Discussion Paper Series A No.515

14T I8 1T B J5 8 P R i D 6 R BA

2009 4 3 H

Institute of Economic Research
Hitotsubashi University
Kunitachi, Tokyo, 186-8603 Japan



2100000000000000001

good
uboboooboogd
20090 20 18405 OO 20090 30 80

1. 000000000

1980 0 0 0 0 O O Dum’enil (1980), Foley (1982, 1986), Fujimori (1982), Krause
(1982), Petri (1980), Roemer (1980, 1981, 1982, 1982a), Lipietz (1982), Flaschel (1983),
Nikaido (1983)0 01970 0 00000 O 0O(1965, 19770 O O [Morishima (1973, 1974)]100
Samuelson (1982)0 Steedman (1977)0000000000000000O0O0O0OO0OO0
0000000000000000000000000000000000000000
D00MO00000000000000@MOM@RIODO0O0O0O0O0O0OD OO KNoshihara
(1998, 2007, 2007a), Mohun (2004), Veneziani (2004, 2005, 2007), Matsuo (2008),
Yoshihara and Veneziani (2009), Veneziani and Yoshihara (2008, 20090 0 000000
0000000000000000000000000000000

000000000000 19800000000000000000/(1999, 2001)
0000000000000000000000000000000000000000
000000000000000000000000000000000 ITO00000
000000000000000000000000002 0000000000000
0000000000000000000000 21000000000ILO(2005, 2005a)
0000000000 0000000000000000000 10000000000
0000000000000000000000000000000000000000
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
0000000000000000000000000000000000000000
00000000000000000000000000021 000000000000
0097000000 0000000000000 000000MOo0Ooooon
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
ooooooooo

00021 00000000000000000000000000000000
00000000 10000000000000000000000000000(2008)
0000000000000000000000(@o0)0000000000000000

1 000000000000000000000000@O0000)0000000000000000000 3000
00D o000@UO000D)00D000000DMD 610000000000 @OU0OD)MOO0OD@OoOOn)D
00000@O0O00)000000000000000o0o0o0o0oooag



0000000000000000000000000000000000000000
000000000000000((R0080I0NN0N0N0N0N0N0N00000N020000000
000080 00000000000000000000000000000000000
Do00o0ooooooog
0000000000000000000000000000 20000000
0000000000000000[von Neumann (1945)]10 0 0 0 0 O O [Roemer (1980,
19810 0000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000 0000000000000000000000000000
0000000000000000000000000000000000000000
0D0000000000000000000000002000000000000000
0000000000000000000000000000000000000000
000000000000000000000
000000000000000000000000000000000000
0000000 O@¢GMT)D0000000000000000000000000000
0000000000000 0000000000000000000000
[Okishio(1963), 0O O (1965, 1977)]10 O O [Morishima (1973, 197410 00000000
0000000000000000000000000000000000000000
(GCET) [Bowles & Gintis (1981); Roemer (1982); Samuelson (1982)]0 00 0 0 GCET O
00000000000@1999,2000)0000000000000000000000O000
00000000000000000000000000000000000000000
O0000000I[D0O(2004,2007), O0O(2005,2006,2009)]0 0000000000000
0D0000000-00000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000

2 000002080 7000000000000DD0OO0OOO0OOOOODOOONONDDOOOOOOOOOOOO
(20090000000



0000000000000 00000000D0D000000D0D00000000000d
0000000000000 00000000D0D000000D0D00000000000d
0000000000000 00000000D0D000000D0D00000000000d
O00000oDo0ooooooooog

000000000000 000000000000000000 100 Roemer
(1982, 19822)0 000 00000O0D-0000O0O(ECP)D0O0O0O0OOODOOOOO
0000000000000 00000000D0D000000D0000000000g
0000000000000 0000000000000000000000  Roemer
(19820 000-000000000000000000O0O0O0O0DO0O0OOOOOO0O0
0000000000000 0000CECP DODO0ODO0ODOODOOOOOODOOO
0000000000000 00000CECP 000000000 0DO0O0ODODO0ODOOO0O
0000000000000 00000000D0D000000D0000000000g
00000000000000000000000O0000 Yoshihara (20060000 00
OO00ORoemer (1982)0 000000000 CECPOOOOOODOODOOOOOOOO
CECP OD00000O00O0DOODODOO0ODO0ODO0ODODODODOO0DOOODOO0DO0OonDO
0000000000000 10000000000 Yoshihara (2007 00000000
0000000000000 000000000000000000oOO@WEooooon
0000000 LEODOODODOOOOOODDOOODO CECPOOODDOOOOODOO
0000000000000 0OCECP DODDODOODOODOODOOOOODOOO
000000000000 0000000000000000000000000

0000000000000 0000000000D0000D0o0o0o0o0o0o0g
0000000000000 00000000D0000000D0D00000000000d
OOCECP DO0DODO0DDOODOODOODDODOODOODOODOOOOODOOO
0000000000000000000000(20090000000000FMTO CECP
0000000000000 000ooo0ooDo0DoooooooDoooooooooog
0000000000000 000ooo0ooDo0DoooooooDoooooooooog
0000000000000 000ooo0ooDo0DoooooooDoooooooooog
000000000000000000000O00 Yoshihara and Veneziani (2009)0 O O
000000000000 00000 50000000000000000000 CECP
0000000000000 00000000D0000000D0D0000000000Od
oooo

000000000 0Doo00o0ooooo0ooFMTOODO0OOO0ODOOO
0000000000000000(1997,2002,2000000000000000000
000000000000 00000000000000000000000000000
000000000000 00DoDoo0oo00Dooo0oDoDoo0oooooooooooDooo
000000000000 000000000O0 O Yoshihara (2007)0 Yoshihara and



Veneziani (2009)0 0000 0000000000000 00000000O0O0OOOO0
000000000000000000000000o0o00ooo0oo0oo0oooooooo
000000000000000000000000o0o00ooo0oo0oo0oooooooo
000000000000000000000000o0o00ooo0oo0oo0oooooooo
000000000000000000000000000@000000000000
00)00000000000000000000000000000000000000
D00000000000000000000000Veneziani and Yoshihara (2008)0 O
0000000000000000000000000000000000000000
D00000000000000000000000o0o00ooo0o0oooo0oooooog
0000000000000000000000 FMTOOOOOOOO0000 40000
Ooooo00d
00000000000000000000000o0o0oo0o00o00000000
000000000000000000000000o0o0o0ooo0o0oooooooooo
000000000000000000000000o0o0o0ooo0o0oooooooooo
00000 6 0000000000000 O00000ODOODOOO0O0O0OOOOODOOO
000000000000 000I[00(2005), O0(2005), Veneziani (2007), Veneziani
and Yoshihara (2009)]0 000000000 0(2005000(20050 0000000000
000000000000000000000000o0o00oo0o0ooooooooooao
000000000000000000000000o0o00oo0o0ooooooooooao
000000000000000000000000o0o00oo0o0ooooooooooao
000000000000000000000000o0o00oo0o0ooooooooooao
000000000000000000000000o0o00oo0o0ooooooooooao
00 O O O Veneziani (2007)0 O Veneziani and Yoshihara (2009)0 0O O O
000000000000 00000000

2. 0OoOoOoOoOOOOO
000000000000000000000000nO0000000000O0
000000000000000NODOOOOODNDONONONONONDNOOONDONDODODODOO
000000000000 000D0000000OveNOOOOOODOOOODOO
0 cR'00000000000000000O000000ONONONONONONONONDNONODD
0000000000000 000NOIOO0O0O0O00DD0eR'000000O0OOO
000000010000 1000000000000@O00)000000000000
0000000000000 0000000000000000D00000000000
000000000000 @=Y, .0’ 0000
0D0000000000000000000000000 PcR_xR"xR'000
00000POOOOOOO2n+1000000 a=(-0y,-0,8)ePO00000 oeR, D



0000e000000000D00D0O0O0ODeeR!D0D0DO0OODOOODOOODOOOOO
000000eeR!I 0000000000000 00000D00O000Oa=a-aecR"00
O00C0eDOO0DODUOODODODODOUODOODDOODODUODOODDO PODOOD
R_xR"xR!000000OO (closed convex-cone) 10D D0 00ePOODOOODODODOO
ooobooboobooooo:s

Al. Va=(-0p,—0,0)eP st 20 & ¢20,[a>0=¢,>0];

A2. VeeR], Ja=(-ap—a,@)e P st a>c;

A8. Va=(-ap—a,a)e P, V(-d',a’)e R"xR], [(—g',ﬁ')S(—g,ﬁ):(—%,—g',ﬁ')e P].

00000000000000A1L. 00000000000 000D000O000000000
0000000000000 000000000000000000000000000
A2. 00000000000 O000O0O00O00000000000000AS. 00000
0000000 (freedisposa)D 00000000

00000000000 000000000000000O0O (subsistent
consumption vector) ] D 0000000000 10000 1000000000000
D000DD0D00OD0DD0DbeRIOODODODOODODOOODODOOOOOO0O00000000
ODbeR!O00OD000D0DDOOODODDOOODODODOOODODODOOOODODOOO
0000000000000000000000000000000000000000

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD((ov) NDDDD

ve

00000000 D0D0DD0DD0DDDODDODRDDRD(a capitalist economy) 0 O O O

<NOKRWi®Q >DDDDD[MM]DDP@%:nz@ePh=(4;gaﬂDDDDD

veN

gbobobooooboobooboooob100Do00o0o0oboobobooboooooooo

FA’(O(O =1) E{&e Rn|E|a =(-L-a,a)e P:E—QZ&}

000000000000 X00000 aX={xeX[~(IeX):xX'>x00000000

5 000000000000 XZ()(l,...,Xp)EIDy=<y1,...,yp)ERpDDDDD
x2yex 2y (Vi=l...,p) x>yox2y & xzy; x»>yo x>y (Vi=l..,p).
D00 —(-)00(-)00D00D00000000000000—(X2y)0000X2y000000000000

oooodi=l...,p:X<y,00000000000



0SX ={xe X|~(x¥e X):x'>x}000000000000000009SPO000000

00000000000 0POO0DO POOO (boundaryD D OO OO

DDDI:II:ID<N,O;(P,b);((oV) >DDDDDDDDDDDDDDDDDDDDD

veN

DDDDDDDDDDDDDDD(p,W)eRTlDDDDDDDDDDDDDDDDDDDD

Ood0ooobb00pbIxnODOOOOOOOOOOOOOODODO py2000 jooooo

oooooOobwz000OOOO0O0OOOO
gboobooooboooooowzpbO0OO0OOOOOOOOOOOO 1010
gbooboobooboooooow<sph O DOoDbODOODODODODODODOD
ubbobdd1g1gbboobuobbuooboobbobooboboooboooboo
ugobbboodoobobuoooobbbooobboboooobbboooooobobogao
U0w=gppbU0000000O0O0OO0OO0OgpOODOOOODOOODODOD
DDDDDDDDDDV&NDDDDDD(p,W)DDDDDDDDDDDDDDD

DDDDDDDDDDDDDDDDDDiDDDDDDDDDDDDDD(p,W)eREHDD,

oo00oo0o0Oo0o00oooooooooone)

o'=(~0 ~a" 0" P pa’ - (pgv +Wog ) (P1)

s.t. pa’ <po’ (resp. pa’ +wey <pe”),?

DDDDDDDDDDDDa"=(—0{6’,—gv,6")ePDDDDDEDDDD(p,W)DDDDDD

(Pl)DDDDDDDAv(p,W)DDDDDDDDDDDDDDDDDDDDDDDDDDD

O@PNODO00000000000000000000000000000000000
ugbboobudgbboooboobbooobuoobbooobuoobbooboobbon
ooooOoobooboooooooboopp=1000000D0OOO0OOODOOO

ubboobuoobboobuoobbooboobborbooboobboabog:

0O 1. [Roemer (1980; 1981)]: ﬂUUUﬂUUUﬂ<N,O;(P,b);(m") N>5555555

oo ((p,W) ,a)e R'M<xPOOOOO00O000 (a reproducible solution) (RS)7 (7777

+000000MPHOOODD0D0D0D000000000000000OGesp.)0000000000O0O0OODOONO
goboooobooooood



ooooooooooooooonooonoonnnnn:

(@) VveN, o"eA"(p,w), 00 e=Y, ¢ (@OO0OD0O0O);

(b) @>ab, 00 a=(-0,~e,@)eP & a=o-¢ (OOO0O0000);

(© w=pb (ODDODOOO0ODD);&
(d a<o (resp. o+opb<@) (O OOO00DOOON).

00 210 400000000G(@O0D000000000000000000000O0O0
0000000000000000000000000000000000000000
000000000000000MO0@WO0MO0000000000000000 @O
0000000000000000000000000000000000000000
00000000000000000% 0000000000000000000000
0000000000000D0Oresp)0000 1000000000000000000
0000000000000 0@O000000000000000000Ow=pbO
000000000000000000000001000 10000000000000
D00000000bO0OOO0O0O0O0O0O0O0O00D0000000000000000000
0000000000000 00000000000000000000000000s
00000MUODOD00000000000000000D00000000DO0MWOODO
0000000000000000000000000000000000000000
D0e00000000000000O000O0000O0D00O00000O00000000
000000000 e000000000000O0O0O0O0O0O0D000D000O0@OO000
0000000000000O0)00000000000ar

DDDDDD<MO$%BWMXW»N>DDDDDDDDDDDDDDD1DD
e ve

0000000000000 (balanced growth solution)J 0 0000000000000
goooogo

00 2. [von Neumann (1945)]: UEUDDEUDU<N,O;(P(AYBYL),b);(mV) N>UEUDU

0000 ((pw),e')e RIM P 700000000 (balanced growth solution) (BGS)L 1

oooooooooor>-1000000000000000000000000000
oon:

5000000000000000000(200890 20 210000000
¢ 000000000000D000000(0090 20210000000
"000000000000000000(20090 20210000000



(@) V(-ay,-a,a)e P, pa<(l+7z)|pe+we];
() @ >(1+7)(a +agb);

(© w=pb (QDOOOODODOO)

@ pa’ =(1+7)(pe +wop); &

(e) pa >0.

