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e AW IL—LA

fFERBHIRERE E VLRI L —A

FE/BaVEBIRTE Hierarchical decision making
REDNLERE (FzRD) — FHBREN (KZR3)

—RRIC (. devils live in the details EBHSEHONzD. —LADKTODHE
Z@ERIED LSS, FHZRET LBV E(CE. BERHRELE
DFHBEH TERBRSZF S,

Q. HBE L NJLTORIXHAVRFHE (CHBL L7z ERBHNERBIREIE. £E5W
SEEWH ?

Ans. —DD+REEE LT, BHI7L—LZEBELLTVSTOLER
TO., BOSEEDIEIS optimal substructure Z12NY Do
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FEBHERBRE MV I L—A

[EPAZEC Local Dominance[9]

Definition (BPAXELD)
BERREBMEDTORY AT (A, Q,p,u) CEVWT. a e A DREEM
DEHNEE Y CQ £T d € A ZRFAXELY B iff

Vz € Y,u(a,z) > u(d, )
BPAXECORIE. BDEREDERNECHBDER. REXRE (B
ZEE DT L —P—D178) DHEZLNESCRETE/LIBED
X B

Norimasa Kobayashi (VALDES) BIBNBE DX 5/29



# AN

pl) RILHKRBOALDEERE

EoOZvo 5 2 5
vavbvo | 2 3 -1
1 1
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e AW IL—LA

pl) RILHKRBOALDEERE

a\w ENn 280 | M
EoZwvo 5 2 | -5
YavkEVT | 2 3 -1
EAEBYS) 1 1 1

o BN FIE 2 ODEICIE.

AL X RicwdZE& =FFAXEC
o M DEFICIZ,

KRlcWdZE (& AL =FBPrzie
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EE'f U\/L,\/;Q/:E'Iﬁ;ﬁ/\o) &

Definition (GEMH(CX > TR U TWNSEDES CURB Set)

J—I (N, A,u) [EBEWVWT, BC A FEEBEICK>THAUTWSES

&8 closed under rational behavior (curb) [3] (F7z(& persistent[7] ) T
$H 3 iff Vi € NVx; € B;,Yy; € B; \ A;, z; D\ B_; £ T y; ZRPIXECT
Do

1\2]| a b c d
a |[1,1 2,3 00 00
g |32 1,1 0,0 0,0
¥y 10,0 00 1,1 23
5 |00 00 32 1,1

{a, B} x {a,b} (& curb
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E\ 3

B Sl EE Optimal Substructure

Theorem ([?])

J—I (N, Au) [EBWT, BC A%Z curb £33, B [CHIRSNT
T—=LICHFBERD curb C C B (FHEDT —ATH curbo

1\2]| a b c d
1\2| a b a [1,1 23 00 0,0
o« [1,1 23 = B |32 1,1 00 0,0
B 132 11 vy 0,0 0,0 1,1 23
§ |00 00 32 1,1
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HZE|4 — I\ Partitioned Games

Definition (285 —L4)

T—ALT = (N,Au) CBWT, Vie N [ZHU P! Z A; ED7E,

P = X;en P! EF B, F— LT ODHET— I ['(P) = (N,P,a) (FLLF
K mIc IIRERT — o

Vi € N,VB € P : minu;(a) < 4;(B) < maxu;(a)
a€B a€eB

Theorem

TJ—ALT EDET—AT(P) ZEZLS, B e P £T3E,
B* BT T curb < B* B T'(P) TFHvY Y ath
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FEBHERBRE MV I L—A

1\ 2 | {a,b} | {c,d}
{o,8} ] 1,3
{v,d} 0,0 3,2

0 BE. THRDLSLBITEDNENCH L TSNILZMITFS !
> P! ={{a,b},{c,d}}
> P2 ={{a,8},{7,0}}
o ({a,b},{c.d}) € P! x P2 BRENT—LICHETBDF v 115

({a, b} x{c,d})
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BREESOENRREHRGE

TERMASHEERD B 258ILEY self-reinforcing 18

Each player’s action adds to the social state

—

a . Bix
the choices of members ! . .
in the society the choice of player i

¥/‘

Each player maximizes utility

Figure: TEBRMARBEDZIH 0 - YU O [1)
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BREESOENRREHRGE

L& Social Norm & 58%& Coordination

EHREIICIE. HEBEE>EA -V VT 1—(C &K > THRIE SN S18IHH
SIL=ILICK>THERHEDITENTWLWD, LML, INTIFEEE
custom (FFEFHD(FIC< LY,

LEEHIE DT comparative institutional analysis [1] Tl&. RERIERE
£ institution (JL—ILPEZED) FRBREDENIKIR summarized
representation [CKDFHHD (T 5N D,

Example (&£ > G5@1T ?)

