[2R2 sz

LAV

2 HF—F U Y

Science Tokyo Research Repository

Od/dodn
Article / Book Information

oo(@o)

Citation(English)

Type(English)

gobbobbbudgoodgobboobouoooad

0o:00@O),

oooooo:0o0o0ooo,

00O00:0092680,

00 000:20130 90 25001,

ooooo:oooo,
000:0000,000,0000,0000,00000

Degree:Doctor (Science),

Conferring organization: Tokyo Institute of Technology,
Report number:[J [0 926801,

Conferred date:2013/9/25,

Degree Type:Course doctor,

Examiner:,,,,

Doctoral Thesis

Powered by T2R2 (Science Tokyo Research Repository)



http://t2r2.star.titech.ac.jp/

oooonn

Joooobogobooobobouooboud

oo otdboogboogdn

oood
Jobooobooobooougoboga

oooobood

Joooobboooooo

20130 60



010

1.1

1.2

020

2.1

2.2

2.3

24

g30

3.1

3.2

3.3

3.4

3.5

oo

UO0O000O000 .. e e

OO0OO0O0 ... e e

ooooboooao

21,1 00000000 ... e e e

OO00OO000000 ... e e e e

221 000000 . e

222 000000000 ... e e

223 000000D00OO0ODOODO0O0O0O ... o oo

I

231 00000O0D0000OO0000000 ... oo

232 0000D0OO0DOOOOODDOODOODOODO0 «. .00 oo ..

233 00OO0O0O0O0OOO0O0OO0OOOODOOOOOD00O0. ... .00 00 oo,

234 00000000000 .. s e

OO0OO0O0 .. e e

gboogbgooobooboooo

OO0OO0O0 .. e

OO0O0O0O0 ... e s s

341 OO0OOERTUODOO ... e e e e e s

342 0000000 ERT . ... e e s

JUDOOODO . e

10

10

11

11

11

12

12

13

15



040

4.1

4.2

4.3

44

4.5

4.6

4.7

gs50

5.1

5.2

good

go

oooobooooooboooooboooo

I

I

421 00000O0O0OO0O0OO0O0O0OO0O00O000 ... oo

gboobooboboboobooboooboobooboooon oo e e e e e

OO0000000000000 ... e e e

441 logt OOOOODOOCOOODOODO .. .o e e e e

442 000000D000OO0O0D00O0O0O0 ... 0

I

I

400000

ooooboooon

26

26

26

26

28

32

33

34

35

39

42

43

43

44

46

50



Ui Ui

1.1 O0Ooooooood

oboooooooooooooooobobOoboboboboboobooboobooOoobooooon
gbooooooooooooooooooboooooooooooooboobooboboboboboo
gboboooooooooooooooooboooooooooooboobobOobOobOobobobon
oboboooboobooooooboooooooooooooboooboooobooooobobooboobobon
[41000000000000000O00O00O0O0O0UO0O0OO0O0OO0OO0OOOOOOO
ooboobooooboobOoobooboboooboooooobooboooooooboobooOooonn
goboobooooooobooooooooooooooooobooooboboboobbooobooooooDoo
00000000000000 460000000000000000O0000O0O00O0O0O0O0O0OO0O0O0O0
oboooooobooboboobooooobooboboooooooooboobobooooooono 10
obooooooboobobooboooboobooooooboooooboooboooboooooooon
oobooobooooboooboobooOoooboooooboooooOoobOooooboobooOooooon
gobooooooooboooooobooooobooooobooobooooooobooooboooooDoobOoo
00 (450000000 [34000000000000000O00O0O0DOOO0O0UOOO0O0ODOOOO
0O Quantal response model[31] 00 0000000000000 O00OOO0OO0OOOOOOOOOOOOO
ubooooooooogo
obooooooooooooobooooooooooboobOobOobO0oboboobooooobooooon
O0O0Knight[28) 00000000 DO0OO0O0O00O0O0UO0ODDOOODOODOOOOOOOOOOOOO
gobooobobooooobooooboobobooobooooobooooooboobooobooboboooobooobooon
gbobooobooboooobooooboooobobooooobooobooooboobobOOobobOOobobOoDbOon
gboboooooooooooooooooboooboooobobooboobobOobobOoboboboon
gbboooOoooobooboooobooboooobooboooooboooooboobooooOobooon
gboobooooooooboooobooooooboobobobooboboobobobobooboboooo

gboboobooobooobooooooobooooobooooboboboboboboboboboboboon



obobooboboobobobobooooooboobooboOobobooboboooobOoboboboboOoon
gbobooboooooobooobooobooobooooobooobooboboboboboboboboboboboo
bobooboobooooooooooboooobooooooboooooooooboooobobOobobon
gbobooboboboboobooboobooboooooobooooocooooobooboobooboooobooon
gboobooooooooooooooooooooooooooooooDoooobDOobOobDoboboo
ooooooboooogon
gbooooooooobooooobooooooooboboboboboobobooboooboobooboo
goboooobooboooooboboooboooboooobooboboooboobooobooOoooboooon
ooboooboooobooooooboooboooooboooboooooooobooobooooobooobobooooon
gbooboooooooooooooooooboooobooooboooooooooooooDoooDbOoon
gobooobooooobooobobooobooooooooobooobooooboooboboobooOoooboooooon
goboooobooboooobooooboooooooboooobooooooooboboooobooooboobooooDo
gboboooooooooooooooooooboboobobobobobOobobobobobon
oobooooboooooboooboooooboooboooboooobooobooooooooboooboooon
bobooboboobooboooobooboooobooooooboo
oboooooooooooobooooooooooooooooboobOoboobooobooooon
goboooooobooboooooboooboooooboomoooooobooboooobbooooon
00000000000000000000000000000000000000OO 173700000
oboboooboobooooboooooooooooooooboooooobooooooooboobobon
gboooboboobooboooobooboooogn
obooooooooooooooooooooooboobOobOOobOobOoboobooooobooooon
goboogooooooooboboooooboooooboobooooboooobooooboobooooo
gboboooooooooooooooooboobooooboooooooooobOobOobobobon
0000000000000000 [21]0000000000000000O0O00O0O00O0Ovon Neumann
00000000000 0000000000000 00000000D0OUOOOOn
oobOooooOoobooobooooooboooobooobooboboooobooobooOooobooobooOooonn
gbooboooooooboooooooooooooooooboobobobOobOobobobobOoDboOon
ubobooboobobobobobooboobOobobOobOobOobOobOooobobOOobOOobOobOoDbOon
bobooooooooooooooooooboobooobooboobooboobobobobobobobon

gboboooooooobooooooobooooooobooooooooboboboboboboboboon



boboooooooooooobooooooooooooooooboobOobOobOobOobOobobon
goooboobooobooooboobobooooboooobooooooobbooboooobooboobooooo
boboooooooooooooooooooobooboobobobobobOoboboboboboon
oboooboooooboon
oobooOoobooobooOobo0ooooooboooo0ooooooooooDboooooOoDo
ooboobbooOoobooobooboooobOoobooboooboooooooobooooboooooooon
goboogoooooobooobobooobooooobooooobooboooobooobbooboooooboobobOoo
gbobooooooooooooooooobooboooobobooboobobobobOobobobon
ooboooooooooobooobooobooooobooooboooooooobooobooobooobooOoooooon
goobooooobooobooooobooooogooobooooooobooooooooboobooOoooDoooo
gboooooooooobobobobobOobOobOobbOOoOObOOobOOoOOobOOobOOobOobOoDboOon
gooooooobooobooooobooooobooobooooooobooooooobbooboooooboobOoo
oboooboobooobooooooboooboboooobooooboboooobooobooooooobooooboboooon
oboooooboboooboboooooboooooan
gobobooooooboooobooobobooobooobo0oobooooooboooobobooOooDn
oboboobOoboooobooboooooobooooboobooooobooooobooboooboooon

gboooboooobooon,

l. 0oboooooooobooboobooobooboooooboooooobooboobooobooboooog

uboobuogbgobgobobbobooa

2.0000000000DbODObOOObOO0ObOobOO0bOoDLDO0bO0obOOobDOoObLO0ObOobDOODbO
oboobooooooooboobooboobooobooboobooobooooOooooooog

00o00o0o0oo0o0oOo0oD 40000000000 O0oUo0o0ooDoUoO0oooUoDOoo

1.2 O00O0OO00O0

goboooboooboooobooboobooobooooobooobooobooOoobooobooOooonn
obobooooooooooooooooooooboooobobooboobobOobobobobobon
oood

oobOooboobooobobooobbooboooobboboooobooooooooooboooboobooOooonn

goboobobooboboobooobooboooboobboobuoobbooboobboooboo



oobooobooooobooooooooobooooooooboooboooobooobboooooobooOoooooon

gboooboooboobooboboobooboobooboobobbobooboobooo

boooooooooboooboooobooboobobobobobOoboboboboooobooooon

oboboooooooooooooooooooooooooooooboooobooboboobobon

goobooboooboobobooobooboboooboobbooboobbooboobbooboo

obooboooobooooboobooboooobooooboooboobOoobo0oooOobooooOoDn

gbobobboboboboboobooooooobobobobobobobobobobobobo

goooooboog

uboabouabooooboaboabood



20 UOOoo0otdbotdtdod

21 ODO0OOO

0O00000DoO0o0oo00Do0oo0o0oDoO00ooDooo0ooooooUooooooOOoooo
0000000000000 000000000194700 H.A.Simon 0 O Administrative Behavior( [46]
Oo00o0oooo0oooooOooooooooooo

000000000 0oooo0Do00ooo0oooooooooDo0ooDooooooooOooono
gooooOooDOoOOoOOoOOoU0O0O0U0OOOODOOOOOO000OUODOOODDOOODOODDOOCODODOOO
oo0oooooooooooon

00000000 0o0000ooooooooooOo0O0000oUDooooDoDoOooO0ooOoooO0O0OO
0000d0oooooooooooooooooooo0o0gooo0ogoooooooooooogoo
00000ooooooooooo000ooooo00ooooooDooooooooDoooo00ooon
0000 D.Kahnemann O A.Tverskey 00 [51]0 0000000000000 OOOOOOOOOOO
ooooood