0000@@OODD0D0-00000000000000000000000Z0000O0OO0
000000000000000MUOO00000000000000000000000
0000000000000000000000000000000000000@O0
ugobbboodgobbouoooobbbooobbboooobbboooooboobobogao
ugobbboodgobbouoooobbbooobbboooobbboooooboobobogao
0000000000000 @UO0O00000000000O0O0ooons

ub 20000000000000b00o0bbo0oboobobooboaboa
gbobobobgoooooobeoboboboboboobooooobobobobon
uobbboodoobobuoooobbbdooobbboooobbbooooooboboboao
gbooboobooboobooooooooboxz00b0O0DOOO0OOOODLOOOOOO0
uobbbooooboboooobbbooobbboooobbbooooobooboboao
0000000000000000000000000000000000ONikaido (1983)
ugobbboodgobbooooobbbuooobbboooobbboooooboobobogao
ugobbboodgobbooooobbbuooobbboooobbboooooboobobogao
ubbooobooboobboobuoobboobuoobboobuoobboobooboo
ugobbboodgobbooooobbbuooobbboooobbboooooboobobogao
ugbbooobooboobobodoboobobooboobboobuoobboobooboo
ugobbboodgobbooooobbbuooobbboooobbboooooboobobogao
ugobbboodgobbooooobbbuooobbboooobbboooooboobobogao
ugobbboodgobbooooobbbuooobbboooobbboooooboobobogao
000000000000000000000000000Roeemer(1980; 19810000
ugobbboodgobbooooobbbuooobboboooobbboooooboobobogao
ugobbboodgobbooooobbbuooobboboooobbboooooboobobogao

s J0000000D000000000000000000000000000000000000000OU0Morishima
(1969) 0000000000

Yy J000000000000001000@@OO00O)0O00EEOO00D00)D0D00000000O0D0OO0non
0000000000000 0000000000MODO@O 200000000000000000000000
0000000000000 000000000000000000000000000000000000000nan
goooo

10 0000 Morishima (1960), p. 132000000



gbboobooboobbooboooboboon
ubobooobodgboobbooboobbooboo 1 0bbooboaboa

gboobooooboooooupoooooobobobobobobobobobobob

ugobbboodgobbooooobbbuooobbboooobbbouooooobooboboao

0000000000 P={(a+ah,a)e R*"|(-a,,—0,0)e P00D0D000000

000 1(Karin 1959): 000000000 (NO(Pb)i(e") V70000
@. 3o +agh, @ e P, Iz>-1,s.t. @ =(1+7)(a +agb);

(). I3peRI\{0]} s.t. V(a+ab,a)e P, pa<(l+z)p(a+ab).

OD0:()I0000D00PODOCOOOOOPOOOOODOOODOOOODOODOOO
gbooaoog:

Pt =1)={(a+ab,@)e Ploy =1} .
00P(ep=)00000000000000000000000000:
BP(a =1) ={(a+agh,0)e P(a =1)[3g 2 0:a=(1+ g)(a+agh)] .

0000A2.000@-e=b000000 (-e,-a,8)e P(ap=)000000000000
9=000000a=(1+g)(e+ab)0 0000000000000 BP(ay=1)00000
00000 BP(e=1)000000000000000000000000009000

0000000 (¢ +ogh,a )e BP(a,=)000000009g00000 20000
(H0O00D00@WOOOD0002000000000000000000:

P(ap=17)={a~(1+7)(a+apb)e R"|(a+agh,d)e P(ap =1)}.

DDDi—a+m@ﬁa@kaﬁqummDDDDDDDDDDDDDDDDDDDD
0000 (¢ +ogb,a@)e P(a,=1)000000

@ —(1+7) (¢ + b)) >0 —(1+7)(a +ogb)

ngooooboboooobodooooooobooooobooooooooooao



D00000000A3.00000i0000000 (o+0§,a”)eP(a,=1)000000

@ —(1+7) (" + ') >0 —(1+7) (o +5b)
000000000000000000000i00000000000000,
000000000000000000000n000000 (e+§’,a”)00000

00000000000 (¢ +eb,d)eP(ey=)0000000000000000

A7 > 7, st @' =(1+7") (o + ogb)
DDDDDDDDEDDDDDDDDDDDDDf—@mﬂj+%ﬂeﬁ@wﬂnﬂﬂ
000000000000000000000000

Ipe R"\{0},

s.t. V(a+apb@)e P(ap=1), p[@ —(1+7)(a +ajb) |2p[@a-(1+7)(a+agh)], (1)

D00D0000000000i000000000¢ >00000i00000000000
OO0b00e>0000000DO00O00ODOOUDOODOODOODOODOODOO
DDDDDDDDDDDPDDiDDDDDDDDDDDDDDDDDDDDDDDD8i>0

00000 (¢ +agb,a@ —&')e P(ay=1)00000 A3.000000000000MOON
[@ -(1+7)(¢ +a4b) [=000DDDDD
p[ﬁ* —(1+7£)(g* +0(6b)} =02p[ﬁ* —g —(1+71')((_l* +a5b)]

DDDDDDDDDDDpDDiDDDDDDDDDDDDDDDDDDDpeR:\{O}DD

D000 POODOOOODOMODG)IOOOOOODOO Q.E.D.

oo 1 DUD<N,O;(P,b)>DDUUUUUUUUUUUUUUUUUUU&)GRZUUUU

ooooooooooooooonnoonnon

00:000000000p,e,70000000000000000 ((p,1),e’,7)000

DDDDDDDDDDDDDDDDDD@GR?Dng*+a5bDDDDDDDDprb=l

10



gddodotuoooouoooooonooouooboood:
maxuepp[a—(g+aob)] s.t. poa+a,<po.
|:|DD|:|DDDD(I*DDDDDDDDDDDDDDDDDDDDDDD(DEQ*+0!Sb|:||:|D

DDDDDDDDDDDD<N,0;(P,b);(mV) N>DDDDD((p,1),a*)DDDDDDDDD

ve

ugboogbobod Q.E.D.

ubbdg 1 0b0o0bboobouoobboobuobboobooboboooboooboo
ubboogobuoobbooboobbooboonon
uggbobuoooobobbuoooobobboooobobboooobobooboboagao
ugobbboooobbouoooobbbuooobbboooobbboooooboobogao
ugobbboooobbouoooobbbuooobbboooobbboooooboobogao
ugobbboooobbouoooobbbuooobbboooobbboooooboobogao
gbboobuogboboobbuoobooobuooboboboobobooboboobooboo
ugobbboodoobboooobbbooobbboooobbbouooooboobogao
ugbboobobooboobboobuoobbooboobboobuoobbooboaboo
ogoboooooooboooodoboob PObOOOODOOOODOOOODODOO
DDDDDDDDD(A,B,L)DDDDDDDD AOnxmO0O00O0O0O0CODOOOOODO
DDDaijZODDDjDDD 1000000000000 00000000000ODO BO
nmeDDDDDDDDDDDDDDDDDhjZODDD j000 1000000000
ooioDoo0oo00O00oooooooooooOoOoOooooC0 LOIXxmOOOCOOoOoOOog
gboobooooooo LjZODDDjDDD 10000000b0o0boooooboooboog
DDDDDDDD(A,B,L)DDDDDDDDDDDDD

P

(ABL) = {(_050:_‘_1,6)5 R_xR”xR]

Ixe RT:(~Lx,~Ax, Bx) > (-0, ~0, )}

ooooooooo e

sy RXR'XRIODOO0000000000 0eR

(A‘B,L)D oo

ubboobuoobooboboobboobbuooboooboobbooboab
gboooobogboan:

01 ODobobobobobobobobOobobobobobobobo

fead o 28] s f] o)

g

11



1 0 0
x'={0|, x>=[1], x*=|0
0 0 1

gbboobogboobbooboobbooboabobg

(p,x,7)e ({pe A|OS plsé}x{xz}x{l})
0000000 p=000000p[B-A]-L=(11)000000x*0p=(01)0000

2
0000000 1DDDDDDDDDm’{JDDDDDDDDD(p,x,n):((o,l),xz,l)m
0000000000000 0<p<i00000p[B-Al-L=(p,,p,+L2p+1)0000
000000 30000Xx°0000000000000000000<p<i000000

0000000000000 0000000000000000000000000O0Og
Ullledb00obooboOobOOobObODO

({pe A| p, # O}x{xg}) u({pe A| p = O}x{xg})

ubbobodobooobugbbobobuoobboooboobog Q.E.D.

uggbbobuoooobobobooooobobboooobobbooooboboboboago
uobbboooobbuoooobbbdooobbboooobbbooooooboobogao
uobbboooobbuoooobbbdooobbboooobbbooooooboobogao
gbobooboobooobooboobobobooboobobobobooboboboonne

3. DoobobDobooooooan
ugdadgzio 20000gooboobbboboodgooooooobooooo
ggooobbbobooddooououooooobbbbbbbboooooouoboboobn
O00oooooooooo(AlLLDDDDODoD0OO0OO0O0OO AOnxnOOODODODODODO
O0MDOO0O0OI0Onxn00000000MO0000O0O0D0DO00(AlLL)D00ODODODO
000000000000 000000000 A10 A20000000000000:
AT. L>0;
A2. VceR], IxeR] s.t. x—Ax>c.
O0xeR!Onx10 000000000000 0O0OO0Xx=2000i000000000000
O0000000000n=2000000O0 000000000000 A2002x2

200000000000000Nikaido(1983) 0000000000000 000000O0ODO0OODOOOO0OOO
goboooobooooood

12



gbboobuodgbbooobooboooboabo:
go1000
ooboboi1bboooi10100b0000000b0 ;2000 10a8,>000 200000

1-a,

1
goopooogooog 1ood 1DDDDDDD61=|:O:|DDDD{
o

}DDDDDD
ogobooooooooooooboooooooobD 2010000000000 &,>000

0
108a,2000 2000000000000000 2000 1DDDDDDDe2=L}DD

|:|D|:_a12}DDDDDDDDDDDDDDDDDDDDD 100000000000 e,
— 8y

0000 1 000000000000000 x=te;+(1-t)e, (DD 0<t<HOOOOODO
OD0O0gx (OD00g>0)00000R000000000000000O0OO0OOOO
D0 100beR? 000000000 @eR?,0000000000000000DO00
OD000qxeR2, 0000000000000
00000000000 A0DO0OO0O0O00000000000000000000
000000000000000000000(AILL)D0D000O0 AYD A200000
0=000000000000000000000000000000000000000
0000000=000000000000000000p 0000000200000
p =(1+7)p A+L 2
O0000D0000000 2000000000 x>000x%x>0000000000

[P -PA]x=[p-PA% 3)
DDOODD000D0D000D 26[0100000
[P —p'Alaxe +[p P A|(1-2)xe, =[ B -P'A|x=[ R -P A%
DD00O0000000AD0000000 £>0000000
H[LAxe + L, (1-2)xe, | =1 4
ajafalalalalalalals

P(Lx=1)={(1 - A)x[3xe R? :Lx <1} & oP(Lx=1)={(I - A)x[Fxe R? : Lx =1]

HAX,
H(1=2)%,

bbb 1 o0bobogboobboobboobbooboobbooboaobobpbd

DDDDEDDD{E{ }DDDDDDDDDU—M{DWuznﬂﬂmﬂmﬂ

DDDDDDbeIS(LX=1)DDDDDDDDDDDDDDDDIe[O,l]DD,u*>ODDDD

13



. H A%
0O0o00O000O0x=| ,, .. |0000
4(1-20)x
(1-A)X edP(Lx=1) O (1-A)x >b (5)

ugbooobgaaoo

0000, =u'xe,000e, =u'%e, 100000000000000000000

00000 (1-A)e,0(1-A)e, 0000000000000000 1000000000

ubbooobodgboobobuoobooobuoobooobooboon

aFA’(ell,ez') E{(I - A)x

3aef0d):x=2¢, +(1-A)e; |

DDDDDDDDDDDDDDu—Mieﬁ@ﬁJDDDDDDD®DDDDDDDDﬁ

0000000000000 H(p'x)={yeR?*py=p (I-Ax}00000
E)FA’(el',ez')c H (p*,x*)

DDDDDDDDDDDDaﬂQxQDDDDDDDDDDDDDDDDDDDDDDﬁD

0000000000 p (I-Ax 0000000

000000000000 000000001 000000000000000
O00pO00D0O00D0OODOODOOO

p[(1-A)x -b] 6)

D0000MO00ooooO0p (1-AXxO000000pbp000000O0000000
0DDO00000000p (I-AXxO000pb000000yO0ODOODOODOODDOOO
00000000000000000000p 000@OD0O000000000000
00000000000000@OO0o00000oooon

p Ax=p Ax (7)
000000000000000000000x000000000000000000
00000000000(MO0000000000x0000000000 LxOOO 10
000000000000 1000 2000-00000000000000000000
00000000000000000 1000 2000-000000000000000

14



aquQDDDaﬂuanDDDDU—M{DDDDDDDDDDDDDDDDDD

{(I —A)x*}=8F—A’(el',e2')r\8I3(Lx=1). (8)
O000000000x 2100007 A =o0000000000000 o0

DDDDDQ&QjDDDDDDDDDD@DDx“sﬁ{mDDDDDDDDDDDDD
(&DDDDL@kj:#DDDDDD#DDDDDDDDDDDDDDDDDDDDDD

DD@MDDDQZA{z@fbDDDDDDDD1®DDDDDD@m55551@

Ow=10000000000000 1d0x 000000000000000 00000

00000000000 (e’) 00000000000000veNdDOO 0 eRY,O

ve

D00000e=Y, o' 000 0e000000pAX =pol0000000000veN

00000000006 e(0)000000x " "=¢x 00pA "=pe' 000000
DDDDDDDKDDDDDD@EDDDDDDveNDDDDD{”eA%ﬁyDDDD
DDDDDD1@MDDDDDDDDDD(ﬁijDDDDDDDDDDDDDDDDD

On 2107 =10000000000(p' x )00 A =0e0000000000000 @
D0000000000000

DDDDDDDDDDDDDDDDDD(p*,x*)DDDDDDDDD 2000 00

D00 200000a=x —~AX 0000000 a,=Ae, 00a,=Ae, 0000
002000

0 200000000p 000dR(e,e;)00000000000MIDO0ae000
9P(e/,e; )00 D0 P(Lx=1)000000000000000(e/,e;)00000
(I1-A)e, 00000 (I-A)e, 0 10000000000000000000000000

goboobooboboobooboobobpbbobObOobDbOObDO0ObObODbDOnOD

15



DDDDDDDDDDDbDDDDDDDDDDDDp*DDDDDDDDDDDDDDD

DDDDDDD(p*,l)DDDDDDDDaDDDDDDDDDDDDDDDDDDDDDD

DDDDDaﬁ(el',ez’)mDDDDDDDDDDDDDDDDDDDDDDDDD 200 b-

ubboobuoobbooboobbooboo
ugbbogobuoobbooboabo

00 8. [Morishima (1974]: 000000000 c¢eR: 00000 (labor value of ¢)
00000D0000000:

Lv.(¢)= min{ao|5|(—a0,—g,6)e P:E—ch}.

