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Bz M

A& aXM(AEDER) |aRMIHTHIBE(%)
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D FMCKEMAE 2, BROMEEMES R D IED, FEBCL o THHEN IR TR S
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INFERRAGE A INZEARS A INZEARE6 A
3 B S =0 S il
A0 17.2 8.1 17.8 10.8 18.5 11.0
BO 1.8 8.1 1. 10.8 1.9 10.6
S TILEK 81 131 137
Log likelihood 149.2 232.9 261.9
SE) AR 0D T B (= I U FERT o
R A RS2 FE A4 PR3 A4
ESd il hEX 4 i ESd il
AC 19.5 71.6 18.8 11.5 20.6 1.7
BO 2.0 11.2 1.9 10.9 2.0 11.0
B TILE 172 171 137
Log likelihood 342.9 357.2 298.4
SE) A 0D K BRI - U FERT <
= VEL 2= ~
fH&2 RAGBE~DEL
—%
emeais [ 2505 | s | e | =meas | (mie) e
)4 >t
INEEARASE LS 19.5 42.5 31.0 5.8 1.2 93.1
INEARSF A 13.9 42.4 30.5 9.9 3.3 86.8
INEAR G 14.7 43.0 30.1 9.0 3.2 87.8
PR 1A 15.2 42.9 31.9 7.3 2.6 90.1
o i = s = = 19.1 38.1 30.9 7.7 4.1 88.1
L e e o ) 13.4 47.8 26.1 8.3 4.5 87.3
“i&t 15.8 42.6 30.1 8.1 3.3 88.6

8 ZOT = M EA.

BEFEIE 15 T ThoTzlow,

45

15 T E TR Z LTV 5,




oooooo oooooooooooooon

JLEA

gdooouououooobbbbooooooooooooon
ooooooooooo
good oo ooo gdoooooo

gobooog

gobooooboooobooooooooobooobooooooobooooooboooooo
goooooboooobooooooooobooobooooooobooooobbooooDo
goboooboooobooooooooobooobooobooooooooobbOooono
oobooooboooobooooooooobooobooobooooooooooboooooo
ooooooooooooooooooooooooooboooboooobobooobbbbo
goboooobooooobooooooooobooobooobooooooooooboboooono
goboooobooooboooooooobooobbooobooooooooobbooooo
goboooobbooooobooooooo

good

gobooobooooboooo® booooo” obboooooooooooooooooo
gobobooobooooobooooooooobooobbooobooooooooooboboooono
gobooooboooboooooooobooobbooooooooooooobbooooDo
gobooooobooooobooooooooooboooooooono
gobooooobooooosobooobooooobooobooooboooooonoooboo
goooooboooobooooooooboooboooooooooooobbooooo
gobooooobbooooboboooooboooooobooooo
goboooobooobooooooooboooboooboooooooooobobooooo
ooooooooooooooooooooooooooboooooooboboobbbbo
gobooooboooobooooooooobooobooooooooooooboboooono
goboooobooooboooooooobooobooobooooooooobbooooo
gobooobboooboooooooooboooboooboooooooooboboooo
gooooooboooooo
goboooobooooboooooboooboooobooooboooooobooooo
oooooooooooooobobooooooboboooobobboooooOoobooobD3noooOog

46

gooooooooooobooooboooobooooboboooooboooon
gooooobooooobooobbooooooooooooobooooooobooooo
goooooooooobooobbooooooooooooobooboooobooooo
goobooooooooobooooboooon
gobooooboooooboooboooooooooooooooooooobooooo
goooooooooobooobooobooooooooooboooboooobooooo
goooooobooooboooboboooooooooooobobooobobooobooooo
goboooooooooboooboooooooooooooboooboooobooooo
ocoooooboobooobooooobooooboooooooo
goooooooooobooobboooooooooooooooooooobooooo
gobooooooooobooobooooooooooooobooooooobooooo
gooooooboooobbooobboooooooooooobbooobobooobooooo
gobooooooooobooobooooooooooooooooobooobooooo
gooboooooboooboooobooooboooobocsooooooooooo
gobooooooooobboooboboooooooooooobobooobobooobooooo
goooooooooo

47




oooooo oooooooooooooon

gobooooobioobbooobbiooobcsROuoooog
ugg oon
L,o000od
gboboobooboboobooboobooooooooooobooboo.oobooboon
gbobooooboobobobobobfoflepaninc 00 O0OO00O0O0O0OOOO0O

gboobooboobooooobooboobobooboooooooobooboobooono.

goobooboobooooboooooooooooo,oboboooooooogoon
gbob.aoboboooooboboboboooboobooboobo.obobobooon
gbooboobooboobooboobooooooooooooo,oooooooooon
gboooboboooooboobooboboooboooobooboo.oboobobooon
goobooboobooboooooooooooooooooboobobo.Looooon

gboo,obobooboo,oobobo.oooboooo,ooooooobooban.

go,0b00booboooboo.ooboobobooooooboobooboo,obooon
gbobooooooo,oboobooboboboooo,oooboobobobooon
gboobooboobooobo.booboboboboboboboooobooobooobooon
goooooog. oboooooooon

goboboo oooo,0obooboboo,boobo,0o0oo,csrR

200

10000ooboooon

gbobooboobooobooboobooooooooooobooboobo.nooooon
gbooboobooboboobooboobooooooooooobo.ooooooooon
goobooboobooboobooooooooooooobo.oboooooooooon

gogooavonbooooooo ooobobobooooooboobobooo
48

JLEA

oooooobowooooooo.ooooooboooooo.ooooooooon
gboboboboboboobooboob.boobooboobobobobobooboan
ooobooooooomvo.oobobobobobobooboooooooon
gbobodboooboob.booboooboobooboo,obooboboo,oao
gboboobooboobobobooooo.oboooboo,oobooboobooab.o
ooobobobobobooboobooboobooooooooooooo.ooogn
oooboboboboboobooo,ooboobobooboboboboboboo
goobooooooooobo,oooboobooa.

200000000000D000
obobooooboo,ogoboboboobooboobooboboboboo.oonogo
g.0boobooboobooboo.oooooboo,ooboobooooooan
oboobOobooooooobo.aooobogzeodboo,oobozeco0boboo.oon
gboOo4o0000000000000b000Odenooo,0ooooboooon
gbobobobobobobooboobobo.oooboboboboboaoogan
gbhooooomeboboo.obooooboobooboo,boboboooon
ob0o40000000000.00000O000O00O00000O00DbO0.
gooboboboooooobboooooobbobooooobboboooooobon
gi4700oaboaooooboobooooooobo aobobogobooboooooon
gboboooooboobobooo,booboobooboobobobo.oooooon
oboboooooboooo,pobobooboobooboobob oboboooogo
gboboooooboobo.obobobooboobooooboboooooo.nooo
gboooooboobobooooboo2igsoogboobooooobooboboon
0boboooooboboooboboboboboobooboaestooobooono49
oooooooo,0ooobobobo,oooboobooboob.oboooosot o

49




oooooo oooooooooooooon

gboobobooboboobooboobooooooooobo.aoboooboooooon
gboboooooooon.

goooboboobooobobobooobobobooobobooboooboobooon
goboooobbooooboooooooooooeocn.oooooooobooo
gbooobogogesohouoboooaoos2noaooooood4onoooosoo,nd
gooobooboboooo4nooooooboooosoebonoooooboooon
gooboobooboootoecDO00ooooooooooboob,ooonooogon
gbooboooooooon.

300000000000000on
oooo0oooDooDoooooooooooooooDoooDooooooon
0ooodooooooogoooooooooooooo70oooooo.oon
00ooooooooooooooo,oooooooooonoooooooogn
0ooooo,0o0000o00ooooooooooooooooon.
goooooopooooooooooooobooooooooooooooogo
0oooooooo.oooooooooooooooooogoo.ooooooon
0000000007200 0000000IJAPAN, The Government[] Business
Relationship(] 0 0000000000000 O0OOOOODOODOOOOOO0OOO
ooooooo.Oooooooooooooo,ooooooooooooooo.o
00oooooooooooooooooooo.ooooooooooooogn
oooooopoooooooooooooooo.oo,ooooooooooog,
gooooooooo.Oooooboooogoooooooboooooooogono
o,000000o00oogoooooooooooooogooooooogn
000o00oooooo.oo0DooooooooooooDoooooooooon

ggooagoo.
50

JLEA

ooooooooooDbo0o0obobo00o0bob0DO.00 Business Week,
The Economist 0 D0 OO0 000000000000 O,O0Japan Inc0 0000000
ooobobob.obooooobobooooboobooboboboboboboo
gooao.

51




oooooo oooooooooooooon

00oogooog

1000
goobooboooooboobo.oboobobo,boboobobobooban.
gboobooo,oobooboobobobobobobobobooboooboobooobooon
goooboobobooobobobooobooboboooboboooooboooon
gooboooooooooog. ooased3soobooooo.oooboonoo
goo3pooooooooooooooboo.ooooooo,ooboogob,.ooon
gooooo.
gooooboooooooooooooooooooboobobooboboobon.
goooboboboooboboboooboboboooboboboooboonooo
gboboooobooboobobob.obooobooboobooooboo,bobooon
gboboobooo,oboooooboobooooboooobogbooaesruoon
gooboobo.ooboobooboboboboboboobooooooooooon
gbobooooboo.oobooboobob.oboooooboobooboboboon
gbobooooooooooan.

gbobooooooboobob obobooobooooboobobo.bobooon
gbobooooutotooo.ooooboobobobooo,oooboobabon
gboboobo.ooboobooobobobobobooooobooo,bgob,oboaoo
gbobooboobo.oooboobobobobobobobooboobooobooobooon
gboobobooobooboo.ogboobob0b0opooooobooboboon
gbooboobooboobooboobooo.boboboboboboooobooobooobooon
goooooog.

200000
52

JLEA

gboboooooobobobobooooooboobo.obooboboooa,
gboo,oboobooobooboobobobooooobooboboboooooon
0.

viOooo gobobooooboooobogoboobobooooboo.oooooao
oooo.o0o0bobo.obooooboooobooboo,oooobooooo,o
oooboboboboboobo.obooboobobooboboboboboboo
gbobobo,bobooooboobooboobobooboboboboboban
obobooooobooboob,oboboobooboobooboboooooobo.on
ooobooobOoooooo,bo0bobobobooboobooooooossedd
oboobobob3gboobobobobooooobooobobobobo.o
gboboooooboooo,bobobooboo.oobooboboboooooon
gooo.
obooboboboboboboobooboobooboooooo.oboboboobgoo
gbobooboooboobgo,ooobooobooboo,obooo,oobooan
gbobobob.oooooobooboobooboobooboboboboboobaon
oboooooooo.oobooboboo,oboooooo,oooos ooboo”
gbobooo.oooobogboboboobobooboobo,boboooobooon
gbooo.oooobooboooobo.ooo,ooboooobobooobooooann,
goooooogd.
oboboooobooboobob.obooboobooboobobo.boboooogoo
gboboooooboob.aobobobooobooboobobo,boooobooboan.
go,000boooboooboobobooooo.ooboobooobooob.bo3so
ooobobobo,booooobobooooboobooboboboboboboo
obobooooboobooboboboooboobobobobo,bobobooon

53




oooooo oooooooooooooon

gbob.aobobooooobooboobo,oboobooooooooboobobo,bo
gooooobooooooooaeeh.oooobooooboooooooooooo
gooooo.

viOoooO oobooboobaboobobobobobobobooooobo.nooo
gboobooooboooobooooooooooo.bobobooooooooon
g.ooboobobo,obooooobc.ooobooboboboboobooboonaboonbo
gooo00bobooooooboooooogoboogooogaes2onboogn
go.oooboooboooboobo,oobobobobooobooo.obooobogn
gboobooboobooooboooooooooooooooboobo.oooooooon
goobobooooboobooboboobooboobobobobecoubobog
gbooboooooooogon.

vOoOoo 0O000b0ooboobooboobobob.Ooocobooooooocooooo
gbobooooooboboboboboooooobooboobobooooon.
gboboooooobooboob,obobobooooo,oooboooobo.no
gboooobooboooobooooooooo.booboboboooooooooon
goboobooobooobo.oobooboboboboo.oo,booboobogon
gbooboboboooooboobooboooooooo.ooboobobooboooon
gbobooo.oboobobooboboboooobooboobooboboooon
gooboobooboooooo.obobobobobobobobooooooooo
go.

gbooobobobooobobobooboobobooboboobooobaonoon
goobogdzeoe0d0d0b0b0oboobobobo.ooooobooooboobo

ggbgg,pogbodgbogbodgbodgbooboobo aoobobopaon
54

JLEA

gboboooooboobobobooooobobobo,bobooooo,noooo
gboooboo,bobgoboobobooboooo,oooboobo,ooooooan
o.0oboooboooboo,bbooooobooobooo,boobooboooooon
gooooan.
gbobooboooboobobobooboboobooo.booboobgzeesootdn
mwoooooboooooooo.ooo,0oocoooooo,ooooobooboo
oboboooo.oooooo,bobobboooo20boobooboboooogn
g,ogbobooooobogbobobooboo,obobobobooooboon
gboo.oobooboooooonoboobooboobooboboboboboobogn
obobooooo,0ooobobobooooboo,oobooboboooooon
oboboooc.ooobooboboboobooosnobobo,boboooogn
gboo,obooooobogbobobooboobooboobobo.boooooon
obobobobo.oooooboobooboobooboboboboboboobogon
0.
gboabobooooobooboboboobo.ooobobobobooooogn
gboooo,oooobogobobobooboobooboo.ooboboooooon
obobobobobobooboobooboobo.oobooboboboboboobon
gboboo.ooooobooboboboobobooboo.booboboooooon
oooooooooooooogyy)yooooooooooooooooooooo
gbobobobobobooboobooboobobooooooo,ooboboaoogan
oboboooo,opoooobooboboobooboobooboboboboooo,noo
gboboooooo,oboobooboboobooboobooboboooo.oooon
gbooooooog.

vOOoO 0OO000bOobobooobOobobooobOo4ubooobooboooo

55




oooooo oooooooooooooon

gboboobooo.oboooboobooob,oobbooboobooobobo.oogon
gboobooo,ooboobooboobobobobobobobobooboooboobooon
gboboooobooboobobobooooo,oooboobobobooooo.o
gbhoboboooboboboboo,booo,oooo,oooboobob.obooo
gbobooboobobooboobooboooooooooo,oboooboooooon
g,0b0ooboooboooboobooboo,coobooboooobooboon.
gooboooooo,nooo,0ooogbobobo.bobooboboonoboobo
gboooboboboobobobooboobobooboboboooboooon
gbobobooooobooboobobooboooz2eesogecdnOonononneds
gooboboo,bobooooobooboobobooooobooboobobobooon
goooooooooooboobooboeeobooooooooobooboobonbo
gbooooo,booooooobooban.
gbooboobooboooobooboo.obobobobobobooooooooon
5000000000000 ooooobobooboooooob.obooob,.Oo
gboooboboboooboboboobobobooboboboooboaonoon
gboooboobobooobobobooooboboobobobooobooonooon
gboboooobooboobobobooooooobooboboboooo,ooo.o
gbobooooboobobobobooooboobo,oboboboboo,noooon
gboboobooboboobooboobooooooooooobooboobob.oooon
gbooooooooboobooo.

vooooo DoOOoopooobooobogoboeoto.ogbbooooog,
gbooboobooboooobooo,opoboboboboboboboobooboooboon
goobobobooooooboobob.oboboe20,0oooooobobo

ggbugbogbodgbog,nbobboobooboobagb.ooboob
56

JLEA

gboboooooboobobobooo,oooobooboooocoboboooon
gboboooooboobob,obobooboobooboobo.bobooooogn
ooooooog.
gbobooobobobooobobobooobobobobooboboboooban
ooooooboooobobooobobbeeibbobbobonbbooboooooboooon
oooooobOobOoooobobooooobOoboobooobobooooobon
oboboooooboobobobobooooboobomooaesstnuooobooon
gboboooboboboooboboboooboboboboobobooooban
oboboooooboobooboooboooboobo.oooboboo,boooooon
obob.obooooobooboboboobooboooobobooo.boooooon
oooooobobooooboboooobobobobooboboobooobOoo
oboboooboboboooboboboooboboboboobobooooban
obobooooobooboboboooooooog,as/ooboooooood.

viOooo obOoooobobooboobooooo,oboobobobobooo.o
gboob4001000000b00b0o0ooo.oobobobobooboobooogn
obobobobo.oooooboobooooboobooboboboboboobgoon
gbooubooooobogbob,obobobooboobobobobooooogn
oooooooooooooobbooooooooooooooassg.oog,ono
go,000boobooboobobooboobooo,oboobooboooo.oon
oooobooobooboboboooo,oooooboo,oboobooboo,gn
gboooboboo,oooo,noooo,oooaobooooao,nobooooobogoon
gbooooooon.

obooboboboboboboo.oooooboobooboboboboboboo
goo.oooboobobo,boooobooboboboobooooooobon. 70

57




oooooo oooooooooooooon

gbooboobooboboobooboobooooooooooooo,oobooboooboon
gbobooboobo.ooobooboboboboboboboobooobooobooobooon
gbooboobooboobooboooooooooo.oboboboooooooooon
gboobooooa.

vOOoOo 0O00000000O0bO0bO0obOobOobOobob.Ooocoocooooo
goobooboobooboooooooooooooooooboobobobob oo
gboboooo,nooobooboboboooo.ooobobooboboboon
obbbDboOoobOOoLooobDboOoobLboooOooooOooooboooooo.
gboobooboobooooooooooooooooooooobooo,oooooon
gooogo* ooo” coo.boboboboboboboooooooooo
g,obobobooboo,o,bo.ooobobobo,nbooboboboboooboon
gbobobo.oboobooobooboobobooooooooooo® ooor oo,
goobooooboooooooo oog” ooooooboobo,ooobooobooon
gbobooooboobobooooon.

400000000000b0ObOoo

gboboboboboboboboo.oooooboobobobobobaoba
gobooobooobooboobooboo.oo,ooboobooobooogn
gboboooooo,ooboobobobobo.ooooboobooboboobooon
gooooboobooooboooo.obobobobobobobooooooooon
goooooogd.

1000

58

JLEA

vl OO0O00o0obcoooooobobooboobobobobobobo.nao
gbobooooobooboboboooo.ooobooooboboo,oooooon
ooooooooboobobobobooooboobobooooassyu ooobooon
gboboboboboboboobooboboboobo.bobobobobaoboaon
gboboooooboobo.obobobooboobooboo.boobobooooogn
oboboooooo.oooboboboobooboooobobo,bobooooon
oboboboboboo.ooboboboobobobobobobobobgoo
gbooooooooooan.
go,40200000000000000000000000.00000000
obooboboboboboobooboobooboobooooooooooooo.ooo
oooboobo* oboboobogor bobooboooooooo,oboboobgo
gbobobobob.oooobooboobooboobooboboboboboban
oboooo.ooo,oooobooooo,oobobooobgoboooobog,oogn
0.
gbobobobobobooboobooboboboobooboooooooooo.an
oboboboboboboobooboobo,ooboobooboboboboboban
oboboooooooboobobo.booboobooboobobooboooooon.
gboboooboobobobobooo.oboobooboobobooooo.oooo
gboboboboboboobooboobo,oobooboobobobobobaooan
gooooood.

vl OO0DO0O0oooboooboooboooooobocsrkOobooooo.og
gbobobobobobooboobooboboobooo.boboboboboaooan
oobobo,0obooooogo.oboobobobooboobooboboboboooogoon
ooobooooobobob.oobooboboboooNTT,ODODOOoDoo,0oao,

59




oooooo oooooooooooooon

gbooboobooboooobo.booboboboboboboboooobooobooobooon
goooooo.
gbooooboboLbobooboooooobobobooooooobooob.o
gooooooooooooooooooboo.obooboobeskogooon
goboobooooboobooboboboboboboboboobooobooobooobooon
gboboooobooboobobob.oboooboooobooboboooo.ooon

ggbogbogboobogooo.obooboobooboobooboon.

gbobooooboobo,obobobobooobooboobooboobooo.oooo
goooooooao.

vl OOboOoboboo,ooocoboobobobooooboobooboo.boo
gboboooooobo.oboobooboooooooo,oobobobooboooon
ghoso0oboboooooboobooboooooooooo,ooboboobooon
gboobobo.obooooboobo,bobobooooooboooboobon.
gboboobooooo,ooboobooboaoboobooobooobooob,noo
gboboobooboboobooboobooooooobo.aoboboboobooboooon
0.
gbobooooboob.obooonobobobooooobobooboboboon
gbogobooboobooobooo,opoboboboboboboboobooboooboon
gbobooooboobo.ooobooboboboboooboobooboooossoo
gooboooobooboobooooooooooooo.bobobooooooogoon
gbobo,boboooooboboobooooboobooboooob,oboboooon
gbooboobooboobooboobooboooo.aoboboboboooboobooboon
gbooboobooboobooooooooooooooo,bobobooooooooon

ggboggbogbbodboo.oobogbbooboooboobbodn
60

JLEA

goobobooooobooboboboobooboobooboboooooo,booo
go,0boooooobogoogd.
oboboooobooboboboobooobooboobobo,bobo,0boboooon
gbobobobobobobo.oobooboobobobobobobobaobaon
gbobobobobobobooboobobobooboo.oboboboboaoan
oooooooobooboboooboooo.ooboobobooooooo.

200
0000000000000000000000000000000000000
0o

OH)oooooooooooooooooo

obhoobooobooboobobooooooboobo.oooboooesioog20n
ooobobob20b00b0obobobobobobobobob20b00.830
geeu,0oooogebdoodn,g3nuouosooo3n,nunoaoaonod
gooyboouboboooooooboobogbossoo20ibouboobooooonol
oboboboboboobo.ooboobooooboobooboboboboboobgon
ooooooboo.Oo3gobooooooooobooooooooooooboobooon
gbobobob.oooooobooboboobooboobobobobobooboan
gbobooo.oooobogobobobooboobooooboboo,oooooon
oooooobobooooboboooobobobobooboboobooobOoo
oo, bobooooobogboboboo,ooooboboobobooooogn
ooooooboooooooobboboecoDopooboooosMoonoooon
gboboooobooboobobobooobooboobobobo,oobooooooo.
oboboooobooboobob.oboobooboooobo,bobobooogon

61




oooooo oooooooooooooon

gboboooooboobobooooon.

gbhobobob.obooooosgooooboooooobobobobaoong
goosocobooboooooooooosmo,oogobobooboooooobobo
g.
gbooboobooboobooboobooboooooo,obobobooooooooon
goooosooooobobobobobobooboobooooobooooboonbo
0.

gbobooboobooboobooooooooooobooooboboboboban.

gbooobooboboooboobooMiooboobooboooboonoooooboooon
gbooboobooboooooooooooooooooooooo,ooobooooon
gooboobooboooooo.oboboboboboboboboobooooooo
gbobooooooboobob,oboboooooboobooboo.boboobooon
gbooboobooboobooboobooooooooooooobooboob.onoooon
gboboooobooboob.oboobobooboboooobooo,obobobooon
gbobooooboobooboboboboobooboobooboobooooog.

gbooboooesp4noobonooboooobooooboooo.noooz2eband
gboobo,0ooboobooobooboobobooooo,oobooboobobobooon
gboboo,unbooooobobobob.obooooobobooboboboon
goboobooooboobooooboobooboboooboo,oob,noaon
gboboooooobo,oooboobobobooooobobooboboobooon
geooo.JoObobOobobOoboooboobooboboboboobooboobobo
g,0ooboooooooboobboooogobooooooooooboogestgn
gbooboobooboboobooboobooooooooo.boboboobooboooon
goobooboboobooboo,oobogbobobobooo.oooooobobo

uggbugoogbodbog.obobbobobobobooboobooboon.

62

JLEA

gboboboboboboboobooboboboooo,oboboboboaooan
gbobobobo,booooobooboobooboobooboboboboboobaon
oooboboboboboobooboobooboobo.boobobobobobobgoo
gbooboooobooboboobooboooboooan.

O)oooo—_4o0o0ooooooo

oboboooobooboob oboboooobooooboboboo.booogo
oooooobooooobooobooooboo.ooooooboooooaesunn
oboooooobooboooooboooa.
RkO7WOOO00D0OO00O00O00O00DOO0O0OO00OOO00OO0O0bOo0obOoOObno
obobo.oooooooboboboobooooo,oooboboboooogon
gbooooo,ooobogobobobooboobooboobobooooo.ooon
oboboboboboo,oooboobooboobooboobobobobobooboon
ooooooooboobobobobboobbeoeclobo.Loo,bobobooon
gbobooo,nooobogbobob,oboboobooboboboboooooon
gbh.obooboooobooboboboobooooooboo,oobobobooon
ooobooboooooooo,obooboooooommoooboooboooooon
gooooooooobooa.
gbobooobobobooobobobooobobooooboboooooban
gbobob.obooboooooboobooboobooboobobobobobooboan
ooobobobobobooboobooboobooooo,bobobobobobgoo
go.
gboboboboboboobooboobobobooboooooooooooo.an
oooooo® obo” booeel oD OobboOoooboob,obobobooon
oboboooo.oooobobobooboobooboobobobobooooog,o

63




oooooo oooooooooooooon

gboobooo,gonboooboobooboobobobooooon.
gboboooooobooboboo,bobooobooboobooboobooo,nooo
gogo,bp0boboooo,oobooboboboobooobooboobobobooon
goboooooo.ooboooooooobooooooooooooobeoecoddn
g.
gooooooooo,oooo,0boo,0oooooiioobo.oooobo.ooon
goobo,boboboooboobobobobobooooboobob obobooo
gboboooo.oooobooboobooooboobooboo.boobobooboooon
goboooooobo,ooobo.ocbooboboooboobooooboobooan
go.
goooo2n0boboboboboboooobooboo,oboobobobooo4
gboobobobooooobobobooooooooo.oboobobooboooon
gboboooooboobooboboboooooooosooogn.
O0300ooobobooobooboooo,oo0bobooooboboo.Ooooon
gboobooboobobooboobooboooooooooooooboob.obooooon
gboboooobooboobobooobobobobooooboobeoeoedn,d
go,0b00boooobooboobobooooo.ooooooobon.
goboooobobooooooooooooooooooooooooogeunoo
gbobooooooboobo.oboobooooboobooboobooboooooo.no
gbooboobooboobooboobooboo,obobobobobooobooooobogn
go.obooboooooboboboooboboobooboo.ooooboboo,booo
gboboooobooboobobooo,oobobooboooo,npobobobooon
god.
gooobobooboooboboboooboboboooboboobooobOoobooon

gobo.ooobougbbodbooobogbbooboooboobbuoob
64

JLEA

gboboboboboboboobooboboboobooboo.oboboboaooan
oboboboboboboobooboobo.obooboobobobobobooboan
ooooboo,0boo,0boobooooboooob.oobobooobooboo.On
goooo.oobozeoel0000DOoOoOooooooobboooboboonn.

obooooooooog
ooobooobooooooMooboobo,oboobooboobogoooz2e400oon
gbooboobooboobobobobooooobooboooban.
oboboooooboobo,oooooboobobobooooobooboooeoeo4t
oboboo.ooooo,oobooboobobooooobooboobobobooooon
oooobooo.oboobobooo,0oooooboobo.oobooboooboon
gboboooooboobob.aobobooboobooboobobooooooobo.on
oboboboboboobooboobooboobooboooo,oboboobobooogon
oo.o0,0000000000000000,00000000000400000
gboboobooo.oboo,bbooboooboooboobooobo.bobooobooan
gbooobo.oo,nooanooooobooboobooobgoboooboooobgn
obooboboboboo.ooboobooooboobooboboboboboobon
goooogd.

gbooooooboboboooog
ooobobobobobooboobooboobooooo.bobobobobobgoo
gboboobooo,bobooboooo.ooboooboobooboobooboo,noao
gboobooooboobobooooooboboboboboobooboobooboaon
oboboooobooboboboobooobooboobo.bobobooooooboo,o
oboboooobooboobobobooboo,oobooboboboboooogon

65




oooooo oooooooooooooon

JLEA

gboobooooa.
gbobooboobooooobooboobobob.oboobooooobob2oe0000
go,0030oobooobooboo,0boooboboooboooboob.ooon
gbogbooooo,oooboboobobob,oboooooobogoo,noboabo
gbobooooooboobooboboo.oo,oosoenoooobogboobo.no
gboboooooobooboo,bobo,boboboooooobooboboon
gobobob.oboooobooboboboobooooo.oooboobooo.
gboboooobooboboboboo.ooboobooboobobooooog,b
gboobooboobooboobooboooooooooooooboooobobooo,o
gboboooobooboobobobo,bobobooooooboboboon
gooboooo,oooobooboobobobobooooo.ooobobobooon
gbooobobobooobobobooooboboobobobooobaoonooon
gooboooooa.
gooobobobooobobobooobobobooobobobooobooboon
gbooboobooboboo.oobooboboboboboboboooobooobooobooon
gbogoboobooboooooboobooboboesbobooboooooboooooono
gbooboooobooooboo.oboboboboboboboooooooooon
goano.
gboboobooboboobooboooooonoboooooooobooobo,noo
gboboooobooboobobooboboooboobooo.oboobobooboooon
goobobooooo.ooooboobobobeetoboo,ooobooboonoo
gbobooooboobo,obooboobooo,boooooboobooboboboon
gbooboobobooobobobooooboboobobobooooboaoonoon
gbooboobooboooobooooooooooo,poboboooooooobooon

goboogo,pogbbodbooobogbbooboooboobbogb
66

gbobooobobobooboboboooboboboboobobooooban
gboooooobooboboooog

500
gboboboboboboboboboooobooooboobooboseognog
ooobobobobobooboobooboobooo,ooboboboboboobgon
oooooobobooooboboooooboboboboobobooboboobgoo
ooboooboo.ooozeesogboooooooooooooooooooboon
oboboooooboobooboo,obooooboobooboboooooooboo.o
oboboboboboboobooboobooboobooooooooo.ooboogon
oboboooobooooboo.omxounoo,ooooboobooboboooogn
goooo,booooo,ooobobobobooooobooboboobooooon
oo onoon.
oboboooobooboob,obobooboobooo.obooboboboooogon
g.obobooobobo,oboooobooooo,oobobooooao.nao
gbobooooobooboboboooooo,ooooobo.oboboooooon
oboo,0b0ooooooboboboobooboobooboboooooo.oon
gboboooboboboooboboboooboboboboobobooooban
gbooooooboobo,boboboooooobooboobobooa.
ubhobooobooboboooboobobooobooboboooooboooooo
ooobobobob.ooooboboboobobooboboboboboboo
gbobobobobobooboobo.booooboboobobobobobaoboaon
gbobobobobobooooobooboobooboboboboobooesoooon
ooooooboboooobobooooboboboboobobooooobgoo
obobooooobooLooboboboobooboooo.Looboboboooogoon

67




oooooo oooooooooooooon

gbogoboboboooobooboobobobooooobobooboboboon
gbobooooooobooboooo.
goobooooboobooboooooooooooooooboobobobob oo
gobogbooob4o000000D00000DOOODOOOOODOOODOOOOn
goboooboo.oobooobooboobobobobooboooboo.oobooo.
gboooooo,oooobooboboobooon.
gboboooooobooo,ooobobobobc.booboobobobobomon
gboboobooboboobooboobooooooooooobooboobob.oooo
gbobooooooo,oboobooboooooo,oobooboobobobooon
gooo.
gboobooooboobooboLooboboobo,oboobooboobobobooon
gbobooooo,ooobgobob oboboooooboobooboboboon
gbobooooooboobobob.ooooooooboobooboooooo.no
gooboooobooboobooooooooooooooobooboobobob oo
gboobooboobooooo,ooboboboboboboboooobooboooboon
goao.
gboboooooozeesooboobobooboboooobooboobo.boboon
gbobooooboobobobobooooobobo.oboobobooo,nooo
gboobooboobooboobo.obooboboboboboboboboooboobooobooon
gbooobooboboooboboboooobobooboboobooobooooon
go.oboooooooooogoo
gboboobooboboobooboobooooooooooo.boooobooboooboon
gboboobooboboobooboobooooooooobo.aoboboobooboooon
gboobooboobooboobooboo.oboboboboboboobooobooooobooon

ggo,pobogbboooboobobbooboobooboobooboob
68

JLEA

gboboooooboobobobooooobobo.ooboboo,oooooon
gbooooooooo
ooooooboboooobobooooboboboboobobooboooboon
gogboosbobooooboboo,bobooboobobobbooboboon
gbobooboo,oobobooboob.oboboboboboooboogoooon
oboobobobobobo.Ooobooboooobooboobobobobobobon
oooooobobobooobobooooboboboooboboobooobgoo
gbooo.oooboobobooooooboon.

gooo

ooooomeonoboobobooooooooon.
gooooesgogosoogbobooooooogon.
gboo,oooobz2eobobooboooboooooobooooon.
goooomednobobooooboooooan.
gooooyooobobobooboooooooooobo.
goooomebonobooooosooubogoooan.
gbhoboooooboobobm0boooooooboobobooooooon.
obooobzeoo0oboooobooon.
ooooozeee00000O00bDoOooooooooooon.
goooomsgoooogogooooon.
gboooozeog4dboooooogoooa.
goooooooomessgoobooooooooooooo.
ooooooooasnooooooooooooooo.
ooboeubbbooooooooooon.
goooaevyouoooboooooooooboooo.
obooooooogobz2eco0b0boooonooboboon.