00000000000 Simon[46]0 0000000000000 O0OO0O0OOOODOUODOOOOOOO
000o0oo0oooooo0o0oo0oUooDoO0ooDooooooooOoUooOoUoooOooooOoOooo
0000000000000 0ooo0ooDo00Dooo0oooo0oo00oooooo0ooDooDooon
OO0000oo0ooopDoo SmonJOOOOOOO

000000oooooooooooooooooooDOoDOoOO0oOoOoO0ooooooooooooO
0000000000000 0ooo00ooo00oDoo00oDooo0oo0Uo0oOo0ooDoOoooDoDoO0on
oo0oo0oo0oooo0oDoO00oooooo0oooo00oDooooOoOUoOoOOoUDoOO0oDoOoOooo
0000000000000 0oo00Doo00oO00o0oo0o0o0oOo00oDoOo00DoDO00oOoDo0oDo
oodjoooo0o0ooooU0oooodoooo0UooDo0o0ooDoooooDoOooOoUooooOooooDo
O00000000DooOo0oooo0ooDooooooo0oooooooDoooooon

O0000000oo00oo00oDoo0oo0ooO00ooo0oooooOo0UoDoooDoOOoO0on

gbobooooooooooooooboooooooboooobooboobooboboobobobobobon



obobooooooooooooooooobooooooooooboOoboooOoooOooOoooOobobon
gbooboooooooooooooooooboooooooooooooboooooDoobOobobobon

gbobooboboooboobooooboobooooboooobooboooooboon

211 00000000

SmonO0O000O0OOODOOOOOOO0OO00O0OODOOODOOOOOD 2100000000D0000C0O
obobooooooooooooooooooooooooooobOobOobOobobOobobobon
gbobooboboooooooboboboboboboboboboboooobobobobobo

oboooboooooogao

SimonlZ XA EEMEDH5E

-REMFEN
- 5%
-FREMAEN

O 21: SmonO0OOOOOOOO

O000O0.Williamson[54] 0000000000 300000000000000000O0DOOOOOO
goboooooobooboobbooboboooboooooobooboooboobooobooOooobooon
oobooobooboooooobooooboobooooooobooboooooooooobooooooon
goboooooooooobboooboooobboooobooobbooobooobbooooobooOoooDoboOoo
ooooboooogon

gooooboboooobooboooooobobooooboobooboboooooo

00000000 [700000000000000000000000O00000000O0O0OO0OO
ooboooboobOooobooobobooooobooobooooooobooooboooooooooobooooon
gooobooboobooboooooobooooboboboobooboo 22000

oobooooOoobooobooobooobboooooobooooboobooooboobooobooOooonn
goobooobboooobooobooboboooobobobooooooooboooobboobooooooboooDbobOon

gbooobobooooboooooobooog



EFICKHEEHEDHLE

-TEAEME

VAS 1]
St CRESEM
AEEREN
CERLAV A BN

0 2200000000000

22 JU0u0oboood

00000000 FKnight28) OO0 0D0OO00O00D0O00O0O0D0O0OO0O0OOD0O0OO0OODOOOOOOOO
ooboooboooboooobooboooooboooboooooooooooboooobooboooooobooooon
gboboooooooooooooooooboooooooboobooboobobobobOoboboboon
ooboobooOoobOoobooboooobOoobooooo0ooobooobbooobooobooooooooooon

gboooboobooobobo

221 000000

0ooo0o00U0oooooooooooOC0OOODO0U0UUd0D0DooooooDooODOOODOOOo
oo00o0o0oooOoO0o00oooOOo00ooooOOo0OoOo0oooODOO0o0O0bOoOOoOooooODOoOOn
gooooooooooooooopoooOoOooOoOoOoOoUUoooooooooooDooOOoCoCoLbo
0000000 von Neumann O O. Morgenstern O 0 Games and Economic BehaviorDl [50] D00 00O
goooooooOooOoOoOoOoOoOoOoOoOoO

00oooo000000oooooooooOOoC0OOO0DOO0O0U00D0DDDooDoooDooDODODOOOOOOO
oo0o0o0oopooo0oooOo0O0o00oooOoOOoooooOo00oooODOo0o0bOoOODOOOO0OLOOn
gooooooooooooooooooOoOoCoOooOoOoUUoooooooooooooCoooobo
000000000000000 200000000000000000000O0DOOOO0ODOODOO 20
ooo0o0o040000000000000D0COO00O0OO0O0OO0RROOOODOOOOOOPO0O0O00O
goooo0o0oUoUooooooooooooOoCoOoOoOOoUUOUUUOODoOoOoDODODOOOOOODbo
0000000000000 00000oOoO0O0O0O0ODO0000000000000DODODODO0O00OD0OO

boboooooooooooooooooboooooobooobooOoobOobOOobOobOobOobobon



oboooooooooooooobOoboboboooooooooooobOOoboOo 1boboobooon
00000 1/20200000 1/20000000000000000000000DOO00O0OODOODO

boooboboboobooooboooobooooboooobOobooobOobob 200000000
obobooooooooooo200b00b00b00b0ob00obOOoOo0obooooooooooooboooDoan
gbooboooooooboooooooooooboooDooooDobOobOO0bobDOobOobOobOoboboo
boboooooooooooooooooooooooboobooobooboboobobobobobon
goooooboooboobooboooobooooo

O0000O0O000D0O00000O00000000000002:0000000DO01logz0000DO
oooooooO0ooobooOooooOoo0oooDooOo0oDboOooOdnlega0DoboObOOOODOOO
oooooobooooobobooooobooooogoo

00 XO0OOOOOoooOuUooUooUoUoOUOoUoouoooooooooooooooooo U(B(X))

0000000000000000000 EU(X)000000
1. U(E(X))> EU(X)000000000
2. UE(X))=EU(X)D00000000
3. U(E(X)) < EU(X)000000000

gbooooooo

U(E(X) - a) = EU(X)

b0 «b0000000D00O00O000DO0O0Db00Db00Db00b0D0 cObOO0bLOo0obLOoO0Dg
Ui «0000000000DO000 cO000bO0bO00ob0obooocobobooobooboooon
gobooboboooboobooboboobooboboobbooboobbooboobbooboo
000000 -Uy”/U'0o00000000U0-EX)U”"/U'000000000ooooo
0000000000000 000000000000000000 M.Allais[8] O D.Elsberg[19] O O
OO000o00oOo00oOo00oo00DOo00ooO00DOo0UOoOO0oU0DOD AllaisDdOooDod

obooooobooog
1. 00 AA000 10100
2.00 B00ODO8YD 10D0DOO0OO01IOSD00000001000
3. 00 c:;oopoo89po0opoooo110100

10



4. 00 D:0O00 09000000010 500

oo 4000000000AQO BOOOOOOOODODOODOOOODOOOOO CO DOOOO
0000000000000 000000000000000OODODODODO0O00000AD DOOOOO
gooooobooooooo

goooo0o0oO000UUUU A0000U00 BOODODOOUOOOUOUUOUOUOUUOOCcO pogooog
oo coooooopodgopooodooooo0 pOooDoDUOoOD CcooooDooOooooDooOooon
A0 BOOOOOOOO pOO0OOOOOOOOO0OOOOOOOOOOOO0OCOOOODOOOOOOOO

gbooobooboobgooooboboobobboboobooboobon

222 Q00000000

00000000 Tversky5l] 00000000000 OOO0O0OOOOOO0OOCOOOOOOOOOOO
gobooobooooboooooooobobooooboooooooooooooooooboooooboobooooDoono
oo000000 AQ BOOOOOOOOOOOO 100000000 0O0O0OCOCOOOOOOOOOo0.01
gooOoooOOO0OOO1000000000000000000000000DOCOOOODODODAD BOO
gooooooooooocOo poooOooOoOoUoboOOO0UOOODODO0ODOOUOODOOUOODDO
oo0oooo0o0o0oDOoO0o0oobO pOooOoDOOOoOODOOOoOoOoDO

0000000000000 0000000000000000Emhern[18] 00000000000
00000000000000000000000000000000000 Belll1]D000OO0OODOO
0000000000000 0000000000000000000000Machina29)000000O
goooboooobooooboobooboboooobooooooboobbOooDobOoooDobobooboUoDO
Gilboa[23] 00000000 UOOOOUOUODOOOUOUOD maxmin 0000000000 OOOOO
gboobooooooooooooooooooboooooobooooooobDooooDooboOoobDOobOobon

bobooboboooboobooooboooooboobooooboooobobooobooboooono

223 0O00O0OOOOOOODOOOOOO0

0000000000000 0000000000000000000000000 Maynard Smith[47]
gboboooooooooooooooooobooooooboboobobobOobobOobobobon
obobooooboooobooooboooobOoOoobOobOoooooooooooooboobobobon

gobooboooboobooboobooboooboobbooboobbooboobbooboo

11



bobooooooooooooooooooooooobooboOooboobOoboobobOoboOobobon
gbooboooooooooooooooooboooooooooooobobobobOoDbOoboDboOoo
boboooooooooooooooooooobooooboooboobobobobobobobobon
00 (Evolutionary Stable Strategy 00 ESS) 000000000000 Weibull[53]0 00000000
gboobooooooooooooobooooboobDOobDOobOOobobO0b0bOoDbDOobOobOoboboo
gbocobOoboooboobooooobobooooobooooboooooboobooooobOoooonbon

gbooobooobooboboobooboobooobo

23 UDO0O0ooobuoobboboboobooa

231 0O00OO0ODOOOOOObDODOOOOOobDOD

oboboooobooooooobooooboooooooooooooobooobOOobOooobOoOooon
gbooboooooooooooooooooboooooboooooooooooooDoobooooobDOoDbon
gboboobOoboooobboooooboooobooboooobooooboobooonog

obooooooboooooooooooooooobooboobobOoboboboboboobooboooboon
00000000000000 3600000000000 00000UDO0ODO0O0O0O0O0UDOOOOOOO
oooooooooooooOooooUoOoooooooooOObbO0o00OoOoOL.Seltendd0OoOoQgd
000 45 0000000000000O0000000O0DO0O00O0O0UDO0OO0O0O0O0LODOOOOOOO
O0000O00000O000OO0RMyerson 0000 OODO [3400000000000O00OO0OOOO
oobooooooooboooboooobooobobooooboooboboobooooobbooobboooooooon
goboooboobbooobooobobooobooobobooooboooboooboooboooboOoooboooon
oobooobooooboobooooobooooboooooooobooooooobooooboooOooooon
gbooboooooooboooooooooooboooooooDooDoboobDobDobDOobOoDbOoboDboOoo

gboooooooboooogd

232 JU0O0b0OOOOOoOoOobObObOOooOobboboooOon

O00000000000000D000 Mackelvey and Palfrey(32) 0D 000000000000 O0O0O
oboboooocooboobooool1oobobobobobooobooooooooooooooooboOooaon