DDDDDDDDDDDDDDDDDDDDbDDDDDD|.V.(b)DDDDDDDDDDD
gomoboboboboboboboboboboppOobOobOobOobOobODbODbDOD
gbooboob 10100000000 bo0oboboobobobobobobobobon
ubboobuodgbbooboobbooboobbooboobbuoobooob:

00 4. [Morishima (1974)): OO0 00000000 b 0000000077 (the rate of
labor exploitation/J 0000 0000000O:

_1-lv.(b)
)=y b)

ugbbogoboaobobooboog:

00 2. [Okishio (1963)] (Fundamental Marxian Theorem; FMT): /7 /7 /777777
<N,O;(FEAV|YL),b);(mV) N>Uﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ(p*,x*)ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ

000000e(b)>00000

og0: 0DoboooOoobogb 20000000000000000000O000O0O0DOO00OO
O000000000000000@00D0000000000 Lx =10000000da

DDDDDlDDDDDDDDDDDDDDDDDDDDDDDDDDDDBIS(LX=1)DD

DDDDDDDDDDDDDSIS(LX=1)DDD 2000000ee0000000000O0

16



*

O00000000000e00000000000000000MOOO0 a=x —Ax

00000000000000000000000000000P(Lx=1)00000000
yeR?°0000000yedP(lx=1)00000y=[I-Ax000000 x=[1-A]"yO
0000yedP(Lx=1)000000Lx=L[I-Ay=100000000A=L[I-A]"0
000000ADIx200000000000L»00000000[1-A]'000000

DI:II:JI:IA>>0|:|DDDDDDI:Ialf’(Lx=l)DDD&DDDDDDDDDADDDDDD
gbooaoo

H(A,a)={ye R®|Ay=1]

gbobooboobbooboobood 2D|:||]8I3(LX=1)DDDDDADDDDDD

gboobooboobooooooooboooooooooooooD 100D oo0ooooOoon
ubboobobooobbuooboobobouoobobooboobboooboobbpbO
gbooboobooboooooooooopb0b0o0AOQ0ODOOOODOD 23000000
0000000000000 00000000000O0O0O0O0O0O0OO0

DO0O00D0H(A6)D00000H (Aa)={yeR*Ay<}00000000

goooooooo sbobobobobobobobobobobobobOobOoD
D00O0000AOODDex2(#b000000 H_(A,&)DDDDDDDDDDDDD

beH (A,4)0000000 Ab<100D000000 Lx"=L[I-A]"'b<10000000

O00DD000bLOODDODOO0O0O0O00OODODODDOOOO Lx"0 1 00000000

goog beD|.V.(b)|]DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD

DDDDDDDDDDD(p*,x*)DDDDDDDDDDDDDDDDDDDDDD

ugobbboodgobbooooobbbooobbboooobbboooooobobogo
O0ePOOOO0OOO0ODOODOOOOODOOODOOODOOOOOODOOOODOO

00000000000000000000000000MO0O0Oe>b00000000
O00e>b00000000000000000000DOO0O0ODOOOOOOPOOOO

00000000000000000e=b0000000000000000O0O0O0O0O0O

17



oooooobAb=1000000000DOCOOOOODOODOOOODODOOOOOOO
ubboobogboobo20bbooobuoobooobooboan Q.E.D.

oo 3000

3000:000000000000000000

0000890 3.5000000000000000000000GCET) [Bowles &
Gintis (1981); Roemer (1982); Samuelson (1982)]0 00 0000000000000 0O0O
0000000000000000000000000000000000000000
00000=000000000000000000000000000000000000
0000000000000000000000000000000000000000
00 AD0DO0OO0O000O0000O00000000000000000000000000
0000000000000000000000000000000000000000
00000000000 0000000000000000000000 A’0DO0000nN
00000000000000000000000000000000000000b>>0
0000000000000000 A0D0O0ODODOOO0OO0O0D0O0O0000O00O0bOO0O0
000000000000000000GCET 0000000000000 B 00000
000000000o0o0o0o000

00 A0 A200000000000000(AlLL) 000000000000
OOM=A+bLOODOODOOOOke{,--,n}000000000000O000O0O0
0000000000000 0000000000000kKkOO0O0D0O0O0DOO00O000

Ix(n+1)0 000000 =(u, 00,00 0

n+1

)DDDDDDD n+1000000

OindexOOOOOOWOoOOok-00OOODOoOODOOOO

vfk)zakj+ Y e +olL; Vie{l--,n} )

i#k,n+1

via=hb+ ¥ v (10)

i#k,n+1

O0o0ooooOoa@ooooooon
v =v®M +(1-20 )M, (11

0000000OMOMOOKkOOOOOOOOOOOOO0KkOOOOOOOOOOO
1-v¥ >0 (12)
00000000000
O000b>»00000ATIOM>0000000000b>0000000000

B O000000000000o000o0oo00boo0oooo0ooooooooOooonon

18



O00OM>0000000 Ar000b >00000000k0O000OOM,>00000
ugbbooboaobobooboog:

00O 1 [Bowles & Gintis (1981); Roemer (1982); Samuelson (1982): 7 /7707777

<Npim”wwiw)NWWﬂﬂnEEUUUﬂUUUAnﬂnﬂnnnnnﬂﬂﬂﬂﬂ
T ve

oooo00o00ooooon(pl)eRoooooo0omoniioke{l---,ntao

ooooook-00000000oookoooooonnnon

0D0:000000000000000 (pY)eRMO00D0OD00p[I-M]»0000

0000000000001 -M['2000000000000000k0000@DO0

gbooaoo

1

v =(1-90 )M, [1 =M. (13)

00000 M, =000000W=000001-%>000000000000M,>000

(*)
DDU—MFEODDDIimzommmmmmmmnwzomDme>ODDDDDD

Q.ED.

DD3:UUUUUHUUU@QOM”mHmQN>UHUUUHUUUQUUUHAF

O0000000000000M,>00000000K00000000K-000000
oo00okooooooooooooooooooooooooogonno(pleRTo
00000

00: M,>00000000koD0000wW>0001-®>00000000D00O0
0000000M,>»00000000Weak solvability 0100 000000000000

0=0000000000000M000000000p»0000000p[I-M]>00
ooooo Q.ED.

D];UUUUUUQUU@QOM”mHmQN>UUEUUUHUUUHUUUAH7
T ve

19



oooooooooooooM>00000000KoO0O0O0O00O00000O0O00:
(@ O0O0OKk-O000000000KOOOO0000000;

b)) ooooo0o0o0o00oooo(pl)eRO00000

000 100000k-00000000000000000000000000000k-
00000000000000000000000000000k00000O0OOOO0
0000000000000000000000000o0o0ooo0oo0o0ooo0ooooo
O0000000000000% 0000000000000000000000000
000000000000 @O0Q@oO00000000000kK-00000000000
1000000000000000k000O00D00000000O00000000kOO
0000000000000000000000000o0o0ooo0oo0o0ooo0ooooo
0000000000000000000000000000000k-00000000
00000000000000000000000000000000000000000
OkOoOoOOOOOODODO0OO0O0O0O0OODOODOO00000000000
M,>00000000KkOODATOOb>0000000000000000000
b >00000000KkOODODO0O0OO0O00O0000O0OO0O0DO0 1000000000
D00000000 10000000b =00000000k0000000M, 2000
00000000000000D000000000000000:

02 0000n=20000a,<1, a,=a,=2a,=0, b =0, bL,>0, blL,>100000
0000000000000000

0
M:[au }
bL, bl,
D000000M,200000000 10000®=(,0)0000000003)00
k=10000000000

o®

1
m=(aﬂ_l,0)[l —M] (14)

0000D0000MOOO0O0O([I-M]'000000

1-bL, 1-b,L, 0 1 0
[ —M]_lz I =M| _ (1-a,)(1-b,L,) _ (1-ay)
bZL:L 1- ay bZLl 1- an bz'—1 1
[I=M] |1 -M]| (1-ay)(1-bl,) (1-ay)(1-bl,) (1-a,)(1-bL,) (1-blL,)

“OOooobodozo0e0 s000OO00OoOoOoOoOoOoOoOoOoboOoOoOoooOa

20



000040 0000ooon

o (ay )
1-v9 (1-ay;) ’

0000w =(of,0§")=(a,,0)0000a,<10001-»" >0000000000000

bZL2>1DD||—M|<ODDDDDDDDDDD=DDDDDDDDDDDDDDDDDDD
gbooboobooboboobobobobobob Q.E.D.

O0ooO0OoOoooooObpOODOOOOOOOO0OODODOCOOOOOO0O GCET
000000000000 0000000000000 00@MO00DmMmO0B00b >0
0000000KkOOOODO GCETOOOODOO0DO0OO0OOO0O0D0OO0OOO0OOO0OOO0OOO
O0000000OO0GCET ODO0O0O0OoDoOoooOooooooooooooooooooag
ugobboboooobboooobbbuooobboboooobbboooooboobobogao
ugobboboooobboooobbbuooobboboooobbboooooboobobogao
OM,>0000000000000000OOOOCOOOOOOOOOOCOOOO0O00
ubboobogoooaobboobuoobboobbuooboboobuoobbooaonbobg
ugbboobuoobbooboobbooboobbuooboobbuooboboooong

ubobooob 100boboobooobbooboobboobooboboooboy
oooooooooooooooooooooooooooooooookonnnono
ok-oooooooook-ooooooooooooooo0o0ooooooo0 10000
0000000000000 000000000000OkOODO0DOODOOOkKk-OoOoOOO
O000k-00000000000O0O0OM,»00000000Kk0O000O0DOO0OODOO
O000000ooooO Arocobp>0000d00O0DODOOOOOOO0OODOD 100000
ubboobobogboobbooboobod

4, 0000D0D0O0O0D: 0000000000
000000000000(GCENDOODOONDOONONODNDOONONDDNOOONon
0000000000000000000000000000000000000000
00000000000000O0GCETO 00000000000 00000000019970
00(2004,2007)000(20090 00 00000000000000000O000DOOOOO
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
000000000000000FMTOOO0O0000000000000000O0O0O0
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000

21



0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
000000000000000000000000000FMTO 0000000000
0000000000000000000000GCETO000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000a0
000000000OO(Ro09)IODOONONONONONODOODODONOOOODODOO
00000000000o0o0o0o0o0o0

0000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
000000000000000000100000000000000000000010
0000000000000 00000000000000000000000(200800
00000000000000000000000000000000000000000
0000000000000000000000000000000000000000
000000000000000000000000000000-0000000000
00000000000000000000000000000FMTO 00000000
00000000002000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
00010000000000000000000000000000000000000
0000000000000000000000000000000000000FMTO
0000000000000000000000000000000000000000
00000000000000000000000000000000000300000
0000000000000000000000000000000000000000
000000000000000000000

000000000000000000000000000000000000
0000000000000000000000000000000000000000
00(2004,200)000000000000000000000000O000O0000OO0
0000000000000000000000000000000000000000
0000000000

0000000000000, 0000000000000000000000
O0000000000000000R 0000000000000 u()00O0000OO0
000000000000000000000000000000000 1000000

22



0000000000000 000000D0deR] 0000000000 DOO0ODOOdO
ggobbobbbodggoooobbobbbuooooobb, oooobobobboogo
0000000000000, 00000d00O0O0O0OO00O0O0O, 000997)(00
Matsuo (2008)0 000 0000000000000, 0000000000 DOOO

min ¢, st. a—a>c, (VeeR]: u(c)2u(d)) (15)

(-ag.—a,@)eP

00@5000e¢"000000000D000000D0O000N 0000000000

ugbbooobuodoboobobooboooon

00 5. Matsuo(2008)]: O OO00000000000000000000000000
Du(-)DDDDUUUUUUUUUUDUUDDDDDDDUUUUdeRZUUUUDD

0 u-0 O O (the rate of labor exploitation) 7 7 00000000000

u
1- ¢,

e'(d)= (16)

u
6¥0

DDDDDDDDDDDDDDUUUDDDDDDDDDDDDDDDDu(~)DDDDu-
oooooooboooooon

uggbbobuoooobobobooooobbboooobobbooooobooboogo
gobbboooobbooooobbbdooobbboooobbboooooboobogo
oopboooooobopPOODOOOODOOOODOOODOOOODOOOODOOOO
gbooboooooooooooooooombobobobobobobdobOobOoD
ugobbboodgobbooooobbbuooobbboooobbbouooooobooboboao

DDUDDDDe”(d)>ODDDDDDDDDDDDDDDDDDDDDDDDDDDDD
gbboobuodgbbooboobobooboobbosbuoubboobbuooboon

00000 € (d)>000 u(e)=u(d)000000 ceRTODT0DMN

ce dP(aop =1)\P(a =1)

ubobboodtovu-boobobobooobboobobbuooobboobobboobbog
ugbboobuodgboboobobooboobobuoobboobo 1 bo0boboooboooboo

DDDDDDD8f’(0{0=1)|]DDDDDDDDDDDDDD]DDDDDDDDDDDDD

ugobbboooobbooooobbbuooobbboooobbboooooboobogao

23



gbobodbooboobobooboooboboobooobomoobobobobOoDo
000000000 DNDNDNDNN0NDNM 000000 Nooonoooooo
gbboobodgbbooobuodobooobuoobooobooboboobooboo
ubooobod sbboobuoboobbuoobuoobbooboabod
gobbboooobbooooobbbooobbboooobbbouooaoooboobobogao
0000000000000000000000000000000(20090 420000
000000000000000000 Veneziani and Yoshihara (2008)0 0000000
ooooooobosoobboUoboobbo0oobooobbOOobobooobDo FIMTOOODOO
ubboobuoobbooboobbooboo

00O 4 [Veneziani and Yoshihara (2008)]: 70000070 <N’O;(FfA,B,L)1b);(‘”V) N> o

ooooooooooooooonoooooonn S 000oonnooononnnn
ooooooooooooooonnn

DDZDDDDDDDDDDDDDD(A,B,L)DDDD,DDDDDDDDDDDDDD

o3 5 aeft ) ee ool maeren

ugobbboogobbuoooobbbooobbboooobbboooooboobogao
gbboobogboobbooboobbuooboabbg

(p.x.7)e ({(0.D)}x{x'e RZ|x +x; =1} x{0})

ugbboobudgbboooboobbooobuoobbooobuoobbooboobbon

000000000000 (ABL)00000R,,),

rsars-of ] o i)

000000000000 cXOODXO000000000000bedR,,(2%=1)0

gooooo

0000 bedP,,, (%=)00000000000000000u000000000

00000000000 0bLOODOUOOOO0DODO0OO0O0D0O0O0OD0OO0O0ODOO ceR]O

0000 u(e)=u(d)00 cedP(oy=)\P(0,=1)000000000000000u00

IZIDe”(b)>ODDDEIDDDEIDEID 500000000000 00000ODOO  Q.ED.