1\ 2 Left Right
Left | 1,1 | 0,0
Right | 0,0 | 1,1

RIC, BEIBEN. TBELEBWCBTEL) &HdTBHDTHo
& LS. ENnHiEnRL,
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BREESOENRREHRGE

BRREDENRIR - R1T 1T DIFE

Example (A Native's Frame on the Driving Game in UK)

1 2 Left ! Rignt
Left _________ 11! 0,
Right 0,0 1,1

AFXFYRDRA T4 TRS(EF EABITINEZEZ "HI>TWB .
RATATDOXYIIIETICHEFRTH IO 71 ILDOES
A* = {(Left, Left)}

HEHEMTIE. CSOXSBAVIILETILOZ EZEEHNT — A
subjective game &ULVD,
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BREESOENRREHRGE

U\/L,\/;\L/:Eo)g‘fqieiﬁ NBEANDFZE

Example (A Foreigner’s Frame on the Driving Game in UK)

i 2(natives)  Left Rigrit
i1(foreigner)

iLeft 1,1 0,0
Right 0,0 | 1,1

NABA. HSREBELFEE UTHF o> TLWRWED, RA1T 1 TDIT
FzHRL. RENSZEDREND D,
Arforeigner — [T ft Right} x {Left}

(772U RA T« TBABADZ EZRICE T EIBICREEICHE D TL)
5E93)
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BREESOENRREHRGE

BERREREDOR(LEHRHIE

HEFEC(E. BRREZBERCTEIXV Y bHBBD. RE. B&
RERBOIZE(L UTERFICRRICHBTEICKWVWEWVWSIT XV Y kDD
Do

Example (UK connected with France via EURO Tunnel)

i1 2 Left Rignt
¥ 1
¥ 1
' Left 1,1 0,0
e e e e e e e e, —————
Right 0,0 12,12

BEOHKHEZMSE LTURS & ARRBIT A* = {(Left, Left)}
[CHEBHBRESNTULES,

Norimasa Kobayashi (VALDES) BIEBNBE DR 16 / 29



BREESOENRREHRGE

HERREN\DBIEADN

LHDERZESANEHERBZRIBOZICHR S EDICEZE

ERENNE,

o BNRIBZRBL. TDT —L (IN%EYT — AR game form &N
3) NAIFTREFZLITS

EE5AMETZEDN? ELWSRRBRZBUHESNERRERRBDAE
EICEFS

o IEBEN DT (CEHAEFEE

P& DB RN SAABITADEE
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BREESOENRREHRGE

5 — I\ EERHRD SN ILDOB BB [10] &

T = DB CHEL Self-fulfilling Prophecy

o TTDY —LADERLE (FEBIRDIBEN. Nash HEDT L —%8
CHRVCBELTUXRS ZEDHDED (FSOECHRL)

Bl - SRITOWKEDG B 4 (FREE

o FPEDBCHMMIEEI DI EICEL>T, TDYT —ANIICEAE
HICFERRDSINILOBIENBARENRRRE UTRbNS X
SCRBIEEHDED
Bl - AWERNDIREEANE - BER!

o T—LIRRTIE. RRZNBUDIBRZELEITDNRND D,
Dic®d. "RELT. T ([CEENBEERTHNIEIRREE
LW EBEICEB o TE. HEOBENRURELZAROREK
LTWBBIREDH D, H - TRy D98 EBRS
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J\1JX—%"—x Hypergames

Outline

© /\1/\—%"— A Hypergames
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J\1JX—%"—x Hypergames