Quantal Response 00 (QRE)0 0 0000000000000 DO0OOO0OOO0O0UOOODOOOOOOO

12



0000000000000 0000000D0O00D0DO000DO000DO0000000D0O00 Quantal
Response O logit 00 000000000000 0ODODOODOODOO  ODODO0DOODOOOODOOOOOOO
doddoboodoooboooobooooooob0 oo oo oo oo b uooooooao
goddoobobodoobodoooboooobOoooo b0 Lo oo0ooOoooLO LD UOoobooOoo
MackelveyandPalfrey[?)?)}[II]El[II]EI[II]I:I[IDDDDDDDDDDDDDDDDDDDDDDDD QRE
0000000000000000O0OO0 8000000000000 0oo0o0DUooOooDUoooo
0000000000000 O0OO0o0O0000000000 Resenthal 0000000 DODODOOOOONO
doodoobooooobooooobooobooooob0 oo oo b0 oo ooooboooao
[41]0

0000000 QRECOODODO0O0O0D0O0ODO0ODO0OD0O0O0O0OO0OO00oooooooooon
dofddoobooooboboooooboooobOoooo L0000 U0 b0 oo ooobobooOoo

OO00000000D0 Quantal Model OOOOOOOOOODOOOOODOO

233 UO0O0OO00OOOOODOOOOOOObOOODO

ubdboboboboboboboboboboboboboooooooooooooobaoan
000000 Heifetz[25] 00 0000000000000 0O0 200000000000000000O0
oboboooooooooooobooooobOobOOobOOobOobOobOOobobOobobobobobon
gobooboobbooboobooboobooboboobbooboobbooboobbooboo
gboooooooooboooooooooooooooooboooobooboooboooboobobobobon
ubobuboooooobogbobobouobobobobooobobboboooboobaband

bobooboobooobooboooobooooboobooboobooobooona

234 000OO0ODOOOODO

gbooboooooooobooooooooooobooobobobobOoboobobooboooboobooboo
000000000000000000000 (13)J000000000000000000O0DO0OO0OO
oboboooooooooooooooooooooooooooooooooooooooobooobon
gobooooobooooooooobobooooooboooooobobooobDoobboobooOooDboOoo
0000000000000 00000000000000000O0O0U000O0O0OUoDOoOoUoOo 130

goboobobooobooboboooboobboooboobboobooobooboobobooboo

13



boboooocooooooooooooooooooooooooooooobobobobobon
gobooboboooboobboobobooboooboobbooboobbooboobbooboo
oboooboooooogao

oboooooboooooooooooooooooooboobobOoboboobooobooooon
gbobobobbobobobobobooooooooooooobobobobobobobobo
bobooooooooooooooooooooooobooobooobOoobOobOobobOoboobobon
gobooboboobboobooobooboboooboobbooboobbooboobobooboo
bobooooooooooooooooobooooooobooboobooboboboboboboboon
oobooobooboooboooobooo wooobooobobocobboobooobooobbooooaon
goboobooobooboboobboobboobooboboobboobobooboooboo
ooooOooboobooboobboobooobooooooooboooboobboobboobobooooan
0000000000000 Boo0ooo0o0o0o0oo0o0oUo0DoDoO0ooUoooDoOoo
0000000000 (100000000000 oo

00000000000 Mckelvey and Palfrey[31] 00 0000000000000 0O0O0OO0OOOO

gboboobobooobooboooboobooboooooboooobooboooooboooooboan

24 000000

02300000000000000000DO00000O0DO0O0OOODOO

growm RESEMY RESEMN

sron BEnL |TEYRE

TrER M HEEER 4

YRY 3E () P=Y0))
oH

EDTHERM X Ee, () P=Y0))

Maxmin, nE
TE

023 0000000000000000

14



ooboooooobobOoooboobobooobboooobooooooooboooooooobooobooOon

gbobobobobobooooooooboboboboboboboboboooboboobooboo

gobooooooboobboobboooboooboooooobooboooobooobooobooOooobooon

oboobOobooooboooobooboooooboooobooboooooboboboobooboooona

gboboboboboboobooooooooooobooooobboooobooooooobooobon

bobooooooobooooooooooooooooooooooooooooboboobobon

goboobobooobooboboooboobbooboobbooboobbooboobbooboo

bobooooooooboooooooooooooooobooooboobooboooboobobobooban

uboboubooooooogbobobabobuobooobooabobobobonooooooaooda

goboobobooobooboboobooboboobooobooboooboobboobobooboo

obooobOobooboooboboooooboooooan

15



30 tUbutbdbootdboubbotdd

3.1 UOO0oooon

2230000000000000O00O0O00DOO0O0OOOOOOOODOOOOODOOOOODOOOOOn
gboobooooooooooooooooobooooooooobobobobobOobOoDbOoboDbOoo
gboboooooooboooooooooooooboooobobooboobobobobobobobon
0000000000000 0000000000000000000000000000Robson(39]0
gbobooooooooooooooooooboooooooboooooboobobobOobOoboboboon
oobooooooboooobooboobooobooOooobooooobbooooOoobooobooOoooooon
gooobooboooobobooboooboooboo
0000000000000000000000000000000D000 Blume and Easeley[12] O O
oobooboooobbooboobooobboobobooobobooboooobooooboooboooobooooboooon
gbbooboooobooboooooboooobobooobOooboooon
oobOooooOooboooboobooooboboooobooooboooooboooboobooOoooboooobooOooonn
gobooooboooboobooooboooooboooooooobooooooobooobooboooDboooo
gobooooooboobooooboobobooooooobooooOooobobooboobooOoooboooon
bobooooooooooooooooooooooooooobooooooooooooboobon
gboboooooooooooooooooboooboooooboooooboooboooboobobOoboboboon
0000000000000 0000000000000000000O0000DO Kelly2rjoOoOO
KellyOOOOOODOOOOOOODODOD ROOODOOOOOOODODODODODOOOOOOODDOO
o0l1g0oooooogoo pOo0ooOoOoO0OO0OD ADODODOOOOOOOOOOOODODODOOOOOO
oobooobooooboooobobooobboboooobooboobooobobooboooooboooobooobooooDo

obooboboooboooboooobooobooobooooobooobool10coboooobooooaon

(RO 10P —1

f= R

goooooOoooooUdoO fOooDO0O0O0ODOODOOOOOODOODUODOODOOOODDO fO

16



optimal fOO0D0DOOO0O0DODO optimal f00D0OO0O0O0DOOOOODCOOOODOOOOOOOOO
gobooobooooboobooobooooooooobooboooobooooboooboobooDoOoDO
gboboooooooooooooooooboooooobooooboobobOoboboboboboon
oobooooboooboooboboooobooobooooooboOooobooboOoooooboobooOoooooon
gboobooooooooooooooooobooooboooDoooooDooDooDobOoDbOobobon

ooo

3.2 JUoon

ooboooooooooobbooooobogoooooooooooooooobooooooooooDoo
oobooooOooboboooooooobOooboooooboooboobooobooOooooobooooooon
gboocoobooooboobooooboooobooooobooboboobDobobobooDboboboOoDOoDbO
bobooooooooooooooooooooooobooooboobobOoboboboboboon
oboboooooooooooooooooooooooboooooobooooooooooobooobon
ooooooboooooobooboooobooogobooooooboooooobooooobooo

odoooooboooobooooooooobooboooooooooooobooooooooooooooon
gboobooooooobooooooooooooooooooobooboobobobobOobOoboDboOon
uoboooboobobooooooboooob s000000bo0oboobooobooooooooon
oboboooooooooobooboooooboooooobooooooooooooboOobOobobon
bobooooooooooooooooooboooboooooboooboobooboboboboboboboon
bobooooooooooooooooooooooobooboOooboobOoboobobOoboOobobon
gooobooobooobobooooobooooobobobooobogoo

000 2z, U typed 000 t00000000000 . 000¢00000000000000000

ubo bouogooooaoboabod

oo 1

D= (17 E’7 {TFS}SGS?P,L)

000 I0000000,E={¢}ses 000000, SO0O00OO0DOO0OOOOO ODO¢CODOOODO
000 00000000000000000O0O0DOO0O0000000000000OP:Z—R 040
obooobooobOoboooboootobobooobooooo zt+1(i):Pi(§S)zt(i)DDDDDDDDDD

good

17



00 (¥s)(n® > 0), (X,esm =1)0 2y =1. 00000000000000000002000000
0000000000000000000000000000000000 1000000000000
0000000000000000000000000000 1000000000000000000

uoooooboon 4 bbbooobuobooboooooooooobon

3.3 Uuuoon

gboboboboboboboboboboboboboboboooooooooooboooooooo

gboooboooobooooboobooboooobooooboboboobOobooooOoboooonoOoDn

0100010 2000000000000000000000000O00O0O00O0OOODOO 1/200
gooooooooobobobooobooobogoooboboboboOo0 oo ogooDoDbo 1boo
ooboodo0 1800000 200000000 050000O000D0O0O0O0DO0O00O0DO 2000000000
00 :0000000000000000¢t000000 10000000 (1.15)f0000000000
0000000000000000000000000000 »'(t)0 »2(¢) 0t000000 10 20

