZ accept DL %2 L THITIER
Mol EBETOEEIIHS., WELIZEEZ 722 2 1FR0.

(I1) 2, KADT — LHEREDT RN ZAH 21 TN OMEGEICHFRT 2 2
EHMET LA, HFECKEERERL TdR 5 WERZOHR S U DI &R L 7%
RO WA IZBEFEF D RIZR VD THid T, WEERBIZOVWTHEF =y 7 LTK
NBHENDOKEORIBFLZDOHSGEIHERF LU, Ll ZHIE2 NOEFHEL ST
DESRIAY N ETEWTHE accept TN D o 72, BREERXXDOIAEIR & 70 - 72561
B G EDIA Y MINT 2RHOERNEG A 5NRNDTI I THRDOE WS BN
THERV. &b, ATVEYPT2OAGRREES ZIERNETOF AT ETHEL.

(I1-1) 65 1 OEHHREHDEE & FhD S

103033 7 <15 (2005, [28]) ICHRIETH S 7.
10440 3 by — L IZBA T 2 28 T 2001 FORHMEE2ZTH U7, HZEAKETITONZEETIEIHO &
WIZEHBRGEDPKIZOTRAEE & HIZHHESIZT o 2.
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Although the motivation in Section 2!%° is good, the approach is quite
unclear for readers. Section 2 is motivated by refinement or selection of ap-
propriate Nash equilibria. In order to achieve this aim, the author considers
a reformulation of extensive games that provides a unique Nash equilibrium.

According to Example 119

, my understanding on the result related to The-
orem 1107 is that the player who makes a decision first in the game can pick
up a Nash equilibrium that is the best for her. However, since Definition
1'%is not formally defined (and the related material in the footnote can-
not be accessed at all), it is impossible to find what kind of difference from
the standard extensive game implies the uniqueness of Nash equilibrium.
In particular, since the result is derived without formulation, definition, or
proof, it seems that the first player makes a decision as described in The-

orem 1109

almost due to assumptions in this game rather than implication

from the axioms. The author must formally define an extensive game and

clearly points out the difference of the axioms in order to clarify the logic of

the implication.
* Befda T HRIE T — L O MDA PR OEEHER 7 — LABER D 2 N & 1T R
I AEHALTIE-ED THER] 2LT, B¥ES—LLIIHKWNTHLZ LD E
RLUTEWZDEHAE S LT “not formally defined” T “without formulation, definition,
or proof” & Fied 2 DMIERIZE L E. FADRKGIN X DG FMER DIRHER) 7 — L Fiw
DG EIED ZE D ORILZ EZZUTWAEDEA S M, BiEin XD HEF A unclear 72D
(IR DA, WK DOFEEER 7 — LA FER O HEGR D15 ORBLII M KE L TAB R
WSR2 572D TIHIRWTES S . ARYITHERDEHER 7 — L BEER D approach 2% “quite
clear” DN E D PIHAIZZR > TL BIETEZEPSTH 5.

BT, EFHMEED not formally defined & 2 without formulation, definition or
proof LB RTW2B Z L AIFEFEIMSUIZH U T & D & U AREROEARER 7 — LHEmIZ DO W
TEABDTRBWES S H. EPSERET —LIZOWTIE-E D EHLWEEE S
ZTWVWBIZHE 06T ENIINT B BRMSGRA 2. BIZES B LW, M
iy, FEAZRNE WS R KGRIZ L R o T, 72 2K, REHEROTE
H3.3.1020H) (BT — L2835 Fy ¥ aglo—F#ER) 12250V T, almost due
to assumptions in this game rather than implication from the axioms &\ 9 5§ Z %
TR DFHER T — LA BGERIZ K S HEER AU ABER D S TR <, BRICH - 72 H
UL TIRDo2NE VWS AR TS H 5. 7 61X, EROBEHER T — L
HERA LoD D UZABRICAI - 72 THER] 251K, B0 UG L Tid e 2 A0
#o TWB P EERK A DGMELNIZIERI T E 21377216 TH 5 10,

EIAT, HULEREVERMIX T LIF-FF 07— L& 7 —LDORTREL

ISR — AT 2 H L WEREZEATWS. KR 19 HSHL

1063 2 i (22 ) O 2 x 2 BATHIREHEIL 7 — 1 & 7 — A DA THRELL 72 BHIE T — L.

0T A FH RO EF 3.3.1, 25 H & [H UAA.

LS KGR DIEH 3.1, 20 H & [ UNA.

109G AR OEH 3.3.1, 25 H L M UNEA.

VOSEHL 3.3.1 13 U T Wb 23U D DR Tldew. AMRE BB — 212687925 THLWw] #

FUZED VT WA, 5P almost due to assumptions Tld7e\\ A3, almost trivial theorem from the axioms

TlH 5.
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7-3%4, almost due to assumptions (2 & > TFH v ¥ a A —RIGER I NS, LU
SNz T 55 IEFTNIIRDORERIEY — L0 2HEBRPUUNIZHRLERZTH S
EWSMED DM TE DS, MRS IX, BEHBRFFUr—0121%, K<HoNT
W2 L2200y ¥ atiliil 1 DOREG T v ¥ A FET 55, BEHIOUA 7%
%)y ¥ a g OBBIER 2 HNTE I NS 2 — IR VAL Z L id kv S 21T,
WRDEHE T — LHERTIEZ DT — L2 —LADORTEE L TH T TRELTH
XH|Z LW THUTZ —LTHDERBLUTWENSTHB. I HI1I20WAIK, almost due
to assumptions &\ 5 & & D assumptions % BT — L — I U TE S HEMNIZE
ATz 5®ﬁlﬁ4ﬂiﬁﬁ&i§¥ﬁ%nﬁ&fﬁﬂ ¥, B OHEE L MERDOERE T — A
DEFREDE SIE D DPEDRVOPIAREIZ > TRZIETTH L. (BAE)

Section 3! discusses credible threat, which has been discussed in a well-
known example. The author demonstrates by Example 312 that under differ-
ent rationality (called maximin rationality, which assumes that the players
chooses a strategy to maximized the minimum payoff), the second mover
can credibly threat the first mover and receive higher payoff, which cannot
be supported under the author * s axiom with Nash rationality. However, a
strategy profile of the credible threat is also supported by a usual subgame
perfect equilibrium.