69




oooooo oooooooooooooon

JLEA

goooaevyuooooboooooooon

ooo,00000 eoojOboooooooooobooooo.

goobeeyoooooooooon.

gooo @oeooooooooooboooon.
gobobooosooooooooog.
gbodooopoO0D DOOoOoooboobobOo.
goobee)oobooboono.
goooe)bboooboooooog gog

70

gubobdobibidpooooooooopoooooooooo
gobbodoooo
ibooooooooooooooooooooooooooo

gogg

gooooooboooobbooobboooooooooooobbooobobooobooooo
gooboooooooooboooobooooboooooboooobooooooboooo
gooooooooooboooboooooooooooooboooboooobooooo
goobobooooooooboboobboooboonobooooobcoooobooooo
gobooooooooobooobooooooooooooobooooooooboooon
goooooooooobooobooooooooooooboboobobooobooooo
gooboooooooooboooobooooon
gobobobooooooooooooooobobobooobooobooboooooooooooo
gooooobooooobbooobbooooooooooooboboooboooobooooo
gooooobooooobooobbooooooooooooobooooooobooooo
goobooooopmoBgoooorojpooooooooooooo
gobooooooooobooobobooooooooooooboboooobooobooooo
goboooooooooboooboooooooooooooooooooobooooo
gooooooooooboooboooooooooooooboooboooobooooo
gooooooooooboooboboooooooooooobobooobobooobooooo
gobooooooooobooobooooooooooooboboooboooobooooo
ooo
goooooooooobooobbooooooooooooooooboooobooooo
goboooooooooboooboooooooooooooboooboooobooooo
goooooboboooobooobbooooooooooooboboooobooobooooo
gobooooooooobooobboooooooooooobooooobooobooooo
goooooooooobooobooooooooooooobooooooobooooo
gooboooooboooooobooooobooooooaoo

gooboooooboooobooooboooobboooooboooboooo

71




gooobogo boobobooobdoboooboo

oooboooobooooocOoOoOoboobooOooaon

1. 0000

o o0 0O

oo
gooooooao

gooooOooOoO0ooooOoO0oO0OO0OO0OO0OO0DOOOO0OO0O0O0O0O0OOODOO0OO0O0OO0O0O0O0O0DO

oo0ooooobo0 18omoooooao
ooo

oooooooooon
gooooooOoOoooooo
ooooOoOoOooooooooo
ooooooooooooooan
gooobooooOoooooao
oooooOoOoOoooooooano
ooooOoOoOooooooooao
gooooooooooooon
oooooOoooooooooano
oooooOoOoOoooooooano
ooooOoOoOooooooooo
ooooooooooooooan
ooooooooooooooan
oooooOoOoOoooooooano
oooooooooo
gooooooooooooaon
gooooooooooooaon
gooooooOoOoooooao
gooooOooOoOoooooo
ooooooooooooooan
ooooooOoOoooooooano
oooooOoOoOoooooooano
ooooOoOoOooooooooao
oooooOoooooooooan
ooooao

[=}

DOooDOoDOoDoDOoDOooOoOooooo
E-mail:sakahiroff@able.ocn.ne.jp

OOooo0oooooogoogoad
OO oo ooooooogooaog
Ooooooooogoogooad
OOooODoooooooogooadg

Oo0oo0oooogoogao
OoOooogoodg
Oo0ooogod
OoOooogoodg

0

Ooooooooogoogooad
e e [ |
Oooogogooooooogoadgd
OOooo0oooooogoogoad
Oooogooooogoao
OO0ooooooogoo
OOoo0ooooogoao-g
Oo0ooooooogooao
OO0 oo oooogoo-g
Oo0ooooooooao
OO0 o0Do0ooooogoo-g
Oooooooogoao
OO0ooooooogoo
Oooogooooogoao
OO0ooooooogoo
OoOooDooooogoaog
Oooooooogogoao
OO0 oo oooogoo-g
Oooooooogoao
Y e [ [ s |

Oooogooog

O O
O 4d
O O
O 4O

O o0ooogod
OO0 oogoo-g
Oo0ooogod
O 0o oogod
O o0ooogog
O 0o oogod
OoOooogog
O o0ooogod
OO0 oogoodg
Oo0ooogodg
OO0 oogoog
O o0ooogoodg
O 0o oogod
Oo0ooogodg
O o0ooogod
OoOooogog
Oo0ooogod
OO0 oogoodg
Oo0ooogoodg
OO0 oogod
Oo0ooogodg

oooooo

72

O
O

O
O

oo
oo

H

O O
O 4O

O
O

O
O

O
O

O
O
O
O
[}
O
O
O
O
O
O
O

[}

O O

O
O
O
O
O
O

O
O
O
O
O
O

O
O
O
O
O
O

[}

O
O
O

[}

14800000000 O0O00O0OO0OOODO 164
Mo0o0oo0(@ 182000) 00000000 2430000000D000O0ODOO

O g

[}

JLEA

00000000 2000000000000 3000000DOOOODOOOOODO
0400000000000000D00DO00O0O00O0O0DOOOOOOOOOSOO0OO0OO0
go0ooooo0ooO0ooOoO0oOoO0ooO0OO0OOO0Ob0Oe60DOOOODOOODODO

2. 0000040

2l 000000 ODOOOOOoOoOooOt
gooo0o0o0o0ooO0ooOU0oOU0OoU0OoDU0ODU0OOU0OOD0OO0D0O0DU0ODU0OODODDOODOO
pooooooobooooobbooooobDbooooooobObO0ooUoDbobooooDbDbo
go0o0oO00dO0o2poooooocogooobofooooo0ooooDgoooDooooo
gooo0ooooooboobooooo

0000000000000 00O01970 O 0O 0O Landes[1971]0 Posner[1973]0
Gould[1973]0 0 0000000 D0OO0OO0O0OOOLandes[1971]000000LPGOOOO
goooOdOoposgoooogoooofdoooooooo0oooogooooooood
goboooobo0ooobobobOobOoDbOobOooboOoo
LPGODUOOODDODODODODODODDO0ODODDDODODODOO0DODODODODDODO0DOODODoODDOOO0
0000000000000 o0o0o0O0oo000o0O0OdooDBebchuk[1984,1988]0
Katz[1990]0 O O OO OO OOOOODOOOOODOOORosenberg and Shavell[1985]0
Bebchuk[1996]0 O 0O O O 0O O O 0O O O O O O Bebchuk and Guzman[1997] O
Huang[1998]0 0 0 0 0 0D 00D ODDODODODOOODOOOOOOOOAOFarmer and
Pecorino[1996]0 Miceli[1993]0 0 000000000000 O O O Cornell[1990]10
Grundfest and Huang[2004]0 O 0000000 O00O0O0OOO0OO0O0ODODODOOOOOOOOO
Rosenberg and Shavell[2004]0 00 0000000000000 O0OO0OOOOOODO
goooooooo

22 00000C0OO0ODOOODOOOOOOOOOOOA
gooooooooobooooooooooobooobooooooobooboobooboOoo
0000000PIndyck[1992]0 0 0000000000 O0OO0OO0OO0OOO0O0OOOOOOOO
0000000000 0D0O000O0Schwartz and Moon[2000a]0 Schwartz[2003]0
Miltersen and Schwartz[2003,2004]0 Hsu and Schwartz[2003]0 0 0 0000 O OO0
goooboobooboobooobooobobooboboobOobDUobobDUoDbDOoDbDOoDbOoDOo
000000 Schwartz and Zozaya[2000a,b,2003]0 0 0 00000 0000OCOO0OO
000000000000 000D0OO0OSchwartzand Moon[2000b,2001]0 0000000
gooo0o0oo0oO0oO0oOooOoOoO0ODO0OODO0ODO0ODODO0OO0DO0ODO0ODODO0ODUODODODODO

1000000000000 00D00O0 OBebchuk[1998]0Bone[200300 0 O 0 00 10 00 20 J0Cooter
and Ulen[19970 0 0000 00 6 O 10U Grundfest and Huang[2004]0 Huang[2003,2004]10 Miceli[19970
0oo0ob0oOoD0OD80DbO9O]OOOODOODO

2000000000Bone[20030 000000 1000 20710 Cooter and Ulen[19970 000000
0 60]0Miceli[19970 00000000 8000 90]00000D0OO0DOO0DOODDODDO
0000000000000 O0OO0DOO0O0DOO0OD0ODO0OO0ODO0OO0DOO0ODOOOODOOODOOODOOODO
SLPGUODOOODOO Shavell[1982]0 00000000 DO0O
40000000000000D0D0D000000O00O0000O0O0O0O0000O0O0DDDODOOBrennan
and Trigeorgis[2000]0 Dixit and Pindyck[1994]0 Hull[2005]0 Schwartz and Trigeorgis[2001]0
Trigeorgis[1996]0 0 000000 OOODOOO

73




gooobogo boobobooobdoboooboo

ooooooooooooooano

3. 000oOooonooon
1000000000000 00OO0O0O0a0s
goooooooooboooooooooooboooooooooooonooan
00000o0000000000 1380 10@MobO0o0o00oooo0oooooan
0000000 137000000000 1380 100980000000000
oooo0oo0o0o0o00O000 139 0@oooooo0oo0oo0oooooooooooo
goooooooooboooooooooooboooooooooooonooan
0000000000000 000000000000000 2540101000
gooooooooo oooo goooooao oooo
gooooooonoo oooo o0 10000 oooo
oooooooooo oooo ooooooao oooo
O
O
O
O
.2
O

O 0O O
O 0o o od

OO0 oOoooooooogogao

ooooooooo oooo goooooao oooo
ooooooooo oooo goooooao oooo
ooooooooo oooo goooooao oooo
oooooOo0oooooooOoOooooooaon
Oo0oO0o0oo0oOoO0O0oO0oO0O0O0O0O0oO0OooooOoan
ooooOoOoOoooooooOoO00o oo

Oo0oo0oogooogogDo
O 0O00oOoogooao

O oooogoao

0
0
0
0
0
0

O o0oooogo
OoOoooogoao
O o0oooogo
OO0 o0ooogoQ-
O o0oooogo
OO o0oogd

O oooogoao
O o0oooogo
O 0O o0oogod

W OOoOoooooogoooao
O ooooo o

O
O
O
O
O
O
O
(]
O
O

ooooooo

oooo
oooo
oooo
oooo
oooo
oo
o
oo
oo

Ood

000 «—
-
4—

oooo
oooog
ooo
0000 «—
oooo +<—— 9080
0000 <+—
0000 <+—
oooo
oooo
ooooo €

oOooogd

gooooO0oO0oO0OO0OoOOoOO0O0O0O0O0O0OOO0OO0OO0O0O0O0OO0OO0OO0O0O0O0O0DO
oooooOoO0ooooOoO0oO0OOO0OO0OOOOOO0OO0OO0OO0OO0ODOOOOO0OO0OOO0OODOOO
3.21 0000000000000 0O0O0O0O0ODOOOOOOOO0
goooooOoO0oooooboO0oO0oO0oO0oO0ooooOOoO0oO0oO0oO0oooooOO0OO0OO0O0onoo
oooooOoO0oO0oooOoO0oO0OO0O0O0O0OOOO0OO0OO0OO0O00O0OOOO0OO0O0O0O0O0O0
oooooOoO0ooooOoO0oO0OOO0OO0OOOOOO0OO0OO0OO0OO0ODOOOOO0OO0OOO0OODOOO
ooooooooo

O
O

oo
oo

[}

O
O

oo
oo
oo

O
O o

0000000000000 0D0000D0000DO000DO000D000D000DO00D0DOO0
0000000000000 [0O0 1303000000000 00000000000[O0 1106
0Ojoooooooao

74

JLEA
gooooooOooooooO0ooooooooOo0oOoOooooobOOo0oOoOooooon
goooooo0oOoOoOooooOoO0oO0oO0oO0oOooooO0oOoOoOoOoooOooOOoO0OO0OO0oOooooOaon
322 0000000000000 00O0OOOOOOOOOO0
oooooooooooooO0ooOo0oooooo0oOoOooooooooooooooan
gooooooooooooboooOoooooooooOoooooooooooooon
gooooooOoOoOooooOoO0oO0oO0oO0oOooooO0oOoOoOoOooooOOO0OO0OO0oOoOoooODn
gooooooOoO0O0ooooOoO0oO0OO0OO0OOoOoOOoOoO0OO0OO0OO0OO0OOOOOO0OO0OO0OO0OO0OODOD
gooooooao
323 000000000000000000A0
goooboO0ooO0oOooooOoO0OO0OO0OO0OO0DoOOoOoO0O00O0O0OO0DOODOO0OO0OO0OO0O0O0OOD0
goooooOoO0oO0O0DooOoO0OO0O0O0O0O0OOO0OO0O0O0OO0O0O0OOO0O0O00O0O0O0O0O0D0
goooooOoO0oO00ooooOoO0oO0OO0O0oOooOOoOoO0OO0OO0OO0oO0oOooOoOO0OO0OO0OO0O0OooODn
0010000000 00000000000O00O00O0O0O0DOOO0OO0OOO0OO0
gooobooooooboooo0oO0oOoOooooooooooooooooOonoon
gooooOoO0oO0oO0ooOoO0OO0OO0OO0OO0OO0DOOOO0O0OO0O0O0O0OOOO0OO0OO0O0OO0O0OO
goooooOoOoO0o0oOooooOoOoOoOoOoOoooooao
33 0000000000000
331 0000000
gooooOoO0oO0OO0oOooOO0OO0OO0OO0O0OO0OOODbOOoOOOO0OO0OO0OO0OOOOO0OO0OO0OO0O0O0DB
goooooO0oO0oO0O0oOOoOoO0oO0OO0OO0O0OOOoOOOO0OO0OO0OO0O0BOOOOO0O0
3.3.2 00
gooooO0ooO0oOooooOoO0oO0oO0oO0oOoDoooO0O0OO0oO0OOoOoOoOoDOO0OO0OO0OO0O0OooOoODn
goooooO0oOoO0OO0oOoooOO0OO0OO0O0OO0OOoOO0OO0OO0OO0O0OO0OOOOO0OO0O0O0O0O0O0O0OD
goooooOoOoO0O0OoooO0oO0OO0OO0OO0OO0DoOOoOoO0OO0O0OO0OO0OOoDoOOOO0OO0OO0OO0OO0OoOODn
gooooooooooboobooOoOoooooooooOoooooooooooooon
goooooooooobooooooo
333 0000000D00O0O0es
gooooO0oO0oO0OO0oOOoOoO0O0OO0OO0O0OO0DOOOO0O0O0O0O0O0DOOOO0OO0O0OO0O0OOBOOO
goooooO0oo0o0oooooO0ooOoooooooooooooooooooooooan
goooooooooooooooOoooooooooOoooooooooOooooon
goooooOooO0oO0oOoboooOO0oO0OO0O0OO0O0OoOoOO0oO0O0O0OO0oooooOoO000n
gooooOoO0oO0oO0oOOoOoOO0OO0OO0OO0OO0DOOOO0O0OO0O0O0OOOOOO0OO0OO0OO0OOOOOO
ooooooooooooooooOooo

3.3.4 000000

go0oo0oO0oo0ooO0oO0o0oO00OO0O0O0O0OO0O0O0OOOO0OOOOOO0DOOOOOO 00
goooooOoOoO0OooooOoO0oO0oO0oO0oOooOOoOoO0OO0OO0OO0OO0OOoOOOO0OO0OO0OO0OO0OOOD

ooooooooooooon

sg000oO0oO0o0OO0oO0oo0oo0ooo0DOO0OO0ODDDOODODOOD0[OD 90110000 11011000000 11

03000000000

7000000O0O0oOoOoooooooOo[o1nDenloOOOOOOO

75




gooobogo boobobooobdoboooboo

goooooOoooooboooOoooooooan
oooooOoOoOooooooao
3.35 00
goooooooooooooooooooooan
ooboooOoooooboooOoooooooan
goooooOoO0ooooboOoOoOoOoOooooooan
ooo0oO0oO0oO0ooooOOoO0oO0OO0OO0OoobooOoOO0O0O0n
oooO0oO0oO0oO0oDooOO0oO0oO0OO0O0OooooOoOO0O00n
oooooooooobooooOoOooobooooOoOoon
oooooOooooobOOoO0oO0oOO0ooobooOoOoO0O00n
ooo0oO0oO0oO0ooooOO0OO0oO0O0O0OooboO0oO0OO0000n
336 0000000 O0OOODOOODOOOOOOD
gooooooooooboooooooooooan
oooooooooboooOooooooooOoon
ooo0oOoO0oO0ooooO0oO0oO0OO0OO0ooobooOoOoO0O00n
oooO0oO0oO0oO0oDooOO0oO0oO0OO0O0OooooOoOO0O00n
oooooooooooooOooooooooOoon
ooo
goooOoboO0oO0oO0O0OOoOoOooOooOoOoooooOoona
goooOoO0oO0oO0OOooOooOO0oOoOO0OOoboooOooOon
ooooooooooboooOoooooooOoOoon
ooooooooo
gooooO0oO0oO0oOoooOO0oO0oO0oO0oO0oooooOooan
ooo0oO0oO0oO0DoooOOoO0oOoO0O0ooooOoOoO0O0O0n
ooooooooooboooooooobooooOoOoon
ooooooobooboOooOoooobooooOoOoon
3.3.7 000
goooOoOoO0oO0oDoooOO0oO0OO0OO0Oooooooao
oooooooooooooOoooooooooon
ooooooobooboOooOoooobooooOoOoon
oooooO0oO0ooooOOoO0oO0OO0OO0ooobooOoO0OO0OO00n
4 0000000000 OOCOOOO0OOOO0
gooooO0oOoO0oooobOOoO0oOoO0oOooooooan
oooooOoOoOoooooooano
goooOoOoO0oO0oOooOooOO0oOoOoO0oOooooooan
oooooooooooooOoOoooooooOoon
oooooooooboooOoooooooooon
oooooOoO0oOoooooo0oO0oO00ono
goooOoOoO0oO0oOooOooOO0oOoOoO0oOooooooan

76

O 0oooogoo
OoOooogoo-g
O o0ooogooo

O 0o oo o
O o oogo
O 0o oogoo
OO oogo
O o0ooogoo
OO oogo
O ooogoo
O 0o oo o
O oOooogoo
O 0o oo o
O oOooogoo
O 0o oogo
OO oogo
O ooogoo
OO oogo
O ooogoo

O 0o od
OO oo
O 0o odg

O 0o o g
O o og
O 0o o g

ooo
ooo

O O0Oo0oogoogo

O
O
O
O
O
O
O
O
O
O
O
O
O

O 0o oo

O O o g

O o0ooooo

O 0o oo O

O 0o og

OO oog o
Oooog o
O o oo o
O o oogo
O o oog o
O o oogo
oo oo o
O o oog o
O o oog o
OO oog o
O o oogo

O 0o oo

O O o g

O
O
O
O

O
O
O
O
O
O

O o og

O o odg

O 0o o d

O 0o o g

O o og

O o og

O 0o o d

O 0o o g

O 0o og

O o og

O 0o o g O

O 0o o g

O Ooogo

O O o g

[}

O
]
O

O o oo

O O

O Ooogo
O o og

O O

JLEA

goooooOoooooooboooOoobOooobooboooobooooo

go0oo0ooOoO0oO0ooOoOooOOobOOobOOoOoOobODUOobooOoobooooo

go0oo0o0oO0o0ooO0oOoOoOOoO0OOobOO0OU0oOoO0OobOooODOooDboDoooo

oo

4.1 0O 0O (Cost)

411 00000
goo0o0O0o0O0o0O0O0O000OD0O0ODO0ODODOoODODODODOD
0000000000 oooooooooogoao (SeedMoney)d

0000000 (Contingent Fee)J D DD ODODODODODODODOOOODO

go0oo0ooO0oO0oO0ooOoOooOOoOOobOOoO0oOobODOobOooOoobooobooo

gooooooooobooobooooo

412 000
goobooooooooobooboobUobobUobUOoDbDOoDbOoDOo

oopooo

ooooooao
ooooooao
oooooooono

O O
O O

ooooooo
ooooooao
oooooooono

O O
O O

oooooooono

0 Cost(t)TJy ()0 1 [J SeedMoney [] ContingentFee

000 CostyyUUOOUODOyy ()OOODODO/ 00000 SeedMoney 0 00 OO

ContingentFee0 0 00O 0000
goo0o0oO0oU0O0o0O00O00DO0O0DOD0OO0DO0ODO0ODODODODO
pgoooooooooooobooboobooobooboobooboobooo
gooo0ooO0oO0oO0oOoOoOooOOoOOobOOoO0oOobOoUOobooOoobooooo
go0ooO0oOoO0oO0o0oOoOoOoOoOOoOOobOOU0OUOoO0DOoUOoOoOoobDoooo
pgoboooooobooooobboooobobboooobobooo
pgoooooooooooobooboobooobooboobooboobooo
od

OJ00y@oOoDODO0O0DO00D0O0ODO0OO0DOoDoOOg

0 dy (90y dtb o dz

gooooooo
ooooooao
ooooooao
ooooooo
ooooooo
ooooooao

O ooooog
OoOooogoodg

O00yO0OO0O0OO0OO0OO0OO0OO0 000000000 AzOOODOODDOODODODOODO

42 00000000000 [Probative Level P(t)]

4.2.1 00O
gooooOoU0oO0o0oOoU0oOoO0oOoOoUobDUobOOobDOobDUOoDbDOoDODOo
go0ooO00oO0oO0oO0oOoOoOoOoOOoOOobOOoU0OOoO0DOobOooODOoobDobooo
gooo0oO0oU0O0o0O0o0O00DODO0O0oDOD0OO0DO0ODODO0ODODODODO

oooooooono
oooooooo
oooooooono

0000000000000 0o0000o0O00O00O0O0DOdo Probative Level, ()]0 0

goooooooooooooooOooooooooooooooan
ooooooao
gooooOoOoO0OooOOoOoO0oO0OO0OO0OO0OOooOOoOO0OO0OO0OO0OO0OOObODOO

7

oooooooono

oooooooono




gooobogo boobobooobdoboooboo

O oOoooo

O o oo-g O
OO0 ooooooooooadg

e s Y [ o
oNoooooooooooooaod

o f0oooooooooooodo
Ooo0oooooooooooOooOoad

OO0 oo ooooooogoogoo
OO0 oo ooooooogogo
OO0 oo oDoooooogoogoo
OO0 oo ooooooogoogo
[ Y Y [ o |
OO0 oo ooooooogoogogo
e e s e e Y [ o |
OO0 oo ooooooogoogo
OO0 oo ooooooogoogo
OO0 oo ooooooogoogoo
oo oo ooooooogoogo
Y [ o
OO0 oo ooooooogoogo

O
O

4.2.2

O
O
obDoooooooooooooo

W oDooooooo
Oooooooood
e e e O e O e O o R |
OoooooooOgod
e e e B e B e B o B o I
e e s e O e O e O s A |
Oooooooogd
OoooooooQd
oo D ooooooooao

F S T T o I o R o R e |
oo 0ooooooooao

431 000000
gooooooao
ooooooooao
ooooao
432 000000
43.21 00000
goooooono
ooooooooao
ooooooooo
gooooooao
ooooooooao
ooooooooao

0 PmOO

O

Oooogooog
O 0o oogoo-g
O oOooogooog
O 0o oogoo
O oOooogoo-g
O oOooogooo
OO oogoo-g
O ooogoo
[ o Y |
O ooogooog
O 0o oogoo-g
O oOooogooog
O o oogoo-g
O oOooogooog
[ s Y |
OO oogooo-g

[ Y A B |
O o0ooogoodg
O 0o oogodg
O 0o oogoog
O 0o oogod
OO oogoog
O o0ooogodg
B B |
O o0ooogodg
OO0 oogoog
O o0ooogoodg
O 0o oogod
O oo g
O
O
O

goooooooooooo

O dP)0y P()dtd n P(t)dw

Oo0oooogoooao
OO0 oo0ooooogog
Oo0oooogooao
Oo0oooooogo
Oooogoooogoao

0
0
0
0
0
0
0
0
O
]

[}
[m}
[}
O

ooooao
ooooao

oooa

O O

ooooao
ooooao

O
O

O
O

oo
oo
oo
oo
oo

oooo
oooo
oooo
oooo
oooo
oo oooo
oo oooo
awld0O00OO0O0O0O0OO0OO0O0OO0OO0OO0OO

Oo0ooogoooo
Y [ s i
OoOooogooogo
Oo0ooogooogoo
[ s o
Oo0ooogoooao
Y [ s i
Oooogooogo
Oo0ooogooogg
OoOooogooogao
Oo0ooogoooog
OOooogooogao
Oo0ooogoooo
Y [ s i
Oos ooogao
[ s o
OoOooogooogao

gooooooooooooooan
gooobooOoOoOoooooooan

goooboooOoOoooooooan
goooooOoOoOoooooooao

(Win LevelJOODODQODOQOQDOOOoQoooooQ
ooooOoO0oO0o0ooooO0oO0oO0oO0OOoooooOooaon
oooooO0oO0oooooO0oOoOoOoOoooooao

78

O 0o o g

O d

O d

O 4O

O o og

O 0o o g

i Y o B |

O o og
O 0o og
O o og

O oo g

OO o0o g
O o og

O
O
0

O g

Oooogoo-g

O O

I R

OoOooogaog

O g

O o oo

> OO

0000 O0DDODODODDODODDDODDDODO®oDooooooooooooaoao

goooooooooo
goooooooooo
goooooOooooo
ooooooooooao
43.22 0000000O

O

OO0 oo oogoogo
OO0 oooogogoogo
OO0 oo oogoogo
OO0 oooogooogo
OO0 oooogoog o
OO oooogoogo
OO0 oooogoog o
OO oooogooogo
Oo0ooooogoogoo
OO0 oo oogoogo
Oooooogooogo
O0oOoooooodg
OO0 oooogooogo
OO0 oooogoog o
OO oooogooogo
OO0 oooogooogo o
OO oooogoogo
OO0 oooogoogoo
OO0 oo oogoogo
Oooooogooogo
OO0 oooogoog o
Oooooogooogo
OO0 oooogoog o
OoOoOoooogoogo
OO0 oooogooog o
OO0 oo oogoogo
OO0 oooogoogoo
OO0 oo oogoogo
Oooooogooogo
OO0 oooogoog o
OO0 oooogoogo
Oo0ooooogoog o
O o oogooog

OoOooogooodg

OO oogooog

Oooogooog

OO oogooo-g

OoOooogooog

O o0ooooo

w

OO0 0o ooooooogooooooooQo

OooOooOoooooooo0ocoooooooooao
OO0 o Oo0OoOOo0DOo0O0DOo0DOoDoDoOo0DoOo0oo0o0Poooooo
DOooOooOooooooooocoooooooooao
Do oooOoDooooooooooooPoooooaon
DOooOooOooOoooooo0oco0oo0o0Poooooo
OoooOoooODooooooo0oocooooPoooooo
OoDoOooOO0Oo0OoOo0OoOo0Do0o0oo0o0o0o03ooooofd
DoooDoDooooooooooooo0fooooob@

oooooooooB8ooooob
Doooooo0o0oBoooood
oooooooooBooooob
DooooooooBooooob

OO0 o0oogoogo
Ooooooogao
O O0O0O0o0oogooo
Ooooooogao

O o og
O oo g
O o oo
O 0o o g
O o og
O 0o og
O 0o og

O 0o o g
O 0o og
O o oo
O o og
O o og
O o og

(Lose Leve/)D D OO OO OOOOOO

oooooooooo
oooooooooao
oooooooooao
gooooooooboao
oooo

O
O

0
O
O
O

ooooooooooad

oooooooooao
gooooooooao
oooooooooo
ooo

oooooooooao
oooooooooao
oooooooooo
oooooooooo
oooooooooao

(Discontinue Level)O
oooooooooo
oooooooooo
oooooooooo
oooooooooo
ooooooooood
oooooooooo
oooooooooo

79

O
O

O 0o o g
OO oog
O oo odg
OO oog
O o oo
O 0o o g
O o oog

O oo Db
O oo 0o
O oo o
O oo B
O oo o
O oo o
o I R
O oo o

O
O
O
O
O
O

O o oo o

Oo0oo0oooogao
OO0 o0oogooogao
OO0 o0oooogao
OO0 o0oogooogao
Oo0oooooogao

O o oog
[ [ i
O o oog
O o oogoaog
O o oog
O o oogoog
O o ooog
O o oogog
O o oogoaog

O Oooogo

[}

O o oo o

O Oooogo

O
O
O
O

O o oo o

O o oo o

O
O
O
O
O

O
O
O
O
O

|

O o oog o

Oooog

O o oo o

O
O

O
O
O
O
O
O

O
O

O o oog o

O o oo o

O Oooogo

O
O
O

O
O
O

O o oo o

O
O
O

[}

O Oooogo
O o oog o

[}




gooobogo boobobooobdoboooboo

oooooOoooooooO0oOoOoOoooobOoOoOoOoOooobooobooan
434 00000000000000OO0O0OO

go0o0o0oO0o0O00O0U0OoO0ooODO0oO0obODUOobOOoDbDUODbDODODO
O goooo0ooooooboboboboboboDbOooD
] gooooooooobobobobUobobOoDbOoo
O goooooooooooooo
000000d[Settlement Level, S()J0 00O OO0
O poooooobboooobobooooobooboooo
] ooooo
godo0oo00oO0oO0oO0OO0oOO0obOobDOobDUOoDbDOoDbDOoDOoD
O go0oo0o00o00o0OoOO0obO0obDUOoDbDUOoDbDOoDOoDOoD
O pooooobobooooboboooooboboboooo
] gooboo0oooooobobobobUoboboDboOoo
O gooooooooog
go0o0o0oobO0oDOO0oDOOO0oOU0OOU0UOOOoDOoDOD

gooooo0oooOooooboooOoOoOoOoOoOooobooobooan
t00000000000000O00000tZAt0O 0
gooooOoOoOoO0OO0ooobooOoOoOoOoOoOoooboooOOoaon
gooooboooooooboboooooooobooobooan

goooo0otat00O0O0D0O0OODOOO0OOOCOOO
goooooooOoooboboooooooobooooan
gooooboooooooboooboooooooobooobooaon

Oooooooooooooooooooooboooooaodg
e e e ) [ Y [ O [ |

OOoo0oooooaog O
Oo0ooODooODooDo oo oo oOooODo oo ooooooogooog

oooooooooo

[ [ [

O

gooobooOoOooooooOooOoobOOoO00OO0O00 twated
(0000000000000 000O00000000O001¢0

ooooo00o0000 tAat00000000O0O0O0O00¢0O

O o
O d
O O
O d

O 0o og
O 0o og
O 0o og
O 0o og
OO og
O 0o o g
OO odg
O 0o og
O oo g
OO og

oooo

oo

oono
oono
0ooo

ooo
0ooo
0ooo

Oo0ooooooogg
O O00oooooo
OO0 oogooooogo
Oo0ooooooogg
Oooooooogao
Oo0ooooooogg
Oooooooogao

O

O o
|
O o

oooo

O
O

0

00000000000 SotAt0 0000000000 S04 o

[}

O

goooooOoO0o0oO0O0ooooOoO00O0O0O0100000000000000
gooooo0oOoOo0oooooOoobOO0o0o0oOoooooooooO0o0oOoooooon