Ofdoo0ooooooooooooooooooooao
tlim nl(t)/t =1/2
oo
Jim n?(t)/t = 1/2.
ooooooo
. 1
P <hm (1/t)In(2z4()) = = (In 1.8+1n0.5)> = 1.
t—o0 2

000 (In1.841In0.5)=In0.9, 000000 1000000000 0o0O0O00O0OUOOO 1000000
oboooo0O0o 2ooo0o0cO0oO0oOobOOobOoboOoOoocobOOobOob 20000 700000000 10000

gbooobooooo

boboooooooooooooooooboobooooooooobooboooboooboooboooboOobobon

gboocoooboooobooboooooobooo

oo 2 000:000000000000000000000O0
P(lim (zt(i)/zt)zl)zl.
t—oo

18



obooooooooooooobooobooooooooboobOobOOobOOobOoboboooobooooon

gboooboooboooo

ul 3 oo Ubuobgooabobgbobobobboabod

P (Jim (1/8) ) = (o)) =

S
o0 1 pfi= ~In(PYE%)). 00000000 000000000000 00
p P
s=1

(Proof) 000 &0 ¢t00000000D0O0O0OOOODO ()0 t0000000 ¢ O00DOOOOOO

googoood

S

% iln“”’(ft» = (n°(1)/t) In(P(£*)),

s=1

oog
P (tlirgo (n°(£)/t) = WS) -1

uboabouadaogan

t—1
P (tlirgo 2> (P = m) 1,
t=0

t—1

W, = Zt(i)/HPi(ft)
t=0

DDDtlithDDDDDD 1, 00000
— 00

P (tlggloiln(zt(i)) = pi> =1.
0000000 In(ay) = p'. Q.E.D.
0000D00000D00000;j0000000 «0000000000000000 p* > p.
0000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000
0000000000000000000000000000000000
00000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000

gbooooOobooooboooobOobooooboboooboobooooooon

19



3.4 UOJU0Oooon

000000000000 O000000 (ERT) 000000000 %,z 0000000000000
oobOooboobooooboooobooobooboonO ERTOO0000O00bOOoobOoobobooooaon
gbooooooooooooooooooobooooooooobDoboDobobDOobOobOobDOoboboo

gboboobOoboooooboooobooooooboooobobooooobooooonon

00 4000000000 K>0,0000 FEt(4,K)0 2z, 0 KOODODODDOOOOOOOO0OODDO

000000000000 (Erpected Reaching Time, 00 ERTOOD )0 000

0009, K)DODOD 400000 t00000000 KOOODOOOOOOOODODOOO0OO0OO

T
li ti K) =1
T%;p(% )

[e.e]
tht(i,K) < oo
t=1
00000000 Et(,K) O
Bt(i, K) = > tp'(i, K).
t=1
0000000000 well-defined 0000000000000 E(;,K)00000000000

000 ERTO0000000000 », 000000000000000000O0000O000

t—1
In(z¢(1)) = Zln(Pi(ft))~
t=0

ooooooooooooooboooooob0niidiobboooooooobooooobbo0ooooDoDo
obooobOooooooboooog

00 K>1,00000000040 ERTO p!>0000000 well-defined 0000 00 K < 1,0
00 pi<0000000 well-defined 000 0000000000000D000000O0OOOOOOO
oooooooboooobOOo ERTO0O0OO0O0DOOO0DOOO0ODOOO0ODOOODOOOOOOO0ObOOODbOObOOD

oooooooooobooboooooboobooooobooooooOooO0obD ERTO00O0oOoOoOOooooboOooo

goboooboboobboobbooobogo sagbbooobobooobobooboooboobn

000 K>1000WmKO00ODODOOOOOO0OO0O00 0 000000000000000000000

20



InK

O 3.1: ERTOO0DO0OOO0O

OO0000000O0O0OOOUOOERTO well-definedDOOODOOOO00OO0O0DOOOO0DOD K<10O0O0OO
000000000000 pf<0000000 well-defined 000 O

T
0007000 KOOOOOOOO0O00007T0000000000000 X(T):E(Zln(Pi(gt)>
t=1
0000D00000000000000000000 0 Wald,19440

T
Y, = In(P'(&)) —np’
t=1
00000000 Y,00000000000,00 optional stopping theorem 00000000,
T . .
E (Z In(P*(&)) — TPZ> =E(r)=E(Y) =0
t=1
ooo
T . .
£(3onwe) - ro
t=1

goo

Q.E.D.

21



0000000000000000 p(T)0000000O0O00O0O0O0DUOO0O0OU0DOOOOOUOO
O (Feller, 1966). 0 0000000000000 0OOOOOO

0070000000 F(TYOOODOOODODOOOO E(i,K)OOOODODOOO

X(T)
i

Et(i,K) =

0000000000000 p#00000000000000

0000000000000 PY(¢)0D0O0DOOODOOOO P!

max

(¢ )000O0 DOUOoooooo

go

uo 2

In K K + In P
PR B K) < 2T
p’L pZ

0z (€°)

000 KOOOOODOODOOOODO ERTO0000000000OO0 mKOOODOOOOOO p*0000

gbooobooboobooboo

3.4.1 OO0 ERTOOO

gbooooooooobooooooooooooobo0 ERTO0bO0O0O0O0OO00o0Oobooooboooboon

O00000 KOoOooooooooooooooooooooooo

001,>0,0000:;00000000000000000000000000

Et(i, K
lim 1, K)

_ 100 9 .
Ko B, K) i

@o) (=)

00 100000+:0000000000,00000000;ij0000p>p 000000 200

Et(i, K) _ (K + In Py, (€)'
Bi(j. K) WKy

00000 K —o00, 000000 pf/pi<1000000
(=)

o020 K—ocoODOO

In K/pt
(In K + In Phhao(£9))/p(5)

< Et(i, K)/Et(j, K).

22



oooooOob1bo0o0o0oo0d

- an/p(i)
K—oo (IHK + 11'1 Pgnaw(fs))/p(])

0000000 p>p/, 000000 :000000000000000 Q.E.D.

=p(3)/p(i) <1.

001000000 ERTOOOOOOOOOODOOOOOOOODOOOOOOODODOOOOOO
gboooboboooboboooboooboobooboobooboobooobOoERTOOODOOOOODOO
bobooooooooooooooooooboooboooooboooboobooboboboboboboboon

gboocobOoboooboobobooboobooboooooboboooboOoboooooboooo

3.4.2 0O00O0O0OO0OO ERT

ERTOO0ODOOOOODOOOOO0DOO0OO0 KOOOOoOOooOoOooooooooo oooooboooo
gobooboooooooooooobooooooboobooobooooo0 ERTOO0DO0O0oDOoOooDoOoon

OO0 ERTO0ODO0OOO0O0DOOO0O0DOOOO00OOOO000ODODO00000OOO0O00DOOOO

0200 ABO0U00O0O0O00O0O0OOOUO0OOUD DODOO0OOUDODOOODODOOO 2% 0000000
60%, 2% 0000000 40% 000000000000000000000000000000000O0
gboooooboooooobob 10 2000 200000000000 00 1000000DOO
00000 A000O0O0OO0D0O0O0O0O0O00D0D0D0D0D000000 200000000000000000
00000 A0 BOOOOUODOOODOOOOUOOOOUDOODODOOOO0OOD 2% 0000000 36%,
00000000 48%,2% 0000000 16%000000000000000000O0O0O0OOO (O

32000)

00000 KOOOOoooooooooooooooo ooooboo 200000000 200 K=3

oooooo,
p' =0.61n1.02 + 0.41n0.98 ~ 0.003800, P. .. (£%) =1n1.02 =~ 0.01980,
In3~1.0986, 00000 200
1.0986/0.003800 < Ft(1,3) < (1.0986 + 0.01980),/0.003800,
ooooo

289.1 < Et(1,3) < 294.3.

23



R—k I+ A REIEA~D1E A

BRA BRB
60% . 60%
@- e ¢

AL 281 B LI

1 |4:B=100:0 |A:B=100:0
(RIRBZAICEBEE)
2 |A:B=50:50 |A:B=50:50
(ZRBZEFSIHERE)

0 3.2:20000
282.0 < Et(2,3) < 287.1.

boobooobooboooobooooooobooooobooooooboboboboboboboboboboon
obooobO0ob0ooboobobo0 ERTobo0obobooooboooobobobooboobooooobobn

gbooooocoooooooboobooboboboboob 2000000000000O00D0DO
gbobooooooooooooboooooOoOoOooOooOooOooooOoobOobOobOobOobobobon
ooooboobooooboooo

O00 ERTOOO0O0DODOOOOO0O0O0ODOOOO00DO ERT’O0DO0O0O00O000 10000000
obooo0o0 3300 340000003010 200000000000000000000000K
o00o0o00o000oDb000D KOOOO ERTODOOO0O0ODOOOO0O0DOO0OO0O0oDooOooOooon

000 3500000000000DO0DO0O00DODOOO0mMKDOOOODODOOOODOROOO1
0000000000 p000000000000000000000000000000000000

00000,0000000000
Jlim Et(2,K)/Bt(1,K) = p(1)/p(2) ~ 0.9754.

gbooobooboobobbobooboon

ERTOO000O p*0000000000000000000OO000ERTOOOO0OOOODOOOOO0

goboobboobobooboobobooobooboobobooboooboobboobooboo

24



Et’(1,K)

InK

03300010 ERTOOODO

Et'(2,K)