* B HiR S & O IE A 2 (RO BHER 7 — LBER O & TR 5 K5 Ibn .
AR AAH (37TH) THE#EAFHL 72 & 512% < OFHERT — L HEROBRIE R Tl
ZOH (44181 37THD MEF 5D WELTY —4 ()] ) EHHS AT — L4 (4.3.1
i, 34 H) & I[EHRIZ incredible threat & FEIENT WA, D F b, HHEiwC Tl Maximin
rational 72 & IR L T\ 5 F v ¥ a¥ffild incredible 72, irrational 725w ¥ 2 ¥5ffi7- & @
I INT WS, 72720, K4.4107 =4 (37TH) IZIXEDHS T — MMIFHEL BV

Do, TRTO (ZOHEIF2MD) Fv¥algfirnd e EH LIRS 7r —
LSEEEEIZIX R o TV Z) . 126 2 \Wo T, by a usual subgame perfect equilibrium.
IZ & > TJ TIZ credible threat TH 5 Z & iX support TNTW5, & WS EFHEIHEED
BEHER) 7 — AR QR 72 L X b v, 2E 2 ZOHIXEDES T — LADFEL
BN = LR G, T — Améi’j@at WO BERIZAER TR L, MoFy 2
DL R A BRETH D, L\WD A v T 7 A N TEHERNT — LAHEROBRIZE X T
Y EFshTnahltdsd. ZDFENIZx LT subgame perfect equilibrium. % fRHLIZ L
72D T, Maximin SGEVEABERIVIRILE LT 1 2D v & a GHERULERIZ 2 0 15
T, DDOZDOFERMPGERD T v ¥ a HENED L h 5 OREBULBER O &2 GE L TW»
% &\ D Fefram S OREMR FEaRIT§ 2 BN EREIZIE £ 572 < Lo TV, &)
ZeThs. (ML)

Hence, it is not clear why the author must consider a totally different axioms

(Definition 1 and Maximin rationality) to argue the credible threat. More-

over, the result that the credible threat is supported by Maximin rationality

is demonstrated only by an example and there is no intuitive and reason-

able explanation whether or why this argument is generally valid in other

VORGSR SRD 4.4 #i, 37 H, 5.3 i, 56 H & [ UNEA.
N2 4.4.1(37 H) D7 — AOKTRE NGB BB — 4.
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extensive games.
*the credible threat 1 D&, L FENTH S A, Maximin rationality 122D\ I
(2013, [38]) DX %ZBIHL THSDZH 5, Maximin rationality % JAWHEIFHD 7 — L
BHERIEA L &5 LA TWE ZEIZH SRS £z, BB —LI12O0WTo
€ F& (Definition 1) IZ DWW THEMIYIZ originality 2 EiRL72DH D 72, £ D72 DIZHH
ASCTIR4.1.1 8 (28 ) O Selten(1975, [69]) DHIHHLYD EIF T Selten & 1:F 7 2 fi
ZHNTWBIZH D 5T F R\, FEROBER & FEMIZ R S 5im»ErNn s Z
EaMRTOITIEKEIE 1 2FEFNIEt+ 2 Ths. kb [ —L8Em]) X MR Tl
WNDER 5% < DL intuitive explanation VB ER DT, WS ERTHNILZN
IR ICHRIZHORS . Z DT ARHERBTIEEELRD OFIZEN L. 7272, &
ST U A, AREEFEEKIZ U A intuitive explanation 18 U A ISR B 72 1Tk 72, B
(HEm] %2 HEm) & U CH#ET 5720121, intuitive explanation 16 UL AFE L5
UAH55THbD. intuitive explanation H° THER] & LTO [ — L5 OFEREZU
fAZEDTEZD, LWVWIBVWEBRLSTEDOTHS. < W& S 72D van Damme(1991,
[75], p.1) D3EHET 5 & 512 “Game Theory is a mathematical theory which,,,” 5 Z
& &SN TIER 5722\, intuitive explanation DA BUFIHERIZH - TR B Z & 1 H k4
WDTH5. 728, only by an example,,, IZDWT, 1HI1721F 2 ST EREIELWVE
EA50N, MOREMET —LIF L TIRE S RDd, w5 EHiwmEGHEOHBHEIZ OV
T, 2ve MEUEIMDRVWELT —L4] LWSEHARDVWT WSS — LIIfEk
DIEHER) 7 — LR O T H ARBIRFEM L 727 — LR S T W T AR — ik, i
YWD H ZEETIEZN. UL, Maximin FEROEHFNIZ DWW TIKEER 7 — 2025 LT
(&9 T (2013, [38]) THE4M LU TWA L, BB —LA—BRIZELTHEMTDH
A3EFELT, ZDIHIE LTEHRXIZLTWE DT, B U 1172 TR TR
2T ETBMEAIR, WS EFIA Y MRS IXZOMILE R L TEDL R NIEERE
HEOE T 20w, (BLE)

Overall, the author should explain that whether this example offers a general

implication on the credible threat.

On the whole, the argument of the article is not consistent throughout the

article. Although the first part tries to refine Nash equilibria by modifying

the standard extensive game, the second part argues that the uniqueness of

equilibrium, which is beneficial for prediction of the outcome, is deteriorated

by considering a different kind of rationality, which seems to be less reason-

able than the standard Nash rationality. As the model in this article deviates

from the standard extensive game, the author must carefully discuss which

axioms are reasonable in order to justify the deviation from the standard

extensive game axiom.

Finally, the author must carefully read the manuscript again. There are

many misspelled words and grammatical errors. Some numbers of the equa-

tions are garbled. Most of these errors can be corrected before submission.
ot EO GG &2 BT &, KRBz E<FEUTVWa A, KEOET OB
P& RIS SHAL THZNIF IHNITBELRVWTL &, EEPNTWVE L%
F&RTHd. H) L AORMROHEEHL NIV TIEKEFTE X U722 A 4EIXEL 5725
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LWy, B2 LR L DD REELBIRESE, MMM RME2ET 51
B2 5 TEHEH U WHEERREOUIGE ISEHD 5 D TIEHRWZA D). 7272, HIZE5 &
KR TIE 2 ODEELTIE, 1. ERES -T2 HL0VEESE2 5 X, HEO
FylagEr SIS UT—RE RV RETH S Z &, 2. Maximin JZEZEAT S
Z 21 &k o THEE incredible threat & R XN T Wz F v ¥ 2 585125 SR ILA H
528, Z1O0OXIZLUTUE-72 M1 #EE, ZOHERZ I 2 TR D Lo
WA 1,2 23 % DU U TRIZ 2 DT E S LTERALEL KRB DTLERDY:
LORMSCEMEEI R L7z, TORBIZOWTIRIDRIZHERTEIDTEL S 2BIRE
NN, B, 1 OEMIIMEREFRE UT THiRe HGiE] SRcEBL 2R T
52/ — bN] & UM% (2016, [44) THOH % R 7=.
BRBICERREINICHRX Z2RAE LTI F oy 2 LA, WD ZHREZEZ -7 FD@E
DTEVRTEAV., FEMIZEMESF vy 2L TWAEDEREbhE Z A% HiET
LTLES. ANV Fzy Z7HEEE HHIZHEWZ 22 o7z, 500 OWF5EEIINA
TIHEMOBEDPBETT AT 4 TDOSDEZITTIHEwRXXIEET RNV E WS Z &2
Uz, WTIZLA, FOF oy 23 NnNTVWARWEREH N LU TEGZGHENLDIE2E
Té@@%%fu?«%_tfﬁé.ukm

(I1-2) M UHEGEDE 2 OFFMEEIXE 1 DT NIZHRTEH - LI A v M %
LTH ooV HEIEXRIXD reject “Cﬁ)ot.