24



00000000000Morishima (19790 00000000000000000000
gobbboooobbooooobbbdooobbboooobbboooooboobobogao
gobbboooobbooooobbbdooobbboooobbboooooboobobogao
oorMTOOOODOOOOOOOOOODOOOOO0O0ODOOOOOOODOO 10DO0OO
ocoooooobooooooobooboobooo FIMTOOODOOOODOODOOODOOD
gobbboooobobouoooobbbdooobbboooobbboooaoboobogao
FMTODOOOOOOOOO s0O000000000DOODOOOOODOODOOOODO
gobbboooobobouoooobbbdooobbboooobbboooaoboobogao
gbboobooboobbooboobboobooan

ooobo400000000 0000 FMTUOOOODDOODOOOODOO
gbboobuodgboboobbooboobobuoobooobodb suoobbooboo
gooooobbooooobbooooooboooosooboboFMTOOODOODODOOO
000000000000000(Q008)0 4000000 440000000000000
ugbobooobogbooboo

5, 000000000: 0000000000
00000000000000000000000oo0oo0o00o0o0o000000
D00000000000000000d00000o0o00oo0oooooooooog
0000000000 000000000000000000 FMTOOOOOOOO0O00O0
D00000000000000000d00000o0o00oo0oooooooooog
D00000000000000000d00000o0o00oo0oooooooooog
O000000000000000000000FMTOOO0OD0000000000000
OD000O00O0O0OFMTOOO0O0O0O0 GCETOOOO0O0O0000000000000000
000000000000000000000000o0o00ooo0oo0oo0oooooooo
000000000000000000000000o0o00ooo0oo0oo0oooooooo
(Roemer (1982)0 000 0D0-00-000000(CECPOOOO0DOOOOODOODOOO
D00000000000000000000o000o0o0o0ooo0o00oooooooo
D00000000000000000000o000o0o0o0ooo0o00oooooooo
D00000000000000000000o000o0o0o0ooo0o00oooooooo
00000000000000000000-00-000000000000000000
D00000000000000000000o000o0o0o0ooo0o00oooooooo
0000000000000000000000
00000000000000000000000o0oo0o0o0o0o0o0o000000
0000000(@o08)D 4000000000000 FMTOOOOOOO0OOOOOOO
00000000000000000000000000000000000000000

25



0000000000000000 FMTOOOOODOOO0000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000-
O0-000000CECPO0OOOODODONOOOONODODOOO(o08)D 50000
0000000000000000000000000000000000000000
O0O0OOCECP D0O00000D0D000O0O00O0DOOO0O0DOOO0ODOOO0ODOOO0O00OO0
000000000000000000000000000000000000000

000000000 OCECPOOODOOO0ODODOOONDODOOOODODOOODODOO
0000000000000000000000000000000000000000
00000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
O00OD0OO0CECP 0000000000000 O0O00O0D0O0O0O0D0O00O0D0O00O00OO0
0000000000000000000000000000000000000000
0000000000000000FMTOOO00000000000000000000
O00O0O00OFMTO CECPOODOO0O0ODODOOODOOOODOOOODOODOOODOO
000000000000 000000000CECP 00000000000 00O00OO0
0000000000000000000000000000000000000000
0MO00000000000000000000000000FMTOOO000000
0000000000000000000000000000000000000000
00000000000000000MO0000000000000000000000
0000000000000 00000000000000GCET 0000000000
0000000000000000000000000000000000 CECPOOO
0000000000000000000000000000000000000000
oooooooo

5.1. O0O-O0D0O0OO0O0OO
OOooOoDOobOoO0ooooooONOODOOOODOODODbOObOOOveNDO
0000000000000 00e"eR!0 10000 1000000000000@O
0)000000000000000000000000000000000000000
ugobbboooobbouoooobbbuooobbboooobbbooooboobobogao

26



0000000000 0eR!0000000D0O000DODOOOOODOODOOOOVeNDO
100000000beR!O00000O0D0O0OODOOOOODOOOODOOOOOOOOO

000000000 (a subsistence economy)0 0 0 0 O <N;(P,b);(co") >D ooood

veN

ocooooooooobooboooooooboooobobboooobobooboorP
gobbboooobobouoooobbbdooobbboooobbboooaoboobogao
Oooooobbobbod0veNOU4000O0O0OO0OOODOOOODOODOO 80000
ugobbboodgobbooooobbbooobbboooobbboooooobobogo
ugbbooobuodoboobboobooobuoobboobobooboon

a’ :(—ag,—g",ﬁ")e P (17)

gobbbooooboboooobbbdooobbboooobbboooooobobogo
ubbogobuodgbbooboobbooboobbooboabobg

B’ = (-4, -B" B")eP (19
oo ooboobooooobbooobooo

gbobooobooobbooobooooboboooobooooo %e[O,l]DDDDDD

DDDVGNDDDDDDDDDDD(p,W)eREHDDDDDDDDDDDDDDDDDD

O000pe'010100000000000000O0 8000000000000 DOO0
gobbboogobobuoooobbbooobbboooobbboooooobobogao

DDDDDDDDDDDDDDDDDDDDVeNDDDDDDDDDDD(p,W)eRTlD

000000000000000000000000000(®2)

min(uvﬁvv m—— oy +7 (P2)

st. p(@’ —gv)+[p(EV—EV)—wﬂg]+wyg >pb, (P2a)
p(a’ +B")<po’=W", (P2b)

oy +yy <1. (P2c)

000000000000 (e,p,4)e PxPx[01]0000000000 (pw)00000

D(PZ)DDDDDDDAv(p,W)DDDDDDDDDDDDDDDDDDDDDDDDDD

27



gbooooo:

OO 6. [Roemer (1982; Chapter 3)]: UUUUUUUUU<N;(P,b);(mV) >555555

veN

Uﬂﬂﬂﬂ((p,w),(uV,BV,yg) N)eRTlx(PxPx[o,l])#N 0100000000 G

ve

reproducible solution)J 00000 000000000000000000000000:
@ VveN, (¢ p",55)eA(pw), (COOOOOO0ODO);

®) a+p=Nb, (DOODOOO);
© B,=y7 @©OOOOOOO00);&
@ et+p<o COOOO0DOOODO).

ubboobodgbbo@uooboilbbooboboobboobbooboobbooboab
0010000@0O0D000000000000000000000000000000O0
gobooobooooobooboobooooooooboobDOooDOoooNDODOO
gbboobuoobbooboobbooboobbooboobbuooboon

5.1.1. O0-0000D0O0O

ugboboooobobobooooobbboooobobboooooboboboogo
gobbboooobbooooobbbdooobbboooobbboooooboobogo
gobbboooobbooooobbbdooobbboooobbboooooboobogo
ugbbooboouobboobduoboboobooboooboobbooboobboo
ugobbboodoobbooooobbbuooobbboooobboboooooboobobogao
ugobbboodoobbooooobbbuooobbboooobboboooooboobobogao
ubboobooboobobooboo

OO 7. [Roemer (1982)]: DUUUUUUUU<N;(P,b);(m”)V€N>UUUUUUUUUUU

ooonn w),(a” B, 7 oooooooooooooooooononnnnn
p %o N

ve

ooooooooooNgooooooooooooonn 6 000000C™, c%,
c® c" cPoooooooooo

ve C™ < (0,+,0)e A" (p,w);
ve C¥ & (+,+,0)e A" (p,w);

28



ve C™ & (+,0,0)e AY (p,W)\(+,+,0),(+,0,+);
ve C" < (+,0,+)e A” (p,w);
ve C” < (0,0,+)e A" (p,w).

0o00(++0)0eay>0, f>0, y4s=0000000000

O0D00O0C 0000000000 oD0O000oDo000ooooooooog
uobbboodoobbooooobbbuooobbboooobbbooooooboobobogao
D0D000000oDooCc*0000000o0o0000oooooOoooooog
0000000000000 D0000000000D0000D0000D00000ac™®o
ugobbboodgobbooooobbbuooobbboooobbbouooooobooboboao
ugobbboodgobbooooobbbuooobbboooobbbouooooobooboboao
D0000D000D00ooDDooooc"ooooooooOooooOoooooooog
ugobbboodgobbooooobbbooobbboooobbboooooobobogo
ugobbboodgobbooooobbbooobbboooobbboooooobobogo
D0000D0000D00D0000CP 0000000000000 000oonoooong
ugobbboogobbuoooobbbooobbboooobbboooooboobogao
gbboobogboobbooboobbuooboabbg
00000000000o0U00oo0ooo0oooUoooowW ' ooooooo
gboobooboobooooooooboooooooooooooooooop0ObOO 10
O0000000000b>0000000000000 100000000000 @>00
oboobooboobooboboobooboooboboobooobooboobooDOog-
gobopooooooboooobooboooboobogoooooboobobooDbon

DDD(@wMMﬁh%kUDDDDDDDDDDDDDDD@%EDDDDDD@%)
sfsisfsisfsisfs}s]s

(P, WW" +W(ag + 75 )= pb (18)
0000000 7z(pw)ODOOOO000000000000000380000veND

DDDDDDDDDﬂ(p,W)W+W(0{O+7/O):prDDDDDDDDDDDDDDDDDD

ZV€N<Q(V +év)=(g+é) =ZverV =W & ﬂo =7/O

29



goooooooon
ZOW g+ B) + % (0t + By) = pb (19)

00000000000000000000000000000000000000(@19)
00000000001 0000000bOOOODOOOOOOOOD 1 0000D00OO

i(e+p)0 10000000 &(ap+f)00000000000000Mm@ 03183019

gbboobodgboboobobooboobobuoobooobg r10bbo0oboooboo
gbobooooboooooooooooooppbbobooooooooooooog

P(b) E{(O{O,g)e R, xR"

Jae R :(-0,-0,0)e P&a-a>b]

O00D0000000bOOOOOOODOODODOOOOOODDODOPMDOOOOOO
000000000000 pp0000000O0O P(b)DOD@A9YUOOOOODODOOOO
O0000PMbOOODOODODOOOODOOODO0OODO0O0ODO0OODOOODO

0000000000000000 (&(2+8).4(a+6,))000 400000000

obo4000

DDDDDDDDDDDDDDD(a",[i",}/o)eA"(p,W)DDDDDDDDDDD

0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000 2(p,wWW'O00O0O000@18)
00000 200000000000000000000000000000

0 + Yo = Max {O, pb—;z(v|\cl>,w)W } (20)

0000000000000000000000900000000000000(@ODDO
000000000000000000
000000000MPE00000000000 70 500000000000
010000000000000000000000400000000000P(b)0O0
0000000000000000000000000000000000000000
0000000000 40000000000000000000000000000veN
Do00oooooooog
w > PP
7(p,w)
000000000000 000000000000000000000bO00O0O0OO0O

30



DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD”(prW)DDDD

000000000000 pb00DO0O00ODOO0ODOO0ODOOODOOOOOODO
0000000000000 D0000D0000D0000000000000
B _%+f _pb

a+f z(p,w)
0000000000000000vO00@)UIOODDOONDDO0NDDO0N0DnO
00000000000000000000000000000000vO0O0000
choooooooooooon

OO0 5000
O00000veNOOOOOOOOODOO
o+
= é<W"< pb (21)
z(p,w)
0000000000000 mo@)DO0OMmo0000Nooooooooooono

0000000 z(pwWwW' OODOODDODODDODODDODODOO

%+%=%$%WV (22)

O000000000000000000009Y00 @)oo ENDI0D

oy + [ S ay + 7

a+p wY
D00000@ADO0N00000g+48y >0+, 00000000000000000

0000000000000 D000000000000vODOoOooooCc®oo0ooog
ugbogood

gboengn

DDDDDDVeNDDDDDDDDDDDDDDDW"=ﬁ(g+,§)DDDDDD

(19000@OOOOODO00000 g +y =3(w+4,)0000000000000W

DDDDDDDDDDDDDﬁ(o&0+ﬂ0)DDDDDDDD po0 000000000000
0000000000000 0000 e+, 0000000000000000O0O0ODOO
ugbbooobodgboobbooboobbuooboobboobuoobbon
oo vooo
OO0b0000OveNOODOOOOOODO

0<W’ <i(a+f) (23)

00000000000000000000 7(pwW'OOODOODDDODOODDOOODOO

31



(220 00000000000000000000@0900(RN)ODR3)OO0

% + 5, < % + %

a+p wY
D000000@AUOOD0N000eg+B <o+, 0000000000000000
0000000000000000000000 pbO00O0OD0000000O0OODOOO
00000000000000000000000000 pb000000O0OOODOOO
0000000000000000000000000o0o0ooo0oo0o0ooo0ooooo
oc"ooooooooooo

oo 8noon
OobodbOveNDODOODOOOOUOODOOOOOODOODODOOODOO
0000000000000 00000O00O0OD0O0000OD ppOOOOODODODBODODODO

goooooo %=prDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD

DoOooooDoocPooooooo
goonoon
ubbooobuogboobboobboobbooboobbaNO 500000
gboobooooooooooosooogbo0oboooooooooobobobon
ubboobuoobbooboobbooboobbooboabobg
goi1od0oo0

5.1.2. O00O-000000(CECP)
000000000000000000000000000000000000
0000000000000000000000000000 Morishima (1974)000 0
000000000 3000000000000000000000000000000
00000000000000000000000000000:

DD7.me&ﬂ%%kUUUUUUUUU@MRM*&M@DDUUUUUUUUU
Uﬂﬂﬂﬂ(@waﬁn%)UgggggﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂveNﬂﬂﬂm
ve

ay+7>lv(b) v O00DO00000;

o+ <lv(b)evOoODOOOD.