I\ )X\—%"— I\ Hypergame

o \NMIN=T—ATE. 8TL—VP—iecNIE i BENEENICIE
{% LJTL_EEEEE’JIJ— LICEDEE = /L,\/;Q/:E’d-f‘ii'a o

o i DRIKRLTVBREESENT — LD LHYEBNHEROIE LL)
EFILTHDEIFRSHRLN (R585H misperception)o

o BT L—VY—RBN\AN=FT—-LIKRZNEBERDEFNLZDPE (B
ZE DT —VP—DFHENT —L) Z—MRICFHNBZEET
%7’&;\;\
%Eﬁm7 A%M&?%KMDJDEM%®W%%15gtﬁ
Hd. [6]
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J\1JX—%"—x Hypergames

B\ )\~ — s [4]

Ho2 EHERNBNAN—T —LADETIULE LT, 2 TOEHFNE
DDTL—UTVWBERNT —LADEHENTH D EEZTLDREN
HDdo

Definition (&8#fi/\-1/X\—%"— /A Simple Hypergame)
N={1,...,n} BTL—VP—D&EEET B, BH/\1/\—=T =LA

7 l/ ‘\7_2 eN D\ulU\Egk_g_%)EEEEE’JIJ- -b« Gl = <NZ,AZ,’U,Z> a)ff?ﬂ
(GZ)ZEN

nFICBAT BER
(] EJ:(D//J\\? (Etuluﬁﬁk lJ < L\gfﬁt%i L/

}
]
ot
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J\1JX—%"—x Hypergames

2 N8HE/I\A )= — LDFBl - Romance Game[13]

N = {wife(w), husband(h)}

w\h_ R NR w\h_R__NR

R[42]13 R[24]13

NR[3,1]24 NR[3, 142
Gv Gh
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J\1JX—%"—x Hypergames

DT L — P — DRSO H DI [14]

Definition (RIS DHRBFE ST/ \1 /(' — 1)
BIE/N\A =T =L (G),cy FRGDHDIRBHEET iff Vi, j € N:
e Ni=N
° Al = A;

Definition (N—2 + 4'—/\ Base Game)
G = (N, A, u) FRBOHDRBAEETHEIM/N\AIN—T =LA (G ,cn
EDBHEINBZN—R - U'—LTH? iff:

0 A, = Ag

® u; 1= uj

Norimasa Kobayashi (VALDES) BIENBE DR 23 /29



J\1JX—%"—x Hypergames

N—2R « T— LhDELE DA — Romance Game

w\h R NR w\h R NR
R142]13 R124]13
NR| 3,124 NR | 3,11 42
G" G"
w\h R NR
R|144113
NR|[3,1]22

(G¥,G") DR—2R + F— 1 G
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J\1JX—%"—x Hypergames

INA =T — LA EEEIRRED

ININ=T = LAZEFBULIERAROAREE. BEICHBREDE—
ADTL—P—(C& > TRENDBRENE U TVWBIRRZRS [5]0
RE, RPVFEHBFIDZTL—DEBKREOHAENELDDH D [12].

Definition (L —DREEEEDT L — & DEEM)

HSOBOMBRESTEM)\ 1)~ L\ (G) oy EBNT, i D

FHENRTETOD 7 M ILDRE s FREDOTL —(s) )J,EN e
By iff Vj €N,

Example (Romance game)

GV DWE—D Nash IS s** = (NR, NR)

Gh DUE—D Nash i’]ﬁ'ﬂ'& s"* = (NR, NR)
EEOTL—(F (su*, i) = (NR,NR)

s st [F FNEN w,h ME(CE > TRIREESH,
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J\1JX—%"—x Hypergames

tbZE DG ICRIT DRFBBEHLFURRBT L —DER

N LB
IRRE
JCAN

Theorem ([8])

NSDOHDRBAZELEM/\AIN—T —L (G)),cy DINTDT
L—P—i [EDWT, E&BT —LD Nash 98 s HEREBEEHNR
S (si),cy FEESNEN—=R « T— LD Nash IFETHH B,

Example (Romance game)