A Referee Report on “The Credible Threat Based on the Max-
imin Principle in Extensive Games” by Norio Kono

This paper offers a new methodology to analyze general (finite) exten-
sive games. A key fact is that, by adding trivial decision opportunities if
necessary, we can reformulate any finite extensive game as a finite-period
extensive game such that (i) in the course of any possible play of the game,
at any period exactly one player is given an opportunity to move, and (ii) at
any period, the all decision nodes at the period belong to one player. The
crux of this reformulation is that the players can be ordered uniquely and
unambiguously, according to the order of their moves. Based on this fact,
this paper defines an extensive game with this particular order structure as
the one where the players sequentially decide their strategies, according to
their order. Consequently, while the first mover just chooses his strategy,
any subsequent player decides his strategy given his predecessors’ strategies
and therefore chooses a meta-strategy. (I must admit that I am not 100%
sure of this summary, because the exposition of this paper is not so clear.
For example, what I call “strategy” here is actually called “decision” in this
paper. [ interpret it as a strategy in the usual sense, because the author’s ar-
gument makes the most sense under that interpretation. The meta-strategy
interpretation is not stated in the paper, but again, it makes the most sense.

N3 DD d T IE EIREIZ 25 U 725 mtott TLHRIZI DDMXIZE L £ o572, R,
BRI — T Max1m1n@fﬁ75:;@ﬁﬁ’§_5 e, BIED S //:Li’]f%@*%ﬁf%m%ﬁﬁﬁﬂ’&é E R DKE
B DX EMmBRZHIRAHES (2 -72) A%, not consistent £ EHLNTU X 57z,
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Also, the order of players’ strategy choices is loosely defined, when some
players move more than once. Here I suppose that if the order of moves is
1 —=2—=3—=2—1, the corresponding order is 1 = 2 — 3. This point is
not explicitly discussed in the paper, however. In any event, while I may be
wrong, I am 100% sure that a nonnegligible number of experts would inter-
pret the framework of this paper as I do. In case I am wrong, the author
should have avoided such confusing exposition.)

J FERDIEHER 7 — LEER OBRIE BN I N TV B EHIET — A 3B ETRTT — A4
DAREBHNS TVA TV —DT VAT BIEBER —RITRE->TWAH I LAFERTES. 72
7Z, BPDT VAT —NTVATEI LRI BHRDOT VAV =0TV 1T 555D
AR T VA KO RS T VAP T T 2856055, LrL, —BRIIZEANLT 5729
&JivNM@K»%6&9L%%&bﬁﬂ\—@ﬁﬁ%ﬁkbméﬁﬂfiﬂ D
TLAY—DTVATEEMHELT, TVAIDEIEIRTHEHLE LTERNMLT 5 5H
BADOFHEWRMNT XD L, OFV —LOKREMNEIZMSEILRY, EEXT
BRHRXTIEETZEOZ ok Lz, ULA2L, HI0EWDT —LAHGRE» S HAE
MAEEZMATZZ LIZREBRVD, LWIERBEZRZNZOTUZDm X (KiFEHEdk%E
BL) TRIRNTEKBEBY DT —LDREHRH U=, 7272, 72 & ZIF Selten(1975, [69])
DEXH (411828 H) DX 4.1.1 D7 —LDORITEHIEL TH L. Frifrofrin
HDOLZAIZAXI—DHEMZHFEALUTPlayer 22 2T LA %215, LHELT
HMAOARENEEZMAT-Z LIZIERSBRNDTIXRNZA S Hh 15,

PFeRaam 3 FE E R DFEHER 7 — L EER O N TEREL TWAIZH 20 b 5 THER
DIEHER) 7 — LR DS E KESBRD IS, TD X L5EKNZE XL DB X
WZROTWBIUDWH B, WIZ\WVWD & ZDRIKNZ ZRHREERX DAY VFIIVEREH D TH
L2 EIFMRTHDL. BRODIEHIET —LE ULTE L OHERIBICHY EIFsnTw
57 —=LDRERDDEETVAVY =PRIV A TIEFIZHRIZREINTWS., &iEin
XIFENZPAXAL L 272G R DR EFREE 2O L 28 T U1 VYR E5ICHTHE
EEE LD TIERWD, LI hzE57. TVADIEFEN1 -2 -3 221
DEDBGEHHFBEINT VS LIRU 725G, BRORMICAHBEVELCZHEDA,
&mééif EAALDBHRS, CHEITRETH T, ARERRD L, HElL%

BRI 2D THER OFIHTH 5.

RIZ, decision & strategy D XA DB /2 & DIERETH B 0%, HENIZZE I ZITH SN
THEHADRNRED L 2 HoT-. BBAA, EMEIZIE TREZ2RET S| OEH, T
A BMEFZ R L 7207212 THIEDIEE ] TIEA A=Y R Lo D TR \WDT Ik
EDEF], WO a7 VATHE->TUEo7-. 7272, BEE@HXTHWTWS [THEIE]
R DEEHER) 7 — LEER CTHOW S T W B THEIK ] & [AIFE TH o T meta-strategy Tl
RN, T U AT BNETE & AR U 7z & nleta—strategyfli&b\# t\z\5’§%ﬁﬁ’§2]@<
DIFFEIFE o BbNa. i o, WROEREN T — LRIz BT 5 RBHEE
77— LZBE T % intuitive explanation ZFtATWH L, LED »5‘6?%7 LAY =0

MEI—DEHEIZBTA LAY —DBZOEETT LT3, z@1o®%mﬁ%%flf EINT B L
WOTEIIETH B L HET S, [EoT, 7V LDMRIMOSFEL RIFI RN LIZHS 1 TH 5,
WMHT VAV —ILBT 27HIREOME UTIERA>TL 5.