0

tJAt000 t0A2t000000000000000000O0OO0/[POA YOP(IA 2t)]
oooooO0oO0ooooOoO0oO0OO0OO0OO0OO0OOOO0OO0OO0OO0O0OO0OOO0OO0OO0OO0OOCOOO0OO0O0
ocooooOoO0o0oooOoO0oO0OO0OO0OO0OOOOOO0OO0OO0OO0O0OOOOOO0OO0OOO0OOOODOO

O S()0 S(toA yo[P(t0A 9o Ptd A 28]

000000000000 000000000000000000000000000
0000000000000 000000000000000000000000000
0000000000000 000000000000000000000000000
0000000000000000e00000000000000000000000
0000000000a [PEOAYOPHIA2)0000000000¢00000000

80

JLEA

000 s@mooooooooooooooooao

O SO S04 yoa [P0 A )0 PO A 2t)]

000000 O0OOODOOOODODOODOODODOOOOOODOUODODOODDODDODODO

gooo0oo0oo0ooOoo0ooUooooUooLoOoUoOoU0oo0UoU0oOoUoobOooDoobDoOoo
go0oo0o0o0o0o0ooOoOooOOoOoO0OO0OODO0ODO0ODODO0OO0DO0ODODO0ODODO0ODUODODODODO
pooooooobooooobbooooobDboooooobObO0ooooDobobooooobobo
goooooooooooo
4.4 0O 00O 0O [Final Value, FV(t)]

0000000 fFinal value, F/()J0 0000000 (Max Value)D DO DOOO0ODO
o000 1o0000000000O00DOO0DDODOOODOODODODOD1I0ODODODODO
goooboobooboobobobuobobOoDboDbo

0 FV(t)[J MaxValuex P(t)/100
goooooooooboooooooboooooooobobooboooboooboobooboOoo
goooOooOo0oOoOoOoOobOOooO0obOO0obOO0oDbDO0ObODO0ObODO0ObDUObDOoDbDUODUOoDOoDbDODO
go0o00oO0O0oO0oO0oO0oOobOOoDO0trDO0O00ODOU0OO0ODODUODUODOODODODODO-
000000000 DO0oDOoODODODODOD

0 FV(0)0 [MaxValuex P(t)/100]e” 't

gooboooooooOooooobooOoOoooobOobbooOooOooobooDOoooODn

goooooooOoooobooo0obOobOOobUobOUobOOobOobobOoDbDoo
gOd0O0o00oO0O0oO0oOobDOobDOoDOoDbDODOoDODOD
4.5 0 00O O [Litigation Value, LV(T)]

ooooo

00000000000000000000 [Litigation Value, LV()J0 0 0 O

O LV(0 FV(t)0d Cost(t)

5. 000
gooomooo0ooOooooooboo0oooooomooooooonooo
goooO0oO0oO0oO0OO0oOOoOO0O000O0O0O0OOO0O0O0O0O0O0O0O0O0O0O0O00O0

Oo0o0[00 18300000 170000000000 DOO0ODOODOOODOO

000o00000000000[@0O0 1300000 17000 19000000

00000 20000000000000]00000000D0OO00DOOOO

81

ooooo
ooooo
ooooo
ooooo
ooooo




gooobogo boobobooobdoboooboo

00000O000O00O0o0ooO0oO0ooOooooen

1) 01900000000000000000O000O000D0O0O000 320 870200
000 42160000000000000 607100000 078000000000
00033047730 000042930000 0000 250 791000000 33.0800
ooo000000o0o0oo0o000000D0O0 100897800000 13.9800000
50 479400000 7.0300000 312300000 04000000000000
0743000000000000

2) 0D 200000000000000000000000100000 40 487100
0005750010000 200000 18057300000 23160020000 3
00000 110616900000 14900030000 600000 140 283006
000010000 130 4160001000 20000 100 9798002000 30
000 30 21950BO00 40000 10 17810000 50000 499400
5000000004898 000000003000000000000000000
00010000 2000000000000000000O000O000O0O0DCOO0O
oooo

000MO0O0000000000000000000000000000000000
goooooO0o0oooooooonNoooooooooooooo)yooo)yooono)
000000o00)§OoUooo0o0o002)U0uooo0oo0o0o0oooooooooooooao
goooodooOooOOobO0oDOO0oDbOOobOO0ooDOooDOooDOoDOoOOoOOoOUOoOOooOUOooOUOooDOD
gooooooo
5.1 O 0O (Cost)
5.1.1 0000

goooo0oO0oO0oO0OO0oO0OoOoO0oO0oO0O0O0O0O0O0oOgpgOO0O0O0OO0ODOOOOOO0OO0O0O0DO

O y @Oy 040y Atdoe (A )12

O00es00000O0O0O0O0OOOO0OOOO 1ID0O0O0OO0OOO0OOOOOOOD®O
5.1.2 0000
goooooooooooooO0oo0ooooooo0o0oooooooooonooon
oooo o0d0oO0ooO0o0o000O00o0o0o0o0oO0oooOoOooon 100000
O0o0oO0ooboOo0o0o0o0oo0oO00 s 0000000 118000000
goooooOoO0oO0OOooOOoOoO0oO0OO0OO0OO0OOOOOO0OO0OO0OO0OOOOO
oooo0o0ooO0o0oO0ooDO0o0O0oO0oO0oO0OO0ooo0o0o0 50000
00o0oO0oboO0o0o0o0oO0O0o0oOo0o0O0oO0oOOooOoO0moOosooonon
goooooO0oO0oO0OO0ooOOoOoO0OO0OO0OO0O0OO0OOOO0OO0OO0OO0O0O0OOO
goooooOoO0oO0ooooOoO0oO0OOO0OO0OOOOOO0OO0OOO0OOOOOO
200000

O Ooooo

O o0ooogoogo
Y [ i A
O o0ooogoogo

Oooooooog
O0oooooogo

OoOooooooao

Oo0ooogooogoo-g
Oo0ooogoogoao-g

s J0000O0O0DD 1300000 1700000000000000DDOODODOODOOOOOOOO
01300000 1700000000000 0DOO0O0DOOODOO0O0
fj0000O0O0ooOoOoOoOoooOoDODOODDO[2o05]0 000000 VBAOOOOODOOOO

82

JLEA

gooobooooooooooao
goooooooooooooono

ooOoooos0c00000OO
5200000000000

gooooooOooooooOoooooooobooan
oooo0oo0oo0oO0obOO0o0O0OO0oO0o0 1000000

gooooogpgooooooOoOoOoOoOooooao

lj0oooobo0ooooooooooo

O 0o oodg
O o oogog
O 0o oo g

O o oo o
O o oogo
oo oo o

O

O
O
O

O d

O Oooog oo

O
O
O

O

[}

O
O
O

oo
oo
oo
oo
oo

OO oogog
O o oog
O 0o oodg
O o oogog
O 0o oo g
O o ooog
O 0o oo g
OO oogog
O o oog

oo
oo
oo
oo
oo

O oOooog o
oo oo o
oo oo o
O ooogoo
O o oo o
O o oogo
oo oo o
OO oog o
oo oo o
O o oo o

ooo
ooo
ooo

ooo
ooo

ooo
ooo

ooo
ooo
ooo

Ooono
Ooono
oono

250000
oooooooao
oooooooano

521000000

0000000O00000000

0 POPHOA ) expf(u [00.50 2)A tn & (4 t) 2]

000« 000000000O0O0000000
5220000

00000000000 000000000000
000000000000 000D00O0000000
000000000000000000000000
000000000000000000000000
0000000000O00000000000000
ooooOooOooooo

00000000000 000000000000
000000000000000MMO0000000a0
000000000000000000000000

0000000000000 D0O000000000
000000000000000000000000
ooooOooooooo

00000000000 000000000000
0000000000000 0000000000
0000000000 S0000000000000
53 0000000000000

O000[00 1300000 170100 20000
D0000000D0 99.3700 5000000000
0000000 S50060000000

00000000000000O000000000
0000000000000 100000000000
000000000000 O0D00 90000

00000000000 000000000000
000000000000000000000000
000000000000000000000000
000000000000 000D000000000

00000000000 000O000000000
000000000000000000000000
0030000

83

O

Y [ o Y |
O o oogoog

[}




gooobogo boobobooobdoboooboo

gooooooOooooooo0oOooOoooooOoO0oOoOoOooooobOOo0oOoOoOoooon
00oO0oooo0o0o0o0o0o0oo0O0O0O0ODOO0O0O0O0ODOO0O0OO0bOOO0ODOOOO0ODOOOOODOO 80
0000000000000 O0o0DO0O0DOO0O0DOO0O0O0OD0OO0 25000000
5400000000000
gooooO0o0o0oooooo0o 1woo0ooooDooooooooooD 10000000
0000000000000 0000O00O00 10000000000000000DC0O0OO
ooooOoO0oO0ooooOoO0OO0OO0OO0OO0OOOOO0OO0O0OO0O0ODOOOOO0OO0OOOOOCOOOO0O0
ooo0oO0oO0oO0oDooOOoO0oO0OO0O0OooooOoOoO0O0O0n
55000
Ooo0oo0oO0ooOo0ooO0osooO0oO0O0oo4040mMboO0OO0O0OOO0OOOSO0O00O0O00OO
ooooooao
56 00000000O0O0OOODO
00o0o0oO0oO0o0o0o0o000o0o0ooo0O0o0oooDO0o0oo0oo0O0 10000
0l0o0o0oo0oooooao

oo@) t 60 O
100(@) at 10
ooo(@m) r 5%
ooooooo@) Seedloney, 1 500,000 O
ooooo@) 1% 10,000 O
gooooooooa@) g 5,000 0
goooo contingentFee 20%
oooooo@) MaxValue 10,000,000 O
goooOoOooooouooooo P(0) 50
goooooooobooboooooo H 5%
go00o0o0o0o0ooooooOoooo n 20%
goooao winLevel 90
goooooooo 500) 80
ooooooooo Discontinuelevel 30
gooooooog LoselLevel 25
goooooooo a 25%
5700000000

5.7.1 00

oooooooo0ooOolo00000000D0O0OO0O0OO0DOOO0 200000
022000000000

0oo |0o0o
P(t) FV(t) Cost(t) LV(t) T 0o oo
0o ooo

75.540 | 6,355,188 | 1,906,639 | 4,448,549 | 9.387 | 29.73% | 41.85% 5.61% | 22.81%

0o0oo0oO0oO0o000000000000 1 0000000000000D00000O0
nooo2)00o03) 00000004 ob0oo0oooooooooooooooooao

84

JLEA

goooooooooo
ooooooooooo
goooooooooo
goooooooooo
ooooo[oo 1300
goooooooooo
gooooooOoooo
goooooooooDao
goooooooooo
gooooooOoooo
gooooooOoooo
5.7.2 00O
oooooooooo
goooooooooo
gooooooooo
goooooooooDao
goooooooooo
goooooooooo
gooooooOoooo
gooooooOoooo
goooooooooo
goooooooooo
goooooao
gooooooao
gooooooano
gooooooano
oooooooao
gooooooao
gooooooano
gooooooano

OO0 o0ODo0oo0oooogooadg
OooDoooooooag
OO0 o0oooogo

O ooogoo

O o oogog

OoOoooooooo-g

Oooooooogoog

20000

0

O

ooooo
oooo
17 010

OoOooooooooo-g
Oo0ooooooogoog

OO0 oooogooogoodg

O ooogoo
O o oogog

OOoOoooooogooog

OO0 oooooogoo-g

O

Ooooodooogao
ODooodoooao
Ooooodooogao

O o o
O o o
O o o
O o o

OOoOoDooooogoog

OO0 oooooogooao-g

OoOoooooooo-g

ogooooooooo

oooooooooono
oooooooooo
oooooooooo
goooooooono

Mmooooooooo

oooooooooo

0
O
O

O o o
O o o
O o o
O o o
O o o

Oooooooogoog
OO0 oooooogoodg
Oooooooogooog
OO0 oooogooogodg
OO0 oooooogoog
Oo0ooooooogooo-g
OO0 oDooooogooog
OO0 oooooogodg
OO0 o0oDooooogooog
Oo0ooooooogooog

O

O0ooogooog
OOooogogoooao
O0ooogoooog

OO0 oooogooogoodg

OOoOoooooogoog

OO0 oooooogoodg

OoOooogooogoo
OO0 oogoooogao
OO0 o0ooQgooogo

Oooooooogao
Oo0ooooogoogao
OO0 ooOooogoogao
Oo0ooogoogo

Ooo0ooooO0o0o0oO0O0O0oO0OOoO0O0O0O0O0O0OOOO0OO0O0O0O0O0m
goooOoOoO0oO0O0OoOoO0oO0oO0OO0OO0O0OODOoOOOO0OO0OOO0ObODOOO0
oobooooOoooooboooooooooboooOoooobooobooan
gobooooOooooobooooOoooooooooOoooooDooaon
goooooOoOooooboO0oO0oOoO0oOooOooOoOoO0oOOoO0OOobooOoDOOOn
goooOoOoO0oO0O0OoOoO0oO0oO0OO0OO0O0OODOoOOOO0OO0OOO0ObODOOO0
goooooOooooooooOoooooobooooooooooan
00o0oo0O0oOo0ooO0oooooooaootn

O
O
O

Ooooooog o
OOo0oo0oo0ooogoN
Oooogoogoao

Oooooooog
O oooooo

Oo0ooogooog o

000000000000 0000000D0O0D00D0D0DO0000000000000000000O0
goooOoO0O0OO00O0O0DOO0OO0DOO0OO0OO0OO0OODOOO0ODOOOOOO0OODOOODOOO0

85




gooobogo boobobooobdoboooboo

JLEA

010000000
22.81%
29.73%
@00
BEOD
ooomo
ooO0moo
41.85%
02000000000
12,000
10,000 /,\
8,000 \
6,000 \
4,000 f\\\
2,000
0
1 1 21 31 0 51
00 —00000 —00 =00
6. 00000

gooooooooooooooooooooboO0oOoOoooooboooOooooon
oooooO0oO0oO0ooooO0O0OO0O0O0OO0OOO0O0O0O0O0O0O0OOO0OO0O0O0OO0OOO0OO0O0O0O0
ooooOoOoOoooooOoOoO0oO0on

86

Oo0ooooogooogao
Oo0ooooogoogo
OoOooooogooogao
Oo0ooooogoogo
Oo0oOoooogooogao
Oo0ooooogoogo
OO0 oo oogoogo
Oo0ooooooogo
Oo0ooooogoogo
Oo0ooooooogao
Oo0ooooogoogo
Oo0ooooooogogao
Oo0ooooogoogo
OO0 oo oogoogo
Oo0ooooogooogao
OO0 oo oogooogo
Oo0ooooooogo
Oo0ooooogoogo
Oooooogooogao
Oo0ooooogoogo
Oo0ooooogooogogao
Oo0ooooogoogo
OO0 oo oogoogo
Oo0ooooooogo
OO0 o0oo0ooooodg
Oo0ooogoogo

goooooOooooboooOoOoOoOoOoooooooOo0Ooan

OO0 oo ooooooogoogoao
OO0 oo ooooooogoogo
OO0 oo o0Doooooogooogoo
oo oo ooooooogogo
[ Y [ o
OO0 oo oDoooooogooogDo
e [ Y Y [ o

DDDDE

O 0o o d
O 0o od
O o oo
O 0o o g
OO oo-g
O o oo
O 0o o d
O o oo
O 0o o d
O o oo
O 0o od
OO oo-g
O 0o o g
OO oo-g
O o oo
O 0o o d
O o oo
O 0o od
O o og
O 0o od
OO odg
O o oo
O 0o oo-g
OO oo

OOooODoooooooogoao
O o og

O o oogog

OO0 oo oDo oo oo oo o0oDooogoogoo-g
O 0o oogoao
O o oogog

A [ [ e [ [ s Y |
Oo0oDooDo oo oo oo o0oDooogoogoo-g
R e [ e Y [ [ Y |
R [ [ |
OO0 oo oDoooooooooooogoogoa-g

O o oogoo

O oOooogoag
O 0o oogod
O oOooogog
O o0ooogodg
OO0 o0oogoog
O o0ooogod
OO0 o0oogoodg
O o0ooogodg
O 0o oogodg
O oOooogodg
O o0ooogodg
Oo0ooogooadg
O o0ooogodg
OO0 o0oogoog
O o0ooogoodg
O 0o oogod
O o0ooogoodg
O 0o oogod
O o0ooogooag
O o0ooogoad
O O0Oo0oogoog
O o0ooogoadg
OO0 o0oogoodg
O o0ooogoodg
O 0o oogodg
O 0o oogoadg
O 0o oogod
O 0o oogoog
O o0ooogod
O 0O oogoog

oooao

l.000O0O00OOOOoOO0OOoOoO0ooOoOo
0o0oo0o0D 90 110000 11011000000 O0OO0O0OO0OO0OO0OO0O0OO0OO0O0O00O0
oooomm

gooooo0ooo 130 30Mm40 OLOOOOOOOOOOOO OOOOOOODOO
goooo0ob 11030@0000000000 OOO0OOO0OO0OOOOOO0OO0OO0O0OD
000000 110e6e0@MOO0O0O0O0OOOOO

000000 1830600000 170500

OO oo

2. 000000DOOOOOO

Bebchuk, L. A., (1984), “Litigation and Settlement under Imperfect Information,” Rand
Journal of Economics,1984,15,404.

Bebchuk, L. A., (1988), “Suing Solely to Extract A Settlement Offer,” Journal of Legal
Studies, 1988,17,437.

Bebchuk, L. A., (1996), “A New Theory Concerning The Credibility and Success of
Threats to Sue,” Journal of Legal Studies,1996,25,25-.

Bebchuk, L. A., (1998), “Suits with Negative Expected Value,” The New Palgrave
Dictionary of Economics and the Law,1998,Vol.3,551-554.

87




gooobogo boobobooobdoboooboo

Bone, R. G., (2003), “ClVIL PROCEDURE. THE ECONOMICS OF CIVIL
PROCEDURE”2003(0 0 0000000000000 OOOOOO?2004)

Cooter, R. D., and T. S. Ulen., “LAWAND ECONOMICS2nded,” (0 000000000
00000000 oooo1997)

Cornell, B., (1990), “The Incentive to Sue: An Option-Pricing Approach,” Journal of
Legal Studies,1990,19,173.

Farmer, A., and P. Pecornio., (1998), “A Reputation for Being A Nuisance: Frivolous

Lawsuits and Fee Shifting in A Repeated Play Game,” /nternational Review of Law
and Economics,1998,18, 147.

Gould, J. P., (1973), “The Economics of Legal Conflicts,” Journal of Legal
Studies, 1973,2,279-

Grundfest, J. A., and P. H. Huang., (2004), “The Unexpected Value of Litigation,”
Stanford Law and Economics Olin Working Paper No. 292; Minnesota Legal
Studies Research Paper No. 04-18,2004

Huang, P. H., (1998), “A New Options Theory for Risk Multipliers of Attorney's Fees in
Federal Civil Rights Litigation,” NV.Y.U.L.Review,1998,73,1943.

Huang, P. H., (2003), “Real Options in Law: (Possibly, Frivolous). Litigation and Other
Applications,” 2003.

Huang, P. H., (2004), “Lawsuit Abandonment Options in Possibly Frivolous Litigation
Games,” Review of Litigation,2004,23.

Katz, A., (1990), “The Effect of Frivolous Lawsuits on The Settlement of Litigation,”
International Review of Law and Economics,1990,10,3.

Landes, W. M., (1971), “An_Economic Analysis of the Courts,” Journal of Law and
Economics,1971,14,61-.

Miceli, T. J., (1993), “Optimal Deterrence of Nuisance Suits by Repeat Defendants,”

International Review of Law and Economics,1993,13,135.

Miceli, T. J., (1997), “ECONOMICS OF THE LAW,” Oxford University Press,1997.(0 O
00o0oooo0ooooooooodndoleg)

Posner, R. A., (1973), “An_Economic Approach to Legal Procedure and Judicial
Administration,” Journal of Legal Studies,1973,2,399-

Rosenberg, D., and S. Shavell., (1985), “A Model in Which Suits are Brought for their
Nuisance Value,” /nternational Review of Law and Economics,1985,5,3.

Rosenberg, D., and S. Shavell., (2004), “A Solution to The Problem of Nuisance Suits:
The Option to Have The Court Bar Settlement,” Discussion Paper No0.489, 2004.

Shavell, S., (1982), “Suit Settlement and Trial: A Theoretical Analysis under
Alternative Methods for the Allocation of Legal Costs,” Journal of Legal
Studies, 1982,11,55-.

3. 00000O0ODOO0OO0OO0O0OODO0OO0OOOOOOOOODO
Brennan, M. J. and L. Trigeorgis., (2000), “PROJECT FLEXIBILITY, AGENCY, AND

88

JLEA

COMPETITION,” Oxford University Press, 2000.

Dixit, A. K., and R. S. Pindyck., (1994), “/INVESTMENT UNDER UNCERTAINTY,”
Princeton University Press, Princeton, New Jersey, 1994 (0 0 000000000
0000000000000 00Uooo0oo0000o0oUoDooo0OO0On2002)

Hsu, J. C., and E. S. Schwartz., (2003), “A Model of R&D Valuation and The Design of
Research Incentives,” NBER Working Paper No. 10041, 2003.

Hull, J.C.,(2003), “OPTIONS, FUTURES, AND OTHER DERIVATIVES,” Fifth
Edition, Prentice HallLO O OO OOOOOOoOoOOoOoOooOooooooooooQg
00o0oo0 5000000000000 20050

Miltersen, K. R., and E. S. Schwartz., (2003), “R&D Investments with Competitive
Interactions,” EFA 2003 Annual Conference Paper No0.430, February 27, 2003.

Miltersen, K. R., and E. S. Schwartz., (2004), “R&D _Investments with Competitive
Interactions,” NBER Working Paper No0.10258, January 2004.

Pindyck, R. S., (1992), “Investments of Uncertain Cost,” NBER Working Paper No.
4175, September 1992,

Schwartz, E. S., (2003), “Patents and R&D as Real Options,” NBER Working Paper No.
10114, November 2003. (COO0OO0OODUOODOOOOOODOODODOOOOOOOOO
2003.4)

Schwartz, E. S., and C. Zozaya-Gorostiza., (2000 a), “Valuation of Information

Technology Investments as Real Options,” Feb 29, 2000.
Schwartz, E. S., and C. Zozaya-Gorostiza., (2000 b), “Valuation of Information

Technology Investments as Real Options,” Nov 18, 2000.

Schwartz, E. S., and C. Zozaya-Gorostiza., (2003), “Investment Under Uncertainty in

Information Technology: Acquisition and Development Projects,” Management
Science 2003, Vol.49, 57-70.

Schwartz, E. S., and L. Trigeorgis., (2001), “REAL OPTIONS AND INVESTMENT
UNDER UNCERTAINTY,” MIT Press 2001.

Schwartz, E. S., and M. Moon., (2000 a), “Evaluating Research and Development
Investments,” in Project Flexibility, Agency, and Competition, chap. 6,85-106.
Oxford University Press, 2000.

Schwartz, E. S., and M. Moon., (2000 b), “Rational Pricing of Internet Companies,”
2000,2,29.

Schwartz, E. S., and M. Moon., (2001), “Rational Pricing of Internet Companies
Revisited,” 2001.

Trigeorgis, L., (1996), “REAL OPT/ONS,” MIT Press1996. (000000000000
000000 0O0oooogo2001)

OO0 (oos)yjoo0ooO0o0oOooooooOo0oOo0ooooooooooooooooo
goOgnocGsAOODDOOoOono 4000000

89




ooooodo Oobeb0OOO0400000O0O

gdobo0o0d0doooooooooooooo
gobbooobbooobboooboo
goooooo oo bfdooooopoooogoooo

gooo
gobooooooboobooooooooooobooooboooobooooooooooooo
gbooooooooooooooooooobooooobo@moooooooooooooo
goooooooooboooboooboobobooobooobooooooooooooooooon
gobooooooooobooooobobooobooobooboooboooooooooooon
gooobooooooboobobooboooooooooooooboooooboooboooo
oboobooooooooobobobooboobooobooboobobobooobooooogn
goooooooooooooooboobooooboooooooooooooooooooo
goooooooooooooooooooooooooboooooooooooo
gboooooobooooooooooboooboooboooooooooooooooooon
goooooooooooooooooooooooooooooomooooooooo
goboobobooboobowoboooooooboobooboooooooooooon
gboooooooooobooooooomooobooooooooooooooooooo
gboooooooooboooboooboobobooobooooboooboooooooooooon
ooooobooooooooooooboooooboobooooooobooooooooon
gbooooboooooooooboooboooboooooooooboooooooooooon
goooooo
goooooobooboboooboooboobooboobloooooboboobobobo
gbobooooboobooboboboobooooobooboboboboooboboooao
gboooboooooooooooooooooooboooooboooooboooooooon
gooooooboobooooooooooooooboooooboooboooboooDooo
goboooooobooooooooobooooooboobooooooooooooooon
gboooooooooooooon
oobobooboooboobooboooboooooooooooobooooooooooooa
googoooooooooooobooobooboboboooooooooooooooo
oooooboooooooobooooooooobooooooooboboooooomo
gbooooooboooooooooboboooboobooobooooooooooooooon
gooooooooooooooooooooobooobooboooo
gboooboooboooooooboooboooboooboooboooboooooooooooon
goooooobooupmoooboboooobooboobooboooooooooooo
gooooobooooooooooboooooobooobooooooooooooooooon

gooooooooooooobooobooobooooono

90

JLEA

duodubbboddooooobooooo
gouogon oo o gubpboooboooooo
gobogon oo oo Jobooooooooog

good
ubobooboooboooboooboooboomooboobooobooooobooooooon
gbobooobooooooboboboobooboobooboobooooooboooboooon
gobooobooobooobooobooobooo@oboobooobooboooooooooon
uboboooboobooboobooobooboooboobooboobOooboOooboOoooboooon
obobooboobooboooboobooboooboooboooboooooobooboooon
gooooooobobooboobooooobooboobooboboooooboooooooboon
good

gobooboobooboobooobooo
gobooobooobooobooboobooboobooboobobooobooboobooon
booobmubooboobooboooboobooboboobooooooobooon o
goboooboooooooooooboooooobooboooboooooboboobooon
gobooobooobooobooobooboobooobooboooboooboooboobooon
ubobooooboobooobooobooboobooobooboobooooooboOoobooon
OMooooooo00ooobooo0oo@Eo)Doooooooooooooooo
jnboobooboobooooooooboobbooboobbooboobooooboOoooo
goboobooobooobooobooboobooboboobboobboobobooboobooon
gobooooboooooobooobooobooobobobooboboooboooboooboooon
ooooooooboooooooobobooooooboobooooooooooooooo
goboobooboobooboobooooo
ooboooboooboooboooboooboooboobomoboooboooooooooooon
gobooboobooobooobooboobooboobooboobooboooon
goboooboooboooooobooobooboooboobooboOooboooboooboooon
gboboooooooooooboooboooboobobooooboboobboonmoooonono
ogobboooboboooooooooboooooobooboboooooooboboooooooo
gobooboooboooboooboooboooboooooboobooooboobooooooaon
goboooboooboooboooboooboooboobooobooobooooooboooboon
goboooboooboooboo0booboobb200b0003oooooooooooooon
goboooooooobooboobodoobo4sb0oboboobbobboobboobboobooon
gboboooboooboooboooboooboonesogboooodzecod ooooooooon
ooboobooboobooobooboooo

91




gooooodd
[ ododoooooaood

20000 0000000000
oooooooobobooooooooo

ooooooooo
ooo

oooooboooo
goog

92

0. OOOn

ooooobobooobbbobooooooooonboooooocoooooooooa
oooobooboooooooooobobobooooooooobooooobOog
ooo

oo oooboooo@mboooooooobooobooooboooobood
gobooooooobooooboobbooOoooooobooOooooooooooDo
000000000 MO0000000000000000'00000000
ooboooooooooooobooboobooboOoboOooOoOoOoOoObcOOoOoDOooOOd
gboobboobooooooooboooboooboooooooobooooooong
gooooOooomboooom@mobooobboooooooboboooooooboO
ooobooboooooboobooooboooooooooooo

ooo0o00ob0O0o0 200000000000D000000O00O0O0O0O0O0OO
gooboo0oobobooooooooboooOooooOo0oOoO0boOooOODObbbobooo
ooooooooooooooooboooooobbobooooooooooooo
poooboooooooo

1. 000000000 0000000000000000

(H)OoOoooooo

00000000000000 67 00000000000000000000
oooooo

00000MO000000000000000000000000000000
000000000000000000000000000000000000000
0000000000M000000 1000000000000 20000000
000000000000 O0000000000000000000000000
00000 200000000000000000000000000000000
00000000000000000000000000000000000000
00000000000 O0000

000000000000 000000000000000000000000

' 000 O0mMO00000000000M00000000000000000MO0000000ooo
Oo00o0bO0O00oO00O000O0oooa

93




0000000000000 0000000000000000000000000
0000000000000 0000000000000000000000000
0000000000 00000000000000000000000 1900
0000000000 10016 00000000000000000O00OO0OO 8
000000000000 000000000000 700000000000
000000000000000000000002000000000000000
000000000 140000003000000000000000000000
0000000000000 000000000

000000000000000000000000000000000000
0000000000000 000000000000000000000000
00000000000 0000D0000000000000000000000
000000000 00000000000000000000000000000
0ooooon®o

00000000000 00000000000000000000 197500
(O00000000000000000000000000000000000
0000000000000 0000000000000000000000000
0O0[0D0O000 500405000 000002000 19770000 0000000
0000000000 0000000000000000000000000000
000000000 000000000000000000000000000000
000000000000 000000000000000000D00000C0000
(0000000000 5200B1M0000000000000000000
0000000000 0000000000000000000000000000
000000000000000D00000000000000000000000
0000000000000000000000000000000000000
0000000000000000000000000000000000000
0000000000000 0000000000000000000

D000D00000000000000000MO000000000MmMmOO0
00000000000000000000000 1979000 00000000
0000000000000 000000D000000000000000000
0000000000 000M0000000000O0(O00000n0on
00000000000000000000000000000000000000
000R)OO0000000000000000000000000D0O00000n
000000000000 00000000000000D0O000000000
0000000000000000000000000000000000000

’00000000000000000@e6)I00IIII0NONNNNNNCONINNNNDONONN0NONnOnd
0000000000000000000000(2003)0000

94

ooooooooooobooooOo0oOoOobOoObOobObooboOoOooooG)oog
gooooooooooboooooooooooboooooooooooo o 300
oooboooOOoObbo0oOobooooOo0oo0obooobobOoooooo0oooood
ooo0Oo00OOooooboOo[ooob s4bo9uooooooooooon
Ooooooooooobooooooooooooooooooonon 1983 0o0
mooooo)ooo@o)oooooooooooooooooooooooo
oooooooobboooooobOobbOoooooOoOoOoOOObOOoOoooong
ooooeuoooboooOOOOObOOOOODOOOOODOOOOOOOO
Oo0ooooooooboOnooooooOo[@moooo ssao@7]moooooo
coocoooooooobobobboboboooOoOoOOoO0@moooooOoobobO
ooooooooooooooooo@mooboooo0ooomoooono
ooooooooEooseos)d 197500000000 00ODOOOODOOODOLRO
oooooOooOoooooOOoboO0OOoOboOobObOboOOO0OOO0oobooboon
bbb oobbooooooo@mooboooooobooooogoo
0oooo
gofobmooooooomooooooobooooooboooobooboooooo
ooooOoboooboooomese ooooooboooobobobmuooooooog
oo0o0o0oO0oO0ooooooOO0OmOobobO0oO0mOoOoooooooooooBo
Ooo0oooo0o soBBlIjMmmoooooooooooobooooobooooo
oooobooooobooo@m@mooooomoooboomoooooooog
sod024]00000000[0OO00O000O0 4@sOD00O00COO@OOOO
OO0 s3I0 o00o000oooooon ssxzs)Moooooooooog
ooooocbooooOooboo 190 0oocooooooooooobobobooooa
oobooooooooooooooooooboooobbooooooooo0ood
ooooOoOoboooOoO0obOo0oobooooOobooboooobooo oo
ooomoooboooomoooooooboooooooooooooooo
ooboooooooooooboooOooooooooboooooOobooooooon
oooboooooooOooooooooooboboOoooooobooboooooon
cooobobooobbbbopooobooooobobbboooboooooOobooOboog
oooboooooooobobooooboOoOobooboOobOoboooooOooooooo
OOoDoO0ODOOOODbDDbOOIs)OOOO00oO 197501984 000000 5400
ooooooobobooooooooooobooobobooOoOooboOoOono 1ed
00’0000 8000000000000 000000000000000000