InK

03400020 ERTOOODO

gbobooooooboooooooooooobooboobooboobobobobobobobobobon

goooooooooboooobo,oooobobooboobobooobooboboboooooboooDooo

gooooood
oobooOooboobobOooobooboooobooooooooooooboooooooobooobooonn

gbobooboboooboobooooobo,b0boobooboobooboooobooboooogoboo

25



0995 ¥

099

0985 \\

Et’(1,K)| 08

Et’(2,K)| 0975 | W
097

0965

096

03500000 ERTOOODOOO

00001100000 70%0 0900000 30%0 0000 2%0000000000000000
000011+ 1.0200000000 70%00 (0.9+ 1.02) 0000000 30% 00000000000

gboooboooo

3.5 300000

obooooooooooooobooooooooooboobOobOobO0oboboobooooobooooon
gooooooobooobooooooobooobooobooo,0obbooboobooobooboooboo
gobooobooboboooobooobobooobooboooboobboooboooboobooOoooooon
gbobooooboooooooobooooooooooobobobobobOobobobobobon
obooobooobooboobooobobooobooobooooobooooboooboobooOoooboooon
oobooooooboooooooboooobooOobooobOoobooooobOoooboooOooobooooooon

gboooboobooboboboobooboon

26



40 UOOLoUO0Ubootdbootdbotgbobotgubd
HEN

4.1 00000O0O0OO0OO0OOOOO0O

obobooooooboooooobooooooboooooooobooboobOoboobooobooooon
gobooooboooboooboooooboooooooboooooooooooboooooooboooon
boboooooooooooooooooooooooboooOoOooOoobOobOobobOoboOobobon
gboobooooboooobooooooooooboooooooooooooooooDoobobobobon
gboboooooooooooooooooboobooooobooooobooboobobobOobobobon
oboooooboooooboooooo

20000000DO0O00DOO0O0OOO0DOOO0O0DOOOOOOO0OOOO0ODOOODOOODOODOOODbOOn
goboobooboboooooooobooooboooboobooooobooobooboooboOooobooobooon
gboobooooooooooooooooobooooooboobobobobOobOobOoDbOobOobon
oboobobooooooboooboboooobooboobooooOooboooboobobooboooon
bobooooooooooboooooooooooooboooboooobooobooboboobobobon
gobooboobobooobooobobooobooboooobooboboooboooboobooOoooooon

obooooooo

4.2 U0O0O0O0O0OOOOQOOOOO

4.2.1 0O0OOO0OO0OO0OO0OODOOOOOOOOO

oooooooovyooooobbo3000 —10000000O0O0O0OODODOOOOODOOOOOOO
oboocobooboooboooooboooboobobooobooooooboobobooboobooooobooooOoDn
goooooooooooooobobooobobooobooooboooDobD0 1boboboboboo

obooobooooboon

27



0O0000000o0o0oo00Do00ooOo0oo0ooo0o0ooooooooooooooooo
0000 Quantal Response Model D0 0000000000000 ODOOODOOO QREOOOODOOO
000o0o00oo0o0oo0o0oo0d0oDoO00ooDo00oooooooUooOo0oooOOooooDOooon
00000000 00000QREODOODOOODONDOOOOO0OODODOOONONODOODOOOOoOoOOO
0000000000000 0000000000 Quantal OO0 O0OODOOOOO

Oo00o0ooooooooooooooon

Go (N,{S, - ,Su},m, - ,m)00000000000000 NO {1,---,N}000000000,
S0 {sa1, -+ sy 000000400000,8=8x---xSy000000000000,7:85 =R
000000 000000000000 %, =A’0Q0 S00000000000000; €%;0 S8,
00 %, 00000000000000000 04(s;) 0000000000 ;00000000000
Y=Y x.xXy000O0OODODOOOOO0OOoO00Ooo0ooDoo0oonoooooong o ex0On
oo, 0000 .00bbtid e oooooo p(s):HUi(Si)DDDDD,

1EN

mi(o) = p(s)m(s) 0000000000

seS
000 p;000000:000 0000000000000

00 5 P: RO A0 0000 40000000000 quantal response 100000
1. 000 =1,---,J@)0m e RFOODDOD0 Piy(n) > 0.(Interiority)
2.000m e RYO00O0 Py(r) 00000000 O(Continuity)
5. 000j=1,---,J(i)0m € RFO0O000OP;(n;)/0m; > 0.(Responsiveness)
4.000 j,k=1,---,J()0000,7m; > 7000 Pyj(m;) > Pi(m).(Monotonicity)

Interiority 00 00000 0000000000000 0000 Continuity 100000000000F,
000000000000000000000000000000000000000000000000
00000000000000000000000000000000Responsiveness 100000000
000000000000000000000000000000000000000000Monotonicity
00000000000000000000000000000000000000000000000
0000D000000000000000000000000

P(x) = (Py(m1), -+, Po(r,)) 000000000D0D0000 AO0040000000000000
000000000 P(r)eX 00 n=n(0) 0000 ¢ ¥ 00000000000, PosO X000

gboooboobooobgooboo

28



00 6 POIO00O0UCOOOOCOOO0OOOOD GUOOUOOOUOOOOOOO oxUO00%x=P(o)0O

000000, 00 Quantal response 000000

rPOOD0OODOODODOODOOOOOOPos00DOUODODOODODODO BrouwerJOODODODOODODOO

O Quantal response 00000000000
00 2000000 GOODOOODOO POOODOO Quantal responsed 0000000

gboooooooooboooobooooooooooooobobobobobobooobooboobooo
gboboooooooooooooooooobooooooboobooboobobOobobobobobon

gbooobooooooo

4.3 U00O0OO0OOUOOOOUOOOOUOOObLDOObLOObLuOOobouoboua

QREOODODODODOOOO0O0DOOOOO0O0ODOOOOOODOODOOOODODOOOOOODODODOOOO
0000000000000 oo00Uo00oOo0o0oO0o0U0oUoO0oU0ooOOoUooOO,()OoO (2)0o
0(3)0000030000000000000LO00O000O000O0OO0DOO0DOOOODOOODOO
ooooboooboooobooobooooooobooooooboooooobobooobooooboooooon
00000000o00o0o0000000000000U00U0OU0O0D00D0D000ODO (3)D00ooo
oobooooooboooboooooboooboooobooobooooooobooobooooooobooooon
gboobooooooobooooooooooooooooooobooboobooboboboboboDboOon
gboboooooooobooooboobobooboboboboboboboboboboboboboon
bobooooooooooboobooooooooooobooooboobooooooboboobobon
gobooobooobooooboobooooboooboooooobooboooobooooboobooOoooon
obocooOobooobooboboooOoobooooboobooboOobooooobooooboOobooon

4000000000 O00O000O0OO0ODOOO
G:(I7N7Aaa7(Ni)Ia(ri))

oobO/0D0000b0o0obo, NOODOOODO, Ny O NpOOOOO NODOO NpODOODODO
00000 NpOOOODOOOODOODODOUOOOD AODODDOODOODOO0, e N={m}—NpOUQOOUDO
On 00000D0OOCOOO0O0ODDOOOOOOOOD PP Np—100D0O0O0ODOOOO0ODDODOOO

googno (ri):NT—>RIDDDDDDDDDDDDDDDDDDDD

29



oo Goooooooooooboooo,0ooooo0oooooooDoooooobboOo o
goooo,0booooboooooboogooboobooboobooobooooboobooooobooobbooboboOooD
goboooooo,obooooobogboboobooboooboooboobooboooooobooobooon
obooobOoboobooboooobOoboooooboooobOooboooonoOoDbn

gbobobobooooooooobooobobobobobobobobobobbooooooboon

{C WY REN Frtng (7,1)

o h ()

m3
(B s rP(nm)(r‘!)nZ

R )

0 41: 00000000

oooooooooogon

N, :n 000000000 0O0DODO ODDOOOO

Ny = {n|n € N, a(n) =n1}.

Nl . GO0000000000D0D000000O0 00000

N! ={n|n € Np,3n; € Np, s.t. a(ny) =n, 00 =(Ing € Np, s.t. a(ng) =n)}.

ny : 00000 Pn)DOOOO0O0One Np OOOOOOOOOOODOOO

00000 nx e argmaxn/{rp(n) (n')]a(n') = n}

000 r(ng) = (ri(na),....,7j(na), ...,rr1(nqg)) 000000 ng € Ng—{n} 0000000000000
ooboobooboooboobobooboobobo0oboobDbooboooDbooboobobuoOoboboo
ggd

ubobooboobooobooboboooooboooooan

30



1. 00 000000 O00000000DOCDO0O0O000D 10 neN, 00000000

gboobgoobobboobooboobooboboo

2. 0004 000000000000000000000000000000000000 n,, €N}
000000000000000000000000 a(n,) 00000000 n,0000000
0000 b(n,) 0000000000000000 7pgu,)(nm*) 00 000 (n,) 0000000

oooooo Pinyp,) DODOODOOOOODOOOODO

b(n;n) = TP(nm)(nWL*) - TP(nm)(n;n)
000 nl, € {n]a(n) =nm}.

3.4, 0000000000000 r(nmx) O r(ny,) 000000000 O0O0OOOOOOOOOOO
00000000000o000o00o 000000000 oo0 any) OOOODOO b(n,,) OOO
bobooobooobooboboooooboooboobobooooboooboobob,boboobOoboboo
oobooobooooobooobooobooobooboooboooooooboobooobooooooooooog

ubooboooboboobooboobo

4. 00000000000 n,eNLOODDDOOODODOO,4n 0n,eNLOODDDOODOODODO
ooboooooooooobooobooboooboobooooooboobobooooOooooooog
000000000000 D0DDODDO N2 00D0000000000000 000000000 ny
oboobobooobboooooobooob oobooboo w0000 npeOO0ODbOOOOOOO0

obooobooooboooooooobono

5. 000 w00 npoeN, 000000000 DOOOOODOOODOOOOOOODOOO (DOOOO
uobooboooooooboobooboobooboooooooooobooooOoooooonog

O00ooOoooon)