152 721, mwazwﬁﬁﬁ%k/bi X I —DTEMATOITEHIE 2 RITAHTINZ 5 25 EIRT,
R ERLD, UL, MRERE LIS OV TORENEEILE -7 AL TH 5.
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FROMNE (BERE) 2HNINHRL THATVS. T I % meta-strategy Tl
A BRZHETFIZUZ LAY —LDGE 2 WIS R0 51, HTPOMEZ S
ZRUDDOHCADOREEE Z RO LS LD 2 AL EDOIER 17 — LHERD TR X
R T meta-strategy EFESIRE TERWVWDEA S0, LA, EfEim S TEHEET —
LIZDWTORMEWD 5 Z L1Z & o THERDIEHER 7 — LB D e 2N L EF
%, BFPFHFOREEREEZMEALE S & VD meta-strategy EEERZ Wi B> T1 AT —
LI e B > Th W, WO EAMEZIT>TWEHDTHS. (BAL)

Now I present my comments below.

Main Comments.

(1) T usually buy strange ideas, and this paper seems strange to me. First of

all, this approach admits multiple representations as extensive games with

different player orders, when the original strategic situation involves simul-

taneous moves. That is, a situation where three agents make decisions at

the same time may be formulated as either 1 = 2 = 3 or 3 = 2 — 1, etc.

Although the author emphasizes that his/her extensive game usually selects

a unique Nash equilibrium (outcome), this uniqueness result is somewhat

disguising. For a “Battle of the Sexes” type normal-form game where each

player has his favorite equilibrium, there are corresponding extensive games

in this paper’s sense each of which selects each player’s favorite.
* TR ZERFERX DR ARERN L L ZAT, POERBMHR2Xx2DMTH T — L%
T—LDARIZEBEFMET — L8 UTREL 725G ITHEROEHER 7 — L BER & DEW
DEIHIZEN S & ZA RO THMIZHH L7228 0 THh o7, [WEROEREN 7 — LR
TIEHENZ THYER S — L4 & TREET — 41 EKAILZ2W. AUT—ATRRSE
BTUL2Wn, CWHHETHL. UL, BRI TIE2x2DMUTH T — L3258
DRGNS — ARBDPHRTENENRH DT — L TH DL FRLZIFZTTH L. [BLD
T — L) OREFIET — ARBIZBWT B PEFLRERE251E T5H] O, 1%
DRF LB REL O T2 ITERMRF Y ¥ a GBI ANEIEIN 2D TH > TE T I
LI EIFECRV. ZORIZDWT OERIMRGHEIAGE R D 3.1 8 (19 H) THARZ
RO OXERZFAT U7z BRaEm X CTRWAIR WD 2 FF 7 — A TH o 7203, Tk
DRIV F—=heF vy atgolhE Qo0 vy v atafie 1 DOREF v a2y
i) 12130 237, D220y v aglEOFIENR 2 AD T LA ¥ =12k 5T
MV THLIAEE—RDT, [aA 2] IZHEREL TH S “Battle of the Sexes” IZ
XU TH L FARRICEFEGR S DOEMITRLT 5. 7272, OHEMIZ “Battle of the Sexes”
T—=LDHEPZPOGBNK D ZE LN DT [HEne Ak sRICER (2016, [38) L7z
& TBLZDFN] 7F— LMD R, KBSk 328 (22H) THHSHkWZ,

TR LD A AV DEM, D F D HEROIEHER T — LABERIZEB 1T 5 THIE - —

L& TREAET — L) ZARBEMICRZ 27 — 572, £\ H L\ idea % strange idea
EUMRHLTH 5 ABM o7, FEROBEHEN T — ABERIZ DR O AT O L 543 X
YHIRAEDIFFELHEARTHAS. (ML)

(2) There is no a priori reason to believe that the order of strategy choices

must coincide with the order of physical moves. If we allow a different or-

der of strategy choices, then a different Nash equilibrium may be uniquely
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selected. Again, the uniqueness result of this approach is undetermined by

this multiplicity about the order of choosing strategies.
*%#K,@%%?—A%ﬁﬁbfhéf—A@ﬁ@Eﬁfiv4k—immeﬁéw
THHM, TDORHZHID THRE % choice T2 DI TIER V. ZD72HIT, Zliu%%aﬁf
NEL2.3 (15 H) 10 (WSO FHFHEROFH) & U THRIIZRBEL L 72, 31X, RO
W — ABERTH, e ZITAERTREHRT — LB WTRM & 'J%ﬁ’tf’ﬂ‘?ﬁ%i@ﬁﬁ? % I
I YRD LS IZRTERIT T VA V=D EEL 2562 F DR RITHIO T choice % 17
5 (Hk2) LWORHETHRL TWa. TIE, FEBEO T L AIZEU TELREL R WIHAIZ
B} 5 choice 1&E 5T H5DH, LWIRENEL B, ZDRUIZ DWW THRERDEHER 7 —
LHGREREILL TWa LI bg. 7 —LADKRIZT TIZT I LA ¥ —7%% choice(move
Ci% HAHA)T B order ZRILLTWD, &\ Khram X D FE5R (Definition 1, ARGk

EF 3.1, 20 H) 12X L T There is no a priori reason &\ 9 fgfiHMa] 2 fRALIZ 72 X

MT WS DMERIZE LD, [EROBEHER T — LABERIZ S 1T 5 BHE 7 — L 14 physical
moves & strategy choices (X ad hoc IZIRDTWNWB, WS Z & 7ZA DD, HENPIZHRBIE
IZ & < 3 intuitive explanation Z #i8 & W DRI IS 2 Peed 2 D MR E LAy
2 2 JziFons. LrLl, Db EfEmri@igizltns, &nd
TSNS S, ORI TIEE £ 7% Selten (1075, [69]) DAEHRIZ KT 2 &
MEBENTHNDDENS, REROIEHER T — LB G D55 o IER RS D Z 1’
MiE > 72w TH D DD E > ERMIRILIZFE D I A b2 LTEL2 o572, (BLE)

(3) Why are results of the paper so different from standard game theory?

This is because of the additional assumption that the players choose their

strategies in order. But then, a standard game theorist just reformulates the

original extensive game so that the stages where they choose their strate-

gies are added. More concretely, player 1 starts the play with selecting a

“machine,” which automatically implements a strategy of his choice. Then

player 2, knowing player 1’s machine, decides his machine, and so on. If all

players select their machines, the game is virtually over. The play reaches

to an endpoint where they receive the payoffs when their machines play the

original extensive game.