5 O0000000000000000000000000000000MP20D000000000000000000
gooooooooooboooooooooooooooooooooooooboobooOo0ooooOooooboooboobooo
0000000000000000000000000000000000000000(200900 50000000

32



oo 70000douooooudod-rodooobooouobooodgao
oo ouooooboooouoooooooouod
P(b)DDDDDDDD LDDDDDDDDDDDDDDDDbDDDDD|.V.(b)DD 11
gddbodotbdooooooooooboooouoooooobooouooooooon

OO0 114000
oo 700dodoboodouooooud 1iz0o00o0nooouon
o0 12000
gtdoooouoooouon:
pb—;r(p,w)W”>
w

vl0ODO0O00 & l.v.(b); (24a)

po—z(p,WW" _
wW
00@4HY000 P(b)DDDDDDDD LOO0000O0O0000O0O0000O0O0o00oaoa
gooooooodao
OO0 1200000000000 010000000000O000O0000O
DDDDDDDDDDDDbDDDDDDDDDDDDDDDDDDI.V.(b)DDDDDD

vOoOOOOOD & l.v.(b). (24b)

(pw)DOODO0000000000 (¥(a+p)4(a+5))0 t(@+A)00000 10
O0000000GEDD)0ID0N0N0O0NoNoNoNon@4YYDOO0O0nonoooooon:

vOODOO000 & agg+7 >+ 5,); (25a)

vOODODOOO & o+ <o+ B)- (25D)

ubboobuoobbooboobbooboobbooboaobbooboog:

_ v pb— "W
veC"ucl ow’ <ﬁ(g+ﬂ):} po—7(pWW" P v (@ g), (26a)
- W W
_ v opb— W (o
veCTUCT oW > L(a+f)e pb—7(p,WW" _ P (@ é) (26b)
- W w
Oo@m)OO@D0DO0NDNDooooooo:
veCWuCc?P=voooooooo; (27a)
veC*uC*¥*=vOoooooono. (27b)
OO0 18000

O0@ENOO0O0O000O0-000000 (CECPOOOOOOODOOOOONOnN
0000000000000 000000000000000000000:

33



00 5. [Roemer (1982)] (CECP): UUUUUUUUU<N;(FfAy,’L),b);(w") >DUA1’ o

veN

A? JO000000000000000000 ((p,w),(aV,BV,;/g) N)UUUEUUUDD

ve

oooooooveNOoooooooooooo:

veCWWuCPvOo@Oo7oooo)ooooooo;
veC*uC*=voO@OU7000D0)0OODOODO.

ugobbboooobbooooobbbuooobboboooobbbooooboboboao
gbboooboboobooabboobuoobbooboobboooboboooboooboo
Ooo00oooooo0oOooooooOoOooooooOo0oooDooOOooO0OoOooOCECP O
ugbbooobuodoboboob 1 0buo0bboobuobbooboobbooobooboo
uobbboodoobobouoooobbbdooobboboooobbbooooooboboao
ugboboogobuodoboobobooboooon
ubooobdg subboobugboobboobuoobbooboabod
000000000000(@Q008)0 500000000000000000O00OOOOOO
ugobbboodoobobuoooobbbooobboboooobbboooooobobogao
ugobbboodoobobuoooobbbooobboboooobbboooooobobogao
o0oooOoOooooooocooOo70O0O0OD CECPOOOOOOODODOOOOOOOO
ugbboooboodgbooboobod
0000000000000 D0O000P(b)D00DODODODODOOOOOODODOD
gbboobodgbobo1oooboobbooboboobooobuooboobb 3boa
O000bOOOOOOO 140000000000
o0 14000
gbbooobovoobbuooboooboobbooboboob 1isbboobooabog
ugoog
oo 1000
000000000000 000000000D0000000(pw)0000 10000
DDDDD(:DD)DDDDﬁ(aoﬁ-ﬁo)DDDDDbDDDDDDDDDDDDDDDDD
Olv(b)D0OO0D0DO0OO0O0DO0OO00DOO0O00D 15000000000P(()O0OOOODOO
OLoooooooo
Lv.(b)<i(ep + 5y) (28)
OOO0OO0O0O0OD0ODODDODOO0O@)IO00000 P(b)D00O0OOOOOODODODDOOO
ubbogobuobbooboob-1bboobuoobobon

veCWUCr o of +15 >L (g + ) (29a)

34



veCPUCT oy +7 <t +5). (29b)
0000000000 700@8)YUO00E@EYOOOONnoooOoooonooon:
FveCTUCT s.t. lv(b)<ag + 7 <E(ap+ /).

o0i1ednO

ubbodileguboboobboobooobbooboobbouooboooboooboo
Oooooooooooo0ooooooO 7o00000000DOOCOOOOOODOCECP
ugobbboodgobbooooobbbuooobbboooobbboooooboobobogao
ugbogood

000 CECpOO0O0DODOOOOOOO0OOODOOOOOOOOODODDOODOO
ggobobbbdoogubooboooooobobbooooobbobooooobobboo
uboboobuod 70obo0obouoobboobuobboobooboboooboooboo
gbboobuoobbooboobboobooobbooboanbo:

O O 8. [Yoshihara (2007); Yoshihara and Veneziani (2009): 700000000

mem@ﬁmQUﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ(@mwwﬁh%)JUUEUUU

ve

ooooooooooveNOOono:

oy +y >l +p)evi0000000;

o+ 1 <+ B)evio00oooo.

o0 17goo

00000000000000000000000000“New Interpretation”’d 0 0 0 0
00000 [Duménil (1980); Foley (1982)|0 00 0000000000000 O0OOOO
0000000000000000000000000000000 & (eg+4,)0000
000000 1000000000000000000000000000000000 7
000000000000000000-0000000000000000000

00 8 000000000000000O000000000000000000
O(pw)0DO0D0 1000000000E00)0000 4 (ap+4)00000bOOOO
00000000000000000000000000000000000000O0CECP
0000000000000000000000000000:

O O 6. [Yoshihara (2007); Yoshihara and Veneziani (2009): 700000000

35



mem@ﬁmQﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ(@mwwﬁh%)JUUEUUU

ve

ooooooooooveNoooooooooono:

veC"WuCP=vOo@Oo8soooomoooooono;
veC*uC¥*=vO@OU8UIOIOIDIDIDOOD.

0000000000000000 Yoshihara and Veneziani (2009)0 00 00 O
00000 1000000000 PMOO0OO0OOODOODODOOOO0OODODODDOOO
O00-1 000000000000CECP 000000000000 O0000O00O0O(Q29)
gooboooooooooooon

veCWuC oo +y >L(a+ ) ©vi (@O 8000D0)DDODODDOD;

veCPUCT oo+ <i(a+B) evi(@O8ODODD)IDDDOODODO,

o0 18000
O000o0000ooooCocooOoOooosgoooooocCECPOOOOOODOOD

5.2. 000DOOO0OOOO

000000000000000000000000000000000000
00000000000—D00000 8s0—0000000CECPOOOO0O0ODOO
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
000000000000000 8000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
Doo00o0oOoooooog

000000 1000000000000 OYoshihara (20070 O Yoshihara and
Veneziani (20090 00 000000000000 00O Yoshihara (200700000000
0000000000000000000000000000000000000000
0000000000000000000000000000000LE)0000000
O00000LEODDOOOOOO0OOOOOOOO0O0O0000DDO0DOONONOONOoooon
00000000000000000000000000M0000 Yoshihara (20070 O
00 LEODOOO0O00O0O0O000000000000000000000000000
0 CECPOODOO0ONONDOONONODOOONDOONONDDOOOODOOODDOODODO
0000000000000000000000000000000000000000

160020090 700720000000

36



0000000000000000000000000000000000000000
00000000000000000000000000000000000000000
0000000000000000000000000000000000000000
O000D0O0O0O00OCECP 0000000000000 O0DO0O0O0ODO0O0D0ODO00O00OO0
0000000000000000000000000000000000000000
000000000000000000000000000

Yoshihara and Veneziani (2009)0 0 0000000000000 0000O00O0
000000000000000000000000000000000000(LES)0O0

DO0MOpeR{O00000000000000000 B(p,b)={ceR!|pe=pbj0000

OO0 LESO0OOOOOOOO000OO

O00D0DD0DO0O0O00O0O0O0O0O0O0O00 (LES) [Yoshihara and Veneziani (2009)]:/7 7 7 [7

UHUUU@uammMMQUUHUHUHUUUUUU(@muwﬁh%))HUU

veN

OO000ON® cNOOON® cNOOoOoOooo00000L0Oo000000000000
oooooooooooooooooooooooooonooonnoonnn

e =c0a=cO00as>a 0000000000veNO0000
ve N a5 >0) +75s

ve N o <af +7 .
00000000000 000D0000D00000000000N"ODO00O0DO00 N™
000000000000 00 LESO000000D00000000000000000
D000 CeeB(pb)IMOINNDND a*eg(e)D ated(ec)I0000000D0DDN

D000000D00000000N"ON®000000D00000000000000
gboboboobdecebobobobobobobOobOobobobobobobob

ugobbboodgobbooooobbbuooobbboooobbboooooboobobogao
ugobbboodgobbooooobbbuooobbboooobbboooooboobobogao

DDDDDDDDDDDDDDDDDDDagDDDDDDDDDDDDDDDDagDD
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDE,geB(p,b)DDDDD

D000e‘eg(c)0ateg(c)J00DOOOOOOOOOOOOOONYODODN®D

ugbbooobogboobbodoboobobooboobboobuoobbooboabo

37



00000 LESOOO0OO0ODOO

00 LESO000000O0O0O0oOoOoooooooooooooooDooOOoOooOn
Yoshihara and Veneziani (20090 000 LESOOO0O00000DO0OO0OOOOOOOO
gobobodgoooooooooodo 1 ggoobuoooobooooobuoooo
oo ooboooooobbooobooo
oo ooboooooobbooobooo
goidooboooioooobouoooooon

00 9. [Yoshihara and Veneziani (2009)]: 7 /70700000 <N; (P,b);(0"),cn > ooo

EUDD(QV’BV’}/E;) N DD D |:| |:| DDUDDDNbSZVGN&V +ZV€N[§V > ZVENﬂg SZVEN;/S ’

ve

& YN + X, B S0 JO0000000000000000000.

OO 10. [Yoshihara and Veneziani (2009): 770000000 <N; (P,b); (mV)V€N> 0ooo

oo0oooooooo ((p,w),(aV,BV,yg) N)DUEUUUE LES 0000000000

ve

ooo(eee e ) 0000000000000 B",5) Ne(PxPx[O,l])N 000

(pw)0DOOOOO0ODOLOOOOOOO0O0O0000000000000000000

. ~ 07 y wo.
(1) NbSZVeNav+ZV6NBV & ZVEN OV :zveN 70V ’
G) VveN, oy <o) +y) <a5.

0000000000 Yoshihara and Veneziani (20090 00000000000

O00oDoDoO0OO0O0O0000 (FNE) [Yoshihara and Veneziani (2009)): 70000000

T (N;(PB):(0"), o) 7O 00000000000 ((p,w),(a",ﬁv,yg) N)HUHUUUU

ve

LES 0000000000000(¢,.¢e et )0000000000000000 (p,w)0

000000000 (o”,8",%) ,\0000000000000000 (p',wW)0O")
ve

veN

0000000 ), 00000Y, ,o" =X, 000 ((p’,W),(a'”’ﬁ'”#é”)veN) b

veN

38



<N;(P,b);(m'v) >D 0000000000000

veN

oo ooboobooooobbooobooo
oo ooboobooooobbooobooo
oo ooboobooooobbooobooo
o 10000 ooooobouooono
oo onobooooooooo
oo ooouoioobooboiooooobuoooooo
oo ooboooooobbooobooa
oo oouooboooboonooogouooboooobooon
gooiooboooigoooon

oo oobooboobooonoooooon
oo oouooboooboobooooobbooobooo
oo oouooboooboobooooobbooobooo
000000000000000000000000Hurwicz (1972000000000
oo ooboobooooobbooobooo
0000000000 bO00bOoO000o0bOOo0bOO00OD0bOO00oO0 FNEQODODOOOooa
oo oobooooobboooboogo
goooogo

00 FNE OO0 O 0O Yoshihara and Veneziani (20090 0 0000000000

ODO0O0O0O0OO0O0OoOoOO0 (IES) [Yoshihara and Veneziani (2009)): 7/ LES 7777

ooooooooooon2 DDDUUUUU<N;(P,b);(mV)V€N>D <N;(P,b);(m’”)V€N>D

o00000200000000 ((p,w),(a",[}v,yg)veN)D ((p,w),(a"’, 'V,}/é")veN)EUD

T0Y,00 +3, B =20+, B 000000000000000000000

000000000000000(¢,.¢ef,0¢)=(T,¢taf ) 0000

gbboobuodgboboobobuooboobobuoobno 2000000000000000
ugobbboooobbooooobbbooobbboooobbbuooooboobogao
ubboobooboboobbodoboobobuodo zbbooboobobooobooboo
gobboboooobbouoooobbbooobbboooobbbooooobobobogao
gbobobboooobboobbouoobbboooboboooobbobooobobobbooan

39



gobbboooobobouoooobbbdooobbboooobbboooaoboobogao
gbboobodgbbooobuodgbooobuoobobooobooboboobooboo
ugbbgobooboobodooo

O0OoO0O0O000 @RE) [Yoshihara and Veneziani (2009): 070 00000 00

<MmmmdmmNHNﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ(@muwﬁh%)Uﬂﬂﬂﬂﬂﬂﬂms

ve

O000000000000000N¥cNOOONYcNggooooooooo0on
go0000000000000000000N® #83s N3 0000

uobbbooooboboooobbbooobbboooobbbooooobooboboao
ubbooobouoobbboobouoobboobuobbooboobobooboooboo
ugobbboodoobbooooobbbuooobbboooobbboooooobooboboao
ugobbboodoobbooooobbbuooobbboooobbboooooobooboboao
ugobbboodoobbooooobbbuooobbboooobbboooooobooboboao
ooooooooboooooooooboOoO0O0 REOODODOODODODOODODOOO
ugbbgobooboobooooo
ubbooobooboobobodobooobuooboobobooboon

00 7. [Yoshihara and Veneziani (2009)]: 000 7/ LES, FNE, IES, 7/ RE 77
ooooooooooononnonog

gobbboooobobouoooobbbdooobbboooobbboooaoboobogao
ubboo 4000000000000 0O00OOODDOOODLDOOLbOObOO0 80
ugbboobodgboboobob sugubboobuobbooboobbooboooboo
Uil1bbooobouoobboobouoobboobuobboobooboooboooboo
gobboboooobbooooobbbdooobbboooobbbouooooboobogao
gbboobuodgbboobobuoobooobuoobboo 1 0booboobbooboo
ugbboobuodgbog sgbouabboobuobbooboobboooboooboo
uobbboooobbooooobbbuooobbboooobbboooobobogao
uobbboooobbooooobbbuooobbboooobbboooobobogao
ubogood

0000 8OOUO CECPUIIOOODOCODOOODeOOOOOODODDOCOD
ugoboooboobooooboboboooobboobbboooboboboooobbobao
ugbbooobooboobboobuoobbooboobboobuoobboobooboo

ugbbogobuogb sbbuogbuouobobuodgbooooboab

40



OO 8. [Yoshihara and Veneziani (2009)]: DUUUUUUDD<N;(P,b);(mV) >UDDD

veN

oooooonn w),(a” B, 7 oooooonosoooooonnnnonnn
p %o N

ve

SO0O0O000000
() 000000000000 00000O0O0000;
(2 000000000000 CECPOODOOO;
(3 D0DDO000ODO0O0DDOOOvecPODODOODODO.