’000000000000000000000 CD-ROMIDOOOMOONONOINONDOOOOI0OO

00001975 01 000001984 012 031 0000000000000 000000O00OO0OODOO0
000Mooo00Mo00o0o0ooDmoDo00 s3020 00 309 0 14 0240000000000
0000000000000 00000mMmO0D00D s7aR7 00033 01 066 O0MOOOOO 61

95




oobooooboooooobooboOoooos3guoo 1sooobobobooooo
oobooooooooooonooooooooomooD 20000000000
oobooooooooooooDbooo0omoobbobbbooooboobOoobo
oooooooooooooooooooooobbboooboooooooboooo
oooooo
goomoooooooooboo@mooooooboooobobooooo
ooobobboboooooobboomuooooooooboobooooooomuo
oomoooo[@oooboob sobOzjmooboooooooooobomod
Oo0oOo[@ooObobo0oOon sxzs)obbooobbOOoooOoDO0oboO
oooood
godmobooooomooooobodoooooobboooboooooog
goooooooodooooooobooooooooooobooooooonoog
ogoboboboboobOobobOOoOOobobooOooOOoboOoODoOobOOoooooooo
oboboooooboooOoooooooomoooodomooooooon sod
4000000000000 s22@000000000[@moooooo
OO0 s3zoj0oOOO0DOO ssooz700mboooooooonoooooono
ooooooooo
oooobooooooooooooooooooobooooooooog
ooooobobooooooobooobooooooOobb0oboboboOoboboboo oo
oooooomuoooobooooooobobobobOobbobobobOoOooooo

@DbOooooooooo

obobtbobooooobbooooooooooooooooobobooooog
ooobooooooOoboobooobbobobb0000OCaseLawD OO OO0
ooooooobboboobooooooooooooOoObOOooObOOObbbDOOD
coooooooooooboOOoOOObOOoOoOoO0OOooOooOomooomooo
gooboboobooOoOO0O0OoOoOoOooo@moakymuooooooooooo
ooooooooooooboo0oooooooooboobooooooboobobog
oobobobooooboooooooboboooOo0obUooOoOoboobboboobooOoboOoo
oobooooooooooOoooobOoobobboOooboboooOooOoboOoooo
ooobooooboooooobooooboooooOooOooOoooDoboLDbboOo0o
ooboooobooooooooboooooooOObOObObObOooObobobooo

obboooOoooooboboobobooooooOoooooooooooooooo
oooboooobooodooooooooooooooooooOooogoood
oo

oo

96

0000000 000000000000000000000000000000
00000000000000000000000000000000000000
0000000000000000000000000000000000000
00000000 0000000000000000000000000000000
0000000000 0000000D0000000000000000000000
00000000000000000000000000000000000000
0000000000 0000000000000000000000000000
000000000 000000000000000000000000000000
00000000000000000000000000000000000000
ooooo

0000000000000 0000000000000000000000
0000000000000000000000000000000000000
0000000000000 0000000000000000000000000
00000D0000000000000000000000000000000
000 0000000000000000000000000000000000
00000000000000000000000000000000000000
0000000000000000000000000000000000000
000000000000000000000000000000000000000
00000000000 000000000000000000000000000
0000000000000 000000000000000000000000
000@O0)0000000000000000000000000000000
00000000000000000000000000000000000000
000000000000 0000000000000000 100002000
00000000000000000000000000000000000000
0000000000000000000000000000000000000
0000000000 0000000000000MOD 20000000000
0004000000 00000000

0000000000000 00000000000000000000000
0000000000 000000000000001975000198400000 000
00000000054 000000000000000000 1 00)00000
00 5 0(100)000000 13 0@Q50)J000 34 0(640)000000 7 00
000000000 000000000000000 20000000 13 0000
000000 5000000000 4000000000000000000000
0000000000000 0000000000000000000000000
00000000000000000000000000

000000 DO0000000000469 00000000000 87001 OO

97




oooo0 2100000000000 000O0bOOoboOoOoO NN DOooooooo
obobooOoooooooobo 70 0O00O00ODOO0OO2s O0O0O0OOOOOOO
oooo0oboDOobs4 00 8OOOOOOOOOOODOOOBOOOOOOOO
ooooobooooOooooboooooo

oboboooooooobooooooboocoooooooooooooon
ooooooooboobobbooooooobbooboooooobbooboO
ooobboboooooooooOooOoooOboOoObOOobobOboODbbobboobboOooo
ooobooooOoooooOooOoOob0O0O0OO0OO0O0OOooObboboooobODoOooon
ooooooooooobobooboboOoOoDbOoObOO0obO00Oooboobbo0mono
cooooooooOoobDbOoOooOooooObOOoOoObObOOooOoOOobOOOoo
ooooooobbooooboooooooboooooooooOoooboobOod
oobooobooogoooooooobooooooooooooooooooon
oobooooooobooobooOooooobOobooObo @ Oomoooboooonoo
oobbobooooobooooooobobbobbooobOobo0oooooOoooon
oboboboboooooooooooobOoOobOOoOooooOOoO0OOOO00o0oOooa
ooooooooooooooo

oboboobooooobobobooooooooooooOoboooOooboooo
oooooboobooooboooooobooooooooooooooooooog
00 Focal Point DOOOOOOO0O0DOOODODO

G)ooo

20040 10 1000000000000000COO0 1800 200000000
0000000000000 0000000000000000000000000
0000D0000000000000000M0000000

00000000000000000000000000000000000
00000000000000000000000000000000000000
0000M0O000000000000000000000000000000
000000000000000000000000000000000000000
00000000000000000000000000000000000000
000000000 MO0C0000000000000000000000000
000000000000000M0O000000000000000000000
0000000000000 0000000000000000000000000
ooooo

O00000000000000000 200000000000000000
0000000000000000000000000000000000000
0000000000000 000000000000000000000000

98

ooooooooobobboooooooOoooOooobooboobbbooOoboOoog
oboooooooooobooooooooobooooooooooooboboOooo
ooooooooobobobOoobOoOobooooobObObObboooOoboDoObooD
obooooooobobooooooOobobOOoOo@m@moboOmee4 DOOOCOOODOOOO
O00oO0ooooooeoos)oddooom

gobooboobobD s bobe000d00 000000000 0O0OODOOOO
ooooobooooooooooooooo

ooooboboooooOoooobo[@mooono nonmm)ooooooood
oooooo[ooo00 rRO@INUODmMmoobooooooooooobo0ooo
cobobbobooobboooooooooboOObbobbOOoUoOoObOOoUoOOoooo
ooooooOoooooobooobooooooboooooooooooomoooa
ooboooooooooboooooodboobobooooooobooooond
0od

oo oobooooooooooom@ 30o0oogooooo 120021
oOobbooooOooOoboooOO00O0bO@mOoOoO0oOoOoO0OO0000b00OO
oobooooobbooobooooboo0oooooOoooOoobOooDoboOOoboDo
ooooooooooooOoooooocboboboooOooOooOoOoOooboooooo
goboobobobobooo0ooOodooooobo0ooooooooooon
poooooooooooooObObOOoOooooOboDOoOomooDbobobDoOO0O
oobobooboooooboOoooobbooooooooooboooOoobOO
gobooooooooooboboooooooboooobooooboobobooooaon
ooooooooooobooboooooboooooOoboooOooboObobooooo
ooooooooooobobooooooboboocoboooboooooboog
ooooooogoo

pboobooooooooooboOoOoboO0obOoboOoOooOboOobbOooObDO
chboooomooooooooobboobobobbobo oo o ooobobobooobo
oooboobooooooooooom oooooooooooocoooooooo
0000000000 000000 000000000

ooboooboobobo2e400O0OO0OOOOOOODOOOOOODOOOOOOOLDO
oopoooooodobom@mooooooooomooooooooobbooboo
oo0ooooOooooooobobooooO0o0o0ooOboobOo0o0bO0b0O0000Do
ogooooooooooobboobDobooOoOOobOoboOoOoOoOoOOOoOOoOO0ooO
oobooooooOoobooooooooOoooboOooooooobboooooog
goooooobboooooooOoOobbOOOoboOobbbooooDooOooooo
oooboobobbooooOooooooooooboobobooboOooooOobooooboo

‘00000000410 00N0N0NMOINIIDNNNDNDNNDNNDNMO0000N00000N0 (p.276)

99




Ooooboooooo

2. 0000000

goooooooooOoooooooOoOoOoooOOobObOooOOoOoObOOooo
ooooooboooOoOobOooboOobOOoboooooo
goooooesooooooooooobooobooooobDobooobooOon
OmooooooomoooboocooooooooOg 1980 O 30.8%000
00 1990 O 25.2%[2000 O 21.5%00 0000000000 1980 0O 0O 4376 O OO
0000019% 0 2071 0020000 958 D00 OO DOODOOOOOOOOOOOO
Oo000ooooomese Dobooboooooobbbboooooooooooo
ooooooo@mooomboooboooooo v oooooonn 364000
0000000199 000 35.1%02000 0 00O 32.9%000 00000000000
obboo0ooboOooooobooOoobooOobooOmese oo 29.8%000000
1990 0 0O 34.4%[02000 O OO 35.5%000000000000000000000
oobboooboooooobbooooobobobooooooooOooooogood
ooo0oboboooO0oo
oooooooobbobomooooooomooobbooooobooooo
OoOooooooo moooooooosooboOounomzoosdO00 3.4% 000
ooobo0000o00o0boooooD 1981 00 71% 00000 2002 OO0
195%00000000000000000C00 0000000 OOOCOOOO
ooobooooonooooooooooooooboboooooboooonog
oobbooooboooooobobooOobooooobooooboboooooboo
glboooomoooooo@muoobobocooooobooooCobooobg
oboboooooboobOooboOooneoe4dn 32.1%00000 00000000
ooo ss9%moobobboboooooobooobooobboboooooo
ooboboOOoO0boOoOObOoOoboOoOoO0oOoOoooOoOOooOoooobon 200400
493%00000000000000000000O000O000O0O 374%0000
goboooooboooboooobooboOoOobOoOoobOO0oObOobObOOOOoDOoO0ODOO
oooooooooooboooooOobOOOoObOoObbooooDooOoDOOoboOg
ooooooooooboOooobcooooboo

.ooooooanodn

100

oobooobooooooooboboooooobooooooooooonogooon
ooooooooooboooooooooobboboOobbobooboooboobooO0O
oo0ooo0oooo0ooooooo

moDooooboooooobomo Ag

ooooooooobboooooooOoooboOobOOOobOoOOOoOoooboO
oobooobobbobooooOooOoboboobobooooooobooooOooog
oo0ooo0ooooooo0oob0o0oobO0obob0oobo00ooooooo0noo
ooooooooooooOobboobooboobobboooOoooooooooooo
O0000000000O0OO000000000000000Cease DO OOOOOOO
ooboobboooooooooooooooodobodooooooooooad
ocooooOoOOo0OoooOobooO0oOoobOoOooOoboObObbobObooooooo oo
ooooooooooooboOoooOOoOoOobOOoObObOobObOOobOobObOoO0oOoo0o
ooooooboooooOoooooooooobooooooooooooooooon
ooooooooo

()00000Mm0 BO

000O000000000000000000000000000000000
000000 0000000000000 00000000000000 000000
0000000000 0000000000000000000000000000
000000000000000000000000

O000O00000000000000000000000000000000
00000000000000000000000000000000000000
000000000 O0M0O00000000000000000000000
0000000000000 0000000000000 000 Rawles-Calabresi [
Maxmin 0 0 00 000000 0000000000000000C00000000
0000000000000000000000000001977)00000000
0000000000 00000M 000000000000 000oo0no
0000000000000 0000000000000000000000000
0000

000000000000 00000000000000000000000000
000000000000 00000000000MO0000000N00m
0000020062000 0000000000000000000000000
000000000000000000000000000000000000000
00000000 00000000000000000000000000000 0

101




ooboooooboooobooooooOobobooOoOobocoOooboOoboooon
ooboooocooooooboobooooobooooooooooooooog
ocomooomoooooboooboooooobobobobbooooooboooooo
goobboooboboboooobooOOboOobOOobOobobooOooobboOobOOoboOooo
oo obboooooooooboobooooooooooooobooooooo
gobbomooboobbooooooobobobbooooOobOooooooOod
oboooooooboooo

(3)0000000000mMO O

Coase 00 00O0D0DDO0O0O0OO0O0O0O0OO0O0OCOOODOO000O0000O0
0000000000000000000000000000000000000
0000O0000000000000000000000000000000000
0000000000000000000000000000000000000
00

@oOoOo00oooooooooobooooooMm@Oo b@mooooon

oooooboobooobbooooobbooobooobOoobboooooDooo
ooooooobooobbooooooooooo0oooooboooooooad
cooooooo0obooooooboooooOoboOobObooobbooboOoboOo O
0O O 0O0O(Shapiro and Stiglitz (1984)00)00 00000000 OOODOCODOOODOOO
oobooboooooooooOoooobooooooooocdOoOooooogoo
oooooooo

¢GyoboooooooO0ooooDOoooooEe@Uu EOoOoOooo
goooooooooobboOooooooboooobooooOobOooOOobOOobo
ooooooobomoooooocobooomooobooooooboooobooo
ooooobooooOooobooooOoooooooooooboo0ooOoOb0O0oOon0n0d
gobooooobobobbooobooooboooOoooooooboobooobobOobo
ooooooooobooooobooOooooboooobobooooOoOoOoobobOoooo
oodoooooooobooboooooooooooboobooooooooOooog
oobooobbooooooO0o0obOoo0oo0o0o0oO0o00oooooooooOooOobO
ooobooooooooooboooOoooooooboOobObOoboboboboDooo
ooooboooooooOoboooooooooobooooOOoOooOOOoObOOoOnog
ooobooooooobbooObOoOoobooOooOoooOobOoboObOOobOOobOooDo
ooooooobooooooooooOoOOoOO0o0oOObobobooooooobo
ooooobobobbboooOooooobobobbooobooboooboOoooboooog

102

00000000000 000OO0O0DO0O0O0O0O0000OO O (1998)00 O (2004)00
0 0 0 (2005)(0

oo bbb bbbbbo00Doooooob o
0000000000000 0oO00000U00Uo0DOooOooooooooo
000000000000 0000Q0OBull(1987)0MacLeod and Malcomson (1989)(1T]
gooboboo0oooobboboooooob bbb boooooogogo o
0000000D0O0000O0oOoOooooooOoog
OOOoooo0OO0000O0OOU000O00ocO00DO0OoDooUoOoooooDooooo
0oooooobooooooobbobbooobo o 0oooboboooooo
0000000000000 000000000D000000D0Oo0DoDOUOOoDOo
0000000000000 0o0o0o0ooOUOoO0o0o0oUobooooooo
0000000000000 00OOLevin (2003)0MacLeod (2003) OO0 O OOOODO
00000000000 000000000000000000000O0oo0OO0
000000000000 00ODOOoOOOO0D00 000 0O oooDoo
oooO0o0OoOOooOOoOooOO0o00OOoOU0OODOOO0O0OOUODOOOODo
000000000000000000000000000000000000000
000000000 00Do0O000DbD0D0U00oO0O0OU0UODODoOoOoOoOooDDO
oooooooo

0ooO97001980 000000 O0O0O0O0O0O0OOOODOO0OOOOOOOOOO
000000000000 0000000000000OO00DOCoDOoOooooOo
Oo0oOoOo000dCoOooOboOobooOoOoOoOoOoOoOoooOes coooooooo
0000000000 000000000000000000000000000
0@ 00000 Oo0O0Oo[@ooooD 7300000000 uoooo
000 s3@0000000[oooon s40omojooyooooooog
(2004)00 197001980 DO DO OOODOODODODOODOOOODOODOOOOOOO
O00000000000000 199 000000000 00oo0oooooooog
000000000000 0ooOO0CooOo0oDoOoooOooooooooo oo
0000000000000 o0bO0oDoo0ooooooDomes ooooo
000000000000 000 00000000000 0OoooooOOl970 00O
000000000 000000000000000 AOO0OD2001 ODOOOOO
pvooood390000000 00000000000 DODOO000000Oo0OooDoDO
000000000 000o00O0o0o00O0O0000000UO0DOOooooooo
0000000000 000000 oooooooUoooo
0OHioooooooooooooDooooDbooooo@ooooooog A d
00000000000 00000000000000000000000000
0000000000 @OooOo0OOOO00oOOD0@OoUoOoooooOOo

103




oooooboooooobboooooobobOOOOoDOObCObObCbOOOOooDooDo

oooooooooooooo
goobbbbooomoooooooooooooooooboobooboboobo

oooooooobooooooooooboobooooo

)DoO0b0O000bO0ooOomo FO
oobooooooooooobooooooooooooooooobooomo
oo0omooooooomoqaeyy)mobboobooobooooooo0ooooo
ogooooooDObObODOOOobbODOObOobooooooooooboDobo
coboooooboOooooboooooboOooooboobocoboOooooooobooboOooo
oobobooooobboooOoo@oomooboooooboooboOooooog
oooooOoooobooOooooO0o0o00000mmoa9Y9)m
gboooobooooooooooooobOOooboOooOoooOoooOoOooOOob0OO
199 0000000000oo0ooboboooooobooboooboOoooog
o) OooooOooooOo-77%0000000000000C00000OO0
oooooooooooobboooooobboOooobooOoOoooobooOo
oo-654%0000000000000000-300%000000000000000
oooboboobmoooooooooboooboboooooooobooOoOonoa
ooooobooooobboooobombo o ooboOee4o
oobooooobboooooooobooooboOoOooOboOOoOoooobOobbo O
pooboooodoooooOobooobobooooooooooooooad
OOooobo0ooODO00000000000000 258% 000000000000
obbooooooooobooooooooon 14.0%0000 DOOOO0OOOO
287%M00M 0000000 oooomuooonooomoooog
oooooooooOod
oboooooooooooooooooooooooboboooboooooag
OdobooOoboOoO0O0oOoO0O00bOO0OO0OO00000(@ O @oo1y)o

(7) 000

000000000000 00000000000000000000000
000000000000 000000000000000000 BOOOOOO
00000000000 EM000000000000000 O FOOOOo
0000000000 0000000000000000000

4. OO000O0MOO00000000000moooooonan

104

(H)O0ODOOoOOoooooo

0000000000000000000000000000000000000
(00 BOOO0OOO00O000000O00000000000000000000
00000000000000000000000 BO000000000000
oooooo

@OoOooooon

000000000000000000000000000000000000
000000000000 0000MO BOOOOOOO0000000000000
000000000000 0000000000000000000C EMOOO
0000000000000 0000000000000000000000000
00000000000

3)000000

0000000000 O0MO000000000000000000000
00M 0 BIOODOOOODDOOOO0MMOMOo000000000000000o
000000000000 MO00000000000000000000
00000000000000MOBOO00000000000000000000
0000000000000 00000000000000000000000000
0000000000000 B0D00000000000000000
000000000 B)OOO@O E)0000O0000O000000000000
000000000000 00000000000000000000 1970000
00000000000000000000000000000000000000
00

400000

0000000000 0000000000000000000000000000
00000000000 B0 (@O BI0D00000000000000000

0000000000000 000000000000000000000000
00000000000000000000000000000000000000
0000000000000 0 BOOO0O0O01970000000000000000
00000000000 0000000000

0000000 00000000000000000000000000000
000000000000000000000000000000000000 0000
0000000000 00000000000000000000000000000

105




goooboooooOoObOOCOOOOOOOO0OmMO EDDbOobOoboOoOoo
ooooooooo

¢)boobooooooo

gobooboooooooooooooboooooooooboooooooooo
gobobobobooobooooobobbooooobooobobboboOboooo
ooooobooooOobooboboObbOoboOoOooboooOoooboooooooooo
ooooboboboboobooboboooooroo200000000000000000
Oo00o0o0o0o0o0oooboooooooooooboooooooooooobo0oon
ooooooboo oo 200000b00ooooooobbooooopoboooDOO
oboooooboboboooOooOboobooooooboooOoOoOoOOOoboOoOoog
oooooooooooooo

5. 0000000000000 00000

0000b0obo00000Od Common Law D00 O00DOODOOOO0OOOO
ooO00O0000b000obOobb 000 Common Law O Overrule O 00000 OO
Equity DD 000000 ODOOO000O00O Common Law OO0 O OOOOOCODO
booboooobOOoO@OooobooOOno 720 000O0OObOOOOOOO
oooooooooooooooobbooboOoboOoooOoobOoOoooooooon
oooooobooooooooooooo
obooooooooooOoOooooo0ooc0oOomooboooooooonoog
O0ooObOo0b00Oo0000000000000000 Ramseyer-Nakazato [J
oobobbbooooobooboobooooOoOoOoDOOb0OO0bO0OOoobooOoOob0Ooooao
ooooooooboooobooobOOoOoboboOoooooo
goolob200000000000000000DOO 000000000
oooooooooo@oooooooobDObooobOoOoOoOoooooOoooa
Moo oo oooooooobo oo o0ooo0o0ooooooon
obooooooDbOobboOoOoOOObOoboOoOoDOoOooboDo

¢oOaoon

106

000O0@o)DOO0DDDDOINONNoOOmono

000000000000 00000000000000Q006)I000000000
0O0@)200500(@0)000000000000000

00000000000 00000000000000000000(200500000
0000000 @ER400@)I0000D0000000000

000000000000000000000000000000 0200400000
0000000mRo3DD(M)000000N0N0N0N0Nooonnn

0000 (004 000000000000 00000000O0MMO00000
0MO000000000000)0000

00009990 00000000000mMO000

0000000000000 0Q4)DO0DININOO0D)DO0D

000000003 D 000000000000000®PatD)ID 000
02200 20071-114

0000QGDMODID 70000000

000098 MO000(@)DMIINNnoo

00009990 O0000000000M000

O000000000Q)IDODN0N0N0D 00MM00Q

000003)DO00000000I00000ON 00002030 Opp.9-39

0000@97)MO00000000M0000000

00009980 000000000000:0000000000000000
(000000 MMO000O0O Opp.425-452

Levin, Jonathan (2003) “Relational Incentive Contract,” American Economic Review,
vol.93, 835-857.

MacLeod, Bentley (2003) “Optimal Contracting with Subjective Evaluation,” American
Economic Review, vol.93, 216-240.

Shapiro, Carl and Joseph E. Stiglitz (1984) “Equilibrium Unemployment as a Worker

Discipline Device,” American Economic Review, vol.74, 433-444.

107




goboo0oo0OO0 OOobebbOODb4mDO0ODOO

108

JLEA

goodoooood
gooooooobobobbboooooogooo

Ubguoddbobobooboobno ooooo
g g dooooooooooooo

gogg
gooboobobooboobooooobooooboobooooboboooo
goooobooooboobooboooooobooboooobobooooboo
gooobobooooboobooboobooobobooboobobooooboo
oooo
oooboooboboooooboooooooooobooobooobboobooobooo
goooboobooooobooooboboooobobooobobooogobpoo
gooobobooobobooobww\ i\ duooboooooooooo
gooobooboooooboobooboobboobooboobooboooooooooo
OooooOooooooooboooobDos0bOo0oooooooon0oon
goooboobooobooboboobooooboobooooboboooooboo
goooboobooooobbooboooooobooboooobobooooboo
ooooooooboooooboooooboooobobooooobobooooobooon
cooboooooboooooboboooobboooboooooo
goooooobooooboboboobobooooboboobooboooooDo
goooboobooooobooboooboboooobobboobobooooobooo
gooooooo

109




gdddddooooooobobobbbbobobooo
—(gggoooooobobobboi—

0 00 O O KOIWAI Hironorill

gooo

gboooobobbmboboboboobooooboboboboobo
gobgoboobooboobooboobooboobooboobooobooon
goboobooooobooboobooboobooboobooboon
gbobooooooooboobobooboboboboboobooooooo
gobogobobooboboboobobobboooboo
goooboobooboobogbooboobooboobooboon
gbobooooooooobooboooboboboboboobooooooon
gooooobooood
gooobooboobooboobooboobooboobooboon
gbobooooooooobooboooboboboboboobooooooon
gobooobooboobmobobbooboobooboobbooboboon
gboboooboobooboobomobooboooobooboooboon
gobood
gooobooboobooboobooboobooboobooboon
gboboobobooboobooboobooboobooboobooboon
gobooboobooboobooboobombobobooboomon

‘O00000o0oooooon

110

gboboooooooobooboooboboboboboboboooooon
gbobobooooooobooboooobobobobobobobooooo
gboboooooooobooooooboooboooo

1. DO00O00oooooogo

1-1.00000000
googboobooobogboooomesioogooonoogboooooon
gboobooooboms7ogbobobbobobobobobooooooon
gobooboboobooboobooezudboogooobooboon
ggo

120000000

goooboobooobogbogbooboobooboobbooboon
gbobooooooooboobooob 1bgbobobobooooooo
gobooboobooboobooboon

gboooboobooboobooboobooboobooboobog 2
g20@ooboboboboboboooobooooobooo203go
goboobooboobooboobooboobooboobooboon
gbobogo204000000000000000O

goooboobooobooboobooboobbooboobboboon
g

2. gOobOooogon
2-l.ggooooo
gooobooooooo 28 0googooobooboobooboon

111



2060 aOOOOOOOO ss0000000000DO00DOOOOO0O0ODOO
oooooo

gboooooooboobobobobobobooooooooooobooDog
gbobooooooooboobobooboboboboboobooooooo
goobooboooooobooboobooboboboboo 1mooboboooo
gbooboooooooobooboooboobobobobobooooooo
goooooooobooooon

gbooobooooooooooom 1ix

moog

ooo R 0oo 000 \Saoooo
00 Chall 1,280,070 4,599 260,125 520,805 40
oo 62.1 02 12,6 253 0.0

*qo00000O0000MmOooo0o0obb@mooooo0ogo
gomm2005s0000000000000

220000000000000

giogooooooooooog
gboooooooooboobobobobobobo20s0000000oog

obobooooooooz20edbbnobonO
gboooboobooobooobooobooobooobooboooboobooon

gboboboboobmobooobmobooboooboooboooboooboon

020000000o4go

gbobgoog

gboogboobooobooboobooboobooboobooboab

112

gboboooooooobooboooboobobobobobooooooo
gboboooooi1ogboboobo200bgboob 3opobobooooo
gbobooooooo200b0b00bogbobobobobobooooon
gooooooooooo 400

02 OOoooogog

oooQ
O00dd pooo

U0U| mad [pomoon

oo oo (0bob oo
oo O0OMad MO |00 a0 d)

1,470,686 71.4 590,354 28.6

goooogoo o
O Chad g

28 2061,040 545 273853 133

goo2eos0000000000000

goboggog

gbhooboobomoobooboboooboobooboobobooonbo
0O000000000000000"000000000000000020020
gbbooboobooboobogbuabooobooboobooboab
gbobooboobooboobogbuooooboobooobooboon
gbobogooiisomoobooboboobobobobooobooooooon
gbobooooooooooboooobogle0boboobobooooon
gbbooboobodgod

150 0 020040 p.282.

113



g3gooooooogon

goooboobooooboobobobobobobobooboooooobooobog
gbooboooooooobooboooobobobobobobooooooo
oogd

3.0000ooobooooog
gooobooboooboobooboobooboobooboobooon
gbobooooooooboobooooboboboboboboboooooo
gobooobooboobooboobooboobooboobooboon
gobooobooboobooboobooboobooboobooboon
gbobooooooooobooooobo B30O3000000000000
googobobobboobobo BoYoobobobooboobooboooboos
goboooboobooboobooong

3-1. 00noobooooon
gbooobooboobooboobooboobooboobooboon
gboboooooooooboobobooboboboboboobooooooo
goboobobooboobooboomoboobobooboobooobm™o
BO30MOO0bOOo0bo0oboobooboobooom
gooobooboobomobooboob nooboobooooboooo
goboobobooboobooboobooboobooboobooboon
gbhoopoboboobobobobooboo3googi

114

goooooboobomoooooan 30

oo/00 1998 1999 2000 2001 2002 2003
ug

goog 505Lvsh 55609200  1188LW8L 1246010701 1107014600 118501300

gmmo

Umooooobobobooobobon

gomoo oo 0o0oooooooo

4 DO0O0DOOO0bOOOobDbOOobDoOOoDbOoDoboOoooDo
gio 0booo

goboboooobooobbooobobooobboooobbooo
gobooooo

gbobooboobooboobooboooooobooooobooboon
goboobooboobooboobooboobooboobooboboon
goooooooog

g2000oogoooboogooog

gboboobooboobooboobooooobooooobooboon
goog

115



ooooog
ooog
3 gogoooboboobooboobobooboboomoboon
gbooooboooobooboboooooboooooobooooooboon
gboooooooooobooboboboboboboooooboobobn
gboboooooooooooooobogboboboboboboboooo
gbooboboobobomooboboooboboobooboobon
gobooobooobooobooobooobooobboobooo
goboooboooboobobooobooobooobbooobooon
gboboooooooobooooooboobooo
0 0OO0boboboooboooooobooboobo
oboooooooogo
gboooooooooboobooboobon
gbobooobooooooobobobobobob
gogboboboooboboooboboobuobooboboobo
gbooobooboooboboooboboboobobboobooboobon
gboooooooooboobobobobobooboooooog
0 O0ObhUoboboboobobooobuoboobobooboboobo
gbooboooooooooboobobooboobon
0 O0bOoobobooboboobobooboboobobobbo
oooog
U [bOo0bOobobobobooboooo
oboboboboboooobooooooog
goooboboooboboooboboooboboboboobooog
oooon

0
0
0
O

U0 4Ooboooboobboobbooboooboobogo
googbobooboboobooboomobooboobooo
gboooooooboobooboboboboboboooooon

U0 4Ooboooboobboobboobbooobooboo
googoboooboooboo

b Ooboboboboboboooooboboobobobo
googboogboobooboobbooboobo

o0 Oooboooboobboobboooboobbooboo
gbooboboobgobooboobobooboobooboo
googoooooooo

o0 Oooboooboobboobboooboobbooboo
gboogbooboobbooboobbooboon g

gobobbooooobboboobooboobooboboo

go

0 oOobobooobobobogoo

0 0Oo0obooboboobboobboooboooboooboobg
gobooooobooobbboooobbooobboooon
goooboobooobooboobbobboon

0 o0Oo0obooboboobobooobooboboobboobooo
gooogod

116

117




gboogboodao

good

3

8

gbobooobgoboobgoooboboobobooobgoooon
gboboboobooooooooboobobobobobobobooo
goboboboobooboobooobobobobuoboboobooooooo
gobobobobooboooooboobobobobobooooooooo
gbomoobobobooboooooobooooboobobobobo
goboboboobooboobooobobobobuoboboobooooooo

gbooboooooooooo

U odoboooboooboboobbobbobooooboobooobon
gobgoaogdo
0 oO0obgoobogoood
gooooooogn
gboogboooogd
googboobooobooobooboobo
gbooobooooooogoan
gbogboabogbooobbobboobobooboobod
googooo
U ooabooboobobbooboboobooboobooobood
gooobgo
0 O00boobooboobooboobooboobooboond
uboooboooboooooo
0 [bOO0oboOoboboboboboooobooboobobobobobon
gobooboobooboobooboon

N Iy

gbobogboobooobbooboobooboobouooboooooo

U0 oobooboobooogd

U O0oboobooboobooboobboobooobbobobon
gboogbooobooobboboobbobbooboobooogn
uboogboooboobbooboobbo