In summary, while the author claims that the extensive game in this paper

is very different from the standard game theory, the game can actually be

represented in the standard way. Analyzing the new game in the standard

way would prove the same results. But then, what is the real contribution

of this paper?

* B Eo CEUEENDNT —LBERTEILT5 7V 1Y —I% THIEE] % “machine” TH®D
TWBDHIT TRV, B THREE UTEI722, 7 =28 KR TH S TH
AR R (REL2.1) (2> TEMNISERT 2D TH S, brokaA VL

DimE N & HETE WA,  the players choose their strategies in order (&R —
LDKETH->T, TDIZ L (EHFPMHGEZF>TWSI L) BT —LADRTREINT

NOGFER X CTIXZ DA AR LD o7, EHMEZEE2HARD T EFHABL TAT, RO
U — NBER DN TRRIZIGIZ Z ONBEARHR L SN T WA L HEL 272012, @B % L v —EiHkEC
TEEDIZHDTABE UTHRL .
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Wb EFER (HEE) LTWADTH-T, additional assumption Z A TWAH DT T
v, BWTE R, RO — LB T, AR IN TV AIEFHEE %
WU CHRFES —LTHE20PDIT L EEZERZEZLTVWADTIHRWEZA S, aay
TADIEDTHS. (ML)

(4) Another concern about the contribution of this paper is relevance of the

results. A key result is Theorem 17

, although I do not like lack of its proof.
In order to explain my view on the result, let me consider the following
three-player game. In period 1, player 1 chooses either o or 8. In period 2,
player 2 chooses either o or [, without knowing player 1’s action. Finally
in period 3, player 3 chooses either a or 3, without knowing any player’s
action. Then the game ends, and each player’s payoff is represented by the

following matrices.

player 3 player 3
v s o s
player 2 | « | (0,0,0) | (1,1,1) player 2 | a | (2,2,2) | (0,2,0)
81(3,0,0) | (0,0,0) 511(0,0,2) | (0,0,0)
player 1’s choice = « player 1’s choice = (8

Note that I have written the matrices in a bit strange way, so that player 1
(not player 3) chooses matrices. The payoff vectors order the players’ pay-
offs in the standard way. In the normal game with these payoff matrices,
(o, B, @) is the best Nash equilibrium for player 1. Hence in the extensive
game where player 1 makes a decision first, Theorem 1 implies that player
1 should play a. However, whether « is really good for player 1 depends on
the other players’ actions. Indeed, given that player 1 decides to choose «,
players 2 and 3 may want to play (o, 8) because this forms a better Nash
equilibrium for them. If player 1 anticipates that, he may rather want to
play § in order to secure the payoff 2. Therefore, this example casts some
doubts about validity of the theorem.

I simply suggest the author attempt to prove Theorem 1, sentence by sen-
tence. By doing so, the author would notice some implicit assumptions and
understand the problem better in the end.

* RS TIRIE - E 0 LB — L LM — LT U T exclusive definition %
BEZTWS, LFRLTWS. ZDEWI MHFHEE] OFHTHS. TOMEEZT — A
DARTRET 20, SETRETI20EMORV. ZOEFREZOHRLTNVWE T —
DAFHERDEHER 7 — LR T W AR, 3 ANAREFET — LITH 72 72)E, period 1 Tl
player 1 23EEIRE U, period 2 T player 2 %% player 1 2EA7ZMIE 22 Z L < E
EILE U, period 3 T player 3 2% player 1, player 2 D¥EIgE 2515 Z & 7 < & ,._,\H%ETé
CEETHRINTWED, BHIC p@m1&3#’@m$f7v4?7 LDARTHE
WTE50 6, HOMTHEMEGHXD definition 1(AFHEREKDOEZ 3.1 20 H) TW I FIX

UTRGE SRS, ©H 3.3.1(25 H)
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FEROERMET —LTHS. f£oT, %R Theorem 1(AFEZHRK, EHE3.3.1 25 H) 2K
VA, UL, BEFHHEZEOIAY MDEHLTWAS Z 2, period 1, 2, 3 T player
123MMEIZ T LA Lz WS HSDRD 2L — L2 ENT, /RO — LI
BWT, 3ANRARFEOEER T — I L THy ¥ a2tz —RITR DAL Z &A%
K, VS EKHMONTWEHELZ M2 B TWD 21 THRAGI LD iR & 13T D
BIfRE 7. H S DR U 72 explicit assumptions # L TE > TIXRA2DTH 5.

WEDNZ T — LAHERIZH 1T IS O EROMI A S Z 2 FH LW, T2 T, &Eiid
HEOIAY MHPEH L TVWAARIZHSORIETIA Y ML TWS & 512 (while the
first mover just chooses his strategy, any subsequent player decides his strategy given his
predecessors’ strategies and therefore chooses a meta-strategy.) £ & (2 “meta-strategy”
IZOWTHARTWEDTIEARWES S5, FHIZEFET — L2220 T Z0#mz kL
e TEER] & UTOr — AHERVPZEH LR, EWOIHREZMTEDTHS. &
FamfSL D definition 1(AFHEZESKOE R 3.1 20 H) H1HEYTH 25 E D 0% (ks
ANEAV I FNVRIEREZEE U TERUTWEDLITTHSMN) &E1KELT, £<
DIFFEFNT & B MG 2 I L 720,

IEE RS 5 0%, fEROBEHER T — LM CTIIAGR R CTHRL TV A A 2.1~
REL23 BLUEH 3L BUADRIUZE D KFMN L TS0 TH 5. HailtiED I A
¥ NOMERET B & D ITEHEIL r — A TR U TE TR SC D Theorem 1 MRFET 5 & 5 72
BRREIFEDR L W2 OIZ& TV AV — DR EPRLT 2 K 5 LR D F v ¥ 2 atlin
5—2DF v a g e EORT (=240 [fi#] #&) 7281213 additional assumption
DRETHD. 722 21X, BitlEEV R 5 If player 1 anticipates that, he may
rather want to play /3 in order to secure the payoff 2. @ & 5 Zfid %z THEEH] & U CTHY
D ANz HIE, ReEFERCTHDIL 72 & 5% (54, 48 H) Maximin JHEIZEI <A
H21*DRBRETHS. b, EEiniziX TOn a Game Theory Based on the Maximin
Princilpe] &\ REDGHX (E 2013, [38]) 5[ HEE L THEIFTHh o772 (Fit
BEDRHAGEXHIZT 7 2 ATELNE S PENTITIRVAD) .