6. 000 .0 (;000000000000O000O00DO 000 %044 0000000000000

gbooobooboobgoobooobod

r0booboooooooooooooboooboobooboobooooOoooooooboooboooon

ooooboooogoo

oboboooobooooooooooooooooooooooobooboOoobooboobOooboOobobon

goboooooobooooobooooboooboooboooboooobO0 NyOOoObOOoOobDOoOobDoo

31



042 00000

ROl

1,0 03

00 0=
2,5
1,0 0,3 3,2 1— p1

1,0 03

043 000000 100000000

0420 45000000000000000000000000000000O00O0D0OODODODO 4.2
gboooboooboobooooo1l1oboooboooooooboooob pobooooboooboo
o0430000000000 10000000000 0O000O0C0O0DOO0O02000000000000
oooood p 0000000000 DO0O0OD4400000000D0O00O0O0O01DOOODOOODOO
gbboobooboobo20000000000000D00000 ps0b000O0, 00000000 44
obooooboobooboobobooobobooooobobooobOo 450000000
gbooooooooooooooooboooboobobobobobobobooboooobOoOoboon
obobooooooooooooooooobooooooboobOoOooOoobOobOOobOOobOobobobon
gboobooooooooooooooooooooooooooboooobobOobOobOobDOoboDbon
gboboooooooooooooooooooboooooooobooboooboobooobooobooboban
gboobooooooooooooboooooboooooboooooooobobobobobobobon

gbobooboboobooboooobooboooobooooboOobooogon

32



0,3
p2 1,0

- p2 1,0

1- DPs 1,0

044 000000 2000000000

) o
PP

1,0

@

(I- pl) Ps

(I- pl)(lz> @

045 0000000000000O0

4.4 UO0O0O0O0OOOOOOOOOO

oboooooooooooobooooooooooboobOobOOobOOobOobOobOobooboobooon

gobooboboooboobobooboboobooobooboboooboobbooboobobooboo

33



boboooooooooooooooooboooooooooobooboooOoooooOoooOobobon
gboobooooooooooooooooobooooooooooooboooobDoboDbobOobon
gboboooooooooooooooooboooooooboooobooboboboboboboboon
OO0 QREOODOOOOODOOOOOODOOOOOOOODODOOOOODODOOOSOOODDODOO
ooooooooobooooooooooooboooooboooboooooboobooooboboooooo

obooobOooooooboooog

4.4.1 logitODODODOODOODOODOODO

goboooo:000bn, 0000000 yODOOOOOOOOOODOOOODOOOOOO0O0OO

oooooo:

j:0b0dnUOOO0OO0ODbO0ObOobObOoboo
ne: :m 1O000000O0OO0

N, :m00000000000000 ie Ns={nln€ N,a(n)=n}.
c:0000000O0OO0OOODOOOO O

gboboobobo sobOoOoOOOO0ObOOO0OOODOOOOOOOOODOODOOOOOOObOOODOODn
oobooooooooobooobooooboooooobooooboooboobooboooboooobo,0oobooo
0000 0O 1/1000000000,0000000000000000000O00O0OCO0OOO, 00O

obooos0OO0OoOoon

00 7 lgitD00000000000000, r(ny) 0 r(ny) 00000000000000000

exp (Tj(Z“)U)

5 e (2105

ns€Ns

gobooooboooboobooooooboooboo,obooboobooboooobooboono

oboobooobobbo soobOOObOObOOObOOODOOOOODOOODOOOOODOOOOODbOODOO

34



a

046:200000000000000O0O

4.4.2 0O0O0O0O0OO0OODOOOOOODOOO

gobooooo:00bbon00bobd00bbOoobOooboooobooooboobooooo

ooooogo
Ngx : nex 0000 ie. Nox = argmax,, {rp(,,(n')|a(n’) = n,}

b(ns) : b(ng) =rj(ne*) —rj(ns) ns € Nsand n, ¢ NexOOOOOOOOO n, 00000000000

oooooooooo
k : k= |Ng|.
¢ :c=|Ngx|.
€ : a reasoning ability parameter.

OO000eOlogitd 000000 ¢s0000,000000000DO00O0DDOOODOOOODOO
gboboooooooooooooooooboooboooooboooooboobobOobobOoboboboon
U000 e0O00OO0O0OO0DOOO0ODOOOOOOO0ODOOODOOODOO ebOOOOOODOOODOOODOOOO

gbooobogooog

00 8 000000000000000000, ()0 r(ng)00000000000000000

1 _
min {k,exp (b(n‘ﬂ)e)} if ng & Ngx

a
1-— Zns1§ENs*min {%,exp (we)}

c

if ng € Ngx

35



oboooooooooooooboooooooooooobOobOOobOobOobOobOoboobobooon

000 lgetCOOODOOOOO0ODOOOODOODOOOOODOO0ODODOOOOODODOOOODOOOOD

OO00000000oooooooon0 a000oobobobPOOOoOoooooooooooDDDODODOOO
gobobooobooooboooooboooboooboobooobooobo,b0bobo0oboo0oboooboobooobooo
gbooboooooboooobooo,bocoboo0oboooboooooooooboooobooooobooooon
0000000000000 000O00DO0O00DO000000D0000 ResentahlOODOOOODODOO
goboooooo,bobooobooboooobooobooobooboooboOooooboooooooOon

goo

4.5 UO0O0O0OOOOOOO

oboboooocooooooooboobOoboboboboobooooobono 2000000000000
o0o0oboo0o0 10200000000 (P)OOUOOD (THOOUDDODODOODOOODOODOOUDOODO
gboboooooooooooooooooboooboooobobooboobobobobobobobon
oobOooOoobOooboooooboooboooboobooooooobooooooobooooobooOooooon
ooooooboo0n70OO0OO0OO0O0ODOOOODODOODOODOOnDODOOODOODOODOO

oobOoooooobooooboooooobooooooooobooooooooboobOooobooOooonn
goboooboooooboobooooboooboooboooboooobooobbooooooboooobooo
gbobooooooooboooooooooooooboooobobooboobobobobobobobon
oobooooooooboooboooooboobooboooboooobooobboooooooboooobooOoooooon
gooobooooobOoooobooboobobooooboOooooobooboboooobOOoooDooboooOoDo
obobooooooooooooooooobooboooobOobOobOoobobobobobobobon
gboboobooooboboooooboooobobbooboooboooon

obooooboooboobooobooobooboooboobo -10oo0ob0 3boobooboooo
000000000 30000000000000000O0000O0O000 (L,0)oooo POUOOOO
ooooo (,4)0000000000000O0U0OD00OD0ODO0ODO0ODO0O0O0OO0UOUOO0OD0OD0OOO
OO0000000000000D0000 Mckelvey and Palfrey 10 DO0O00000 41300000000
6e0000o0oooOoobooooo9bboobboobboobooooboooooobOooDOooDOOoDO
gboboobOobobobobobobooooboooooboooooooboobobOobobooooo oo

gbodabugbooobogboaoboaboaooboooboboaoo

36



047 300000000

oooo0n0O0O0O0OO0ODOOODOOOOOODOOOOOFCPFODOOODOOOOOODOODOO
00o000oU0oU00oU00o00U00O0o00o000o0O0o (n—1)0O0O0DO0OUDOUD0OUD0OUD0O0ODO0OnOODODO
OO0 rFCPFOOODOOOOODOOOODOOOODOOOODOOOOODOOOODOOOODOD
gooooooooobodob n=50000000000000000O0DO0ODOOOODOOOODOD
gbooooooo ooboboboobooboobooobooboboboboboboboboboboboon
gooooboooooboobooooboooboo,ob0boooobooboooboooobooboooboon
goo

oob04800000 cODOO0OODOOOOOOOOOODOOODOOO4900000 eobOOOOO
oooooooooooo0ogoooogooooooooOoooO00ooOo FCPFOODOOOOO,000
Oo0oOOOOOOOOOOOODODODODOODOOOOOOO Mckelvey and Palfrey 0000000000
ooooooboooooboon

OO0 rCPFOOO00O0O0O0OO0OOOOOOODOOOOOOODOOOOOOOnOOOO00000000
ooooooooooooooooooooobooooooobooOoOObObObOO0O0OoO0goog FCPR
gbooboooooooooooooooooooooooooobooooboobobobOoDoboDbon
goo

oboooooooooobooooooobooooboobobobobOobo0oboboboboobooboooboon
obooobooobooboooobooobooobooooboooboooobooobooooOooboooon
obobooooooooooooooooooooooooooooOooboooOoobobOoboOobobon
oood

O00OoOo0oOo0oOoOoooooooooooooono ApPIOOOOOO 10000000 APP20O
oboboo2000000000000000 41000 41100 100D0D0ODOODODOODODO 400
Olgit 0000000DO0O0O0DO 0411 00000000000D000O0O00O0DO0O 41000000

c=500000041100000=10200000000000000000000000

37



09
08
07
06
w05
= 04
03
02
0.1

(=)
N
E =
[=>)
©o

048 logit0O0OOOOOODO FCPF

09
08
0.7

L 06

505
L

04

——n=10
——n=20

——n=30

03
0.2
0.1

o
NS
=
[=>]
oo

049 00000000000QO0O FCPF

000000000 HeifetzOOOOOOODOOOOOOOODOOOODOOOO 20000000000
ocooooooooooooooobooooobobooooboOooOoooob 412000000000000
gbobooboooobooooooooooobooboooooboooooooooooooboobobobon
gboooboooboooobooboobooboooboobobogov-090bbOObOODOOOOODOODOO
oboooboboobooobboooboooboooboooooooboooooooobooobooOoooboooon

obooooOobooooobooon

38



35
3
‘525
a 2 — APP1
15 — APP2
;>’ 1
05
0
0 2 4 6 8 10
0
0 4.10: Logit 0000000000000
35
3
=25
o
=
o 2 — APPI
?].5 — APP2
2
< {
05
0
0 1 2 3 4 5 6

0411: 00000000D0O0DOO0OOO

cooooooooooobooobbooooooooooooOoooooboboOoobOboOoOoDObOOooOon
boboooooooooooooooooooobooooboooboobobobobobobobobon
obooboooooboooooboooboooboobooobooboooobooboooooboooobooooDo
gboboooooooooooooooooboooooobooboobooboboobobobobobon
gbobooooooooooooooooobooooooooooboobobOobobobobobon
ooo,000ooooobooo0oooooboobo0ooooobooo0oooobOoboOoooooOboboOooooOoOon
oboooboobbooobooobobooobooobooooboooboOooboobooboboOooobooon

oboboooOobooooobobooboobooboooooboooooboon

39



HeifetzE T JLIZIKBHER

1
08 <A<
w 0.6
2
04
0.2
0 A
4 5 6 7 8 9 10 11 12
n
0 4.12: HeifetzO O O
Mackelvey and Palfrey D EER#E R
1.2
4 ’
i //'
go.s /
<06 —— %51
8., P
m] .
[ 0