(1HOEOODO0DO0D0D0 FMTOOOOO0O0O00000000000 80000 FMTO CECP
O00000O000O0CECP 000000000000 O00O00O0D0O00O0D0O00O00OO0
000000000000000000000 8000000000000 800000
0000000000000000000000000000000000000000
00000000000000000000000000000000000000 8 0
0000000000000000000000000000000000000000
0000000000000 0000000000000000000000000
Yoshihara (2007)0 00000000

6. UDOO0OOoDOOOoOoOoOoOooan

CECP DO0O000O0OOOOO00ODOOOOO0OODODOOOOODOOOOOOD
ubboobodgboobbooboobbooboobbooboobbooooboo
ugobboboooobobuoooobbbuooobbboooobboboooooobobogoo
O0oo00OoooooooooO0oOOOo CECeOOOOOOOUOOODDOODOOOO
0 Devine and Dymski (1991, 1992)0 00 00000000000000000O00O0O0O
ugobbobooooboboooobbbuooobbboooobbboooooobobooo
Devine and Dymski (1991, 1992)0 000000000 CECPOOOOODOODOOO
ugobbobooooboboooobbbuooobbboooobbbooooobobogoo
ugobbobooooboboooobbbuooobbboooobbbooooobobogoo
ugobbobooooboboooobbbuooobbboooobbbooooobobogoo
ugobbobooooboboooobbbuooobbboooobbbooooobobogoo
ugobbobooooboboooobbbuooobbboooobbbooooobobogoo
gboobooboobooooooooooooooooooooooooobooooomonon
ugobbobooooboboooobbbuooobbboooobbbooooobobogoo
ugobbobooooboboooobbbuooobbboooobbbooooobobogoo
ugobbobooooboboooobbbuooobbboooobbbooooobobogoo

41



gobbboooobobouoooobbbdooobbboooobbboooaoboobogao
gobbboooobobouoooobbbdooobbboooobbboooaoboobogao
gobbboooobobouoooobbbdooobbboooobbboooaoboobogao
g

000 Roemer (1982)0 00 0000000000000 0O0O0OOOOOOOO
gobbboooobbooooobbbooobbboooobbboooooobobogao
gobbboooobbooooobbbooobbboooobbboooooobobogao
gobbboooobbooooobbbooobbboooobbboooooobobogao
ubobobboooobobtoooobboooobbbooobbbooobobobooonD 1
000000000000000000000000000000000000@OOO0
0)000000000000000000000000000000D0Devine and
Dymski (1991,1992)0 000 0000000000000000000O0OOOOOO0
ugobbboodgobobouoooobbbooobboboooobbboooooobobogao
ugobbboodgobobouoooobbbooobboboooobbboooooobobogao
ugobbboodgobobouoooobbbooobboboooobbboooooobobogao
ugbbooobodgboobbuodbooobuooboboobobg 10bbo0obooboo
Oooooooobooooboo0ooooooooboDboOoOoOoOoOoOoOong Devine and
Dymski(1991,1992)0 000 000000000000000000O0O0OOOOOO0
gobbboooobobuoooobbbooobboboooobbbooooooboobogao
gobbboooobobuoooobbbooobboboooobbbooooooboobogao
gobbboooobobuoooobbbooobboboooobbbooooooboobogao
gobbboooobobuoooobbbooobboboooobbbooooooboobogao
gobbboooobobuoooobbbooobboboooobbbooooooboobogao
gobbboooobobuoooobbbooobboboooobbbooooooboobogao
uboogoboogbooboo

00000 Devine and Dymski (1991, 1992)0 00 0000000000000
ugbbogobouooboboobbooobbuoobboooboooboboob-o0obg
gbobobboooobbbooobobobboooobbbuooobbobooooboboboooanb
ugbbooobuodgboobbodbogbobuodoboooboobbooobdd 2030
gobbboooobbuoooobbbooobboboooobbboooooboobogoo
gobbboooobbuoooobbbooobboboooobbboooooboobogoo
ugbboobuoobbooboobbooboooboobod

CECP DO0O00O0ODOCOOOO0ODODOOOOOODODOOOOOODODODO 2
ubbooobooboobbuoigbmbooboobboooboaobboobooboo
00 Devine and Dymski (1991, 1992) 0 0 00 00000000000000000O0O0O
ocooooobbooooooorMTOOODOODOOODOODOOOODODOOODOO

42



O00000000000000000000000000000000Veneziani (2007)
0 O Veneziani and Yoshihara (20090 0 0000000000000 00000000O0O0
D00000000000000000000000o0o00ooo0o0oooo0oooooog
O0000000-00-000000000000000000000000000000
0000000000000000000000(2002)000(200500 0200500000

6.1. (0000000000000

000000 20000000000000000000M0(2005000000
0000000000000 00000000000000000000000100000
0 100000000000000000000000000000=0000000
Y=K* 00000000000 00YOOOOO0OO0OO0OKOOOOOOOOLOOO
0000000000000 000000000000000000000000000
00000000000000000000000000t00000000000000
0K,=K+LO0O0O00OOOOO00000000000000000000

U(C)=2,Pu(C)

DDDDDDDCE(Ct)ZODDDDDDDDDDDDDDDDDpte(O,l)DDDDDDD

ubboobodgliuooboboobuoobboobbod

maxceR:" U (C) = Ztioptu(ct)

s.t. Vt, C =K% (sL)™ K=K +(1-s)L, 00 s€[01]; & K,>0,  (30)

vbooboobooogodstotgbobooboagboubooabaoboagboaoboaoboaoboaoan
ugoog

0000@EO)UO0ON0000N000000Noooo0r00g po 20000
obooooooooooboooooooooboboOooooK,ooooooooooooo
ugobbboodgobbooooobbbuooobbboooobbbouooooobooboboao
ugobbboodgobbooooobbbuooobbboooobbbouooooobooboboao
ubboobuodgboobboobuoobbooboobbooboobobobooboo
gogbobooobooboobiboobboobuobboobuooboobobooboo
ugobbboodgobbooooobbbuooobbboooobbbouooooobooboboao
00000000000000000000000000000000000000000(30)
uod

maxceR:" U (C) = Ztioptu(ct)

43



l-a

s.t. Vt, C,, =Kg -(nL,,) K=K, +(1-n)L,,, 007e[01] & K,,>0,(31)

pt+1 pt?

vboboobodaboooodbotdqpubduboobuoboobobabooboboaobaooodn
0000000000000 0D000000N0D000N0N00N0ooooooonooag
uobbboodoobbooooobbbuooobbboooobbbooooooboobobogao
uobbboodoobbooooobbbuooobbboooobbbooooooboobobogao
ugbboobuodgbboobuoobbooboobbooboab

maxceR:" U (C) = Ztioptu(ct)

s.t. Vt, szwKﬁ(qgifﬂ+[@—w)Km+KQJa(mana—K;(mmew; (32)

vt, K=K, +(1-5)L,, 00 5€[01; & K, ,>0.
DDDVte[O,l]DDDDDI]DDDDDDDDDDDDDDDDDDDDDDDDDDD
gooooogad Kr‘0>Kp‘0D|:|D[IDD(?)Z)DDDDDDDDDDDDDDDDDDDDD

0000000000000000000000000000000000000000
00000000000000000000000000000000000
0000@E20@NI00000000000000000000000DO000
00000000000000000000000000000000000000000
00000000000000000@N0I0N000000000000000000

o l-a
£ Zt op { +21|: Kp,t '(ﬂtl—p,t) :|+:ut |:Kp,t+l - Kp,t _(1_77t ) Lp,t ]} : (33)
00@3000C, K, 7 (Vi) 00000000 1000000000000
u p.t ot pit u(Cy pt-1 «
P2t afme) " s (- a) () e 1 ) ) =0 (34)

C,.=C

00000000000000000000007,=n,=1, K, =K

pt-1° p,t- 1

* \

«yo-1
DDDDDD@@DDpd%) Hp%ﬂLﬂw%):ODDDDDDDDDDDDDDD

ugbboobuoobbooboobobod

K =%t (35)

P (-a)(1-p)

00000000000000000000000000000000000000001L
000000000o0o0o0o000
000000@B000000000000000
L (36)

L3

_z‘ op { +ﬂ1[ (RO Vi rt (S!Lrt) [(l_V()Kr,t+Kp‘(]a'(ntLp,t)lia+Kg,l'(ﬂle.l)lia:|+lu!|:Kr‘l+1_Kr,t_(l_s)l‘r.!:l}

44



O0Do0O00D0O0@eudocC, K, v, § (vt) 00000000 100000000
ooooo

prela(ie) oo et 20 w0

ac, EY EY j Sabra
00000000000 0000000000000@EHoDoooon

vK =%t (38)

o (a)1-p)

0000000000000 000000000000w0O00000000000000
00000@e00vO0ODODOO00 10000000000

(1’V1)Kr,&+Kp,t a—l_ VK, ¢ a1
( Mbpy ) _(m)
gtobootuooootdouoooouooooo

(1-v.)K; + K =vK; (39
DDDDDD@@DDDDDmDDDDm:ﬂﬂﬁ:ﬁmmmmﬂw=%§ﬂmmmmm
DDDDDDDDKkﬂmmDDDDDD@&DDDDDDDDDDDDDm=mDDD

0000K =K,000000000000000000000000000000000
0000(005)00000000u(CG)=CO000000000000000000000

ubboobooboboobooboobooobboobooooo K:=K;DDDDDD

000000000Reemer (1982)00000-00-0000000000000000O0
ugobbboodgobbooooobbbuooobbboooobbbouooooobooboboao
oboooooooow
ubbooobuodgboobbooboobbooboobboo20b040b0od
ugbbooobouoobobooobboo-buoobobuooobooobbooobboaonbobg
ugobbboodgobbuoooobbbduoobbboooobbboooooobooboao
ugbbodo-bgdbboobboobobbooobobooobboobboobbooobg
00000000000000000000 2000000000000000000(@
000)0000000000000000000000000000000000000
ugbboobuooboobbooboobobuoobooobo-bgabo 2000000
ugbboobuodgbboooboobbooobuoobboooboobbooboobbon

7000050 0000000000000000000D0D0D00DD000N0N0N0NONN0DDD0000N0NO0OOonon
gooooooooooboooooooooooooooooooooooooboobooOo0ooooOoOoooboooboobooo
goooooooooo

45



000000000000000000000000000000000000
000000000000000000000000000000000000 2000
00000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
00000000000000000000000000000000000000000
0000000000 0000000000000000000000000000000
00000000000000000000000000000000000000000
000000000000000000000000@0D00000000000000
00000000000000000000000000000000000(@50000
0000000000000000000000000000000000000000
00000000000 20000000000000000000000000000
0000000000000 000000000000000000000000000
0000000000000 000000000000000000000000000
0000000000000 000000000000000000000000000
0000000000000 000000000000000000000000000
0000000000000 000000000000000000000000000
0000000000000 000000000000000000000000000
00000000000000000000000000® 0000000000000
0000000000000000000000000000000@YO0@200000
0000000000000000000000000000000000000001® 0
0000000D000D000D000D000D000 Veneziani (2007)0 0 Veneziani and
Yoshihara (200900000000

62. UDOO0D0DOOO0OOO0OOOODODOO-oCOODOODbOOd
uggbobobuoooobobobooooobobboooobobbooooboboboboogo
OooodbOveND 1OO0O0ODOODOOOODOOODOOOOODOODOOODOOO
UbnbOoobboobboobboobooaobboobuoobbooboobbooboo
000000000 kOOOOOOOOOOOOTOOOOOOOOOOODODODOkK+10O
ugbboobuodgbbooboobbouooboooboobboobuooboobodaot

3 00000000000000000000000OMas-collelet.al (19950 2060000000

v OoOooooOooooooooooooooooboooooooooboooobooOooobooooooDOoooooOooooog
gooooooooooboooooooooooooooooooooooooboobooOoooooOoOoooboooboobooo
gboboboooobooooooooooooooooooooooooooooooobooOo0ooooOooooboOooooOoon
gooooooboooooboooooooooooOooOoOoOoOoOOoOoOoOoOoOoOObOObOO0OOOOOODObOOObOoOo
gobooooobooooobooooooooooooooooooOooooooooOoobooOoOooooOoOoooboOoooboooOoo
gobooooobooooobooooooooooooooooooOooooooooOoobooOoOooooOoOoooboOoooboooOoo
gooooooooooboooooooooooooooooooooooooboobooOoooooOoOoooboooboobooo
gooao