0 Oobobobobobobobobobobooobobobon
oo

ooogooon

gooon

3

8

gobboooobooobbooobbooobbooobbood
goboobobooboobooobooboooboooboooboobo
gobooobooboboobooooooobboobbooooooon
goboobobooboboooboooooobboobboooboooon
gobooobooboboobooooooobboobbooooboooon
gboboobobobooboobobooobobboooboooobooon
0 oOoboobooboobooboobooboobo
0 O0Oobooboobobboobobbooboboboooboboo
vdoooooooooboooooobobbobooooooooo
gboogbooobooobbooboobboboobobobobon
U0 oOoboooooobooobooboo
0 oOooboooboobgobooo
0 ooobgooobooo
U odobooobooobooobbobboobobobo

gboboobobooooboobobooboobooboobouooboooobooo

0 oobooboooooood

0 oOobooboooboobooboobooboboooobooong
oo

118

119




g3nooogon
gbobogobooboboobboobbooobas2boo1go3oogoon

gboobooooooogd

gooboooo

gooob Dboboooboboboobooboboobooboobo
gboooooooooooobobobobobobobooobooo
gbooooooooooooboobooboboboboboobooo
gooooooboooooobobgbobobobobooobooo
gbooboobooboooobooboooooboono

g4000ooaooobobobbon

gooobooboooboomoooboobooboo——4a0o000o 170
gbobobobooboooboobooobodgest4b 20000MMmbOOonn
gbobooboooobbobooboboobooboobooooobo sooban
gboboobobooobooboooboboro3boboobobooobooboooon
gbobooobobooboobbooboobouoobooobooboobooo3sgbooan
gboboobobooboobooboobooooobooooooboooboon
gboobooooooo

O000MNO000000000000000*70000000000000
gboogbooobooooogn

000000020040 pp.168-169 00

120

gsgbogoooboboboooooooon
gooobooobooobooboobbooboobbooboon
U oobL
oooooooobo..gBo30gogbgoobobobobobn
gobooobooboobooboobooboobooboobooboo
o ooo2
goooooogoog..oboboboboooooooooooboobo
g obogo s
gooooooooo..oobobobobo@moobobobobobo
googbooobooobooboobob 3 pooboobooobooooogoon
g3fogboogboooboobboobobobooboobooboo 1.oo
gboboooooooobooboboobobobobobobooooooo
goboo3bo0obooboobooboobo oo bbobooboon
googooon
gboboooooooooboobooobobobobobobooooooo
goboooboobooboob 00 bO0DOooboobooobooboon
gobooobooboobooboobooboobooboobooboon
g3goooooooooboobooobobon

geDOOnDoonDoon
ool gbooboogoo

000000000l O

0002 00000000000000000000000000000
00000
000000000 0O [pooooo

121



0003 00000000
000000000 0 pooooo

goodboobooboooboobooboobooboobbooboon
gbobooooooooboobooobobobobobobooooooo
N00000000+0000000000000000000000000
gobogoboobooboobooboobooboobooboo

goog
gbobooobmobooobgoboboobooboooobooboboobo
goboobooboobomobooboooobooboobooboon
googooon
gboooooooboobobobobobobooooooooooboobo
goboooboobooboobooboobooboobooboobboon
gooobobooboobooboobooboobooboobooboon
gboooooooooooboooboooo

googooo

godbood2e4diodd oobooboobooboobooboboboo
gooobooon 30Mpp.279-309.0000000

goboooboobooog

BO000[99710000000p780000000

122

gbooooooooooobob i7ooboooooon

[Mooooobooogoz20sbobooooog

gboobgdoddbobdboboboboo—y4wooubo1moooboon
Uo0o0dbmoboobddiNo171 pp.168-169

123



ooooon0 oOoobebObOOO40000C0DO

124

JLEA

0000000 OO O Expectation Damage of Consumer Contract
oooodo oo oo 00000000 CDAMSO

uoon
0000000000000000000000000000000000000

gboooobooboooobobooboobooboobooboobooboooboaooa
gboboobooboboooboobobooobooboboooobobooooooo
gboboobooboooobooboboobooboobooboubobooooooa
oooo

gbobooobobobooooboboboobobooooobooboooon
oobOooooooooobooooooobobooobbooooboboooooooo
gboboooboobooobboobooooooboobooooboobooooooa
ooobooooooocoobooooooboooobboooboobocooooooooo
gbooooboboooobobooboobooboobobooboboooobooobo
oooobooooooooboooobbooobooobboooooboboboboooooo
gbobobobobooboooooboooobobooboooobobooboboobo
ooobbooooooooooooobooooobooooooo

gbobooooooboobobooboboboobooboboobooboobooon
gbobobooboobooboobobooboobobooboboobobboobobo
gbobooobooboboooboobooooobboboboooobobooooooo
gboobooboobooobobobooooboboobooboboboooooba
gboboobooooooooboboooooboboboooobobooooooo
gboboboboooooboobobobooooooboboooboboooooona
ooobooooooocooboooooobooooobooooobooboooooooo
gbobooboboboobobobobooooooooboboobooboboona
ooooooooooooboooobobooooobooooooooooooooo
gboooooo

125



jlea
テキストボックス
124

jlea
テキストボックス
125


Expectation Damage of Consumer Contract

Kotaro Uchino*

August, 2006

Abstract

In case of consumer contract, if the firm breaches, expectation interest
of the consumer corresponds to the consumer surplus. This paper dicusses
whether it is desirable to award consumer surplus as epectation interest,
if the court cannot measure it accurately. A model is presented, where a
consumer buys some goods from a firm, and the consumer cannot observe
the firm’s risky behavior. Due to this asymmetric information, settlement
can fail and costly litigation can occur. The court is assumed to observe
the consumer surplus with some error. In this setting, incentives on pre-
caution of the firm and reliance of the buyer is analyzed under some breach
remedies. It is shown that awarding expectation interest can be desirable

even if the court’s error and litigation cost is present.

*Kobe University, Graduate School of Law, Center for Legal Dynamics of Advanced Market
Societies(CDAMS), Research Associate. Address: Rokkodai2-1, Nada-Ku, Kobe 657-8501,
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1 Introduction

In case of breach of contract, the breachee is ‘entitled to recover an amount that
will put one in as good a position as one would have been in had the contract been
performed’ (Farnsworth (1990)p186). That is, the basic principle of breach reme-
dies is to award expectation damage. There are many other rules which limit to
award expectation damage. Legal sholarship of contract (of common law region
at least) sometimes seem to follow a criterion that the court should award expec-
tation damage if it is relatively easy to verify, and only reliance interest should be
awarded if it is not. For example, the expectation damage of intra-firm contracts
is relatively simple to measure because it corresponds to the lost profit. So the
award in the case of these contracts is, in principle, expectation damage. In case
of consumer contract, contrary to intra-firm contract, the expectation damage of
consumer is nornmally quite difficult to measure, because it corresponds to the
consumer surplus. In the case of consumer contracts, typical breach remedies for
consumer is, either only reliance interest by explicitly denying to claim the ex-
pectation damage due to measurement difficulty, awarding specific performance,
or other measure other than consumer surplus. As we later see, there are some
cases where expectation damage were awarded, but these cases are relatively rare.
Moreover, the concept of consumer surplus (or any other measures like equiva-
lent variation or compensating variation) was never explicitly used in actual cases

and it is normally understood that the court does not award consumer surplus
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explicitly as expectation damage of consumer.

In this paper, a model is presented, where a consumer buys some goods from
a firm, and the consumer does not know the firm’s risky behavior. Due to this
asymmetric information, settelement can fail and costly litigation can occur. The
court is assumed not to be able to measure the consumer surplus properly. In
this setting, effects of awarding consumer surplus as expectation damage will be
discussed. Here, two strands of law and economics, that is, economic analysis of
breach remedies and game-theoretic analysis of settlement-litigation decision, are
analyzed in an unified framework. Modern studies on breach remedies is often
integrated with incomplete contract theory. Numerous important findings were
derived from this direction as summarized in Edlin (1998) etc. On the other
hand, incomplete contract theory (in most standard form at least) rules out the
possibility of ex-post inefficient bargaining so as to focus on the ex-ante incen-
tives of investment. All disputes are settled in an efficient way, though it induces
inefficient ex-ante behavior. This is of course not the case in reality. Though
most of the contract disputes are settled, some portion of them go to trial, even
it seems to be efficient to avoid costly, time-consuming civil procedure. Law
and economics has long provided a standard explanation on the reason of these
phenomena: Bargaining whether to settle or go to trial sometimes fails due to
asymmetric information. Contract dispute with ex-post inefficient bargain seem
to be less analyzed in formal way, and this paper intends to fill this gap. As the

geme-theoretic analysis of litigation is such a vast field, almost systematic tools

128

are present. Bebchuk (1984) proposed a screening model where an uninformed
defendant proposes settlement offer of damage to a plaintiff with private informa-
tion, Reinganum and Wilde (1986) proposed a signaling model where an informed
plaintiff makes a settlement offer to a likewise uninformed defendant, Daughtey
and Reinganum (1994) proposed two-sided asymmetric information. Though this
literature has mainly focused on tort cases at the outset, now it is rapidly ex-
panding the area of applications too. Spier (1998, 2002) analyze bankruptcy law,
Spier (2003a, 2003b), Daughety and Reinganum (2004) examine the effects of
most-favored-nation clauses. This paper attempts to apply settlement-litigation
model to the problem of breach remedis of contract. !

In the next section, a model is presented which is based on Spier (1997) and
precaution model of contract law (like Cooter and Eisenberg (1985)). It anlyzes
the effect of awarding expectation damage (consumer surplus) when the firm
breaches the contract. It is assumed that the firm can lower the probability of
breach by his precaution, and the level of precaution is private information of
the firm. If breach occurs, the consumer proposes a settlement offer which the
firm accepts or rejects. If the offer is rejected the case goes to trial. It is shown
that the expectation damage rule even with court error, or punitive damage rule

can be more efficient than reliance damage rule. In the third section, cases and

1 There are many papers which deal with the problem of asymmetric information on contract
in different ways. Aghion and Hermalin (1990), Chung (1992) and Stole (1992) discuss the

effects of the regulation of liquidated damage.
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discussions on the consumer surplus as expectation damage are presented. In the

forth section some concluding remarks are made.

2 The Model

It will be assumed that a contract is made between a risk netutral buyer (a
consumer) and a risk neutral seller (a firm). The seller will produce a good
or a service and deliver it in exchange of the contract price T. After signing
the contract and before the seller produces the good, the buyer makes reliance
expenditure r, which enhances the value of the good to the buyer, v(r) and it is
assumed that v'(r) > 0, v”(r) < 0. After the reliance expenditure was made, the
seller chooses two levels of precaution (reasonable skill and care, or due care),
e € {0,1}. 2 The variable r and the function v(r) are common knowledges to
the players. But the level of precaution e is private information of the seller,
although it will be observed by the court in case of trial. High precautions cost
the seller K, while low precautions cost zero. The level of precautions determines
the probability of breach. If the breach of contract occurs, the good or service
is not delivered and the buyer will sustain the additive damage H (like injury

in a surgery operation). If the breach does not occur, then the game ends, the

2 The contract is assumed to be not completely contingency-specified and the contracted
price T is just a constant (the parites cannot agree on the level of precaution due to transaction

cost).
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buyer receives the payoff v(r) — T — r(> 0) and the seller receives T'— K if he
takes precaution and 7' if he is negligent. The probability of breach is p., where
P1 < Po-

If the seller breaches, then the players make decision whether to settle the case
or go to trial. In this stage, the buyer (the plaintiff, the breaced party) moves
first. The buyer forms Bayesian beliefs about the seller’s level of precautions and
proposes a settlement offer S. If it is accepted by the seller (the defendant, the
breaching party), the game ends, and the buyer receives the payoff S — H —r,
the seller receives the payoff of —S in case of no precaution (e = 0) and =S — K
in case of precaution (e = 1). If the seller rejects the offer, then the buyer
sues the seller based on breach of contract, and the players receive the payoff
according to the court-imposed breach remedy denoted as d. Let c¢p and cp
denote expected litigation cost for the the buyer (the plaintiff) and the seller
(the defendant), respectively. So the payoff of the buyer is d — H — ¢p — r if the
seller takes precaution and —H — ¢p — r if the seller does not take precaution.
The seller receives —d — cp if he takes precaution and —K — ¢p if he does not
take precaution. The court cannnot observe v(r) precisely, and it is assumed
that the court observes this term as av(r), where a indicates the error, and
a € [T/v(r), o] (so that av(r) —T > 0). An alternative interpretation of a is
that the court has some discretionary power in deciding how much amount should
be awarded. The court-imposed breach remedy is either expectation damage rule,

d=av(r)+ H — T, or reliance damage rule, d = H + r. The time sequence can

131



jlea
テキストボックス
131

jlea
テキストボックス
130


be shown as a following extensive form representation.

Figure: Contract and Litigation Game

(v(r)—r—-T,T - K)

Sy
trial
" precaution (_H_ ;(02 C_D, J
Buycr Seller not (S — H — T, *S)
(d—H —cp—r,
1—1po —d —¢p)

(v(r)—r—=T,T)

Now, we assume as follows:

Assumption 1

(1 —=p)o(r) —pi(H +cep+cp) — K > (1 —po)v(r) — poH.

The expected social net benefit of due care, even if all cases were to go to

trial, is larger than the social net benefit of negligence.

Assumption 2

pol + (po — p1)(T +¢cp) > K > (po — p1)(T + cp).

The first inequality means that the court-imposed damage (which is always

larger than H) can deter the seller from negligent behavior. The second inequality

132

means that litigation cost and (incremental) contract price alone would not serve

to deter the seller from negligent behavior. 3

Assumption 3

H>CP+CD.

This means the additive harm for the buyer is larger than the sum of litigation
costs. Thus, here we deal with contract with risk to the buyer (like plastic surgery
operation).

Now we solve the game. Assuming that the reliance level of the buyer is op-
timally chosen, we solve the settlement and litigation game first. Based on the
equilibrium of the game, we define the social welfare function explicitly, and ana-
lyze which damage measure (expectation damage or reliance damage) is desirable
to make the seller take precaution. Then the incentives on reliance of the buyer

will be analyzed.

2.1 Incentives on Settlement, Litigation and Precaution

In this subsection, we derive the equilibirum of the game beginning from the
decision node of the seller, where the choice between taking precaution or not

is made. The buyer forms Bayesian belief about whether the seller had taken

3 The payoff for a seller is (1 — p;)T — picp — K if he takes precaution, and it is (1 —po)T —
po(d + ¢p) if he is negligent. To make the seller take precaution, pod + (po — p1)(T' + cp) > K
must hold, which is always satisified if poH + (po — p1)(T + ¢p) > K. (Note that d is either

av(r) =T+ H, or r+ H, and d > H always holds.)
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precaution and choose the level of S. The seller decides whether to accept or
reject the offer.

First, observe that S is either ‘Low’, where S = c¢p, or ‘High’, where S =
d + cp. The offer S between c¢p and d + ¢p would only be accepted by the
negligent seller and could be raised. If S is more than d+cp, it would be rejected
by both types of the sellers. Second, the equilibrium of the game must be in mixed
strategies where the seller randomizes between taking preaution and not, and the
buyer randomizes between high or low settlement offer. If the seller always takes
precaution in equilibrium, the buyer forms Bayesian beliefs that care has been
taken and the settlement offer consistent with the belief is S = ¢p. The seller
expect this and never takes precaution, which is a contradiction. If the seller is
always negligent in equilibrium, the buyer believes that the seller is negligent,
and offers S = d+ c¢p. Anticipating this, the seller is better off taking precaution
from the first inequality of Assumption 2.

Now we construct the mixed strategy equilibrium. Suppose that the buyer
will offer S = d + ¢p with probability § and S = ¢p with probability 1 — 3.
The seller’s payoff if he takes precaution is (1 — p1)T — (K + picp) and it is
(1 = po)T — po(Bd + cp) if he is negligent. In mixed strategy equilibrium, the
seller must be indifferent between taking precaution and not. Taking (1—p;)T —

(K +picp) = (1 = po)T — po(Bd + cp), we obtain

K — (po —p1)(T +¢p)
pod

g= : 1)
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Next, suppose that the seller takes precaution with probability « and is neg-
ligent with probability 1 — . From Bayes’ Rule, the posterior probability that

the seller took precaution conditional on breach is a*, where

* N
prac+po(l —a)’

The buyer’s payoff from offering S = ¢p is ¢p — H — r because it is always
accepted by both tyes of the seller. The payoff from offering S = d + ¢p is
(1 —a*)(d+ cp) + a*(—cp) — H — r. The buyer must be indifferent between
these two offers. Taking cp — H —r = (1 — &*)(d+ ¢p) + a*(—cp) — H — r and

substituting the above expression of a*, we obtatin

pod

= - 2
“ pod + p1(cp + cp) @

Based on this mixed strategy equilibrium, we can define the social welfare

function. Expected payoff for a seller | Ug, is
Us = o((1 =p1)T = prep — K) + (1 = a)((1 = po)T = po(Bd + cp)),  (3)
and expected payoff for a buyer, Ug, is

Up = o[(1-p1)(v(r) =T) = pi(H + Bep — (1 = B)ep]

+(1 = a)[(1 = p)(v(r) = T) = po(H — cp = Bd] = (4)

We define the social welfare function as the sum of the expected payoffs of the

seller and the buyer.
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Definition 1

SW = Us+Up=(a(l —p1)+ (1 = a)(1 — po))v(r)

—[a(IK + p1H+p1B(cp+cp)) + (1 — a)poH] — 1. (5)

As pg —p1 > 0 and from Assumption 1, SW is increasing in o and decreasing
in 3. From (2), « is increasing in d. From (1), 8 is decreasing in d. Thus, SW
is increasing in d. Comparing two breach remedies, expectation damage where

d = av(r)+ H — T and reliance damage where d = r + H, we ca claim as follows.

Theorem 1 If a > fa';, expectation damage rule is desirable. Otherwise, re-

liance damage rule is desirable.

If @ is interpreted as the measurement error by the court, this theorem claims
that if the court error is biased to estimate the gross benefit for the buyer too
large, expectation damage rule is desirable. This result seems counterintuitive,
but the object of the breach remedy here is to deter the negligent behevior of
the seller, so more damage award is desirable for that purpose. To see the policy
implication in a different way, suppose that a is not an error term but some
discretionary power of the court to impose punitive damage. As a increases
under expectation damage rule, d increases too, resulting that « increases and
approaches to 1, that is, the seller always takes precaution, which is desirable
from the Assumption 1. And as a and d increase, 5 decreases and approaches

to zero, that is, the buyer always offers low amount S = c¢p, which is always
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accepted and litigation cost can be saved for the both parties. In the limit, when
a approaches to infinity, deterrence is achieved at zero litigation cost. As stressed

in Spier (1997), this is a variation of Gary Becker’s enforcement result.

2.2 Incentives on Reliance

Now we turn to the incentives on reliance expenditure by the buyer. As discussed
earlier, SW is increasing in o and decreasing in 4. In the limit it is maximized
if o approaches to 1 and (3 approaches to 0. Substituting « = 1 and § = 0 into
(5),

SW = (1-=p)o(r*)— [K +pH| —
Therefore, at the optimal level of r = r*,

1

v (r*) = .
) 1-p

(6)

Next we analyze the effect of breadh remedy. Here we discuss the effect of
d = d(r) on SW, not distinguishing expectation damage and reliance damage at
the outset. Defining the gross benefit of the buyer (payoff of the buyer without

reliance expenditure) as

V(r) = Us(r)+r=a(l=p)((r)=T) = p(H+ Bep = (1= Bep)
+(L = a)[(1 = po)(v(r) = T) — po(H — cp — Bd)], (7)
the property of V(r) will be checked. As shown in Appendix 1, /(1) > 0,a"(r) <
0 and §'(r) < 0,3"(r) > 0. It can be shown that V’(r) > 0 (See Apendix 2). To
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ensure the interior solution, we further assume V”(r) < 0. The precise condition
of this assumption is relegated in the Appendix 2.
The buyer chooses the reliance level so as to maximize Ug = V(r) — r. It is

achieved if and only if V'(r) — 1 = 0. Thus,

Vi(r) = (a(l—=p1)+ (1 —a)(1—po)v'(r) -1
+/(r)[(po — p1)(w(r) =T+ H) — p1(Bep — (1 = B)ep) — po(ep — Bd)]
—apif'(r)(cp + cp)

—0. ©)

Denoting the sum of the second and the third line in the above expression as A,

A > 0. Rearranging (8), we obtain

B 1-A
T a(l—p)+ (1 —a)(l—po)

V(r) )

Comparing with (6), if the right hand side of (9) is larger than that of (6),
underreliance occurs and if it is smaller, overreliance occurs. As a(1—p;) + (1 —

a)(I—py) <1—p; and 1 — A < 1, it is undetermined which can occur.

Theorem 2 If = > , underreliance occurs.

1-A 1
1=p1)+(1—a)(1—po) ~ 1-p1

1-A 1 . .
If samnriaaey < T overreliance occurs.

The intuition of this result is as follows. As shown in the socially optimal

condition (6), the buyer should take the probability of breach conditional on the

138

precaution of the seller (p;), into account. If some court-imposed damage can
be awarded, and this award is increasing in reliance expenditure, the buyer can
overrely. The term A represents this overreliance effects. This is a conventional
discussion since Shavell (1980). In this model, if deterrence is not perfect (o < 1),
the buyer takes the possibility of negligence into account, and may discount the
return from reliance too much by a(1 —p;) + (1 — a)(1 — po) rather than 1 — p;.
So the underreliance can also occur.

These deviations can be mitigated if & = 1 and # = 0, in which case the condi-
tion (8), (9) coincides with the socially optimal condition (6). It can be achieved
under expectation damage rule, and if a approaches to infinity. Interpreting a
as the punitive damage multiplier, and combining discussion of the preceeding

subsection, we can claim as follows.

Theorem 3 Under expectation damage rule, as the punitive damage multiplier,
a, approaches infinity, the socially optimal level of reliance and precaution can be

achieved at zero litigation cost in the limit.

The result is in contrast to the conventional result on expectation damage
rule. Conventional argument claims that this rule can induce desirable perfor-
mance (or precaution) and overreliance because the buyer (the breached party)
is always awarded the expected interest regardless of breach or perform (Shavell
(1980)). Therefore, limiting damage award can induce desirable reliance (Cooter

and Eisenberg (1985)). In this paper, the buyer cannot be awarded any damage
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if the seller takes precaution. So the buyer takes the breach probability into ac-
count. To ensure that this breach probability is the socially optimal level (p;),
the seller should take precaution. To ensure that the seller takes precaution, the
damage award should be large, in the limit, approaches to infinity in this model.
Though it is off course not a practical solution but it illustrates some rationale
for awarding consumer surplus as expectation damage, even if the measurement

error would be present.

3 Consumer Surplus as Expectation Damage

As explained in the introduction, in case of consumer contract (a contract be-
tween firm and consumer), if a firm breaches the contract, expectation interest of
consumer corresponds to consumer surplus. Expectation interest rule is a princi-
ple of contract law, but consumer surplus as expectation damage is not awarded
in principle. As we can see, even if expectation interest for the consumer is
awarded, the judgement seems a little unpredictive. In any event, the concept of

consumer surplus is seldome referred to in the actual cases.

3.1 Damage Measures of Consumer Contracts
3.1.1 Damage Measures of Consumer Contracts in the. U.S.

Restatement Second 351(3) states “A court may limit damages for foreseeable

loss by excluding recovery for loss of profits, by allowing recovery only for loss
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incurred in reliance, or otherwise if it concludes that in the circumstances justice
so requires in order to avoid disproportionate compensation.” The leading case
of the U.S., which is understood to lend support to this approach is Sullivan
v. O’Conner (1973). Plastic surgery operations were contracted between a sur-
geon and a woman , but her nose was misshapen, an additional operation was
necessiated, and caused her pain and suffering. The Supreme Judicial Court of
Massachusetts explained that in such a case “an expectancy recovery may well
be excessive” and said that the facts “suggests moderation as to the breadth of
recovery that should be permitted.” It noted that “the fee paid by the patient
to the doctor would ususlly be quite disproportionate to the putative expectancy
recovery”; and it concluded that there was much to be said for limiting recov-
ery to the patient’s reliance interest, including “her out-of-pocket expenditures,”
damages “for the worsening of her condition, and for the pain, suffering and men-
tal distress resulting from additional operation.” However, it was not required to
decide whether the patient could “recover the difference in value between the
nose as promised and the nose as it appeared after the operations,” since she
waived her claim for that element of damage. (See Farnsworth (1990)p272-274.)
In short, the court found expectation damage is excessive and awarded only re-
liance damage. Though the plaintiff waived the claim for expectation damage
in this case, Farnsworth (1990)p274 understands the court in this case is ‘frank
in discussing this possibility of limiting recovery’. (See also Birmingham (1998).

Although not in the context of consumer contract, Craswell (2000) deals with
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these aspects of expectation and reliance damage.)

3.1.2 Damage Measures of Consumer Contracts in England

Harris, Ogus and Philips (1979) claims that the common law systems have tra-
ditionally been hesitant to award non-pecuniary damages for breach of contract.
They further claims that it can be explained by the fact that in most situations it
is assumed that the promisee can avoid the loss by obtaining equivalent satisfac-
tion from substitute. Alternatively, granting specific performance can bring the
consumer to the same position as consumer surplus was awarded. In case such
substitution is not available, and specific performance seems difficult to enforce,
there are two leading cases.

In Diesen v. Samson, the defendant employed to take photographs at the
plaintiff’s wedding failed to appear. The Sheriff-Substitute recognised that the
photographs would have been valuable only for the family and friends of the bridal
couple, and had no market value. He nevertheless awarded a sum of 30 pounds for
“being permanently denied” the “pleasure in the years ahead”. In Jarvis v. Swans
Tours Ltd. the plaintiff’s holiday, arranged under a contract with the defendant
travel agency, was disappointing in several significant respects compared with
what had been promised. The Court of Appeal rejected the argument that the
plaintiff should be limited in damages to the difference between the market value
of the holiday as promised and that in fact experienced. It awarded a sum for

the “loss of entertainment and enjoyment,” presumably intended to represent
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the difference between the entertainment and enjoyment reasonably expected
and that (positive or negative) actually provided. (See Harris, Ogus and Philips
(1979)pp595-596.) In these cases, although without referring to consumer surplus,
the benefits enjoyed by the consumers were awarded.

A recent influential case is Ruxley Electronics and Construction Ltd v Forsyth
(1995).* This case is important because one judge has made explicit reference
to consumer surplus. Defendant had built a swimming pool for plaintiff with a
diving area only between 6 feet and 9 inches in depth rather than 7 feet and
6 inches clearly specified in the contract. The court faced a choice between
two measures of damages, though their relationships to expectation damage and
reliance damage are amibiguous: the measure based on the cost to complete, and
measure based on the difference between market value of defendant’s performance
in its defective or incomplete state and the market value of the performance if it
had been properly completed (Harris, Campbell and Halson (2002)p212). As the
pool remained perfectly suitable for the type of diving contemplated, this breach
had no effect on the market value of the property. But the cost to complete
measure was very large. The trial judge chose a third alternative, which was
uncommon in such a building contract case: awarding the owner 2,500 pounds
general damages for loss of amenity. The case was appealed by the owner, and the

Court of Appeal awarded 21,560 pounds as the cost to complete (by completely

43 AIE. R. 268 (H.L.).
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rebuilding the pool, the original price of which was 17,797 pounds).

At the Court of Appeal, Lord Mustill made explicit reference to the consumer
surplus analysis developed by Harris, Ogus and Phillips (1979). T quote parts of
his opinion.

“I add some observations of my own on the award by the trial judge of damages
in a sum intermediate between on the one hand the full cost of reinstatement
and on the other the amount by which the malperformance has diminished the
market value of the property on which the work was done: in this particular
case, nil. --- In my opinion there would indeed be something wrong if, on the
hypothesis that cost of reinstatement and the depreciation in value were the only
available measures of recovery, the rejection of the former necessarily entailed
the adoption of the latter; and the court might be driven to opt for the cost
of reinstatement, absurd as the consequence might often be, simply to escape
from the conclusion that the promisor can please himself whether or not comply
with the wishes of the promisee which, as embodied in the contract, formed part
of the consideration for the price. Having taken on the job the contractor is
morally as well as legally obliged to give the the employer what he stipulated to
obtain, and this obligation ought not to be devalued. In my opinion, however,
the hypothesis is not correct. There are not two alternative measures of damages,
at opposite poles, but only one: namely the loss truly suffered by the promisee.
---the law must cater for those occasions where the value of the promise to the

promisee exceeds the financial enhancement of his position which full performance
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will secure. This excess, often referred to in the literature as the ‘consumer
surplus’ (see eg the valuable discussion by Harris, Ogus and Phillips, ‘Contract
Remedies and the Consumer Surplus’ (1979) 95 LQR 581) is usually incapable
of precise valuation in terms of money, exactly because it represents a personal,
subjective and non-monetary gain. Nevertheless, where it exists the law should
recognise it and compensate the promisee if the misperformance takes it away.- - -
the test of the reasonableness plays a central part in determining the basis of
recovery, and will indeed be decisive in a case such as the present when the
cost of reinstatemnent would be wholly disproportionate to the non-monetary
loss suffered by the employer. But it would be equglly unreasonable to deny
all recovery for such a loss. The amount may be small, and since it cannot be
quantified dierctly there may be room for difference of opinion about what it
should be. But in several fields the judges are well accustomed to putting figures
to intangibles, and I see no reason why the imprecision of the exercise should be
a barrier, if that is what fairness demands.” ®

The judgement of the Court of Appeal to award the whole amount of cost to
complete, was reversed by the House of Lords because of the obvious dispropor-
tion between the high cost to the defendant of conferring a small benefit on the
plaintiff. The first judgement of the trial judge was restored and 2,500 pounds

for loss of amenity was awarded (Harris, Campbell and Halson (2002)p214-216).

5 Text is based on the OUP Companion WebSite

(http://www.oup.com/uk/booksites/content /0406924058 /resources/cases /ruxley .pdf).
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3.2 Discussions on Breach Remedies for Consumers

This topic seems much debated especially in England. Harris, Ogus and Phillips
(1979) presented the first famous argument. They claimed that expectation in-
terest for consumer corresponds to consumer surplus, and, though very carefully,
implied there are cases where this should be awarded. Their paper was quoted
by a judge of Ruxley case. Following these arguments, Harris, Campbell and
Halson (2002) use the concept of consumer surplus in discussing breach reme-
dies for consumers. For example, they justify specific performance because it
can bring the consumer to the same position as consumer surplus was awarded,
without measuring it exactly (Harris, Campbell and Halson (2002)p210). Still,
Harris, Ogus and Phillips (1979) raise some possible shortcomings of specific per-
formance. First, it is uncertain for the plaintiff (the consumer in this case) as

to whether specific performance will be decreed. Second, it makes the plaintiff’s

6 Harris, Campbell and Halson (2002)p214n7 note another concern regarding Ruxley and
related cases. The loss of the plaintiff is particularly hard to identify in Ruxley, which would
appear to be either a case of the plaintiff wishing to stand on his rights or, more likely, in bad
faith to attempt to avoid paying the contract price. On the other hand, O’Sullivan (1997) has
warned against letting the unworthiness of the plaintiff in Ruxley and the similar cases, weigh
too heavily against the merits of ‘compensating the unfulfilled personal preference’, especially
where plaintiff is a consumer who may well not be able to guard effectively against incomplete

performance.
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(consumer’s) bargaining power too strong. The absolute nature of the promisee’s
right, following a specific performance, may lead to the problem of ‘hold-out’.
He may be tempted to extort from the promisor a sum which approaches as the
firm’s cost of performing the duty of the contract. (In modern contract theory,
this second problem may correspond to ‘hold-up’ rather than hold-out, though it
is not discussed in the context of consumer contract. See Edlin and Reichelstein
(1996) and Edlin (1998).)

Harris, Campbell and Halson (2002) interprete the cases of contract of taking
wedding photos and holidays as awarding consumer surplus. Still, there remain
many ambiguity in which case the consumer surplus should be awarded. They
claim that “The paradigm examples of contracts for the provision of pleasure
involeve holidays and weddings(p597)”. In term of economics, all consumer con-
tracts are designed to increase utility of consumer, in normal word, all consumer
contract for some pleasure. Harris, Campbell and Halson (2002)p596-597n14
quote cases where non-pecuniary damages have been recovered for the breach
of contracts for the sale of a car. It is straightforward and consistent to award
consumer surplus in all cases of consumer contract, at least in principle. But they
calim “This is a possibility that must be handled with extreme caution” because
this can raise the prices of consumer goods because of increased liability of firms.
If this reasoning matters, one can question why it is not problematic to award it
in case of some contracts like photo-taking, tourism, and pool-building.