728, 1simply suggest the author attempt to prove Theorem 1, sentence by sentence.
DER L 1 OEFEREE D it seems that the first player makes a decision as described
in Theorem almost due to assumptions in this game rather than implication from the
axioms. (I G LTWa & lbNnd. ZDEHT TOMIEIZ almost trivial theorem from
the axioms 72& 3 X > ks U722%, R D Theorem 1120 U CEMEZFi>72& L7
5, ZORKIIEHET — LT 2H 0 WER (REFRROEE 3.1 20 H, HFEiaX
Tldre-define LW BEZMMio72) IZHD (LD T2 FTRMURL TR SR,
Z D LT, EROEHER T — LHERIZ & 2 BB T — L OFE & 5 FEin X D re-define U
IRBAE T — LD 53 S DN, B XD Theorem 1 &% 17 AN WELE, Bz
®D re-define B3BN L, MESZZE#HE L TWBIETTHS. TOZ L 2MWERLT
Foli U 7 < Tl L7 Rkt L. (BE)

(5) One section of this paper compares the author’s solution concept (called
Nash rationality) and the maximin behavior (called maximin rationality).
Again, the analysis is strange (recall that I usually buy strange ideas!). Ap-
parently in the game in this section the players can choose either Nash or
maximin rationalities. Then, a standard game theorist just adds decision
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nodes about the choice of rationalities and analyzes the extended game in
the standard way. I guess this approach yields the same result. Not a big
departure from the standard theory.

(6) The author argues that a player sometimes chooses maximin rationality,

in order to force the other player to adopt it. Further, the second-mover can

use his action as a credible threat under this maximin-rationality solution,

despite the fact that the action is an incredible threat under Nash rationality.

Well, these findings are hard to evaluate. I just remark that nothing should

be wrong if the equilibrium action is credible under the rationality criterion

the player actually adopts. Credibility under the criterion not selected (an

off-path criterion) would not be an issue.
* Z DED I AGHERIKD 5. 38 (56 H) THD LI 7NAET, FHERT — 28w TR 5
CEIMEDRNEL] L UTHIMENR, La3NDT v ¥ a IR BFHEDO T L
A ¥ =9 Maximin JFHEIZ I DFHEREZ L WD ZEBREAMINTWBEEE (N 2.2,
HERBOEEE) 1%, Player 1 EH 3.3.112 & o Tl TE 2 13T DELIRIMER 1T
T2 DIIBETIE L (WRFEPMEEE NV 5) BTFED Player 2 126> TH
& D Maximin ¥lg (21375 > 2 GHMIED 1 DO TlEH 5) Z#EREI 52500, &
W D BT Player 2 78 Maximin JRBEUZY.DZ LG 5MDOHBE L & UTHET
5, LW\WHIZeZEmLTWA. Player 2 2MaikF v ¥ 2 HHIME TIE722 <, Maximin &
MMEDNIZIZTZDDh, LW RIWIXERTH > T Player 2128 > TIEXEFDHNED &
WHEOHIRFREVPHFTCE 200 THD. 0B, BRLAORI 2.3 (HIKOFHFTERD
JRH) %388 B[R D rationality criterion D@ IZEE U T off-path TH % 7 & 5 N IEBIR
AN

FEDNZ, T AV MBIERMT 5@, Maximin M (KR#EZEFKTIIAH 2,17 48 H)

Ly ot (H, RM21,14H) OBRIEBAHERRETS FIZIIMPITE TV
WIS B ET, 1Hl%EHITEZ LT &> THRKDIEHER 7 — LB 5 MR E
PHENIZELVWEE 572D TH B, §o5< (I usually buy strange ideas!) & FE#IH
CHOHREL TV A EHEEZ ORI EL LN TELD oI L3 L LTHERE
Thsd. (BAE)

My Evaluation.

This paper attempts to develop new ideas, which is very nice. Never-
theless, it is hard for me to find real contributions in this paper. My main
concerns are that (i) the standard theory also can represent the author’s main
points, (ii) a core result, Theorem 1, needs much more work, and (iii) most of
all, the results are not so striking. I am highly reluctant to recommend this
paper to this Journal . I believe the journal seeks to publish papers with,
though tiny, definite contributions.

VSHTES (2015, [41]) (I2BWT, Fv ¥ a RO D, Maximin AEMEDNIZIDh, T
1Y =D T ULTERMULZ ETRA VT VT = LOPIATHN T 2ilAaEHR L. FFU7—
LDGE, FX VT —LDRAET v Y I & [ UHER ST F v ¥ 2 BEMEIZ D2, Maximin &
HYEINI O 2D 2 D0 F v ¥ a GEMEDONIG» S ATHENTSH 5, L\ 5 HRZG7- ARG,

L TORWV., B o —ENRWHID LS ICEZ N6 TH D, 7272, 2DDNGERAIT
T—=LeUTasTa Il eid—MIZEMNTIEH L EES.
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* %85, Minor Comments & U TR XD F v ¥ 2 IS > b DR —HOSM4:H
REYITH 5, LRHMEZFTTHERMLUTH =068 -7, DF 0, FAIIAHKIZ
HAE L 72 F ¥ a ik MRS O S HEIIZ 2 T L A Y — DIfE
FREIAZETHH L (BEHOFTIHL T) FLTWED, HHTIEAWERELR2Xx 20D
WATH T — A TTARNTOERGHEIEF v > 2 ERIE Y N Th 0 22035 GRS R
mBHEREINTZ. [oT, PMEORDIRX (RiEHZRKZEZEL) TEIART, [ETLA
Y — DFRIEVRAZET] D OMHERIZERE L 72y & a Gty MERE—DF v
Vatgti e AT, L WS LKDICE—HOEREDSZMEERDZ. TOXIIIIEELTH
EEOIGH EIZBWTIE, BB —LATIEMATHRTA I LS 7 —AIzD
W S ZRFIEkR X v, (BAER)

MEGREE L BITHE L CRDOR X DHITE, EAEA U Z D IZ not clear & FEHE X
NB5D7EN, Eidstandard 727 — LHERICB T B EBHAETS —LDEER LT — L DHIRT
DH DA not clear D72 LS. not clear M Fw% £ £ 12 U T standard T \WHELER %
not clear *#PILTH H X 0 AN TIT ARV, FADOREEF T standard 72 FER & 138
IFEIMDEDPNBHZ2FERT HZ L I12& o> T, standard REEHZDH D% L D clear IZ
TEHHEMDEZoMITITLTIELY, EWVWIFHWEHIAD TWZD7ZA  hard for me to find
real contributions in this paper £ EONTU £ o7z, WERDIEHER T — LR IZHES
BN Z RE72 2 0BG ISR S AN AR A B L TE 55D L W e K
<HfRETCE 7.