0413: 00000000000

4.6 LU0O0O0OOOOOOOLOOOOOOOO

gboobooobooboboobobobobobooboboboobooboooobooooooooobooobooon
gboooooooooboooobooboboooooobo 200000000b00b00bObOOO0OO
oboboooooooooobooooooooboooooooooooooooooooOooooboOooaon
gobooooboooobooooooobboooboooooobooboooooooobooboooooDoOoo
boboooooooooooooooooooooooboobooboobobOobobOobobobon
gboooooooooooooooooooooobooooboobobobobobobobobobon
gboboooooooooooooooooboooooooboooooboobooboobobOobobobon

oboboooooooooooooooooobooooooboobobOobobOobobobobobon

40




gbooooOobooooboobooooooboo

gbobobobobobobobobobobobobobobobbobobobobobobon

boboooooooooooooooooooobooooboooboobobobobobobobobon

oboboooooooooooooooooooboooobooobooobooboobOoboboboobobon

goboobobooobooboboobooboooboobboobooobooboobobooboo

ooboooobOooboooobooobooobooOoooobooooooooboooooboobooOooooon

gobooboboooboobbooboobboobooboboobooobooboboobbooboo

bobooooooooooooooooobooooooobooboobooboboboboboboboon

ubodaboudgbouogbouoboobobobobbobooboobooboobobooboanoa

gboboboobgobooobobobobobboboboboooobobobobboooooon

oobooboooooooboobooOooobooobooobooobooooooooboooboooobooooon

gboooboobooboobooobobbobboboobooboobooboboo

gbobooboboobooboooobobooboobooobooboboooboOoboooobOoobooooon

uboogoooobgbdgboboboboboobobobobooooooboboboboaobada

boboooboobooooooooooooboobooboooobobooboobooboobobOobobobon

gbooobOobooooobobobooboOobooooobooooboOoboooooboooog

goboobobooobooboboobooobooboooboobboobooboooboobo

gbobooooooooooooooooobooobooooobooooboobOobOoboOobOobobobon

gbodgboobooboobuoobuoobobooboobooboboobuoobobboaobooooban

gboboooooooooooooooooboooooooboooooboobooboobobOobobobon

bobooooooooooooooooooobooooooooooboooOoooboOoboboOobobon

goboooboobbooboobooboobooboboobbooboobbooboobobooboo

bobooooooooooooooooooooboooobobooboobobobobobobobon

ugbobogoboaoboboobbooobuoobbooboobboobbobboobooboboooboa

gboboobooooboboooboooooon

oboooooooooooobooooobooooooooooooboobobobooobooooon

gobooboooboobboooboobbooboboobbooboobbooboobbooboo

goboobooboooboobooobooooooooboooboobooboboooooOooobooobooo

uboboaboboooboobbooobuoobboooboobbooboobboobooboboooboa

boboooooooooooooobooboobooboboboboboboboboboboboboon

41



gooo
000 ADDDODOOOOOO0OOO70O0OD 10000000 O0DOOO0 03000 —-1000000O0O0O0OO
OO00oo0oDOo0o00oo0D00 pO0O0OO0ODOOSO81ID0OD0O 007900000 0ODOODOOOODOOO
oboooooobooobooooboooboooboobOoOo BOooooOooooboooooo pOoOOO
gboobooooooooooooooooooooDooooDooooooDOooooDobDOooDOobobon
oobooooOooboboooooobboooboooooobboooooobboOoooooboOoooooon
goboooobooooooboboooobooobbooobooobbooobooobbooobDooboboooobooOoo
gbobooboooobobooooboooobobooobooboooon
obobooooboobooooooboobooooobooobobobobOobobobobooobooooon
goooooooobooogobooboobOobooobooooooboobob0ooobOOoooDOobooOOooOoDo
oboboobooboooobooooooooooooboooooooooooOooboobobobobobon
gbooobooogobooooboobobobooobooooboboboobobbooDoboboOooDUuDbO
oo0oooooooooOoo00ob0 pObOOO0O0O0OO0OOO0OO0ODOOOODOODOOODODOOOOODOO
oboocoooboooboobobooboobooboooooon
obooooboooboooboooboo0ooboooboboooobooooobOoobooboobooonn
boboooooooobooooooooooooooobOobOoOoobOobOobOobOobOobOobobon
goboooooooobooobooooboooooboooboooobooooboooobboobooooDboboOoo
boboooooooooooobooooobooooooooooooooooooboboboboon
obooobooooooooon
gboooooooooooobooboboboboboboboboboboboboobobooon
oobooooooboooboooobooobobOoobooooooobooboooobooOooboOoooon
gboooobooogobooooboobooboboooboooooboobboooobboooDobboOoDUuDbO
oboooboobobooobooobooboooboboooobooooboooobooooooobooooboooon
ooboooobooobooooboooboooobbooooooboobooooooooooboooooon
bobooooooooooooooooooboooboooooboooboobooboboboboboboboon
obooboooobooooboobooboooobooboooobo0obobooOoobo0oooobooooooDn
gobooooboooobooboobooobooooooooooboooobbooobDooboOoooDboboOon
gbobooobooobooboooooooooooooboooooboooooboooooboobobobobobon
oboboooooooooobooooooobooooooboooboooOoobOooboobobobobobon

gbobooooooooooooooooooooboooobobooboobobobobOoboboboon

42



ooooooo

4.7 400000

o4000000000000O0O0O0O0DDDOOOOOOOOOOOOODODDOOOOOOOO0OO00OO
obobooooooooboooooooooboooooobooboooOooboOobOOobOobOobobobon
gbooooooooooooooooooooooooooDooDooOobobDOobDOobOobOoboboOoo
gobooOooboooboboooobooooboooobooboooobooOoooboooobooOoooboooboooooon
gbooooooooobobobooooo,obooobooboooboobooboobooboobobooboooboooboobooDn
bobooboboobooboooobobooooboobooooboooobobooooboooboona

oobOoooooobooooboooooOobboooooobo0oooboOoooobooOooobooobooOooon
goobooboboobobooboboboboboboboooooooobooooboooooLooboo
oooooobooboooobooobobooobooooooboobooooooooboooboooon
gbooobooboooboboooooboooooboobooooboooobobooooboooon

gobooooboobooobooo,bocobooboobooboooooboobooobooboboonn
OO0000000ooO0O0lgitO000OOO0O0O0OODOOO0ODOOOOODOOOODOOOODOO
gboobooooooooooooooooooboooobooooboooooobobobobOoboboo
gobooooooooboooboooobooooooooooooo,obooboobooboooaoon
ooboooobooobbooboboooooobooooooobooooboooboobooooboooobooooboooooon
oboooboboooboobooboooobooooooooooooboooooooboooboOoooooon
oboooooobooboobooobooobooooboboobooboobooobboobooOoob,boooaoon
gbooobooooooooboooooooooboooooobobob0bUobOobOobOobOoboboo
obooooobooboooobooboobooboooboooooboobooooboOoo,boooboaoon
gboobooooooooboooobooooobobobobobobOobobOobobobobobon
gboboooooobooboobooboobobooboboboboboboboboboboboboboon

obooooobooog

43



50 Uootdbotd

5.1

0d

gbooooOoboooooboboooboobono

1.

uoboobooooooooboobooboobooooooobooboobooooooog
oobooboooboooobooobobooobooobooooboooobooooooooboooboaon
oobooboboobooobooboboboobooobooobooboobooooobooooooboOooog
obooboooboooobooooobbooboboobooboobooooooOoobooobooOooboog

ugboogog

oboobooooooboboooooobooboobooboobooobobooboboOoooooog
oobooboooooboooboooboooobobooboobooooboooboobooboobooobooo

uooobooboooobogoboo

oobooboobooobooobooboobooobooobooobooobooobooooooooooo
uoboboboobooobooooboobooobooooooobooooobooobooooboOooonog
ooboooboooooboboooboooboobooooobooobooobOoobooooOooooooo
ooboobooooooogoboooboooboooooooooooboobobooooooogoooog
ooboooooo,oboobboooooooboooboooboooboooooooobo,booobooboaon

gbogbooooobboaoboaobooboooa

gbobooobooooobooboooobooooOoOoOooOoobOooooooobobOOobOobOOobOobOobon

gbobooboboooboobbobboobooboboobbooboobboobooboboooboa

oboobobooobooobooooboooooooboobooobooooooobooooboooobooooonoon

gboboobOobooooobooooobooooboobooooobooooono

gooboobooobooboooobooboboooboobbooboooboobooobooobo

gobooOoobooboooobooooooboooboooooobooooobooooooooboooon

44



gbooobooobOooooboooooobooooooooboooooooobooooooobo,oooOoon
goooobooboooobooboooboboooooboooooboboooooboboobooDbOoo
AshbyOOODOOOOOCOCOCOOOOOOO0O0O0O0O0OOOOOOOOODODOOOOOOCOCOCODRODOO
oboboooooooobooooooooooooooobooboOooOooboobOOobobobobobon
gboooboooooooooooooooooboooooooobDoobDOobobDOobDOobOobDOoboDboOoo
bobooooooooooooooooooobooooooooooboooOoooboOoboboOobobon
oooobooogon