In general, British and Wales legal scholars tend to regard this matter an
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important legal issue. Also in the U.S, Posner (1997) referred to the Ruxley case.
He claims the real loss of the consumer in this case was the difference between the
consumer surplus that the desired pool would have conferred and the consumer
surplus that the substituted pool conferred. The difficulty he mentions on the
consumer surplus as damage award is that it is too difficult to measure, and
what can be measured is merely the aggregation of all consumers, and it may
vary greatly among consumers. Still, he finds that the undercompensation of
this damage for consumers problematic, and suggests restitution interest (profit
earned by the breaching firm) instead, because it is much easier to measure, and
its amount is normally between the expectation interest and reliance interest.
In England, expectation damage seems to be awarded in case there are no sub-
stitutes in the market and/or the purpose of contract is enjoyment or amenity
of consumer. This trends can be justified also by the present model. Still, the
cases where these damages are awarded, are limited and it is unpredictive when
the firm is obliged to such liability. Moreover, except one judge in Ruxley case,
no explicit reference to the concept of consumer surplus is made in actual cases.
The court resorts to concepts such as pleasure, enjoyment, and so on. Consumer
surplus, or any other economic concepts measuring the net benefit of the con-
sumer, can give useful information in assessing the damage, apart from effects on

incentives analyzed in the model.
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4 Concluding Comments

In this paper, a model is presented which can give some rationale for awarding
consumer surplus as breach remedies of consumer. Even in the presence of mea-
surement error and litigation cost, if a firm’s behavior is its private information
and if it is desirable to deter some risky activity, awarding consumer surplus as
expectation damage can be desirable. Supplementarily, some rationale for puni-
tive damage was presented. Some U.S. and English legal rules are presented,
where it seems, though with some important exceptions in England, expectaion
damage of consumer is not always awarded, and the concept of consumer surplus
is not introduced to solve the actual cases. It was disucussed that both from the
deterrence and consistency of the argument, this trend should be reconsidered so
that future consumer contract dispute could be handled with efficiency and clear
prediction.

The important limit of this model is that only private information of firm’s
behavior was disucussed. Most of consumer contract disputes come from the fact
the firms have much more information about the technology, this assumption can
be erlevant in many cases. Still, for a balanced argument, different models should
be analyzed. Consumer surplus as expectation interest of consumer is not only
difficult to verify to the court, but it is private information of consumer. If this
can be awarded, then the trial probability can rise considerably. Classical anal-

ysis like Reinganum and Wilde (1986) claims that trial probability is increasing
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function of damage award (in tort case), contrary to the model of this paper and
Spier (1997). On the other hand, if the court denies to award expectation interest
of consumer categorically, the real benefit of contract is not at all internalized in
firm’s breach decision. So there can be a trade-off between too many breaches
and too many litigation. Such a problem could be analyzed by a model which in-
tegrates Shavell (1980)’s model with settlement-litigation model other than Spier
(1997). Depending on relevant information structure and property of consumer

contracts, policy implications can differ.

Appendix 1

It is shown that o/(r) > 0,a”(r) < 0 and f'(r) < 0,8"(r) > 0. In case of
expectation damage, d'(r) = av'(r) > 0,d"(r) = av”(r) < 0 and in case of

reliance damage, d'(r) = 1,d”(r) = 0. Thus,

o(r) = poprd'(r)(cp + cp)

(od(r) + pr(cr + ep))2

o(r) = popi1(cp + ¢p)
(pod(r) + p1(cp + cp))*

x[d"(r)(pod(r) + pr(cp + cp))? — 2(d'(r))*(pod(r) + p1(cp + cp))] < 0.

(10)
From the second inequality of Assumption 2 (K > (py — p1)(T + ¢cp)),

i d)(E = (po = p)(T + cp))
B'(r)=— po(od(r))Q <0,

150

(K — (po — p)(T + cp)) (=d(r)d"(r) + 2(d'(r))?)

Pod(r)? -0

B'(r) =

Appendix 2

It is shown that V’(r) > 0.

V'(r) = (a(l=p)+ (1= a)(l—po))'(r)
+a/(r)[(po = p1)(v(r) =T+ H) + B]
—apf'(r)(cp + cp), (11)
where B denotes —p1(Bcp — (1 — B)cp) — polep — Bd). As po > p1, B >
—pof(cp+cp—d). Asd > H, from Assumption 3 (H > cp+cp), B > 0. Thus,
V'(r) > 0.

It is assumed that
V'(r) = (a(1=p1)+ (1—a)(1—py))0"(r)
+a”(r)[(po — p1)(v(r) = T + H) + B]
—ap1B'(r)(ep +cp)

+a/(r)(2(po — p1)v'(r) — p1B'(r)(cp + cp)) < 0. (12)

In the above expression, only the fourth line is positive and the first, second and

the third lines are all negative. In the text, it is assumed that these effects prevail.
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(differences-in-differences estimation, LA T DD #52) &IWHEINDHFIETHLZ HDEDDH HIE
s JE O G4 % E[wiage, year| CHR T &, BUROEENBENGS (=av br—L - J1—
7) OBEELEBROEENRHDLGE (= ) — AL ZA—7) oF&ITENELh, RO K
IRTRENDLIBDET D,

H) %M\ DDD M OFER, 92 FEDIEMIATA (EOEAR G E o I FEFCE N TOR) LD
P30 L= H R B S NN o 7208, 95 EDBIETIY, H7ICHAIR S L 2o 7o/ MBS % (5~
29 A) CRHITARAL 3 O KAERR 35~44 5RO LMAEIAE OTEF AR SN TN 2 & DD TND, i,

Lai and Master(2005) b, 515 0D 57 @ HAELE CH VRIS BB bl 2 & T, FELO & L AN
2 LizZ e A LTV,

8 Kok, R - Ed (2005) HAEBEIC LR

S BbBA, TRETHLEANBICAMRLENZT LNRPST-DIT TR, BARRERE L 26
HERIEELS K- THIZ SRS LTz,

0 R 2 TREBERBALA OBIEA] 1 L 5 2004 45 3 1 ARBIED P

o B 00 TR N 4 S O LR A B 7 i

12 DD #e D B i~ OISOV T, 7 & 243 Angrist and Krueger(1999)% 2.
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E[wqilage, year] = pi+ 7y, (wo; BORDENIEN T L— T DEE)
E[wilage, year] = fi+ 7y, +0 . (wi; BOROEEND D7 N—T DEE)
Fibh, BROEENENGEOERITH D ERMBET OME (B) & DEREAT DR
(y) OFITRESN, BEROEE (0) B’HIHEICIEICETNITMESND Z LIk D, Koy
BT CIEIA IR AL O EE RI20 0T, 40 UL EOHMAFEEL NV — A b - 71—,
20 BARBOWAE T bu—L - FA—F L LTRSS . BOROFE (0) 2+ 213, #
A% EHEEAMCTEAEZR A bR — e JA—T L N — A b TN—T DES
Y, FIZZORIEEARROAES Z BT L.
{E[w; | age = over 40, year = after 2000)—E[w, | age = under 40, year = after 2000}
— {E[w; | age = over 40, year = before 2000]—E[w; | age = under 40, year = before 20001} = &
b LR O ST AN EZMEIT 5 &V S B THBF SRS LT\ 572 51X, il
171, 405RLL LD IIBH 7 N —T I NEEDIER T2 L TV 21T Th 5.

DD HEED#H 2 J51%, & LBOROZRN T UL, BOROmE x5 & IE xR o 2 03 BUk e
TORIETRCIZZR>TWAIIT LN 2L ThHD. 2ED, ERE P DERITIIREEA O
SR &AM E A OHRLUNAD L DRH ol LTH, T HIEATOI#HE T% L LAl
LTWbZ Eizid.

Lo L, RO T 5 4 L IS . & A BRSO & 72 BIRIC £ - C b BRI 5.
7o & 2R, FEERERIEE —FREE Th - THIRFMZRRTRZRY 5 5. FRC, [ LR TH
STHERBEBICL > TRRY 5 5. 372bb, FEMERIIR AR THEBRTHRWEO
HLOBROT, ZAbExay br—AT2RERD L. Z I TRENRHERNCE, [0S
A HMICHEGR T 2 Z L 10MA T, AU K DRI EIT 7.

Inw, = X", B, + 5, +3DD, +¢,

wi X SIS B i AEIRPERE O BRI, X, 13 RIS D i AR IR RE OB 22 8. BRI,
fEl, Fln 3R, P, YA TOERERAR OCEERETH L. B IR a O 2773 L,
DDy, 13 2000 4ELARE 40 B L OAERIEBIC OV T 1 &2 & D7 I —Z5Th 5. Srd#{RMuk o
AT & 2T, 2000 EREELURE, 40 m LA EOFHBHFE IOV T OARFTICFE T AR INb 72729,
DDy IR S 1T~ A T ADWEE & D Z LR TPREND.

5. F—4

AF T RECRBR EE DR O FELABNERIKT & WO B THBEIIRE L TV zw
REMEZ WD D D701, JEAEIIE O [EeEEARENE] OATIF —2 2RV TON &7
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5. MEREEIEARGNA ) 1, 2EOWAREE 5 AL LOFEFNCER SN DA BE"
#9140 T ANZXIZRIZ, EeOFERICE L CHWTWAIEERIRECTH .

ME RS IATER A T, 6 A% & L O an iz GIcBI L C IFTEm G48) & &
FoCKMTHBAAEGH AT, [FEE) LES) Z2MVTHE2, Wb [FIY4E
T <, PERL, R &L 2 R 2104 Th 5. [EMES-Z oMb (B,
[R—=F 2] ERER) IZOWTHIFRNELNDD, ZHUTHOWTIME—EH O b DR
TW5.

AREOHRITIX, RO KD ITHER LTz 4 DO G A SN AR E L TRV,

CFENEGE = PGSR + FTEN IR
CTEEE) EeR = TEEE) - (RENSEBMEN BB x 13 )
C =R

R (RN = TEEE) <12 + FHE G2 MBI 58 (R

K PLEIZOWT, TARTHHE & o7l
MRS E A OATIT =25 01%, —MRIFEHE " IC oW O o] (Y
B P - T - BIRBE) OF — 2 SLWERRIOT =2 3 MG b5 . AT, EEY
B# &I BE THE~DIREREN RS &35 Kugler and Kugler(2003) 0D [ 55 % 145
LT, ARSI LESE IOV T ORERNCHER 217V, BICEGE R OHERH b 1T
DT A AL, ATISNTWD [EOMEEATETRE) 2 OB OGS RAE
DG, FROPNC /> TE LT, BEMEE R 2BICITHR L /220 T, WEFRRT—XIC
L DHEEIFMR RN ET D, 1996~2003 FEDOHIMIZHONT, 20~59 O FEETH~Tz. £
LI, AEHWD T — 2 OFEARGEHEZ R Lz, W, &% - B EOAEESBF IOV T,
YU TNEND I o T DI L T S

B L, B 10 AL RIC oL TERE TS,

YR ek B LT

B TR SRS AR T, S b2 A DIELS ORI 2 EE L S5, 22T
— M A LTEE L, T AOFTE BRSO EE L0 HEV T 1 B OFTE IR 23— D
FHELF LT VEOFTES AR —KOFBE LD bR mE ) 2487, 16T, KROsHr
KB L 70 DRI O AR BT Z O — B WHE REZLT D EB LN,

1¢ Kugler and Kugler(2003) Tl = 71 & 7 OBEE O HEFTF — 4 % /%L L TRV, 1980 4% T 90
FEROFETAHO EFNES - BEA~KIE LIRS, KEE&7V—7 (EEHEE) Lagdsv—
7 GEAEZBE) 0T THRIEL TWD. TORER, FEFAMIC L 2 E80RDRE T4 T B o
V&9 WIFEPETIH LV /NS oo Z ERRI STz, ZHUTEEEFE O It 2 OE e AR TSI
LTHY GE&MEMTOIIC hofe 2 L &, AEFBE BV CTAM &I OBIMRA T IZFHE &
TV o/eZEIZL Db D LML T 5.

164

6. HFHER

R 2a - 2b I, IREMRBRHIEEE AR D 2001 4 & 1999 FICONWTEEDENE &> TIN5,
FPEOLFEIFBF T, 2000 FLIRE, 35~39 )@ & 40~44 BJE CHTENE RO AN L
TWAHEIICRAD (R2a). Tihbb, 40 RULOFMEICONTOHRERED FHIENRE
FICRAD. KIEOEEFBFHIONTH, FHENEERO LFIZ 40~44 758 DI 5 73 35~
39MELY BAIN. ZOZ LD, 40 B EOERBICBW THITIT D o e EE AR
FRETZ L0 LTS EOICEBbNnDR, 262 b EeKUER ENLMETIE 40~44 mifE &
0% 35~39EDIE D BE< Ro TS, ZoMANE, TEEHE] E&RITHOVTHFERICRH
ERD (3 2b). 35~39 D LM TEN TV D AL, FEESCHEEIC K - THERZ R L T 5§
BFEER L RV OISR LT, 40~44 IO LM MF 137 H THROEMRE 12 <, Bistaik
BENWEWST2Z b HY 5. F2a-2b TRIMY, FTIENESRIZONTY [EEE) &
EHRIZOWTY, MR - FEH OFEIZEI D & 40 UL OB BH OFEN T IENE2ZT T
W5 LW o T BENEERD bilehr o Tz,

PLEOBER TR, J501# OFIER Y AR DR, MERESIIEE L T
7o P TH L BRI N SRR D B A RO B BE OMBA LI L > THbSh T
AREME L B 5. KV IEICHED O D121, FHBIE OFHLISMI OV T b B RS, xR B
Zaryba—ATo0ENRDL. LLFTIE, Eb0%RKZ a2 b —/L LzREIRSHT Ok R %
5.

F3a LR3I T, TNENIENERRLE X £E) BEELWHIER L LEGEOES
B OHERHE R 2 FR LT 5. DD OREEIT TR OHFHI B W T O AEICY A T A%
RL, 40 B EOEIRIEBIZI N TOR, 2000 ELIFE, SN THELTND I ERDbND. F
i+ PP - EhRLAE AL - RFEAL - URMEEA ORBETE L) 2 THE, 40 UL LS
DEELZT DGR E S FHEL TN L0, MH#RREEOEANC L > TEOHEETH
HANEGIET &V ) B THBFE RS L TORAREER S 5. o TEiEE, BrEog
B35 - B E BN Th o L b RE L, BUHEOEEFBHHEICBNTho L b/hEn. £
PETF B DIE D BRI L0 b HITHRBEOZEWAMERKE W ETHUE, Z O RITHHN
LIz, L, EEFBHEOERITS &b L RIKESOEFIET 5720882 T
<& 9% Kugler and Kugler(2003) DR & 13 A3 5. 7243, HARIZBW TARYITRIKEEN
HPEFBE DEED THA L IR>TOBNE I DHEDD BRRVIRY , Z OfFROZ 4P T K5

0, A AR RIS AT, SEIBHERLY S —IC X BHER B AT o 1248, JEAR 2R RE RIS L 72 0 o 72
F/o, BREFBEERIC 13 20003, ZOFFELHOETRBEIER & LGAOHTHRERICK
TIEWTR LN o7,
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HThHD (FE, ZONL ONOHEFHIIBWTITILT L b AEETBHFH OIZ S TRESEEMKT
LTV 20T TIEZRWY).

FALKETIE, GEBEEONRY - 2B ST REEE T D (DD DRI D 7 % Haill
L7z). SR, ifissici: MR 23R<@< 2 e mbhs K5Ik Tnd. 22T

MERZIR) &iE, ABREREEEOENR, TORDOES - BFE L V-T2 b DI L TR
WDl o THEA DB ET 5. ARk - NSO ZE50 K, £o%oEe&E G
W& XTI L 72RO — B L CEVEINCH D ORPr - K, 1997), F 7 B (%
v (KH, 1999) . SE4 I AT S0 £ 0 97 B i 05803 & 2 FIIT, M OMFEICH N T
MR EN T3 (7= & Z21F Beaudry and DiNardo, 1991 %%). E&ICE LTI O X 5 2Bk O A
DR DD L, 2000 FLIBREIC 40 iR LIC 7R > 7o, FTHRRO BRI L7 2

Lol ENETO 40 R LICH AR TEEMEL Ao Td EnomZ b EX BN D.

T I CNIRRHREA DR A BT 5 7012, MR I D Bl R D AR D AR A B HR
L, 2—h—h - FI—L LTHHAERIIMA 72 (F 4. ARz —m— NOZhEEZEE LT
b, 2000 FLARE, 40 LA ECIXEENHBIRL 25EAICH D, REORE S, HTTIE
borNa—kR—rEzarbte— L LEEEDIEINKREVEEZRLE.

WIZY > TN OLERGRZ 30 102 D 49 BT THEG 24T 5 . Rl AN 37 & L Tix
FEMERENE B2 0T, HEEAMROERTH 2 40 MATROY 7KL Z LT,
ZZETORRPARYICHEICL DR THLNE H ) LVBAMICRDEEXD. fHRER S
ICHE 72, DD OFBUIRNEY ~ A T ACHEOMEEZ AR L, 2000 LA 40 mELh EO N2
NEVBEERIFICHASTFHE L TWEZ 2R3 b5 L L, AEAERE T 2810 dH - 7-.
FEITHAAT LTz Summers(1989) 0w & (CHE AL, b LHMBIFE B HIEA [3HE) Fhid+ 2138 &e

IR E 722 B DI 72 B 1T 7208, MR EE~ ORI FERIC L > CHRARD A REMR D 2.

[fC 40 Ll L& o Th, 408 E SO TIIMERROBHRI R L7 2 BBOY 27 L R0,
HIEE~DFH « FEM B ATE TR HICHA_RTENE VS22 L b EZ bR D.
# 6a—6c ([ EMBRIOHEFHERZ W72, KEETIIIBRAEORENNHR, EoHI

FRIENLNITS OB, FMEETIIEEREMTORT VN E V-T2 E b H 50 L.

F 6a—6c OFERIL, FEARMIZ 2000 LELAK 40 mLL EO TR IR E S FHL TV = L
EZRLTWDD, KRERREICIT 2 BIAE I BF O, hHME3EICI T 5 Lt FER I m#E
WCOWTITHEREE & > TR,

ZZET, MIEEARTEO 8 EMITONT, FrENEeRE TEEE) BERERHILT,
MR OEE T AN ESITRE L TN E ) DR TE . A%, BaOFisIcIXREH
DD Z Ll EaBZ DL, HIEEANBZIIIMOEETERICNE L CRGT 225, UL, fhx
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IZZDORBENESIBNIGED D EE 272 L bMESN D 5. HIEEARTO 4 FMH LEAEZ 4
EMEZZNTNELDTHRD DIFLTLLEY TRV LR, 22T, HEZARID 1
e (98 4% L < 1L 99 4F) IZXF9™ %, 2000 FELAED B RIS OWCHER 21T o7, E72, BiTe
ZREEERIBIIC L o THE = A NBEL Ro A OREORIGE, FENEES T& $K&)
IR LTEY b LA)R—F AL WS T Al BMED SV ITHERRESEN TS Z LT
MEND. £2T, 2BHOHER T, A —F R0REI & WH AR Lz — 2250 Th
BEtLz. R 7a—7d BMEEHER TH D, WP BE /L — 7128\ T, DD ORI~
A FADMEEF LTS, LL, S TR OREE BN LD T\ 5. itk
T, FHIAR—F ACREMICBI LT, 1999 42LLRT & FLig L7z 2000 4L 0 40 kA BJEICEs
B TFHEPKRE V. BYETIHAEIC L - THEMEINE S LV o BT R bR o e, &tk T
VXAEPETHBF IOV T 2003 4EICR - THEREA R LT

i, TEAMSERARIE] OFEMEMOERLFIA LT, ELF U XD Tk~ <
H—raR LTz, R—F RO TOHEFHZBRITIE, DD DRI~ A FRACHEREERTZ
Lidbleinolo. FEFE QTR OHEE L, HGERFRBIOHEF ORRIE L B2 DL, #BF
TGRS E DT, FHEOREKELZ I ha— L TERNIEICHD EEDbND. F5il
H ORI OB T, #EAE a3 br—/L LRV E DD ORI~ A T AICHARNW D &
[NE2/=Y

7. EEtoREH

RO T, 2000 42LARE, 40 mELL O BF IS W TRRIICRE RESTER b 722 L &6
AU 1203, 2O BARMIT TR E OB A Lo TH7ICRAE LB ETRARICLD b
DTHDHPEPTIERN. ZOHITHE, %ilY HOKFENZ: (counterfactual) HEFHE1TH Z &
T, W E TOHEGHEROBERIEC OV THRE L7zv,

FP, 40 U EOBBEOTEZTI B TR 2 TWD K ICRZZR, ZhITRA brORE
BREEOZIC L > THEEEAHEIIICRERERE T EZRR L TWL7ETTHY, 40 L
SARGE VD B BBV ENS 2 bbb 5D, ZIT, 2000 FLIFEIC 35 A LT 1
% L% DD L, 2000 GELARRIC 45 5kLL 1T 1 &2 L D DD BEAEER L, REFEWRHEEAT
STz b L 40wl A & WD IR OB PR Y ICERE TR OIE, T KFEICES
SHERFTIE, DD OBRM/IEA L0, #iE - THESNL T T THS. L LI IT, 2000 FELARKE

S a8 4ERI L o T HER TR — T X ORMIMIC BT DM R 1T VL, TR A A A
BENWTWDR—F AEFRITAFEO O TH Y, HIELEOEMN EEEROT —F DRIMEEZBTHE, 77
VIR BERETL B0 Th 5. M, REMEERINERIC L #E T, S s am o
Z1=.
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ICFHELTWD X DICRATZEa Y, EBIT A D MLOIFIRIC Lo TBEIZHR % 12 E > Tz
MSITEE 20 b LRV, £ 2T, ZHSOWTS, 2000 LR TIEZR <, 1999 LIS
2001 FELAREZ 1 &3 5 CBEMR DD BRI K DHEGHZ4TV, AiTEiE TOHEFHE RIZE LD
HAVDIHENDTZ.

FJ, 35 L EOFEEEIZOVT 2000 FELIREA | & L7z DD TOHERTIE, £0 Xk HIcLT
YERL L7z DD OFREIIW TR b IFFRE L2 o7z (3 8a). 45 LA EOMEMEIZ-DU T 2000 4L
W% 1 & L7= DD TOHEEHCIX, LEFBF AR L RoTehy, FHERIEFIHEREEE
o7z (F8b). HL, ZiUIEITbtNI- L 51T, MU 40 LA L W o THEIE~OREMA 5
RHZ LR, BEMEOHMIENDHDZEICEDLONE LAR. A, 40 mESEE LT
FoDFENPRR > TWNZEFE2ZEH 72

1999 LUK U0 2001 SELIRR A 1| & L7eHERH 21T 72 & 25, FHROLIEIBF IOV T
HEMEZ THR, I W TIIHEEREETH o7 (K 8c - 8d). 2000 4F L\ H FEAERIC 40
WU B OGRS T A E o 72D TR L1272 5. TR EE 1T 1999 4ERE 8 Cik
PEICEABRE > TED Y, BESTRZ T L THERD SRS EGO 2R BIE, Dl sd
2000 FELDHIND TRV IBD T2 W) 2L BEXHND. L LI, FBHEG L o
DENEZR B DARREN G EIEAAT 5 OISR 00D & 1T, 2000 FFEOFIEEARZ S <
ICREREEIREN LS L WS LY, R E R TIR 212 40 il EOEEMET Ligw e &
FBRIATHI B Lty BLEXD, 40 U EOFBEOEENITETHELTND I L
WEFETED, AV BRI L OB AR AU KA U720 Clide < ENLIFIN S DA Th o
T2EOICRAD. UL, ZORFEE S > TOH, NHERIREIE O S AT #3EI
i LT oo LT 2 2 L1k TE RN

8. FEDITKRAT

ARG TIE, DD HEEEE MWD Z LT, 40 A EICOWTHRE BN D Z LIl > 72RO
FHETFAMDR BEOET L VI B THBMEITRE LTV E 5 h, TEEHEIEATE A
DRTIF =2 AL L TR EAT - 72, TORER, J7BF O - MERNC X 59, BIL T 40 7%
PLEO BT, KT OSSN, NBRERA ORR E2 BB LIHHIB N T
ZOMmN RO, LavL, 2000 480 HIND 40 U EEOERIK T e E > TOeFED
RSN, ZOERIEE I IBE SN D R T ORI EOFETAMIC LD bon
LS DRET DICIELRD o T, kIS, AROMITIRSNIZRE L H Y 5 ~EHhlico»

1 DRI 1996 45 11 A ICESICRIM SR, 1997 410 12 AR LTV 5. 8, MRBREEo
BIRRBARIZ OV CIL T - 259 (2006) (ZFEL V.
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THE T OBER Z AT

ET, HERFIECET L 2L THLIN, SROSHTTIE, BRESE FRI-2h5@E %27
MIMAIRNZ LINBFRET 28 T ATHHL L TRV, 202 &2z, SiFic k2=
v ha— b NS OBFERIER A FE TE R WL, PO LI RHRER WL 00bNbTe
WEWNSTZ T R, BRI b 22 U B ORBE TERITEE RITL TS Loz 2 ERBEZ
LD, [EeHEEATEHE] 2o LORMBEISETICH L TE 2 X5 RifRaess 2 L
FTERY. ZokSIE, ARAWET =X TEEBEEEND Z LITFRE BRI NTEET S,
7272, AREIN TV DMOMFHIAELHEHT 2L 2B 2L LTH, 728 ZIERGERE RO
MG A CHERICHET 2 EMARRE CR STV D LW - MERH 5. Eiz,
FaRFEHIIEAT D WHEATGITBET 233 VA ] (2L TH, 40 Ll LoFHEE 23 2000 4ER[H
TIXEEMD THRNR E, SO K D ZeBFFEICIT#EE) T2uv. BLED X5 7e H AR 2 # 7
W, TEeHEEARERE] OATIT —# THIKRMAEM N ERI G5, ZhE WA
RERD~ 7 1 LIV TORREOERERE MDD THD Z EIFZONTICET DRI ON] & L
THELEDNDS.

b, BE/KELRD EEDbhD O, FETARMNG L THRA REETBHOENLT
b, AR TEFEFTAMEPEEOK T Z b7 o3 LRGGRBRGE L2, ZhTiiBE oEend
DREARY be~v—Fy MUICRE STV D Z L ZFEROFHEE LTS, b LEBEDESR
BT LHARy b« v—7 v MUIZRE > TRV 51, ST Inisnbyic 7=
L ZFENUBEOFREEORRRAETEZ D Vol TihE L DA b B 5. F iz, FFROE
e 2 S 9 7= DICHBER IS IS W UTER BT BFE 2072 < T2 LWV o ef@enie it &
THZELBEZXLND. 1272, TOHE S EEREICERBOARZEERENRH D Z L2 ET D
L, BICHMICIEZRVL b vy, 2o & 518, ERICITFEZAEOBINMNL Ul Roa¥
DORIGTHARA 2 S O TIZARNZ ENTHREND. ZOERT, ARMOSIIIEHETEO—H%
RTWZBERWDE LRV, LrL, TAOERL RRIREMIC W TRICKHEFT 5 2 &1
AREOGHT 7L =2 T =0 T =2 DHIREZBATLE) DT, MR TERET L LIl

AN

9. #i%R ; RIAERA~ DL

#%ift, Bertrand er al.[2004]1%, DD HEE % =2 < O FZEERFFE DN HRE T D BEE DT — Z (T
L TV DIZHBD LT, ZORAEHO RISV THERSITEE Z > T RNE LT
INZ & DIFBTIFAFAE L 7o\ EE A 8 % <A %€ (placebo law)” & L TIIEAIZIED = & T, BETEHF
e BEZE DR A M RITFHI L T RIBEME A2 FRdi L T . £ LT, ARkx st iiE 2 st
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L7t R, WEEEOR LB T a2 50 TENENOTEHZ L o THEEIT 2 Z LY (U r
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HECTHLH L ER LI
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BYECOWT O HENE T TV 5. BEEDT —4 220 £ £ 0% OHEFFTI, R
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13 BRa REREZ Y br—L L7 9 2 Th 2000 4L, 40 mLL B I8 O F &K T AME LR
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o TWEZ LBz 5.
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FEERBRANEE T 5 0 95 ) 75 B AR I B AR R
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WO //
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JEF B ORI /NS<2% (Summers, 1989)

F2a NERREEEAOESIZRITTHE: [ZH50£S | O E FTEAEELE)

19994F 20014F [20014E] — [19994F]
(1) (ii) (iii)
BVE— A g B
(1) 407% —447% 1891.1 1857.8 -33.3
(2) 35m%—395% 1739.7 1753.4 13.7
(3) [407% —445% ] —[357% —39n% 151.4 104.5 -47.0
M — A PE T
(4) 407% —447% 1002.0 1004.8 2.9
(5) 35m%—395% 1063.9 1098.6 34.6
(6) [407% —447% ] —[357% —395% ] -62.0 -93.7 -31.7
5P — PR 0 - A 7 B
(7) 407% —447% 2542.8 2561.2 18.4
(8) 355%—39i% 2211.0 2217.2 6.2
(9) [407% —447% 1 —[357% — 395 ] 331.7 344.0 12.3
Tt — B E B B
(10) 407% — 447% 1434.0 1531.2 97.1
(11) 357% —39i% 1482.6 1559.4 76.8
(12) [4075% —447% ] —[357% —395% ] -48.6 -28.2 20.4

BLESR, TENEEFIZTONT

#2b. MERERHIEEAOELICRIETHE: [ZH0ZS DA (XERIBER)

1. FRBER R
ERETE BE¥E LRI R
= S =
Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.
HERN & (FM1) 1.717 0.391 1.013 0.147 2.355 0.721 1.337 0.296
T e (T 1.735 0.406 1.011 0.150 2.333 0.719 1.333 0.298
FAFH) 951.276 405.212 446.713 200.806 1647.445 800.457 762.908 368.220
F 39.778 11.435 42.935 11.582 40.914 10.153 34.640 10.788
TR 14.456 8.321 10.861 4.552 16.514 9.258 9.552 6.137
N % MNE % N % N %
ES G 433473 19.275 217274 26.114 85297 4.584 16535 2.873
g 1815361 80.725 614739 73.886 707748 38.037 323631 56.223
(5N 0 0 [ 0 149130 8.015 155063 26.938
K 0 [ [ [ 918523 49.364 80395 13.967
WEEME | K 677379 30.121 119671 14.383 858111 46.118 170467 29.614
i 796472 35.417 339820 40.843 660440 35.494 216367 37.588
/) 774983 34.462 372522 44.774 342147 18.388 188790 32.797
YT 384 384 767 768