46



D0D00000vO0D00000000000 o =(-a,-o,&)ePO000VOD

D000000000000000000 B =(-4,.-8/.B)ePO00000DVOO0

000000000000 ZeR,00000000t00000000vOO0O0O00OOO
|'=ct +4,0000000ceR'0000000000000000OOOOOSs eR"O
000000000000 KIOOD0O000000vOO0O000000000000000
000000000 e,eR'00000000t00000vOO00000000000O0
00000 (p,r)eR™MIDOODOOW =po 0000000000000r00000

0000000000000000000v0000000000u(e,l7)0000000
0000000000000 000000000000000000<p<1000000
DDDDDDDDDHDDDDDDDDDDDDDDDDDDDDDD<MRw®%)O

ugboogood
O00kKkTOOOOOOOOOOOOOOoOoOoooooOoOoOOvODOODOOODOO

k+1)T -
¢ ={}""oooomoooooe, B, 2, 8, I', 000000000000

DDVDDDDDDDD&Vz(av,[iv,zv,c",s")DDDDDDDDDDDD kTOoOoOoooo

00000000000 (pr)={(p.n)} ) 0D000000000K 0000 veNDD

OoOO0OD0O000O0O(pr)0D0DO00000OO0DODOOODODODOOOOOOODODODOO
gbobooboobobobobobobo

maX ZkJrlTl t (t’t‘,) (P8)

t=KT

5. t. pt(a:—gf){pt(ﬁr—E:)-rtptgtv}rtz:=ptc:+pts:, Vt=KT,...,(k+1)T -1,

po +z =po;, o/eP, BieP, I'<1, Vt=KT,.  (k+1])T-1
o, =0 +s/, Vt=KT,., (k+])T-1,

14

14
Oy Z Oy -

00000000000000000MO0D0D0000000000000000000
000000000000000:;(®000000000000000000000000
00000000000000000000000000000000000000; (3)
ugobbboodoobobuoooobbbooobboboooobbboooooobobogao

47



000000000; 0000000000000 00000000000000000
gobbboooobbooooobbbdooobbboooobbboooooboobobogao

0000000000000000000000000000000000000000
v v (k+)T-1 ¢ vV
000000000A (pr)00000000M0IV(0))=max, > plu(e;,l)0

t=KT

ugboogbobod

000000000000 MPE3D0 000000000000 oooooon
ugobbboodgobbouoooobbbuooobbboooobbbouooaooboobogao
ugboogag:

OO 11. [Veneziani and Yoshihara (2009)]: 0000000000 <N; P;u; (coET ) > o

veN

ﬂﬂﬂﬂﬂﬂﬂﬂﬂg«pmgqmynJEUUUUUUUUUUUémnmmemﬂ

reproducible solution) IRS)O 0000 0000000000000 0000000000
0o:
(@) VveN, &eA’(p,r), (@QODODODOOO);

(©) Vt=KT,.,(k+)T-1 &, -+, 2¢c +s, (OOO0D0OO0OO0);
© Vt=KT,.. (k+)T-1 pp =2 (COODOOOOOOO);
(@ Vt=KT,.,(k+)T-1 o +p <o, COODDOOOOOOO)&

@ o220, @O00D000000).

00 12. [Veneziani and Yoshihara (2009): 70000000000 <N; P;u; ((oET ) > 0

veN

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ@pm@%NyjJEEUUUUUUUUUUUUémnmmn

intertemporal reproducible solution) (IRS)7 7 0000000000000 000000
ooooooooo®Pl)oo00000ods, =0000000000 1000000000
ooooooooooooonnnnon

ubbooobooboobbodbuoobbooboobboobuoobboobuoabo
gobbboooobbooooobbbdooobbboooobbboooooboobogo

48



gobbboooobobouoooobbbdooobbboooobbboooaoboobogao
ugbboobuodgbboobobodoboobobuoobooobuodb 1000000000
gbboob1i1buoobboobogbboooboobooobooboan

ugbobuoooobbobooooobobbooooboboboooooboboago
ugbbogobooobobooobo-obboobbuooobooobboobboaonbobg
ugobbboodoobbooooobbbooobbboooobbboooaooboobogao
ugobbboodoobbooooobbbooobbboooobbboooaooboobogao
ugobbboodoobbooooobbbooobbboooobbboooaooboobogao
ubbooobooboobboobuoobbooboobboobuoobbooboaboo
ugbbooobouoobobooobbooobbuoobboooboooboboobo-oobg
gobbboooobbooooobbbdooobbboooobbboooooboobogo
gboogan

ubooob1i2bogbooobboobuoabboobuooboobodgboo
gbboobodgboboobobooboobobuoobooobuoobbobonb 200000
gbooogboobod

6.2.1. DO00OODODOODOODOOOOOO0OODODOODOODOOO0O0Oan
100 Veneziani (2007)0 0 0000000000000 51000000000

DDDDDDDDDDDDDDDDDDDDDEDDDDDDD<M“@”m%w®%x0

k+1)T -
000000000000000000@Y000000000000 ¢ ={¢} ) 00

t=KT

00000000000000000000000b0TOOO00000 (b} 000
0000000000000000000u(e,ly)00
1-17 i ¢ >b;
u(erly)=4" " " (40)
—oo  oOtherwise,

000000000000000 p=10000000000000M®3Y000O0O00O00O0
uboogobuooboboon:

. (k+)T-1,,
mmgv Zt:kT It
00000 M@E3) 00000000000 oNooooooo
P (@ —ai)+|p (B —B) -t |+r2 =pb+psi, Vt=KT,. (K+)T-1

00000000 11000@)00

49



Vt=KT,...,(k+1)T =1 @, +p,>Nb+s,

ubogood
0000000 OVeneziani (2007)0 0000000000000000000O0
gboogaoog:

l]D2[memm(mmﬂ:Uﬂﬂamunmﬂﬂﬂﬂam%N(QMnmym@%XN>UUU

00000000000000000((pr).(8),_,)000000000000:

vt, p, = (1+ rt+1)pt+1'

DDDDDDDDDDDDD(A,I,L)DDDDDDDDDDDDDDDDDDDDDDDD
vboboobooboobooooboooooooobodaowdoaood

vt, p,=(1+r)p A+wL
0000000000000000000MP200000000000000000000

000000 =max{0pb+ps, —rpo/}000000000000000000000

0000000000t00000000i0 p,<(+h,)p,,,000000000000
000s,>000¢,,=-5,0000000000000v0t0000000000 p,s,
000000000000 000t+100000000000000 9, 00000000
t+10 000000000 1,p,,s,0000000000t+10000000000
haPwS,0000000000¢,=-5,00t+10000000000000000t+1
0000000000000 p,,.S8.,,000000000000000v0t000000
0p,s,0000t+100 (141,)p,.,S,.000000000000000P,, <(1+6,) P
gobobodmoobtdvioooobooooobooooobooooobooooo
oo oobooboooooobbooobooo
0000 p,>(1+r,)p.,0000000000000000000t000000000
0o00ioop,=(1+r,)p,..0000000000000 Q.E.D.

DDSJMmummxmmﬂ:gﬂﬂamunmﬂﬂﬂﬂam%N(QMnmym@%LN>UUU
00000000000000000((pr).(8),_,)000000000000:

tsoo|=|2e SA=L[I-A[ &, —0]|.
W t+1

50



D00 002000p,,=pA+w,L000000000000000000p =200

P, =2200000000p],=pA+L0000000

pla=|Po—L[ - A" A"+ L[1-A]"
O000O0000ooooCooO0o0 A20000000O0ooOoOCocoOOoO0OoooooDO
[t—>oo]:>[A‘*1—>O].

O0000t—-»-00000p,,,>A0000000O0D0OOOOOOOOODOOOOOOOO
ocooooooooooooboobbobooooooor,—00000D00 Q.E.D.
ubobg sgbouobboobouoaobboobuobbooboobooobooobog
ugobbboooobbuoooobbbuooobbboooobbboooooboobogao
ugbboobuogboobobooboo

ubboobobogboobboobboobbooboboobogs2budbood
gobbboooobboooobbbuooobbboooobbbouooooboobogao
gobbboooobboooobbbuooobbboooobbbouooooboobogao
ooooooboooooooboobo PMTOOOOOODOOODOODOOOOOODOOO
ugbbogobouoobobooobbooobbuoobbooobooobooboo-ooobooDg
00000000000000000000Veneziani (200000000000 p=100
ugbbooobouooboboogboboo-buoobbuooobooobboobboaonbbg
un

622 00000000000 DOOOODOOOOOODOOOOOOOOOO0O
0 O O Veneziani and Yoshihara (20090 0 0 (P3)0 0000000000000
O0000000000000000000000

A4 (e ) =v(e))+1-9()), oOOvVO 200000000000000 100000
o000000000000-¢020000000000000000000000
000000000000000<p<10000000000000000000

Veneziani and Yoshihara (200900 000 120000000000000000
O00000000000000000

51



00 13. [Veneziani and Yoshihara (2009): 70000000000 <N; P;u; ((oET ) > [

veN

DDDDDDDDDU«pm@%mﬂ7JDDDDDDDDDDDDUUUUU(&

stationary interior intertemporal reproducible solution) (SIIRS)[7 7777737070

oOo0oo0o000000000000000000000040(p" . )eR*O000000
oooooooooooooooonoonno

DV, (por)=(p1 )i @ V. (0,8,.2)=(000Binza)i @ VL, ¢ =c,.

gobbboooobobouoooobbbdooobbboooobbboooaoboobogao
000000000000000000000000MP3000000000000000
ugboogbobogboobooon

0000000000000000000Veneziani and Yoshihara (2009)0 0O O
uboboogobogaboog:

00 9. [Veneziani and Yoshihara (2009)]: /7 /777700007 <N; P;u; (m‘;T ) N> oo

Ve

Oo0oooo AlL~A4.000000000000000000000,0000000000

DDDDDDDDD«ﬁfy@ﬁmJUDUUUUUUUH:%UUUUUU

0000 9000000000000000000000000000000O00O0000
0000000000000000000000000 1 00000000000000
000000000000000000000000 1 000000000000000
00000000000000000000000000000000000000000

Veneziani and Yoshihara (2009)0 00 0000000000000 OO0OO0OO
Ooooo0o0g

00 10. [Veneziani and Yoshihara (2009)]: 0000000000 <N; P;u; (coET )VEN > o

ooooonAlL~A40000000000000000000000000000000

O00,000p,=p (Vt) U[Hjﬂ[ﬁ]DDEJDD[]DD[]DD(th(gﬁvN)Ucnjﬂ

52



O0000000000[t—w]=[w—>r" 000000

000000000000 r000000000000000D0000000000

(p*,r)DDDDDDDDDDDI’tDDDDDDDDDDDDF*DDDDDDDDDDDDD

ugobbboooobbooooobbbooobbboooobbboooooboobogao
ugobbboooobbooooobbbooobbboooobbboooooboobogao
000000 p<1l00D)00D0O0D0OD0OODOODOODOOOOOODOOODOOOOOOO
00000000000 Veneziani and Yoshihara (20090 000000 80000000
O0oo0oO0OooooooCECPOOOOO0O0OOOODOOOOOOO-ODODOOOO
gobbboooobbooooobbbdooobbboooobbboooooboobogo
000000000000000000000000 Veneziani (200000000000
ugbbooboaood

7. OO00OODO

bbb 4006006 00000021 000000000000 0OO000O0O
gobbboodoobbuoooobbbooobbboooobbbooooobooboao
gbbogobogv7vouobboobouoobboobuobbooboobobooobooboo
gobbboodoobbuoooobbbooobbboooobbbooooobooboao
gbboobuodgboboobbooboobobuoobooobuoobbob 1000000
ugobbboooobbooooobbbdooobbboooobbboooaooobobogao
ugobbboooobbooooobbbdooobbboooobbboooaooobobogao
ugobbboooobbooooobbbdooobbboooobbboooaooobobogao
ugobbboooobbooooobbbdooobbboooobbboooaooobobogao
ugbbgobooboobodooo

uggboboboooobobobooooobbbooooboboooooboboboogo
ugobbboooobbooooobbbdooobbboooobbboooaooobobogao
ugbobbboogooooooooboboooobobooooboboooooobobon
ugobbboooobbooooobbbdooobbboooobbboooaooobobogao
ugobbboooobbooooobbbdooobbboooobbboooaooobobogao
gobobboooobbuoooobbbuoooboboooobioobbooobobon
00000000000000(@009000000000000000000000O0 5
Ul eCogbuoobboobouoobbooooboobboobuoobbooooboo
gobbboooobobooooobbbdooobbboooobbbooooobobogao
gobbboooobobooooobbbdooobbboooobbbooooobobogao

53



ugbboobuodgboboobbuooboobbooboobobuooboobbooboboo
000000000000000000000(@o0900DD0N0DDON0nDooOooO
ugbobooobogbooboo

uggboboooobobobooooobbboooobobbooooboboboboogo
gobbboooobobouoooobbbdooobbboooobbboooaoboobogao
ugbbooobooboobboobuoobbooboobboobuoobboobuoaboo
000M000000000000000M 000020090 700000000000
gobbboooobbouoooobbbuooobbboooobbbooooooboboao
gobbboooobbouoooobbbuooobbboooobbbooooooboboao
gobbboooobbouoooobbbuooobbboooobbbooooooboboao
gobbboooobbouoooobbbuooobbboooobbbooooooboboao
gobbboooobbuoooobbbouooboboobboobbooobbogao
gobobbooooboboboooobbioobbboobbooobooobbbouoooonoog
ubobobboooobobuoooobbobuoooboboooobbobuoobooaobo
gobobboooobbuoooobbbooooboboobbbooboboooboboon
gobboboooobobuoooobbbooobboboooobboooobooboboon
gobboboooobobuoooobbbooobboboooobboooobooboboon
gobboboooobobuoooobbbooobboboooobboooobooboboon
gobboboooobobuoooobbbooobboboooobboooobooboboon
g

oooo
() ooOoo

00000000000000@01998):00000000000000:0000000000
oooo,0bobobon.