(IT1) ®&7a <, FTTIRHEAERIIL TV R PO ARFESRRED 3.1 HioNE
%, THROFMXGEIZIZ53HDE s %2 &, S THERRL . JEGHUINT 5 A dem
HEFAT, THOMNHPBL TV 2RI ML E OMZEHITIFEHFATIE AW &
RPN T (D720 2.3, (15 H) ZHIRICINA7Z) , TEICHHZ A T
HHAFEEDOFEFIIRFTE I 2EZ X CTHR2IADI- L 25, LRDFEFEITITKR
HARECHIR 23D b, NERMIZ2 DOEERERE2SELETL 5 & HIEMARE KIEE
ZBZEHHHH. £/, NBMIZHELIEFZES LTEHEAEZ2LHWE S 25870\, FE
Bz, AREORBIET — L2020 TOH L WERZHIH L 21 YFE2DHED -
DIZHAZHDRWTHIAL T, LHEFEIN (EBITIE BRI > Tz
MoTzD77EH) . LHFRADMEITIIMEGIRIZ Aoz, DR EEHEAT LI F—
7, 2 2AD, ZTHESIEFEEETEARW-OmX 2T 5702 FEBIZGU T
BERINBET, TOEDIZEHBE LKL TN HERH . £50 DDA
HE LT, ®EEEITZho7z. fRE LT, BHEEY —LI/T 55 L WEBZDHS
&, RERXE UTTIERL, %/ — b L TTIEH BRI HERZE S,
e s HE DR E Z I AN L TRINI 1v7z (2016, [38]) . LA L, BHIZRIEO M
TOEIBEFHHREFEDIA Y P DETARIRE o7z, BRI XDPARINE 72725
B FRHOBEREZ SNBR VWD TI I THRDEVWDZRRTH E 2\,

(III-A) £7, A KOEFHREES.

MXDEMN
ZO@mXTIE, MEFE5MDRVWE LT —4] ELTHISNTWVWSH
QA(ARERBKD T — L 4.4.1, 37 H) ORZERIEHRZFOREEK T — 4 (BA
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T, BLT —L4) DFIZOVWTERINTWDS, BLT—LI121F, FEICE
T55%M4EA LBORT2 DDOF vy atgi Ny & Ny (N IZFHEEIE D HH.,

TS DL Z G ES) BEMAET S (Wi 4.1, REZEBROHE5.3.1,
5TE)., % OEAFMRIZIBWT, 20X 2200F v Y a7 IEs
5% L7 — b (RS EARNZREIE) R bnTwan, &7V 1 v =23
RRERALFEBLIZRE SR D, BFBTHET LAY — 1LIZe>THMTH
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(RF & AREMIZBFRO L) 7L TR [10] ot -2 5,
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TERWVE WD BT T 2, TELULIES L SWLRD 2 6L D 2] &
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(BHDAND AV M2 TIZHEETEINZ (LEbID) ERBdarsTHs0, ,,] 2HEILTVWSEDE
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mirot. L L, BEETZ —LIZ20WT, IEFRDERNEEEZIES>TWA 7T
tfiﬁﬁbm\é@tfrb, Z D THHR L ROV OBERIE ] L IXHH S I R 5 585
ZLTWBIXTE, E\WD Z &I EZIZTRDIZE S UTLATRD X 5 72312 75
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TEDLHEMEEZFRFA LTS, LU, ZORMTF v 259, maximin
K % 2 2 BIGE 12 ME OBNZIEIARER AR ITAE TR,
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(a1,b1)

(az, bs)

(a3, bs)

(as,bs)

(as, bs)

FIGURE 1, Game 1
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CATINIIZ TV A ¥ — 2 DIERRITEINT X 26 OMIREE S THIRT 5 Z &
MHABETH DI L2 RBLTWS,

* R TEARAFRBETHMEDIER LU TVWBD7ZH, maximin #ilg I H & D F154E
72 TR E B DO THT D maximin HilE 2 Z IR L TH MMM TH B & IZR S 0.
ZDRUZDWTIE T TIZE (2011, [38]) Tawl7z U, BfEamXic®5[HLTERL
XTTHDLH. X 5IZEREHRY T maximin BEEDNE SIS L 7 5356 TH B0 & 5 M
DH5] BLIZKRDESLZ EIXMEORXOBITR U, b, THXEEIE) (X%
X (RFEHEFKIZOVWTH) OB EIXBEKR LAV E, maximin iI& & A&D TiERT 5 Z
TP —BRINTREKRD D D EMPEEIND LIFBEDOHEZTWIRW. (BALE)
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F v ¥ a ¥ O KERAL R E O W SE D MR H i 1%

Br: Fv ol e iEsib U, TAEHER Ty > a9 28 £k

W L WS 2 D) &,
Thb, ZOHBIZEP > TORKOMZEFEIK. ZTOHMEL § 25 T
S - tR ] BESIEM K 72012 TRER v ¥ a2l Z2HIFRL TW»
X, FUTHRRIIE - 2@k 5 THER ] 72d D275 & DRI TH
5. ZOHIBREFED ST IR DR 2 LR dT 52 L ThHh o7z,

— /T, 168N Fy Y2t OREZFEHDITTE-DI1IT1E, Wi
FX@@@%//;W&%J%%mf%ﬂi\%wﬁﬁé#*méFTé@a
F v a R E G RV UWIREER) (2R b WO gEhEt T, EOH
PHZHEEHE L KD L WHOMIKEEZ X 6 d, ZHUIENS [REM R &
WA ZMRIAT 5 Z i s v, 22T, BEOLGEZERALZGE
Z D HEIX

BiZ: [RE&HE MM oMbl iz 0N Rz kb &, &
w5, TUT, ZOHERZBMRLL & 0 BHMEZRE CRIEZ RS 572D 12H
DHHOARNES RV OFEIILLFIZAR S, Bb,

R [ AREHREMR] 2R OEWIZ BRI L, £ ZIZEHNE LT
DOF vy atflsefliR, kod ENME) RO TR %L T 5,

CORERRRT 2-ODOEBEEZFE2HETREIRT, YR D LI
Figure 1 Bl — L% 0 BT AEBIXZ DT —LWKRODBZEEZFITRD,
ZDFEL WD TR~ O EREHIZ [ H D B &2 5 2 T NEDTIEAR WD
EW D HRENHR BT H B,

ZZ T, TOHRENBEL D0 E R57-DI12, RONIHREEHL 2
DDFy Y VIR (1,a) & (3,8) DAEREFD] 7= LDEZNSIEDZHD
NEYTHH, TUPYERXOMFEEEIMR SR nwWeE R 5, BRRIZ
X, AROMEDESETH 5,