AT AE199TH 200407 — 4, i1 1996472520034 D10,
P T NENE NI D> TOZR,

172

19994F 20014F [20014F] — [19994F ]
(i) (ii) (i)
BE—ZEpE S 8
(1) 407% —447% 1905.0 1878.4 -26.6
(2) 35i%—39i% 1755.5 1770.0 14.5
(3) [407% —447% 1 —[35/m% —395%] 149.5 108.4 -41.0
Lotk — A S B
(4) 407% —44i% 1000.9 1002.6 1.7
(5) 35i%—395% 1062.2 1099.7 37.5
(6) [405% —445% 1 —[357% —39m%] -61.3 -97.2 -35.9
B — B S - BN
(7) 40%% —447% 2515.4 2531.8 16.4
(8) 357% —39m% 2182.9 2193.1 10.2
9) [405% —4475% ] —[357% —39m% ] 332.5 338.7 6.2
b — B S - BN
(10) 407% — 447% 1426.4 1528.5 102.1
(11) 357% — 397k 1480.6 1552.0 71.4
(12) [4075% —4455% ] —[357% —39% | -54.2 -23.5 30.7
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4. BOMBOHIER 62 EEWHROMI R
#3a. HSWEOHHER FIENESLE) ) 0t i I 223 EFRBR <K >
EEIRE e T, BT B 55 BRI BE EETH
Coef. i‘? Tz, Coef. i{f Eer. Coef. iﬁt_ Tz, Coef. sﬁ:f Err. —0.0208 *** -0.0180 *** _ -0.0140 ** -0.0153 * Z ~0.0042 —0.0246 *** _ —0.0084 * _ 0.0259 **
& 0.0426  0.0018 **% 70,0155 0.0014 *+% 0.0175  0.0030 **% 70,0036 0.0024 ¥ 045 0.0061 0.0068 0.0085 0.0035 0.0082 0.0046 0.0109
AR 20.0004  0.0000 *%% 0.0001  0.0000 *** 20,0002 0.0000 **x 0.0000  0.0000 X 1% %A% |-0.0187 *** -0.0209 ***  -0.0119 * -0.0144 * TX £ &F |-0.0020 -0.0278 ***  -0.0071 # _ 0.0253 **
f/Hif ‘IH&" 0.0867 0.0032 *** 0.0817 0.0036 ***x 0.1431 0.0070 *** 0.1110 0.0108 ***x 0.0042 0.0062 0.0067 0.0085 0.0038 0.0081 0.0046 0.0107
wrrLvas | 0.2551 _ 0.0086 *** 0.2420 _ 0.0115 *** HREL] Yo, FH<5%, *<10%. #<15%, FEEZ] Y, FE<5%, *<10%. #<15%,
EReAs) [ KR 0.4042  0.0084 **x 0.4801  0.0126 *** Jr A A bl i RIEIC L DR FWE R <AL Dl FHEC LR,
X 0.0195  0.0018 *** 0.0421  0.0022 *** 0.0537  0.0021 **x 0.0537  0.0024 *** DD DRI D A 37, F BTy , DD DIREDMED B A FoR, T EITHEE#E,
BEE -0.0001 _ 0.0000 *** -0.0005  0.0001 *** -0.0006 _ 0.0000 *** -0.0007 _ 0.0001 *** BB F RO, RS FR RO,
S i BN 0.1356__ 0.0060 *** 0.1752__ 0.0075 *** 0.0602__ 0.0076 *** 0.0788_ 0.0072 ***
7oz [d 0.0266  0.0041 **% 0.0415  0.0038 *** -0.0488_ 0.0060 *** 0.0052__ 0.0053 %5 BOMBOHIER Fob. EEBBOHEHER
19974 0.0163  0.0036 *** 0.0255  0.0044 *** 0.0076 _ 0.0051 # 0.0089  0.0063 N~ R CEREE RO D EERRRE< T >
L77LvR; 19984 0.0233 0.0036 *** 0.0347 _ 0.0045 *** 0.0169  0.0052 *** 0.0309 _ 0.0063 *** =
1996/F°) [19994F 0.0221  0.0037 *** 0.0366 _ 0.0046 *** 0.0079  0.0052 # 0.0187 _ 0.0064 *** BT —BE  EE 2 BE _ &E R B =TT B 2
20004 0.0221  0.0040 *** 0.0440  0.0057 *** 0.0062 _ 0.0058 0.0082  0.0068 TN %A |-0.0095 **  -0.0287 **x  -0.0122 * -0.0159 * FIEN G de  |-0.0169 *** —0.0173 ** 20,0264 *** -0.0024
ZOOIH{ 0.0212 0.0041 *** 0.0410 0.0057 *** 0.0077 0.0058 0.0148 0.0069 ** 0.0043 0.0062 0.0068 0.0095 0.0034 0.0077 0.0039 0.0127
20024 0.0194  0.0041 ¥+ 0.0498  0.0058 *** 0.0211  0.0059 *** 0.0192  0.0070 *** BRI -0.0104 ** -0.0305 ***  —0.0117 * -0.0157 * (%% B4 |-0.0198 *** —0.0191 ** -0.0250 *** -0.0014
20034 0.0077  0.0041 * 0.0428  0.0060 *** 0.0091 _0.0059 # -0.0017  0.0072 0.0041 0.0063 0.0066 0.0094 0.0037 0.0080 0.0041 0.0126
o et emo s oo omi i rom ome T T
Adj R:squarcd 0.9936 0.9685 0.9858 0.9452 ’77’@%“2_&1’&"/174'#&1‘{?1%/% ﬁt‘/ﬁ:l;l@ﬂﬁii* I E AT = AT Dl %
Nob. 384 381 767 768 DD DIRBONED 237 F7, TR, DD DEEOOH% Ko, T RIS
008 e T TR WIS T Enox, WL H: ThEhosH,
N on o oo
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BN R: PUEP AR O, RIS
AEBEIT B 555 - SR
B & A
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0.0050 0.0076 0.0059 0.0074
T5 515 i og |-0.0141 ** -0.0122 # -0.0227 *** -0.0144 *
0.0048 0.0076 0.0057 0.0075
HHE<] %, ¥*<5%, *<10%. #<15%.
T B = AT DI IR Ltk
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WIS T Ehosdt,
F23b. REBFOHRFER ([T REF) H7a. ﬁﬁﬁ@&@?ﬁ%ﬁ%ms?é@bh&)
EESBE EH- 8- EELME
Btk & Bk &t B =E
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HEfif R -0.0004__ 0.0000 *** 0.0001 _ 0.0000 *** ~0.0001 _ 0.0000 *** 0.0000 _ 0.0000 0.0056 00062 00078 0 00088 0.0092
FHE [EES 0.0817 _ 0.0030 *** 0.0797 _ 0.0037 *** 0.1411 _ 0.0068 *** 0.1106 _ 0.0107 *** -0.0079 # _ -0.0125 ** -0.0137 * ~0.0066 ~0.0092 ~0.0082
(L77LrR: \.T:,ﬁiiu)\ﬁ 0.2498 0.0084 **% 0.2412 0.0115 *** 0.0054 0.0058 0 0.0088 0.0096
sppens) [RER 0.4033__ 0.0082 *** 0.4820 _ 0.0125 *** —0.0415 *** -0.0469 *** ** -0.0575 * _ -0.0292 -0.0568 #
e 0.0192  0.0017 *** 0.0421 _ 0.0023 *** 0.0542 _ 0.0021 *** 0.0539  0.0024 *** 0.0145 0.0163 00317 0.0355
B —0.0001 _ 0.0000 *** —0.0005  0.0001 *** —0.0006 _ 0.0000 *** —0.0007  0.0001 *** S -0.0248  *** e -0.0124 -0.0135 **
FE 31 ES 0.1894 0.0057 *** 0.1838 0.0076 *** 0.0692 0.0074 ***x 0.0850 0.0072 *** 0.0066 0.0118 0.0116 0.0118
: ] 0.0511 _ 0.0039 *** 0.0443 _ 0.0038 *** -0.0440 _ 0.0059 *** 0.0076 _ 0.0053 # TR 1%, *7<5%%. *<10%. #<15%.
19974 0.0147 _ 0.0034_ *** 0.0249 _ 0.0045 *** 0.0064__ 0.0050 0.0082__ 0.0063 GG A A AN Bl T R B R
L77LeA: 19987 0.0243  0.0035 *** 0.0340  0.0046 *** 0.0172_ 0.0051 #*#** 0.0315 _ 0.0063 *** DD E TR, T BT :
1996/F) [19994F 0.0210  0.0035 *** 0.0359  0.0047 *** 0.0084 0.0051 # 0.0187  0.0064 *** NRORE 1O B R R A
20007 0.0209  0.0038_#*** 0.0458 _ 0.0057 *** 0.0063_ 0.0057 0.0079 _ 0.0068
20014 0.0225  0.0039 *** 0.0426  0.0058 *** 0.0079 _ 0.0057 0.0143 _ 0.0068 **
20024 0.0102  0.0039 *** 0.0519  0.0059 *** 0.0196  0.0058 *** 0.0185  0.0070 *** 27b. % LB DOHERHRE R (19994E L O )
20034 0.0096  0.0039 ** 0.0450  0.0061 *** 0.0067 _ 0.0058 -0.0023 _ 0.0072 T 58 BT e
—0.0097  0.0033 #*** —0.0171 _ 0.0049 *** —0.0175 _ 0.0047 *** -0.0114 _ 0.0067 * . B T
R ~0.7780__ 0.0282 *** -0.0159 _ 0.0221 ~0.4916 _ 0.0531 *** -0.2332___0.0405_*** 0005 T0015 0025 0035 0005 0015 S0025 0035
Adj R-squared 0-;94“ °~39854“ °‘79:755 0*3::4 TN T 70,0109 ~0.0064 T0.0231 *+  -0.0180 ** 0.0114 0.0102 ~0.0180 0.0148
Nobs 0.0090 0.0093 0.0095 0.0095 0.010 0.0131 0.0138 0.0132
- FEH<] %, *FH<5%, *<10%. #<15%, RESTHA E A3 |-0.0112 -0.0071 -0.0214 ** -0.0149 # -0.0080 -0.0181 -0.0142
[ ORI B YNt v T 0.0087 0.0052 0.0053 0.0052 00151 0.0139 0.0132
WIS RFEo T TSRO, -0.0308 -0.0532 *  -0.0450 #  -0.0268 0.0068 ~0.0135 ~0.0219
00278 0.0289 0.0251 A 00415 0.0393 0.0377
-0.0115 *** -0.0319 *** -0.0118 -0.0113 -0.0157
0.0094 0.0098 0.0165 0.0173 0.0153
R %, **¥<5%, *<10%., #<15%,
TR = AL DR T RIBI LS
DD DFHOMD KA Forrk, FBUTFEHERE,
WS ENENOIEL ORI L HU TR I5 #2002
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EETE L3 E3:3 B &
B Coef. __Std. Err. Coef. __Std. Err. Coef. __Std. Exr. Coef. __Std. Err.
s B ES 00415 0.0031 ¥+ ~0.0188 _0.0023 +e* 0-0158 0.0056 +++ 0057 0.0040
HRAE 20005 20015 2002%F 2003%F 2000%F 2001%F 2002%F 0.0004 _ 0.0000 *** 00001 0.0000 #*% —0.0002__ 0.0001 *** 0000 0.0000
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e 5 BT AE - * - - * - — - 0.4095 0.0159 #*#+ -4747 0.0206 ***
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0.0151 0.0174 0.0204 0.0244 22 “0329 0.0389 0.0230 _ 0.0069 *++ 0.0328  0.0063 **+ 00563 0.0114 ** ~0002__0.0087
o T0.0193 *** -0.0210 ** -0.0389 %% Z0.0164 Z0.0206 * [20007° 7% | 0.0002 _ 0.0042 0.0070 _ 0.0065 ~0.0003__ 0.0068 0052 0.0064
0.0071 0.0088 0.0096 0.0124 0.0122 -0.0100 0.0058 * -0.0069 0.0078 -0.0173 0.0091 * 0134 0.0109
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DD DMUMD B E ST, TEILEHER ks ——
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i B K e B BE i
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0.0052 0.00 0.0039 0.0050 0.0072
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0.0053 0.0038 0.0051 0.0052 0.0072
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F BB AT = A DT DI CRE T E R A = AR DR
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RIEEBAR1999EIBEL RS HIBEAZ2001 EIBELER S
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FENEEE *** —0.0180 **¥ -0.0156 *** -0.0094 # PUEN & **  -0.0101 * ol
0.0045 0.0049 0.0065 0.0053
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Corporate Culture versus Preventive Activity*

Yoshinobu Zasu®

Abstract

The guidelines by US sentencing commission provide incentives for the organi-
zations or corporations to establish internal mechanism and good organizational
or corporate cultures. The present paper examines the effects of the sanctions im-
posed on the corporations on the efforts by the corporations to promote corporate
culture for safety and preventive activity by the workers. The paper shows that
the US sentencing guidelines type of sanctions to promote good corporate cultures
that encourage preventive activity results in the under level of preventive activity
by the employee with good corporate culture and in the over level of preventive

activity with bad culture under judgment-proof.

*Preliminary and incomplete. Comments are welcome.
fCDAMS Graduate School of Law, Kobe University. E-mail: yzasu@kobe-u.ac.jp
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1 Introduction

For a last decade, many corporate scandals have been appearing in the United States
and also in other countries. As responses to these scandals, some polices have been
designed. The organizational guidelines by US sentencing commission are one of them.
The organizational guidelines are intended to encourage organizations including cor-
porations, labor unions, pension funds and the like to develop organizational cultures
that discourage criminal act. The guidelines give organizations incentive to prompt the
organizational cultures by mitigating the potential fines if an organization can reveal
that it had put an effective compliance program in place.

There are some internal measures against misconducts by workers in firms. One of
the internal measures is the preventive measure through wage scheme or compensation
(Arlen and Kraakman. 1997, Polinsky and Shavell. 1993 and Shavell. 1997). Arlen
(1994) studies the firm’s efforts in detection of workers’ misconduct under pure strict
liability and shows that there is conflicting in sanction between inducing efficient level
of activity and inducing efficient efforts in detection. Another measure by firms is to
develop environments in the workplace or corporate cultures that prevent misconduct
or promote preventive activity. To enhance such corporate cultures, firms have to make
efforts or put in place compliance program. Workers employed in a firm are affected
not only by compensation but also by corporate cultures. Higher induce higher safety
activity and better cultures also lead to higher safety activity. For the firm, since good
corporate cultures lead workers to choose higher safety activity given a compensation,
there is an incentive to make efforts or invest to attain such good corporate cultures.

On the other hand, there are external measures by government or State against
misconducts. Vicarious liability is one measure and fines are another one. Vicarious

liability is used to compensate victims and to prevent the firm from corporate miscon-
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duct or insufficient level of preventive activity. Fines are intended to promote the firm
to prompt corporate cultures that encourage sufficient level of preventive activity. The
organizational guideline is considered to be designed for this purpose.

The present paper studies the effects of vicarious liability and fines on the invest-
ment by the firm to attain the good corporate culture and the preventive activity by
the worker. Fines imposed by the organizational guidelines to encourage compliance
program are examined. Surely such fines facilitate corporate cultures induce the orga-
nization to promote the preventive activity of workers. However, a “perverse effects”
can arise. We show that US sentencing type of sanction, which the firm with good cor-
porate culture is exempt from fines, can be consistent with social welfare maximization
policy to the firm with the judgment-proof workers. US sentencing type of sanction
can distort the preventive activity in firms with judgment-proof workers. On the other
hand, sanction which induces the first best preventive activity has larger variation on
the preventive activity than US sentencing type.

In common with Polinsky and Shavell (1993), Pitchford (1995) and Shavell (1997),
the reason why the worker commits misconduct or chooses the insufficient level of
preventive activity is due to the “judgment-proof” problem of the worker in this paper.
That is, because of the worker’s insufficient assets or that negative incentives are legally
prohibited, the firm cannot give the worker sufficient incentive.

The remainder of the article is organized as follows. In section 2 we set up the model
that incorporates the standard principal-agent model into environments in workplace
or corporate culture, and identify the inefficiency of judgment-proof problem but show
that the appropriate policy can solve the problem. In section 3 we examine the in-
vestment to encourage good corporate cultures for prevention against misconduct and

demonstrate that there is tradeoff between the optimal investment and the optimal
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preventive activity. Section 4 briefly provides concluding remarks.

2 The Basic Model

This section formulates a standard principal-agent model of preventive activity against
misconduct (Polinsky and Shavell. 1993, Pitchford. 1995, Shavell. 1997 and Balken-
borg. 2001), and examines the effect of vicarious strict liability with mitigation on the
investment in corporate culture and the preventive activity. We consider that a firm
hires an identical worker with no initial wealth, in order to perform an business which
possibly occurs an accident. Both of the firm and the worker are risk neutral. The
worker chooses a level of care or preventive activity p € [0,1). This is unobservable by
both the firm and courts. Given the preventive care, the accident occurs with proba-
bility 1 — p. The worker’s cost of selecting the care is c¢(p,6), where c(-) is a strcitly
increasing and convex function such that c(p,8) > c(p, ), ¢'(p,0) > ¢ (p,0) for any p
and ¢(0,60) > 0, ¢(0,0) = 0,lim;,_1 ¢(p,#) = +oo for any § € {#,0}. Given the same
level of care, the (marginal) cost of the worker with 6 is higher than that of the worker
with . @ is a state of the firm and can be interpreted as a kind of culture in the
workplace or the organization. For example, under corporate or organizational culture
where workers almost could not misconduct themselves, they bear higher technological
or mental costs than under the workplace where they could easily. We refer to 6 as
corporate culture and to § and @ as bad and good corporate culture, respectively. We
will omit @ hereafter if the state is not important factor and just indicate, for example,
¢(p) not ¢(p,d). The state of the firm is observable by both the firm and government.
The corporate culture will be good state  with probability ¢ € [0,1) which the firm
exerts as an effort. The firm’s cost function m(q) is strictly increasing and convex with

m(0) = m/(0) = 0. The firm which employs the worker yields fixed gross benefit b but
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might cause an accident that harms i to anonymous victims by an accident. Victims
are also assumed to be risk neutral, and receive damages d from the firm if the accident
occurs.

No efforts of either the worker or firm (p,q) will be spared for the safety unless
liability and/or fines by the government since those efforts are unobservable. The firm
is assumed to be strictly liable for an accident caused by the worker. The firm requires
damages d and fines f if an accident occurs. In this paper, d is assumed to be a given
fixed level since damages are not conditioned on state of a firm in reality. The liability
payment is used to compensate for the victims, and the fine is imposed to encourage
good corporate culture or promote compliance program in an organization just like
US sentencing guidelines. The government can impose fines contingent on whether 6
or 0, i.e. f(#). Let us denote f(§) = [ and f(0) = f. Damages are transfer from
the firm to victims, and fines are transfer from the the firm to the government. For
the firm, both damages and fines perform a part as sanction. We focus on incentives
inside the organization, and consider damages plus fines as total sanction s. We denote
(d+ f,d+ f) just as (s,5).

The time structure of the model is as follows: (1) A social planner sets the strict
vicarious liability d and fines {f, f}, i.e. (s,5). (2) The firm decides the level of effort
g to attain good corporate culture 6. (3) The state of the firm or corporate culture is
realized and observed by the firm. (4) The firm offers wage scheme which is accepted
by the worker. (5) The worker chooses the level of care p. (6) The corporate and social
benefit of business (b, B) are realized. (7) Finally, an accident may or may not occur.
The firm has to pay damages and fines if an accident occurs. The sequence of events is
summarized in Figure 1

The model is solved by backwards induction. First let us consider the optimal con-

200

>
>

3 3 3 3 3 3 3
|
|

| | | | | |

| | | |
3, efl c ¢ 3i,cfl c 3¢, Bfl 3mmsfd®
St 3ffpsf 3ffpsffid 3ffmds 3ffhsf 3fhsffid

Figure 1: The sequence of events

tract between the firm and worker after # is realized. In order to examine a worker’s
preventive activity against misconduct and the compensation by the firm, we will em-
ploy the standard moral hazard model like Pitchford (1995) and Shavell (1997) in this
section. The Firm cannot observe the worker’s level of care p but can make wage con-
tract depending on whether an accident occurs or not. Following Balkenborg (2001),
we denote wages if an accident occurs and if no accident occurs by w, > 0 and w, + w,
respectively!. The reason why w, is nonnegative is that the worker has no initial asset.
w, > 0 is the worker’s limited liability constraint. w is interpreted as bonus for no
accident. Given the wage scheme and the state of the firm, the worker’s optimal level
of care p maximizes his expected payoff U = w, + pw — ¢(p,6) and is determined by

the first-order condition
d(p,0) = w. 1)

This has the interpretation that the marginal cost of care equals the marginal benefit
(as bonus) due to a reduction in the likelihood of an accident. This is the worker’s

incentive compatibility constraint. Let us denote by p*(w, #) or just by p* the privately

1Balkenborg (2001) shows that under judgment-proof the social optimal damages depend on the
bargaining power between the principal and agent, and examines the relationship between Pitchford
(1995) and Shavell (1997).
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optimal level of care given w and 0. The worker will accept the wage scheme if his
payoff is greater than reservation payoff, which here is assumed to be zero without loss

of generality:

U = wq + pc (p,0) — c(p,0) >0 (2)

This equation is the worker’s participation constraint.
Given the corporate culture or state 6, the firm chooses wage contract that maximize
the gross profit (excluding m(q)) m = b—(1—p)s—w,—pc (p), subject to the constraints

listed above.

PROPOSITION 1  Given the state of the firm 6.

(i) Suppose that s € [0,s1) such that s; = c/(p'), where p* is given by ¢(p) =
c(p')/pt. Then the rent the worker receives is zero. The optimal wage contract is
(wa, w) = (c(pf) — pfs,s), and the induced level of care is p* = pf, where pf is given
by ¢ (pf) = s.

(ii) Suppose that s € [s1, s2]. Then the rent the worker receives is positive and fized
in s. The optimal wage contract is (wq,w) = (0, 1), and the induced level of care p' is
given by () = c(p)/.

(iii) Suppose that s > sy such that sy = (p') + p'c’(p'). Then the rent worker
receive s positive and increases in s. The optimal wage contract is (wq,w) = (0,0),

* I

where W is s — p*c’ (p*), and the induced level of care is p* = p’, where p7 is given by

)+ P () =5

PRrOOF: (i) we show first that w, > 0. Keep w such that w = ¢/(p) fixed, the firm
can raise her profit by setting new w/, < w,. This continues until the participation con-

straint is binding or until w, > 0 is binding. When s < s;, by the worker participation
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constraint there exists w, > 0. Since w, > 0 and the worker participation constraint is
binding, the firm’s problem is:

maxm =b—(1—-p)s—c(p), (3)

w,p

subject to the incentive compatibility constraint. The first-order condition on p and
the incentive compatibility constraint lead to w = ¢/(p) = s. Additionally by U = 0,
we acquire that w, = ¢(p) — ps.

(i7) By the above proof in (i), when s > s, the participation constraint is not
binding. Thus, we get w, = 0. Next we claim that the firm chooses w = s;. The firm’s

new problem is
max b — (1 = p(w))s — p(w)w, (4)
w

where p(w) is implicitly defined by w = ¢/(p). The derivative of (4) with respect to w

is
P'(w)(s —w) —p. (5)

If s is sufficiently close to s, (5) is negative for w € [s1,s]. Thus, the firm chooses
w = s1 as the corner solution. Given w = sy, the worker chooses p! such that s; = ¢/(pt).
It is clear that the rent is fixed in s since the firm chooses s; for such s. On the contrary,
if s is sufficiently large, (5) is positive when evaluated at w = s;. This indicates that
for such a larger s the firm chooses w* which is larger than s;. w* > s chosen by the

firm satisfies that (5) equals zero. Therefore, there exists sy > s1.
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(29¢) If s > s9, then w, = 0 by the proof of (ii). Tthe firm’s new problem is
maxb — (1 - p)s —pc(p), (6)
w,p

subject to the incentive compatibility constraint. The first-order condition on p and the
incentive compatibility constraint result in ¢/(p) +pc”’(p) = s and @ = s —pc’(p). Since
p? > pt, the relevant threshold sy is determined by so = ¢/(pt) + p'c”(pt). Finally, we
show the relation between the rent and sanction. The rent the worker receives increases
in s because of the incentive compatibility condition (1) and of that the derivative of

U with respect to p is positive. Q.E.D.

3 ff+, "3, 1
c'3 f

Co b\

C2 ...................

: > C
« Firstbest _, ¢t .. Judgment-proof __,

Figure 2: The result of proposition 1

This result is attained by Shavell (1997) and illustrated in Figure 2. This is the

basis on the following analysis. For p < p?, where p’ is such that c(p)/p* = ¢/(p?), the
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firm can induce the level of care without the rent for the worker. This is the first best
case. On the other hand, for p > p' the firm must pay the worker the rent to induce the
level of care since the limited liability constraint is binding. This is the judgment-proof
case.

Now let us consider (ex post) socially optimal sanction (liability plus fines) given 6.
We refer to after and before 6 is realized as ex post and ex ante, respectively. We denote
by {s,3} liability plus fines for the firm which realizes 8, , respectively, i.e. s = d +f
*post

and 5 = d + f. We have ex post social optimal sanction s as follows.

PROPOSITION 2 Given the state of the firm 6.

(i) Suppose that h < s1. Then ex post socially optimal sanction (damages plus
fines) s*P°t = d+ f equals harm h, and the worker’s induced level of care is p/ (h) with
pf(h,0) > p/(h,0).

(ii) Suppose that h > s1. Then ex post socially optimal sanction s*P°* exceeds harm

h, and the worker’s induced level of care is p? (s*P25t) = p/ (h).

PROOF: A social planner maximizes social welfare B — (1 — p)h — ¢(pf), subject to
the worker’s induced care p*(s), where B is social benefit from business and consists
of consumer surplus plus gross benefit. Note that p*(s) = p/(s) if s < s1, p*(s) = p if
s € [51,82] and p*(s) = p?(s) if s > sa. The first-order condition is p'(s)h = ¢/(p)p'(s)
or h = ¢(p). That is, the induced level of care satisfies the first best level of care,
regardless of the first best or judgment-proof case.

(i) When s < s1, by proposition 1-(i), s*P*%t = ¢/(p/) = h for any @ have to be
satisfied. The ex post social optimal sanction s*P°%! equals harm whenever any 6 is
realized. Note that 7/ (h) > Bf(h) since ¢ (p, 0) < ¢(p, 0) for all p, where (ﬁf(h),gf(h))

denotes (pf(h,0),p! (h,0)) given s = h, respectively.
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(ii) When s € [s1,82] or s > s2, s"P°! must satisfy h = ¢/(p/(s*7°%!)). This leads

s*Post > b and p (s*P°%t) = p/(h). Q.E.D.

In the case of the first best (¢), if the social planner sets d = h, fines are not needed
to induce the social optimal care. On the other hand, in the case of the judgment
proof (i), if d = h , fines are required to induce the social optimal care. Fine f(0)
is determined by p’¢’(p’,6) when d = h. If Qic”(zj,ﬁ) —pc"(p7,0) is positive, when
d=h, f— f is positive and the policy that allows of palliation is justified. After the
state of the firm 6 is realized, the ex post social optimal sanction equals harm if the firm
need not pay the rent for the worker, and exceeds harm when the firm need pay the
rent. The care chosen by the judgment-proof worker is less than one by non-judgment-
proof worker given the same sanction. This is why fines which imposed on the firm
with the judgment-proof worker is larger than ones imposed on the firm without when
d does not depend on . Given the ex post social optimal sanction, the level of care by
the judgment-proof worker and one by the non-judgment-proof worker is same, i.e. the

first best level of care would be induced.

3 Investment to Promote the Good Corporate Culture

Now let us describe the firm’s decision of investment ¢ to promote good corporate
culture or state . Investment ¢ can be interpreted as efforts for “compliance program”

or measures against misconduct. The firm’s problem is to maximize

qr(0) + (1 — g)m(6) — m(q), ()
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subject to the worker’s induced level of care p, where () is gross profit (excluding
m(q)) given #. The (privately) optimal investment ¢* is determined by the first order

condition
m(6) — () = m'(¢"), (8)

which has the interpretation that the marginal profit equals the marginal cost of the
investment. This is the incentive compatibility constraint on g. We can observe that
the investment ¢ increases with a increase in the ex post profit 7(f) or a decrease in
w(0).

Given the above analysis, next let us consider the (ex ante) socially optimal sanction

(s*,5%) or (d+ f,d + ). A social planner maximizes (ex ante) social welfare SW

4B~ (1 =ph—c(p.0)]+ (1 - @B~ (1 - p)h—c(p,O)] — m(q), 9)
subject to the incentive compatibility constraints on p and gq. We solve the above

problem and have the following.

LEMMA 1

Social optimal sanctions (s*,5*) are characterized by the following equation:

1

{1 =ph+cp)}— {1 -D)h+c®)}] + 9q(s,5)/0s

(1=q)p'(s")(h = ¢ (p))

=[{A-phtec@} {1 -Dh+c@}] + /5 ) = ()

1
Jq(s*,5*

=m’(q(s",5")). (10)

Note that p(s) is p/ (s) which is implicitly determined by c'(p') = s when the firm em-
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ploys the first best worker, is p? (s) which is implicitly determined by ¢/ (p?)+p/c"(p7) = s
when the firm employs the judgment-proof worker or is p' such that c'(pt) = c(p?)/p

when s € [s1, 2] for each 6.

PROOF:

Let us denote incentive compatibility conditions on p and q as p = p(s),p = p(3)
and ¢(s,s), respectively. Note that dg/ds > 0,0¢/95 < 0 by the envelop theorem.
Substituting these conditions p(s), p(s) and ¢(s,s) into social welfare function (9), and

we maximize the function on (s,3). We have the following first-order conditions:

S =D+ )}~ {0 =Ph+e@)] + (1 - ) — ¢ (@) = (a) gt (1)
01—+ o)} — (0= Db+ + aF )~ B =m @)L (12)

Solving equations (11) and (12), we have the condition (10). Q.E.D.

Condtion (10) tells us the information on socially optimal sanctions and investment.
Using the condition and let us check the impact of US sentencing guideline on the level
of care by the worker and investment by the firm. US sentencing guideline allows the
firm with good corporate culture to be exempt fines. Now suppose that the firm has to
pay the damages which equals harm and additionally be imposed on fines, and suppose
that the firm has to just pay the damages which equal harm when the firm achieves
the good culture, i.e. s =h+ f,5 =d = h. The following proposition demonstrates

the impact of US guideline type of sanctions on organization activities.

ProposITION 3
(i) Suppose that h <31 and set 3* = h. Then social optimal sanction s* is equal to

harm h. the induced levels of care are (p* = p/(h),p* = p*(h)).
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(ii) Suppose that h > 3y and set3* = h. Then the worker with @ chooses p* < p/ (h).
Moreover, if the worker with 0 is first best under s = h, then s* is more than harm
which induces the first best level of care. If the worker with € is judgment-proof or
chooses Qt under s = h, then s* is more than harm and is more than the sanction

which induces the first best level of care.

Proor:

(i) The worker with @ chooses p* = p/, and h — ¢/(pf) = 0. By condition (10), p*
such that h — ¢/(p*) = 0 need be induced, i.e. p* = pf(h).

We first show that either worker with 6 or @ is first best when [s,3] € [0,3]%, where
51 = c(pt,0)/pt = ¢(p',0), and next demonstrate s* = h. Since c(p,0) < c(p,8) Vp
and %p)/p = (d(p)p — ¢(p))/p* = 0, we acquire that ¢(p’,8)/p" < c(p',8)/p'. Note
that c(p',0)/pt = c/(p',0). When s < 3 is set, the both workers with either § or §
are first best and the induced care is (pf(s), 5’ (s)). The firm’s gross profit m equals
b—(1—pf)s—c(p’) V0 since the firm need not pay the rent. Therefore, given the above
conditions, p* = gf(h,) is induced if s* = h.

(ii) The worker with @ is judgment-proof and h — ¢(p’) > 0. This requires p such
that h — ¢/(p) < 0 by condition (10). That is, s* such that p*(s*) > p/(h) is required.
The social planner have to induce either worker with @ or 8 to choose p* > p/ (h). Here
denote the sanction which induces p/(h) as s/. When the worker is first best under
s=nh,s(>s = h) is required. When the worker is judgment-proof or chooses Bt

under s = h, s*(> s/ > h) is required. Q.E.D.

When harm is sufficiently small, by setting sanction, which consists of damages plus
fines, equaling harm, the first best outcome is achieved. Each worker with any 6 is not

judgment proof and the firm does not pay the rent. Sanction which equals harm results
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in the first best level of care and investment. If damages are equal to harm, fines are
not needed in this case.

‘When harm is sufficiently large, given sanction which is imposed on the firm with
good corporate culture equals harm, social optimal sanction imposed on the firm with
bad corporate culture is larger than harm. Especially when the firm employs the
judgment-proof worker, the required magnitude of sanction is larger than the non-
judgment-proof worker. In this case sanction imposed on the firm with good culture is
smaller than that without good culture, i.e. s > 3(= h).

Proposition 3 (i) demonstrates that unless the firm employs judgment-proof worker,
the fine depending on corporate culture is not needed. Fine just should be set to be
equal to harm in this case. In proposition 3 (ii), social optimal sanction does not
result in the first best level of care, i.e. (p* > Bf(h),ﬁ* < p/(h)). Sanction of the US
sentencing guideline type can induce over or under level of care. If the restriction that
5 = h is eased, we have social optimal sanction which induces the first best level of

care.

PROPOSITION 4

Suppose that h >3y and set 5 such that p*(3) = p/ (h), where 3 > h. If the worker
is first best under s = h, then s* equals harm, and the first best level of care is induced.
If the worker is judgment-proof or chooses p' under s = h, then s* is more than harm,

and the first best level of care is induced.