(s@*,si*) = (NR,NR) (. T G D Nash 33%T,
U EDRME. T —LEBFRICH TS Nash IIEDOEBKEBRRTDT
L—([CRBILAHEICET DU T DRERBREESH,
Proposition ([2])

2TOTL—V—HEENT, THDOHE s* N L—ndZ&%xx-
TWBET D E. s* (& Nash I9ETH Do
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J\1JX—%"—x Hypergames

N—RYT — LCEBIIEDFET 356

FERDERIERFC D oI RENE

o EOTFEBEIRLIC. ETONR—2R + 5'—AD Nash 9EHI\A
IN—=T = ACHFBRDEENT —LDBEIEERDE SRS,

o N—2R + T —AICHEIER D DIHE. [RFMICK>T. /\L—
N HERPVIRIDEDERFBD SIR(FEE TUEX S OJREED H Do

Example (Romance game)
o G MHS5—DM Nash 19 (R, R) (& G¥,G" WS NICEWTH
Nash I TIE7RL\o
o (R,R) [&. (NR,NR) Z)\L— b
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J\1JX—%"—x Hypergames

EDIRR

o BEDITENICE T DRENRIASNGBLHS [11] EWD T, ¥—
LCRHTBRENELWVE [FRSELY,

o —ABBREETILOXVAIL - EFTILDZEHEH T, &£0ODb
(FLEFRBRBRERRICENTE. TBICET DIRGFURTE & HVR
DRI [CBENBREDOUREMZER LR INER S,

o LH L. HEDTREMDIRRED—MIERIIFELLZL. ZNICE
REIMER EDNRE,

Norimasa Kobayashi (VALDES) ES — BEBNBE DR 28 /29



References

[1]

[2]

[3]

[4]

5]

6]

[7]

8]

Masahiko Aoki.
Toward a Comparative Institutional Analysis.
MIT Press, Cambridge, 2001.

Robert J. Aumann and Adam Brandenburger.
Epistemic conditions for nash equilibrium.
Econometrica, 63(5):1161-80, 1995

Kaushik Basu and Jorgen W. Weibull.
Strategy subsets closed under rational behavior.
Economic Letters, 36(2):141-146, 1991

Peter G. Bennett.
Hypergames: Developing a model of conflict.
Futures, 12(6):489-507, 1980.

Peter G. Bennett and Chris S. Huxham.

Hypergames and what they do: ‘a soft O.R.” approach.
The Journal of Operational Research Society,
33(1):41-50, 1982

Takehiro Inohara.

Interperceptional equilibrium as a generalization of nash
equilibrium in games with interperception.

IEEE Transactions on Systems, Man, and Cybernetics,
30(6):625-638, 2000.

Ehud Kalai and Dov Samet.

Persistent equilibria in strategic games.

International Journal of Game Theory, 13(3):129-144,
1984

Mamoru Kaneko.

[9]

[10]

[11]

[12]

[13]

[14]

Epistemic considerations of decision making in games.
Mathematical Social Sciences, 38(2):105-137, 1999

Norimasa Kobayashi and Kyoichi Kijima.
Optimal substructure of set-valued solutions of
normal-form games and coordination.

Journal of Systems Science and Complexity,
22(1):63-76, 2009

AKIHIKO MATSUL.
A theory of man as a creator of the world.
Japanese Economic Review, 59(1):19-32, 2008

Karl Popper.
The Logic of Scientific Discovery.
Hutchinson, London, 1959

Yasuo Sasaki.

Modeling Subjectivity and Interpretations in Games: A
Hypergame Theoretic Approach.

PhD thesis, Tokyo Institute of Technology, 2013.

Yasuo Sasaki, Raimo P. Himiliinen, and Esa Saarinen.
Modeling systems of holding back as hypergames and
their connections with systems intelligence.

Systems Research and Behavioral Science, pages
n/a-n/a, 2014

Yasuo Sasaki, Norimasa Kobayashi, and Kyoichi Kijima.
Hypergames with mixed strategies — equilibria and
comparative statics.

In GDN Montreal, 2007

Norimasa Kobayashi (VALDES)

BEBNBE DR



	階層的意思決定と粗い認知フレーム
	選択肢集合の要約表現と社会制度
	ハイパーゲーム Hypergames