000 (2005: 0000000000000 O0O0OOO0O0O0OOO0O0O0OOO0mMOOOn
0000 4200 10, pp. 4-11.

00000000(002): 00000000000000O00OODO00OOOOOOOOOOO
oooooobbooooooobooboboooboobobognn, mimeo.

0000 (1965): 00000000000 —000000000000000O00O0OO0
O0—0o@oo), 0oo.

54



0000 (1977): 00000000: 000000000 OO00O0.

00002009 000MOO00000O00OO0O0OO0 forthcomingin 00000000,

000 (1997): 0000000000000000000000000000 340.

000 (2002): 000000000000000000000MOO0OOO0OOO0O0 39
.

000 (2004): O00DO00D000O0O0DO0D00DO0O0O0O0O0O0O00MOOOOOOOGO 41
ud 1d.

000 (2007): 0000000000000 0D—00000000000000000
Ubooo0oo0moboobobOobOo 4300 40.

0000 (2005): 00000000000000000000 Roemer 000000000
ugbboobodab 4200 30, pp. 76-84.

0000 (1999): 000000000000, 0000000 0000000000000
Ul 0D0O00db0000 pp.66-85.

0000 (2001): 0000000000000 :—70000000000—0,000000
52-3, pp. 253-268.

0000 (2005): 000: 0000000000000, 00000000 42-3, pp. 63-75.

0000 (006):00000000000000COCOOOOOOOOOOOMDOOOOOO
56-2, pp. 63-97.

OO0oo(oos): DO0O00O0DODDDOOOOOO oooo.
(2 0oOo0O
Bowles, S. and Gintis, H. (1981): “Structure and practice in the labor theory of value,”

Review of Radical Political Economics, 12, pp.1-26.

Devine, J. and Dymski, G. (1991): “Roemer’s ‘General’ Theory of Exploitaion is a Special

55



Case: The Limits of Walrasian Marxism,” Economics and Philosophy T pp.235-75.

Devine, J. and Dymski, G. (1992): “Walrasian Marxism Once Again: A Reply to John
Roemer,” Economics and Philosophy 8 pp.157-62.

Dum’enil, G. (1980): De Ia Valeur aux Prix de Production, Economica, Paris.

Flaschel, P. (1983): “Actual Labor Values in a General Model of Production,”
FEconometrica 51, pp. 435-454.

Fujimori, Y. (1982): Modern Analysis of Value Theory, Springer-Verlag, Berlin.

Foley, D. K..(1982): “The Value of Money, the Value of Labor Power, and the Marxian
Transformation Problem,” Review of Radical Political Fconomics 14, pp. 37-47.

Foley, D. K. (1986): Understanding Capital: Marx's Economic Theory, Cambridge,

Harvard Univ. Press.
Hurwicz, L. (1972): “On Informationally Decentralized Systems,” in Decision and
Organization: A Volume in Honor of J. Marschak (eds. by R. Radner and C.B. McGuire),

Amesterdam: North-Holland.

International Labour Office (2005): Human trafficking and Forced Labour Exploitation,

Geneva, International Labour Office.

International Labour Office (2005a): Forced Labour: Labour Exploitation and Human

Trafficking in Europe, Geneva, International Labour Office.

Karin, S. (1959): Mathematical Methods and Theory in Games, Programming and
FEconomics, vol. i, Reading, Massachusetts: Addison-Wesley Publishing Company.

Krause, U. (1982): Money and Abstract Labor, New Left Books, London.

Lipietz, A. (1982): “The So-Called ‘Transformation Problem’ Revised,” Journal of
FEconomic Theory 26, pp.59-88.

56



Marx, K. (1967): Das Kapital, Volume I, II, IIT Diez Verlag, Berlin.
0000 00000000000 000000000 23a,b, 24, 25a,b 0000000
1965-1967 0 I

Mas-collel, A., Whinston, M., and Green, J. (1995): Microeconomic Theory, Oxford Univ.
Press, Oxford.

Matsuo, T. (2008): “Profit, Surplus Product, Exploitation and Less than Maximized
Utility,” Metroeconomica 59, pp. 249-265.

Mohun, S. (2004): “The Labour Theory of Value as Foundation for Empirical

Investigations,” Metroeconomica 55, pp. 65-95.

Morishima, M. (1960): Equilibrium, Stability, and Growth, Clarendon Press, Oxford,
p.132.

Morishima, M. (1969): Theory of Economic Growth, Clarendon Press, Oxford.
Morishima, M. (1973): Marx’s Economics: A Dual Theory of Value and Growth,
Cambridge Univ. Press, Cambridge.

gbboobuoobbooboobbooboobbooboge740d

Morishima, M. (1974): “Marx in the Light of Modern Economic Theory,” Econometrica
42, pp.611-32.

von Neumann, J. (1945): “A Model of General Economic Equilibrium,” Review of

FEconomic Studies 13, pp.1-9.

Nikaido, H. (1983): “Marx on Competition,” Journal of Economics 43(4), pp.337-362.

Okishio, N. (1963): “A Mathematical Note on Marxian Theorems,” Weltwirtschaftliches
Archiv 91, pp.287-99.

Petri, F. (1980): “Positive Profits without Exploitation: A Note on the Generalized

Fundamental Marxian Theorem,” Econometrica 48, pp. 531-533.

57



Roemer, J. E. (1980): “A General Equilibrium Approach to Marxian Economics,”
FEconometrica 48, pp.505-30.

Roemer, J. E. (1981): Analytical Foundation of Marxian Economic Theory, Cambridge

University Press, Cambridge.

Roemer, J. E. (1982): A General Theory of Exploitation and Class, Harvard Univ Press,
Cambridge.

Roemer, J. E. (1982a): “Origin of Exploitation and Class: Value Theory of Pre-Capitalist
Economy,” Econometrica 50, pp. 163-192.

Samuelson, P. (1982): “The normative and positive inferiority of Marx’s vales paradigm,”

Southern Economic Journal 49-1, pp.11-18.

Steedman, I. (1977): Marx after Srafta, London: New Left Books.

Veneziani, R. (2004): “The Temporal Single-system Interpretation of Marx's Economics:

A Critical Evaluation,” Metroeconomica 55, pp. 96-114.

Veneziani, R. (2005): “Dynamics, Disequilibrium, and Marxian Economics: A Formal
Analysis of Temporal Single-System Marxism,” Keview of Radical Political Economics
37, pp. 517-529.

Veneziani, R. (2007): “Exploitation and Time,” Journal of Economic Theory 132, pp.
189-207.

Veneziani, R. and Yoshihara, N. (2008): “Objectivist versus Subjectivist Approaches to
the Marxian Theory of Exploitation,” IER Discussion Paper Series A, No. 514, The
Institute of Economic Research, Hitotsubashi University, and Queen Mary, University

of London.
Veneziani, R. and N. Yoshihara (2009): “Globalisation and Exploitation,” mimeo, Queen

Mary, University of London, and The Institute of Economic Research, Hitotsubashi

University.

58



Yoshihara, N. (1998): “Wealth, Exploitation and Labor Discipline in the Contemporary
Capitalist Economy,” Metroeconomica 49(1) pp23-61.

Yoshihara, N. (2006): “Reexamination of the Marxian Exploitation Theory,” IER
Discussion Paper Series A, No. 481, Institute of Economic Research, Hitotsubashi

University.

Yoshihara, N. (2007): “Class and Exploitation in General Convex Cone Economies,” IER
Discussion Paper Series A, No. 489, Institute of Economic Research, Hitotsubashi

University.

Yoshihara, N. (2007a): “On an Axiomatic Approach to Labor Exploitation Theory,”

mimeo, The Institute of Economic Research, Hitotsubashi University.
Yoshihara, N. and Veneziani, R. (2009): “The Injustice of Exploitation: An Axiomatic

Approach,” mimeo, Hitotsubashi University, Queen Mary, University of London, and

The Institute of Economic Research.

59



A

—a,

—a,

U1 0o0dbobobobobooooooon

60

v



€, -a,

U2: 0000000000000 0b00o0o0oogbooboooboon

A

A

((p*,l),(l)DDDDDDDDDD

gooooooooobooooooon

goooooooo

A

61

v



goooooooooooooao

’

€, -2, b
(Lx’ <)) ooooooooooo

* *
DDIZI(p ,X)DI:IIZIDIZIDEIDEI
oo

¢ -2,

03 00oobobobgonoooon

62

v



> IR

> (e'+8)
ve N

N
bOoi1000O00O00O000O

Ulioooooooobooobo

00O000O0bOODOODOOOOOO
000000 P(b)

le+B) N
N
. p,w)(Q;—)+w("‘°;ﬂ°)
S (o + ) L%

veN

N

O4: 00000 10000bOoO00OOoOoDOOOOOOOO
(e +p)
100000000000 w~___
N

63



2 (@' +8)

o W —'p100000000ooo
0! N
4 boi1oooooooooOO

W't DoO00O0O0bOOOODOO

oooooooood P(b)

- ————————— -

gooooo

D5 veC™@& x(pw)W'> pb

64



d(a'+p)
veNTDH]DDDDDDDDDD

bOoi100D0DO0DO0OODOOOO

> IQ

000000bOOOODOOO
0o00o0o0ooooo P(b)

- - - -

(QH_) ,(0‘0+ﬁ0)_
z(p,w) N W=
\ \Y v 4 > &
ao + 7/0\ /ao +ﬂ0 1 0
gooooo

gbooooobogoaboodan

_ 2 (@' + ")
U6 ypeC*¥is WY >N N and 7z (p,w)W" < pb-

65



> IR

> (e +p)

wW_ 0100000000000
N

bo10000D00OOOOO

OooOoO0OO0ObOoooooOO
0ooooooooo P(b)

> (' +8")
WV:veN ——————————————————————————
N
(@+f)  (a+h)
7(p,w) N T =pb
Ay + 7, 1 > %

66



> IR

(e +8Y)
MTDIDDDDDDDDDDD

bO10000D000O0OO

00O0000bOODOOOOO
Dooooooooo P(b)

\ jdé+73 1

M poOoOoOoooOooooog

2 (e'+4")

08 veCWie 0<WV<VENT

67



WV

> R

(e +8Y)
MTDIDDDDDDDDDDD

bO10000D000O0OO

00O0000bOODOOOOO
Dooooooooo P(b)

ag+7(§4 1 -

gbooooobooobooon

0 9 veCPlés W'=0.

68



>R

2 (e"+/")

bO10000D000O0OO

00O0000bOODOOOOO
Dooooooooo P(b)

W~ 0100000000000
N

—
c= N
N ooooooo
CPB—t -] N R
CMP< > ,z< p’W>(QL‘)+W(%Lﬂ°)
P
C L il > O,

U 10 0ogobooboobobooboo

69



> IR

O00O0oo0oO0obOoOoOoOOO
0o0oboDobooboobao
P(b)

|.v.(b) 1 - %

bO0i10oo00ooOoOoOoOOoOO

0D1:000b000O0 lv(b)=arg min o,000000bD

(2.0p)eP )

gbooobobooboobbooboobooon

70



> IR

O00000O0bOOOOOO
oooooooboDbDDDD

P(b)
W p----- ,
sarp| |
S o :
Wi Slam) S ;
N =lv (b)\L :

OQ<
R
S
|
O
|
OQ<

2 (e +p")
VGNTDIDDDDDDDDDDD

bOoi100D0O0O0OODOO0OOO0OO
012 gobodbobobobobobobobobobobobo:

v 0000000 & o +7 <lv.(b)
vV 00000000 e +7 >1v(b)

71



>R

ch OO00OoO0OobOOOOOO
C 0000000 OoOoOoOn
P(b)
]
WY
c® 5
~ 2 +p
CPB > —‘/---’-\I--'r __________________
MP W_V_'____i ___________________ i __________ o+
cYe< Y : : (o) EE) (et A)
P Do (b)) P W N N
C : N N . >
o+ 1 L awsn )1 ’
oo oooo
a'+p

wW 0100000000000
N

bO1000000000OO

013 00-000000000000000000000000000:
VveC™uUC™, v 0000000 a5+ <lv.(b)

Vv'eCUCP Vv DO0O0O0O af +7 >lv(b)

72



> |

0000O00bOOOOOOO
Dooooooood P(b)

bO0i10000O0DOO0OOOO

0 14: bO00O00O000O0C0O00O0000C0lv(b)=arg min o000

(a0.a.@)eP(b)

00000bOOODOOOOO

73



> IR

Lo je e e mmmooo

2 (@' +5)
& ~'niopooooooooo
N

bO1000000000OO

000000bOOOOOOO
0ooooooooo P(b)

' N
g+ 7, ;

015 g0ogoogooogoo:
v DO00O0ogo

S oy +7y <lv.(b)

Vv 00000000 oa +7 >lv(b)

74



a v v
3 (¢"+5
W~ 0100000000000
N
b0o10000000000
CPC_<
00o0O00O0bOOoOOOOO
-~ oooooooood P(b)
C* =<
PB S L ______
C veN :

MP R e J: ——————— g"‘ +ﬁ
C"< b ey (o). N_)+W(%N )
CP IV(b)E | =t

~ T vl v v v > aO
K &y + 7o Xy + 70 / 1
000 0000

016: 00 (19749 0000000 CECPOOOOOO:
JveC*¥0Ost. op+yy>lv(b)0vOOooOOOOOO

Viv'e CWUC®,of +7 >lv(b)ovoooOoOooooo

75



§|Q

(e +B)
N [J10000000000d
N

bO10000D0000O0OO

00O0o000bOOOOOOO
0ooooooooo P(b)

e

O17:-gbos8gboobobobg:

2 (a5 +5;)

vy 0000000 ®oy+y, <=~ N

2 (% +5)

v' 00000000 ©ap +y, >N N

76



24 2 (@ +8)
A w~ 0100000000000
N
boi1ooDODOODOOOOO
CPC-<
D00000bOoOODOOOO
oDooooooood P(b)
>
c=
CPB—— 5T = mmmeeeean S
MP_J b Tl M o+ +
CMP< o(ow & B o h)
L N N
cP L zz(p‘,w) o
a5+ e+ 1
000 0000

018: 0080000000 CECPODOO:

2. (a0 +45)

VveCmqu,vDDDDDDD@%+%<EL7F——)
> (a5 +5)
VVeCWuCﬂL/DDDDDDDD@%+%>EK7¢——)

77