7 1. Figure 1 #7 — 212 2WT, U2 L,

(1) T220Fy¥al i (1,a) & (3,8) DA%ZEFD] 72D DRIFE
{(as b)) ;i =1,2,3,4,5} DERMZRD X,

(2) Bz, ZOHBADT VLAY — 2 D¥kEE OIRIR%E FIFHE {(a;, ) ;0 =
1,2,3,4,5} DEMAETHEYE X,

FR2. ZORFITOVWTHiRET 5,

(1) 2D (2) TEMT2MEDIIE, LTFTOLS2DTH 5,

I: {(a;,0;);i=1,2,3,4,5} DG A, B 2723 & E, B 13X maximin ¥
MEIZPRS (ERE 1)

IL: {(a;,b;);i=1,2,3,45} 3L aLDEE, lE7 L1 ¥—205%%
B BRI 12 PR

TIL: {(a5,bi); i = 1,2,3,4,5) BXXXXX D&, JIETLA¥—20
YYYY HER&IZFR 5

IV: oo,
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X: Z DAt
(2) BE DV T AZABT —LWPFHET B LE2RLTVDDH Y
MXDERRTHEZ L, ZUTHE O T AIZDNTDZNI 2 A
RLTW3,
(3) HE[]-[IV] O¥IE A FETIZ. TV A1 Y — 2 OHFRFFIEEEE LT uy
TR W ZHVWEEDERPENTE LS5 T, 7L Y—20HHLD
FEHEBRDO AL SR ZRY, LAY — 1 DTN IR TES
HRIEIE S 2 5 NI FRIE S LW,
(4) P X] 12X, TLA Y —[ETOMD TV A ¥ —DFR K ORI E
2B B IRAUE QD E A IR D W B ERIG 22 & T, R E T
VR EEAWTHRI NI EE ZDRFHIZAS LS LN &2
ELTW5,
* Wi feE % UCHIT 2 DIA#HWOEH, BN LT Iy v a iz kit L.,
(REE Ty Y] 28220 LWEESZ RO &0 LD TR, Lay,
= LEEROEMEOH 12 2B ETHLESHTTIZZO DERIL) ORMEIZ T 5
FoTWHBAEEEDR DD, VAZDREWIHEHETIZRWEZA S 2. Ihrbs¥hiz
o2 KRFEGEEIFED SN (FAMERS EDOBRRVRERWEZAS, LW Dk
D@ 7ZN) . LaL, o0 REL | FIHTZRW., oo e 2iE, fFvyvaly
&2 U A maximin BiBSIZ U A, FIBSROMEOK/NER, FIZESDH LML TTY
T— MIZET B DI B BT DREOERMEDPEH L, EWSHIRER > TWS, »
D, TDXSIZUTRO MDD, FIZHIMHRNERRE UGG, A LOEEDFHL D
SV, #197U TR 2 ENZIF AP 75 < THEDIFEHRE L L TH BBDHkZ W, &
WO DOVRDRERBIETHS. HHAAREMEERPEN V. EEE, ETHED
(v > aaffioksEi) BT 2828 508& GRar —L5eaal, 5sEeh,...)
DT RTIZDWTEMEFITHIDIZZEL L Eh—D e LTHIAN L TEENTH S L
ETE D LD RN LIS FE LRV DTIERWEZES S 2. AhTHEIH
U727 (32 H), Basu(1990, [9])) DimXzE &Iz, (BLE)

4. }EZE
WX ORI I R 2 WO O SEOEGERTH S, L
U, B3HITHRZ &SI YR X DOWHRIEZ DA B WTRIEHTH D,
FERMEZNE L TWD &KL D, B YEMm XD, TS iR Off
HHZ@EL77=Fy v aaliokEaibe WS RO ~NeFxr 2EL £ —
YERNE T (O] 12872252 L 2HBL TYREZKD 720,

12K 38 (4.5 f1, 40 HORE) THEIHLZ LS ITE Y ET (2007=2010, [11] 70 E) I& 77— L8
MOMELDOHT, ZOMMADOHMITHEE LK o TWD. 72720, BHRFEEL, L OB
HADREABUSE VD E WERICER UK TWEH. ] EERIE<AERTNWS. —75, Govindan-
Wilson (2008, [19] p.254) (Z1% “But so far none has obtained an ideal refinement of the Nash equilibria.”
EHb.

IBERHEBIIETSE5 LW, BEHROHEREZERT LS @277y 74 (O%a) o@mFIchiL T,
BPEENZEDPDDE—EE2FANVINTHRL, ZNET 7 T DRI ETTOR L UTETE,
EEDNTWS. LAL, TEREZERHEOEZGHREZIIHHINTEEEZN »R5. BLUHIZ SN
B7061%, TVTIVeYDERIRERIIH D LD, FEXNRITHE Lo kD 2IED FzHlZ 50
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* B TEAETWE S S5 O DI, AES WIECE Lz, (ML)

BRIZH 512D TAHEBIRE W DD OEHHREH L2 FTALNTEL S Z 21, von
Neumann (1928 [77], 1944 [78]) & Nash ®—#HD L (1950 [57]; [58], 1951 [59]; 1953
[60]) A DT — LHERDFERIISBTEM SN T WD XS REHULNE D HLRPr 72072
A5, RYIIMIZEFEBOAAIEH 72D TIERVDEA I, LWVWHENTHS.
FHZAERRCTE L UTEZRLZEBRES — LU T, /4307 — LBEmCE
Hi3T200, T2 2 FEME L T 20T — LABEROMHFEN R TIERNL,
BHER T — AR L TERI NS T v ¥ a9z 2D £ FREE T — AIHEAL 72
Gier, REET — L 2REO0 2IHpEE L2 KIS E 5 Z kv, HF#EE %2 X
X W7 AME S, 72 & AXBRA S WNERE S 7 — A e oMa s EAL LS &
T2 L7 — LAEEROBODAAETH 2 A 2. 1 (IR SR KAL) & OBAMEIZ HE
MBEL 5.

Z3H%H, minimax fH (=maxmini fl) P—RIZE L 20T LT — LA L 2% AR
957470 hr—sgmoFM e, LS LEG LT —LHRTH-T, B
D i 2 GO GFET 2RO H 5 F vy > 2D — LHEERDZNE IR L 72
ZEIZ&oT, ZDHDT — LAHERORBRICAUTIIABRBREAZEL IR LD,
CIRUBDIEFRZTTHA S0 (BLEW)

T2 EAZEDITH- TV 5.
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