4000000000000 0O00DOO0OOOOOOOOOOOOODOOOODOOOOOOOOOOn
oboboooobooooooooooooooobooooboobooobooboooboobobobobobon

gbooobooboobooboooboobobbobooboobooboon

5.2 UJUOO0OOO

ooboooooboooboooboooo,00obbooboboobooboboobboobooboboboobboOoDn
gobooobooobooooooboooooooboooobooooobooooboooobobooooooooon
obooobOooooboobooooobooooobooboooboOobooon

gbooooooooooooobooooboooobooooooooboobobooboooooboobooo
gboooboooobooooboobooboboooboboooboobooobOoboooobooooOoDn
gbobooooooooooooooooooooboooboobooboboobobOobobobobobon
oboooooboooooobooobooooobooooboooooboooobooobooobooOoooooon
ooboooboboooooobooobooboooboobooooboboooboooOobooboooobooooooooooon
gooboooobooobooobooboooboooooooooooooooobDOoobooobDooooDooOoo
obooooooooooobooobooboobooobO,0oobooooobooboooboooboaon
gboooboobooboobobobooboboooobobooobooboooobobn

ooo000oooooO0o0Ooooooo0oooooo0ooooopPCcOdOoOoOOOOoDOOOOO
oboboooooooooooooooooboooooooooooooooooobobobobon
gbooboooooooboooooooooooooooooooDooobobDobDOobOobOoboboo
boboooooooooooooooooobooooooboobooboobobOobobOobobobon
gboobooooooooooooooooooboooooobooboboobobOobobOobobobon

gboboooooooooooooooooooboooboobobooboobobobobOobobobon

45



obocobOoboooboobooooooboooobooooboobooooobobooobOobooonoOoDn

gobooboooboobbooboobboobooobooboobobooboooboobo

bobooooooooooooooooooooboooobobooboobobobobobobobon

oboboooobooooboooooooooobooooooboobOobOobOobOobobobobobon

gboooboobooboboboobooboobooobon

oobooooooooboooobooobooooobooooboooboooobboooooobooOooonn

gboboboboboboboboooooooooooooobobobobobobobobobo

gobooooooboobooooooobooobooobooOooobooboooboboOoobooobooOoooboooon

uboboabbooobuooboobbuoobooboboobboobuoobbooboobbooabooa

gooobooboboboboobooboboobooboobobooboobobbooboobon

46



[]

[1]

2]

[12]

HREEN

obooo,000b00b0o0o0oooo,0o0oo0,0 1997

gbobo,0oboobooboboboboboboobooooooooobo,obooo0o0o0 2000000

00O00000000000,0 2000
000,00000000—000000000000000,00000,0 1998
0000,00000000000000,0 2008
00O00,000000,000,0 1975
0000,0000000000000,000000,0 1997

ooo,000bo0obooooooogbooobbo,00boo0obbo0oboDooobobOobn No.1100,0

2004

M. Allais, ”"Le comportement de 1’ homme rationnel devant le risque: critique des postulats et

axiomes de 1’ ecole Americaine”, Econometrica 21, 503-546, 1953

R. Aumann, ”Correlated Equilibrium as an Expression of Bayesian Rationality”, Econometrica 55,

1-18, 1992
R. Aumann, ”On the Centipede game”, Games and Economic Behavior 23, 97-105, 1998

D. Bell, ”Disappointment in Decison Making under Uncertainty”, Operations Research 33, 1-27,

1985

L.Blume, and D.Easley, ”Evolution and Market Behavior” Journal of Economic Theory 58, 9-40,

1992
R. Axelrod, ”The Complexity of Cooperation”, Princeton, 2001

L. Blume and D. Easley, ” Optimality and Natural Selection in Markets”, Journal of Economic Theory

107, 95-135, 2002

47



[15]
[16]

[17]

[18]

23]

[27]

[30]

J. Doob, ”Stochastic Processes”, John Wiley, 1953.

R. Durrett, ”Essentials of Stochastic Processes”, Springer 1999

E. Ebeling, ” An Introduction to Reliability and Maintainability Engineering”, McGraw-Hill Com-

panies Inc., Boston, 1997

H. Einhorn, and R. Hogarth, ”Decison Making under Ambiguity Rational Choice”, The University

of Chichago Press 41-66.

D. Elsberg, "Risk, Ambiguity, and the Savege Axioms” Quartly Journal of Economics 75, 643-69,

1961.

W. Feller, ” An Introduction to Probability Theory and Its Applications”, John Wiley, 1966.

D. Fudenberg, and D. Tirole, ”Game Theory”, MIT Press, 1993

H. Watson and F. Galton, "On the probability of the extinction of families,” J. Anthropol. Inst.

Great Britain Ireland 4, 138-144, 1874

I. Gilboa, and D.Schmeidler, ”Maxmin Expected Utility with Non-Unique Prior”, Journal of Math-

ematical Economics 18, 141-153, 1989

J. Harsany and R. Selten, ” A General Theory of Equilibrium Selection in Games”, MIT Press, 1988

A. Heifetz, A. Pauzner ”Backward Induction with Players who Doubt Others’ Faultlessness” Math-

ematical Social Sciences 50, 252-267, 2005

D. Kahneman, and A. Tversky, ”On the Psycology of Prediction”, Psycological Review 80, 237-251,

1973

L. Kelly, ” A New Interpretation of Information Rate,” Bell Systems Technical Journal 35, 917-926,

1956

F. Knight. ”"Risk, Uncertainty, and Profit”, Orlando, Signalman Publishing, 1921

M. Machina, ” Dynamic Consistency and Non-Expected Utility Models of Choices under Uncertainty”

Journal of Economic Literature 27, 1622-68, 1989

H. Markowitz, ” Portfolio selection”, The Journal of Finance 7 77-91, 1952

48



[31]

[32]

[35]

[46]

R. Mckelvey and T. Palfrey, ” An Experimental Study of the Centipede Game”, Econometrica 60,

803-836, 1992

R. Mckelvey and T. Palfrey ”Quantal Response Equilibria for Normal Form Games”, Games and

Economic Behavior 10, 6-38, 1995

R. Mckelvey and T. Palfrey ” Quantal Response Equilibria in Extensive Form Games”, Experimental

Economics 1, 9-41, 1998

R. Myerson ”Refinements of the Nash Equilibrium Concept.” Int. Journal of Game Theory 7, 73-80,

1978

I. Nonaka and H. Takeuchi, " The Knowledge-Creating Company: How Japanese Companies Create

the Dynamics of Innovation”, Oxford University Press, 1995

J. Nash ”Non-Cooperative Games” The Annals of Mathematics 54, 286-295, 1951

K. Neubeck, ”Practical Reliability Analysis”, Prentice Hall, 2004.

M. Osborne and A. Rubinstein ” A Course in Game Theory”, MIT Press, 1994

A .Robson, "The Evolution Attitudes to Risk: Lottery Tickes and Relative Wealth” Games and

Economic Behavior 14, 190-207, 1996

A. Robson, ” A biological basis for expected and non-expected utility”, Journal of Economic Theory,

68, 397-424, 1996

R. Rosenthal, ”Games of Perfect Information, Predatory Pricing and the Chain-Store Paradox”

Journal of Economic Theory 25, 92-100, 1981

A. Rubinstein, ”Modeling bounded rationality”, MIT Press, 1998

P. Samuelson, ”Foundations of Economic Analysis”, Harvard University Press, 1947

R. Selten ”The Chain-Store Paradox” Theory and Decision 9, 127-159, 1978

R. Selten ” A reexamination of the perfectness concept for equilibrium points in extensive games.”

International Journal of Game Theory 4, 25-55, 1975

H. Simon, ” A Behavioral Model of Rational Choice”, New York: Wiley, 1957

49



[47] J. Smith, ”"Evolution and the Theory of Games,” Cambridge Univ. Press, 1982
[48] F. Spitzer, ”Principle of Random Walk”, D.Van Nostrand, 1964

[49] W. Viscusi, ”Sources of inconsistency in societal response to health risks”, American Economic

Review. 80, 257-261, 1980

[50] J. von Neumann and O. Morgenstern. " Theory of games and economic behavior”, Princeton Uni-

versity Press, 1944.

[61] F. Craig and A. Tversky, ” Ambiguity Aversion and Comparative Ignorance”, Quarterly Journal of

Economics 110, 585-603, 1995

[52] A. Wald, ”On cumlative sums of random variables”, Annals Mathematical Statistics 15, 283-296,

1994

[563] J. Weibull, ”Evolutionary game theory,” MIT Press, 1995

[54] O. Williamson, ” The Economies of Organization: The Transaction Cost Approach”, American Jour-

nal of Sociology 87, 548-577, 1981

[55] P. Young ” An Evolutionary Model of Bargaining” Journal of Economic Theory 59, 212-220, 1993

50



HEN

oboooooooooooboboboobooooo.ooboboooooooobOobobooo,oonoa
goooooboooooooboooboo,oobpooboooooobOoobboobOooobDooDboboOon,
boboooboooboobo.ooboobooboobooo0oboobooooboboobooobooobooooon
gboooooobooobob,0coboboboooooooooooboobobob,0obobOoboboo
gbobooboboobooboooobobooooboooboobooboog.

oboboooooboo,0booboobooobooboobooboooboobooobooboooboboonn
go,0ooobooooooooooooboobooooooooobooboooooboooboboboboOoo
gboboobOobooobooboobooboboooooboooobobooooobooog.

oboooob,0boboooboboooboboobobobobobooboboboobOooboobobOobDOon
02100 coE00OpoooOoooooo,0ooo0oooooooooooooooooooonoood
obooooOoboooboobooooobooooobooboooooboon.

oooooooo,0oobooboooobobooboobooooboboobbooboooOoboboODo
U,0gbooboobooobooboooooooooobooobooboobooooooobooooon
ooooo.

O000000oo0oo0ooooooobooboDoDOD Norman FooOOOOODOOODOOOOO 200000
obooooOobooooboboobooboobooooboboooo,cobobobooobooobon.

gooooooboooobooooooooooobooooooooo,oobooooboOobooDo
gooooboooboobooooooboooboobooboooboobooobooboboobboo.obooooon
gooooooboooooooob,b0ooboo0bobo0obooboooooboooooboobooooobooboOoD
goooooOoOo0OO0OO0OOOOO.00O0O0O0ODOOO cCcoEOOOOOOOOoOoOoOoOoOoOoOoOoOoOoOd
obooooboooboooobooobo.ooboobobooboooobooobooboooooooOobooon
goooooooboob.oooboooooboobooooobooboooobobOoboooobobOoo
gboooobooobooboooboobooooooboooboobooobooooob.booboOooboobooooon

goboboooobbooobbboooobbboooobboo.oobbboooobboooobodg

o1



o,coE000ooooooooooooooooooog.
gbooboobgoboboooobo,boboobobobboboooboobobbooboboob

goooooobooon.

52