PROOF:

By condition (10), p* = Bf such that h — ¢/(p) = 0 is required. When the worker
with 0 is not judgment-proof under s = h, setting s* = h leads to h —/(p*) = 0. When
the worker is judgment-proof under s = h, given the conditions, setting s* > h leads

to h—c(p*) =0. Q.E.D.
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The relationship between sanctions is as s(= h) < § when the worker with 6 is first
best given s. This is not sanction of US sentencing guidelines type (like s >5). When
the worker is judgment-proof given s, whether s is higher than s or not depends on the
relation between cost functions of # and 6.

Now let us denote the level of cares and socially optimal sanctions in proposition 3
(ii) and in proposition 4 as (BU,T?U), (sY,3Y), (QF,ﬁF) and (s”,3"), respectively. We
focus on judgment-proof cases. In proposition 3 (ii), when good corporate culture §
is achieved, the induced level of care is insufficient. When bad culture @ is achieved,
the induced level of care is excessive. On the other hand, in proposition 4 either state
attains the first best level of care. Comparing proposition 3 and 4, however, we can
observe that US sentencing guidelines type of sanction (proposition 3) has smaller
variance on level of cares, i.e. BF < BU, Y < p¥. Therefore, if social welfare function
is risk averse, US sentencing type of sanction might be superior to the sanction which
induces the first best level of care. This might be one of reasons why US sentencing
commission promotes good corporate culture by mitigating fines if the firm attains the
culture.

We have attained socially optimal sanctions under judgment-proof; (sY,3Y) in
proposition 3 (i) and (s”,5") in proposition 4. The difference between sanctions
under good and bad corporate cultures in US sentencing guidelines type of sanction
(in proposition 3) is larger than the one in proposition 4, i.e. |sV —3Y| > |sf' — 5.
Thus, we can obtain the following result from the incentive compatibility constraint on
q; qV > ¢F, where ¢V and ¢F denote the induced investment in proposition 3 and 4,
respectively. In proposition 4, the level of cares or preventive activities under both good

and bad corporate cultures are first best but the investment to promote good culture

is smaller. In proposition 3, US sentencing guidelines type of sanction induces larger
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investment but non-first best preventive activities. In other words, sanction which in-
tends to induce the first best preventive activity might not be able to achieve good
corporate culture. There is trade-off between promoting good corporate culture and
inducing the first best preventive activity.

Additionally, the left side of the incentive compatibility condition on ¢ (8) and

(s,3%) lead to
p(d(p) = s") +BGE" — ¢G") + (s - 9).

The sign of first and second terms is negative and positive, respectively. The sign of
third term depends on the cost functions as described. If the first term dominates second
and third terms, then the government cannot induce positive investment promoting
corporate culture, i.e. ¢* = 0. In that case, sanction inducing the first best preventive
activity leads to zero efforts to encourage corporate culture against misconduct and
results in smaller level of preventive activity, i.e. BF. Therefore, Sentencing guidelines
type of sanction can be superior to the sanction just inducing the first best activity in

some circumstances.

4 Concluding Remarks

This article has examined the effect of damages and fines (as sanction) on the corporate
culture or environment and the preventive activity of the worker through the wage
scheme in the firm. When harm is not so large and the firm employs non judgment-
proof worker, damages plus fines (sanction) which equal harm lead to social optimal
investment to attain good culture and the first best preventive activity. When harm is

extremely large and the firm employs judgment-proof worker, if the government employs
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US sentencing type of sanction, the sanction which intends to promote socially desirable
investment result in insufficient or excessive level of preventive activity by the worker.
On the contrary, the sanction which intends to induce the first best preventive activity
cause the firm to encourage little investment. There is trade-off in efforts between to
enhance corporate culture and to induce the preventive activity.

The organizational guidelines by US sentencing commission are consider to be a
device to encourage organization including firms to put in place “effective compliance
program” or promote the good corporate culture against misconduct. Briefly saying,
fines can be mitigated in the guidelines if an organization has put in place an effective
environment that prevent the worker from acting illegally. In this article, the investment
to promote good corporate culture can be interpreted as the effort of the firm to put in
place the compliance program. We demonstrate that US sentencing type of sanction can
be consistent with social welfare maximization policy and can achieve larger investment

and smaller variation on the preventive activity when harm is large.
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Abstract

This study constructs a two-stage game of price leadership in a duopolistic market
for a homogeneous product. In the first period, the two firms determine a price
leader; they set a price for the product in the second period. It demonstrates that
the technologically superior firm tends to become a price leader. This result reveals
that price leadership is determined by the interaction of “competitive force,” which
prevents the price leader from choosing too high a price (like the joint profit maxi-
mizing price or the cartel price), and “collusive force,” which prevents a price from
falling to a Bertrand price.

JEL Classification Numbers: D21, D43, L11, L13.

Keywords: Price Leadership, Technological Differences, Competition, Antitrust

Law.
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1 Introduction

Since Stackelberg (1934), it has been widely believed that in an oligopolistic mar-
ket, the largest firm tends to act as the price leader. Ono (1978) provides an inter-
esting explanation for this belief by focusing on the technology difference between
firms in a duopoly setting. That is, both firms can make larger profits in the case in
which the technologically superior firm acts as the price leader than it acts as the
price follower.! This result provides a nice intuition for price leadership, explain-
ing that a duopolistic structure in which the technologically superior firm plays the
price leader is stable. This stability on price leadership has, however, not yet been
examined in a concrete game theoretic framework.”

The present study builds a two-period game of duopoly in a market for a ho-
mogenous product and demonstrates that the state in which the technologically su-
perior firm acts as the price leader tends to be stable in a sense similar to that of
Ono. Towards this end, we adopt what Hamilton and Slutsky (1990) call an ex-
tended game with observable delay. That is, in the first period, two firms choose
their roles (either to act as the price leader or to act as the price follower) in the
second-period competition. If the two firms choose different roles, in the second
period, each of them will take the role that it chooses. If they choose the same role,
they will engage in Bertrand price competition.

We demonstrate that the state in which the technologically superior firm acts
as the price leader is not just a Nash equilibrium but, somewhat surprisingly, a
Pareto efficient Nash equilibrium. In the present setting, the state in which the
technologically inferior firm acts as the price leader can also be supported as a

Nash equilibrium, but it is Pareto inferior. From these results we may conclude that

! Also see Ono (1982) for an extension.
2Matsumura (2002) extends Ono’s result in a game of quantity-competition and demonstrates

that such a relationship is unstable.
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the state in which the technologically superior firm acts as the price leader is more
stable.

Our model reveals the interaction between collusive force and competitive force
in the endogenous determination of price leadership. Collusive force enables the
two firms to avoid too low a price, which could result from engaging in Bertrand
price competition. Competitive force, in contrast, prevents a price leader from set-
ting too high a price. If two firms could collude in the second stage game, it is
optimal for them to adopt a cartel price by jointly acting as a simple monopolist.
Under a leader-follower relationship, however, the price leader cannot set the cartel
price, for it opens the opportunity for the follower to undercut the leader’s price if
the leader sets the cartel price. Our result demonstrates that it is more difficult for
the follower to undercut the leader’s price in the case in which the technologically
superior firm is the leader than in that in which the technologically inferior firm is
the leader. This explains why the state in which the technologically superior firm is
the leader is a Pareto efficient Nash equilibrium.

In short, without the presence of collusive force, competitive force would drive
the price down to the Bertrand equilibrium level. Such a price collapse is avoided by
the presence of collusive force. Whether or not implicit collusion can be facilitated
by forming a leader-follower relationship has long been debated (see Markham
(1951) and Posner and Easterbrook (1981)).> Our game theoretic approach reveals
that implicit collusion can be facilitated by the presence of a price leader to the
extent to which collusive force is not exceeded by competitive force.

In the solution concept we adopt, the second period equilibrium is described by
a non-cooperative solution (Nash equilibrium) whereas the equilibrium selection
from multiple Nash equilibria in the first period is based on a cooperative idea (that

is, a Pareto efficient Nash equilibrium is highlighted over a Pareto inefficient Nash

3For a more recent study, see Rotemberg and Saloner (1990), who treat collusive price leadership

in a repeated game setting.
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equilibrium). This may be justifiable in several respects. It is natural that firms
compete at the time of selling their products in their market; given the antitrust law,
which prohibits horizontal restraints of competition most strictly, it may even be
unrealistic to assume that firms collude in selling their products.* This, however,
does not imply that implicit collusion (or collaboration) in other respects never
take place. It is conceivable that firms behave cooperatively in the formation of a
leader-follower relationship even if they are to engage in price competition. Such a
possibility is captured by adopting Pareto efficient Nash equilibrium.

In describing second-period price competition, we follow Dastidar (1995). That
is, we assume that once a price competing firm sets a unit price, it is committed
to supply as much as the consumers desire to purchase at that price from that firm.
In real-world markets, this is a standard practice. For example, it is a usual un-
derstanding that once a firm puts a unit price on a catalog, it is willing to sell any
quantity at that catalog price unless it announces a price change; this is why a cata-
log price is often associated with a specific period in which that price continues to
be valid. If, under this setting, one firm sets a price below the other firm, it will have
to supply as much as the market demand.®> If the two firms set an identical price,
it is assumed that each will face half of the market demand. As Dastidar (1995)
shows, this assumption makes it possible to obtain a pure strategy equilibrium un-

der Bertrand price competition, thereby overcoming Edgeworth’s criticism against

4Under the antitrust law, as is well known, most horizontal restraints of competition are treated
as per se illegal, while usual anticompetitive actions are regulated under the rule of reason.

5In his textbook, Yano (2001) assumes that a firm can sell an amount smaller than the demand
it faces and characterizes price leadership. Because of technical difficulties arising from that as-
sumption and because of its nature as an undergraduate textbook, the book provides only a sketch
of a proof for the result that the state in which a technologically superior firm is a price leader is a
Nash equilibrium. Unlike this study, no characterization is made with respect to the state in which a

technologically inferior firm is a price leader. See Remark 1 on a related point.
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Bertrand in the case of variable marginal costs.°

Since Gal-Or (1985) and Dowrick (1986), the role of a decision leader in a
market has been studied extensively. Deneckere and Kovenock (1992) examine
the determination of price leadership in a homogeneous good market, with which
this study is concerned. Unlike this study, they build a game in which each firm
chooses the timing at which it announces its price (timing game) and emphasize the
capacities of firms. Their framework is extended by Van Cayseele and Furth (2001)
and Tasnadi (2003). Dastidar and Furth (2005) analyze a model like that of Robson
(1990), in which the firm that announces a price first becomes the leader.’

In what follows, we present the basic framework of the model in Section 2.
Section 3 is concerned with the subgames in the second period in which the two
firms sell the product to consumers. In Section 4, we establish the main result,
i.e., that the state in which the technologically superior firm becomes the price
leader is a unique Pareto efficient Nash equilibrium. Section 5 is for remarks on the

assumptions of this study. Results are proved in Appendix.

2 Basic Structure of the Model

There are two firms: S and /. Both firms produce a homogeneous product. Let
C;(y) be the total cost function of firm j = S, I. It is continuous and differentiable

iny > 0. There is no fixed cost, C;(0) = 0. The marginal cost, C’}(y), is strictly

SFor related studies, see Yano (2005a, 2005b), who demonstrates that in a market with free entry,
a consequence of Bertrand price competition can be supported as a pure strategy equilibrium.

"The endogenous determination of Stackelberg leadership has extensively been studied in the
contexts of both Cournot competition and price competition in differentiated product markets. For
example, see Saloner (1987), Pal (1991), Matsumura (1999, 2002), Amir and Grilo (1999), and van
Damme and Hurkens (1999) for Cournot competition and Furth and Kovenock (1993), Matsumura
(1998), van Damme and Hurkens (2004), and Amir and Stepanova (2004) for price competition in

differentiated product markets.
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increasing. Assume Cg(y) = aCj(y) for all y where 0 < oo < 1. If @ < 1, firm
S’s marginal cost curve always lies below that of firm I on y > 0; we call firm
S a technologically superior firm and firm [ a technologically inferior firm, even
though the two firms have identical technologies in the case of o = 1.

Our model is based on an extended game with observable delay. There are two
periods. In the first period, the two firms play a game in which each firm chooses
either to act as a price leader or to act as a price follower in the product market that
will open in the second period. If, in the first period, one of the firms chooses to act
as a leader and if the other firm chooses to act as a follower, the firms will play a
subgame of Stackelberg price leadership, i.e., the firm that chooses to act as a leader
will set its price before the other firm. Either if both firms choose to act as leaders
or if they choose to act as followers, the firms will play a subgame of Bertrand price
competition, in which they will choose their respective prices simultaneously.

In describing the product demand in the second-period market, we follow the
specification of Dastidar (1995). For the sake of explanation, let D(p) be the market
demand in the case in which both firms choose an identical price, p. Assume that
D(p) is continuous and differentiable in p > 0 and that D'(p) < 0. Denote as
Dy,(px; p;) the demand that firm & faces in the case in which firms j and & choose
prices p; and py, respectively. Assume that if firm £ sets a price above firm j’s
price, firm k£’s demand is zero. If firm k sets a price equal to firm j’s price, firm k’s
demand is one half of the market demand at that price. If firm k sets a price below
firm j’s price, firm k’s demand is equal to the market demand at firm k’s price. This
can be summarized as follows:

0 if pp>p;
Di(pr;pj) =4 D(pr)/2 if pr=p, )]
D(pr) if px <pj.
Following Dastidar (1995), assume that each firm must satisfy completely the de-

mand that comes to that firm. This is a standard practice in real-world markets. For
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example, as is discussed in the Introduction, it is a usual understanding that once a
firm puts a unit price on a catalog, it is willing to sell any quantity at that catalog
price unless it announces a price change.

Let

m(p) = pD(p) — Cr(D(p))
and
m*(p) = PD(p)/2 ~ Cu(D(p)/2),
which are, respectively, firm &’s profit functions in the case in which it monopolizes
the entire market and in the case in which it can keep one half of the entire market.
For the sake of simplicity, assume that these profit functions, 74 (p) and n,lc/ %(p), are
unimodal and strictly concave.

In the Stackelberg subgames, as in the standard Bertrand model, it sometimes
becomes “optimal” for the follower to monopolize the market by setting its price
“slightly below” the leader’s price. The closer to the leader’s price the follower sets
its price, the larger its profit becomes. Strictly speaking, in that case, the follower’s
optimal strategy is not well defined. In order to overcome this difficulty, we assume
that both firms must choose their respective prices from the set P = {p : p = ne,
n € N}, where N is the set of positive integers; e can be interpreted as the minimum
accounting unit, which can be assumed to be ignorably small.

In the present setting, it may be demonstrated that a price follower and a firm
engaging in Bertrand price competition behave in exactly the same way. Their
optimal strategy is characterized by three critical price levels pj, p;*, and p} defined
in the following manner:

(1) pj, € IPis the minimum of all prices p € P satisfying
™/ (p) > 0.
(2) pi* € P is the maximum of all prices p € PP satisfying

w2 (p) > milp — €).
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(3) pi € P is the price maximizing profit function 71 (p) (or, in the case in
which there are two profit maximizing prices, the smaller of the profit maximizing
prices); i.e.,

P! = min [arg max 7, (p)).
peP

The possibility of multiple profit maximizing prices emerges because a price is
assumed to be chosen from set IP, which is discrete.

For the sake of explanation, Figure 1 depicts the graphs of profit functions
7r,1€/2(p) and 7i(p — ) for k = S, I for the case of @ < 1. It may be demonstrated
that curve 7r,1€/ ?(p) lies above curve my(p — €) to the left of p;*, that the former lies
below the latter to the right of p;*, and that p; < p;*, given that the minimum ac-
counting unit € is ignorably small. Moreover, the profit curves of .S, w}g/ 2 (p) and
7s(p — €), are illustrated above the corresponding profit curves of I, n}/ *(p) and
7r(p — €), respectively. This reflects the assumption that firm S’s marginal cost
curve lies below that of firm 1.

The next lemma characterizes the best-response correspondence of a follower.
Under the present setting, it is possible that firm & is indifferent between setting its
price equal to the other firm’s price and setting it € below the other firm’s price. It is
also possible that the firm is indifferent between setting its price equal to the other
firm’s price and setting it € above the other firm’s price. In those cases, in order to

break a tie, we assume that firm k sets its price equal to the other firm’s price.

Lemma 1 Suppose that firm k is the follower in a Stackelberg subgame. Then, its

best-response correspondence, Py(p;), and the amount that the firm sells, Qx(p;),

are described by
{n'} if pi>n
{p; — <} if i <p<p
Pi(py) = . )
{p;} if Py <p; <p

{pj +ne, n e N} if p; <pj
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and
DY) if p >
D(pj—¢) if pir <p; <pi!
Qrlp;) = ! _ ! (3)
D(p;)/2  if pi<pj<pi
0 if pj <pi )
respectively.

Proof. See the Appendix. m

As (3) shows, the follower (firm k) monopolizes the market if the price of the
leader (j) is above p;*. If the price of the leader (j) is between pj and p;*, the
follower (k) evenly shares the market with the leader (j). If it is below pj, the
follower (k) chooses not to sell any. This in turn determines the demand that the

price leader (j) faces, Df(pj), as follows:

0 if p; > pp*
Di(p)) = Dlp))/2 if pi<p;<py Fk#J “)
D(p;) if pj<pp .

Figure 2 illustrates the leader’s demands by D% (ps) and D¥ (p;) for the cases in
which S is the leader and in which I is the leader, respectively; the figure focuses
on the case of & < 1. As the figure shows, a leader’s demand consists of three parts.
Given that k is the price follower, by (4), the price leader (j) can monopolize the
market if it sets its price below pj; but cannot sell any if it sets its price above p;*;
this fact is captured by the top and the bottom parts of the three part demand curve.
If the price leader (j) sets its price between pj and p;*, it shares the market with
firm k # j. In Figure 2, p} and p7* are illustrated above p§ and p¥, respectively.

That is,

Lemma 2 p; > p§ and p7* > p&', which hold with strict equality if and only if

a=1
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Proof. See the Appendix. m

This result reflects the assumption that firm .S’s marginal cost curve lies below (or

in the case of a = 1 coincides with) that of firm I.

3 Second-Period Equilibrium

In the second period, as is discussed at the beginning of the previous section, either
a Bertrand equilibrium or a Stackelberg equilibrium holds. We characterize these

equilibria in this section.

3.1 Bertrand Equilibrium

First, suppose that the two firms engage in Bertrand competition. In this case, the
strategies of firms S and I are characterized by the best-response correspondences
Ps(pr) and P;(pg), derived in Lemma 1; a Bertrand equilibrium is determined by
ps = Ps(pr) and p; = Pr(ps). Figure 3 illustrates the graphs of these correspon-
dences, given a < 1. Since a Bertrand equilibrium is at their intersection, the next

lemma is obvious from Figure 3.
Lemma 3 Ifp; < p§', both firms sell positive amounts in a Bertrand equilibrium.

The condition for this lemma, p} < p§*, holds if @ = 1. However, the condition
may not hold if & < 1. In order to focus on a Bertrand equilibrium in which both
firms sell positive amounts, we assume the following:

Assumption 1: p; < pg if a < 1.

Under Assumption 1, the following result holds:
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Lemma 4 If and only if (ps, pr) is a Bertrand equilibrium,
P <ps=pr<ps-.

Proof. It is clear from Lemma 1. m

In a Bertrand equilibrium, the profits of firms S and I are given by
(ms,m1) = (g (p™), 7] (97))
with
7§ (") = Ps(p®)Qs(p”) — Cs(Qs(»"))

72 (p?) = Pr(p®)Qr(p?) — C1(Q1(p?)),

where p; < pP < p&. Note that, as Lemma 4 shows, multiple Bertrand equilibria

©)

exist.

3.2 Stackelberg Equilibrium

Next, suppose that one of the two firms behaves as a Stackelberg price leader and
that the other behaves as a Stackelberg price follower. Since, as (4) shows, the

demand of a leader, j, is D]-L (p;), the leader chooses its price so as to maximize
T (p;) = pi D} (p;) — C5(D¥(p;)).-

As Figure 2 indicates, the graph of this profit function, ﬂ]L (p;), consists of three
parts. Figure 4 illustrates the graph of the profit function for j = S by focusing
on the case of @ < 1. In the figure, all the dotted curves except for 7g are copies

of those in Figure 1. If firm S sets its price above p

7*, as Figure 2A shows, no
customers will come to firm .S, which will have no profit. If firm S sets its price
below pj, all customers will come to firm .S, which will have profit 75(pg). If firm

S sets its price between pj and p7*, half of the market demand will come to firm S,

which will have profit 7 (ps).
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In general, as Figure 4 shows, the leader’s optimal price is uniquely determined.
In certain cases, however, there may be two optimal prices, because we assume that
the strategy space of a firm, P = {ne : n € N}, is discrete. Such a pathological case
emerges when the maximum profit of the leader, L, can be achieved at p* = 7ie as
well as p¥ = (A + 1)e. In order to simplify the analysis below, we assume that the
leader chooses the lower price if both p* = ne and p* = (n + 1)e are optimal.
(Although the results below can be established without this assumption, a proof
would become significantly more complicated, which is avoided here.)
/ 2(

Let pM'* € P be the smaller of the prices p € P that maximize 7,/ *(p), i.c.,

pfyl/z = min [arg max 7"11@/2(1’)}-
peP

1\{1/2

p;,. " isfirm £’s monopoly price in the case in which the firm monopolistically faces

one half of the market demand curve, D'/2(p) = £ D(p). Assume the following:

Assumption 2: p < pM'*.

This is an assumption that guarantees that the technologically superior firm has a
certain incentive to engage in price competition. That is, Assumption 2 implies
wé/ 2 (pY Y < g (pY "% _ &) under the present setting (see Figure 1). Moreover,
pg‘!“ is the profit maximizing price for the technologically superior firm if 50 per-
cent of the entire market share is guaranteed to the firm. These facts imply that
if the technologically inferior firm chooses price p; = pjswm, the technologically
superior firm chooses to undercut that price even if 50 percent of the market share
is guaranteed to that technologically superior firm.

Let p¥ = pi and p% = min{p}""*, pt*}. Then, the next lemma characterizes

Stackelberg equilibria.

Lemma 5 Ifa < 1, p¥ < pk. Inthe case in which I is the leader; p¥ is the leader’s
optimal price. In the case in which S is the leader; p is the leader’s optimal price.

In either case, the follower sets the same price as the leader, i.e., ps = Ps(pt) = p¥
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and pr = Pi(pk) = pk. Ifa = 1, p¥ = pk. In this case, either if S is the leader
or if I is the leader, the leader sets its price at pt = p?, which the follower sets as

well.

Proof. See the Appendix. m

Given that firm j is the leader and that firm k is the follower, the profits of the

leader and the follower, 7r]L and 7rkF , are determined as follows:

nt = (o))

(6)
mf = Pu(p})Qi(p}) — Ci(Qi(p)))-

The profits in the Stackelberg equilibria, (7%, 71') and (7§, 7%), satisfy the follow-

ing relationship.
Lemma 6 Let p® be a Bertrand equilibrium price. If o < 1,
w5 > mh > mi(p?)
m > 2w (p).
ffa=1rmg=mng=mn] =nf >n§(p’) =77 (p").

Proof. See the Appendix. m

4 Price Leadership Game

In this section, we demonstrate that the technologically superior firm (S) tends to
become the price leader. Price leadership is determined by a game in the first period,
which we call a price leadership game.

The set of strategies in the first period is { L, F'}; that a firm chooses strategy L

means it chooses to acts a leader (strategy L); that it chooses strategy F' means it
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chooses to act as a follower.> Denote by x5 and z;, respectively, the strategies of
the technologically superior and inferior firms, S and I. In an extended game with
observable delay, if the two firms choose different strategies (zg # x) in the first
period, they will play a Stackelberg subgame in the second period. If they choose
the same strategy (zg = zj), they will play the Bertrand subgame in the second
period.

Each firm’s payoftf in this game is the profit that it obtains in a second-period

subgame. Its payoff matrix is summarized by Table 1.

S\ I L F
I 7 (p}) < mp <y T =7f
m8(pp) < ms < m§ Ts =g
B . "P5) < 7 < b
mg =l ~B() < ms < 7
Table 1

If (zg,z1) = (L, F), they engage in the Stackelberg subgame in which firm .S
is the leader. In this case, the Stackelberg equilibrium is determined uniquely, and
the payoffs of firms S and I are (7g,7;) = (7%, 7). This explains the upper-right-
hand-side off-diagonal box in the payoff matrix. If (zg,2;) = (F, L), they engage
in the Stackelberg subgame in which [ is the leader. In this case, the Stackelberg
equilibrium is determined uniquely, and the payoffs of firms S and I are (7g, 77) =
(5, 7E). This explains the lower-right-hand-side off-diagonal box in the payoff
matrix. If (zg,27) = (L, L) or (F, F'), they engage in the Bertrand subgame. In

this subgame, as (5) shows, the equilibrium profits of firms S and I are (7g,7;) =

8Because the second-stage subgame involves a leader-follower game, the strategy space in the
two-period game becomes rather messy. It is not explicitly specified in this study, for it can be

formulated in a straight-forward fashion.
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(7B (pP), 7P (pP)) where pi < pP < pi. This gives rise to the diagonal boxes in
the payoft matrix.

The next theorem characterizes Nash equilibria of the price leadership game.

Theorem 1 The price leadership game has two (pure strategy) Nash equilibria

(zs,xr) = (L, F) and (zg,z1) = (F, L).

Proof. It is clear from Lemma 6. m

To be precise, it may be more appropriate to call either Nash equilibrium obtained in
this theorem a “generalized Nash equilibrium.” In a standard (normal-form) game,
each strategy profile is assumed to be associated with one particular return profile.
In the present study, in contrast, a strategy profile corresponds to more than one
return profile in each diagonal box in Table 1. It may, however, be demonstrated
that in either Nash equilibrium, (zg, ;) = (L, F) and (zs, z;) = (F, L), the return
of each firm is uniquely determined and larger than any possible return which that
firm can obtain by changing its strategy.

Theorem 1 implies that the firms choose not to engage in Bertrand price com-
petition in the second stage game. As Lemma 4 shows, under Bertrand price com-
petition, a price is not set above p%'. In contrast, by forming a leader-follower
relationship, the firms can avoid a price lower than p§*. As is noted in the Intro-
duction, it may be concluded that behind this process implicit collusion is at work,
enabling the firms to avoid Bertrand price competition.

The theorem implies that both the state in which firm S becomes the price leader
and that in which firm / becomes the price leader can be supported as a Nash equi-
librium. The next theorem, however, shows that the state in which S becomes the

price leader is a Pareto efficient Nash equilibrium.

Theorem 2 [f a < 1, (z5,21) = (L, F) is the unique Pareto efficient Nash equi-

librium of the price leadership game.
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Proof. It is clear from Lemma 6. m

Theorem 2 demonstrates that the state in which the technologically superior
firm, S, acts as the price leader is more “stable.” Ono (1978) proves a similar result;
that is, he demonstrates that if the technological difference between two firms is
sufficiently large (but not “too” large), both firms can obtain larger profits in the
case in which the technologically superior firm acts as the price leader than in that
in which the technologically inferior firm acts as the leader. This study, in contrast,
demonstrates that the technologically superior firm tends to become a price leader
even if the technological difference is small.’ This difference between the present
study and Ono’s study is attributable to the fact that Ono assumes that a firm is
allowed to sell an amount smaller than the demand while we assume that a firm is
required to sell as much as the existing demand.

This difference between the present study and that of Ono can be captured more
clearly in the case of identical technologies (o = 1).!° In Ono (1978), on the one
hand, it is demonstrated that both firms prefer becoming followers to becoming
leaders; he concludes from this that a stable leader-follower relationship will not be
formed without a technological difference. In the present study, on the other hand,
it is demonstrated (see Theorem 1) that the state in which one of the two firms
acts as the price leader is a Nash equilibrium, which enables the two firms to avoid

Bertrand price competition.

°If the technological difference is too large, there is no Bertrand equilibrium in which both firms
sell positive amounts. That case is excluded in this study (Assumption 1).

'0Tn the present setting, as Lemmas 5 and 6 show, the leader and the follower obtain the same
profit by setting the same price if they have identical technologies. This result makes an interesting
contrast with that of Dastidar (2004), who studies a Stackelberg model in the case of identical
technologies (v = 1) and demonstrates that the leader and the follower achieve the same profit by
setting different prices. Note that the possibility that a firm sells only the amount it desired to sell is

allowed for in Dastidar while it is not in the present study.
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By analyzing the determination of price leadership in a formal game theoretic
framework, which is lacking in Ono (1978), this study reveals that price leadership,
i.e., what firm serves as a price leader, is determined by collusive force and com-
petitive force. By collusive force we mean the force that enables firms to avoid
price competition in the second period through the formation of a leader-follower
relationship; it is due to this collusive force that even if the two firms have identical
technologies, one of the firms acts as a price leader in a Nash equilibrium.

In Hamilton and Slutsky’s setting of observable delay, it is assumed that two
firms will enter into a leader-follower relationship if one firm chooses to act as a
leader and if the other firm chooses to act as a follower. Even if, at the first period,
the formation of a leader-follower relationship is made in a non-cooperative fashion
(i.e., whichever Nash equilibrium is to be formed in the first period), the effect is
to eliminate Bertrand price competition in the second period, which is undesirable
for both firms (see Theorem 1). We view this effect as a consequence of collusive
force.

The leader-follower relationship formed in this way is not literal collusion but
implicit collusion, which cannot be sustained if the leader sets too high a price. If,
for example, the leader sets the cartel price maximizing the joint profit of the two
firms, it may be demonstrated that the follower undercuts the leader’s price so as to
monopolize the market. Knowing this fact, the price leader chooses a price lower
than the cartel price.!! We view this effect, preventing the price leader from setting
too high a price, as a consequence of competitive force.

Acting as the price leader, the technologically inferior firm is more susceptible
to the follower’s price cut than the technologically superior firm, given a < 1; as
Lemma 5 shows, p§ > pf, where pf is the price of firm j (j = S, I) acting as the

leader. This explains why the state in which the technologically superior firm acts

!1As Lemma 5 shows, the price leader does not choose a price above pj*(> p%*). This is to avoid

its price undercut by the follower. It may easily be demonstrated that the cartel price is above p;*.
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as the price leader is a unique Pareto efficient Nash equilibrium.

As is demonstrated in Theorem 1, the state in which the technologically inferior
firm acts as the price leader is a Nash equilibrium, which is Pareto inferior. We
eliminate that Pareto inferior equilibrium by focusing on a Pareto efficient Nash
equilibrium (see Theorem 2). This is intended to capture aspects of cooperation
that may exist in the process in which firms form a leader-follower relationship.
It is natural that firms compete at the time at which they sell their products in the
market. Firms may, however, behave cooperatively in the formation of a leader-
follower relationship even if they know that they will engage in price competition
after such a relationship is established.

The first stage game of our model can be interpreted as describing a process in
which a rule is adopted for competition (non-cooperative strategic choice) that will
take place in a market in the future. It is natural that the determination of such a

rule is influenced by the cooperative considerations of players.

5 Remarks on Assumptions

Remark 1: Yano (2001) focuses on the case in which Assumption 1 (p} < p¥') is
not satisfied; i.e., that study assumes that there is no Bertrand equilibrium in which
both firms sell positive amounts. If Assumption 1 is not satisfied, in the present
setting as well as Yano’s setting, given o < 1, the profit of firm .S is not uniquely
determined in the case of (zg,2;) = (F, L), i.e., in the lower left-hand-side box
of Table 1. For the sake of explanation, suppose p; > pg". In this case, it can be
demonstrated that firm I’s profit is zero or negative. Hence, the optimal price of 1
acting as the leader cannot uniquely be determined. Since the leader firm’s price is
not determined uniquely, the profit of S acting as the follower cannot uniquely be
determined either. This study adopts Assumption 1 in order to determine the profits

of the firms in all the boxes of Table 1.
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Remark 2: In the case in which Assumption 2 (p* < p¥ 1/2) is not satisfied, the
price leadership game fails to have a meaningful solution, given o < 1. If, in
particular, p§ = p¥ '/ the price that the leader chooses is the same in the case in
which I is the leader as in the case in which S is the leader.!> In this case, both
S and I have the same profits whether S acts as the leader or I acts as the leader;
it may be demonstrated that both states are supported as a Pareto efficient Nash
equilibrium. If p§* > pf 2 the price that the leader chooses in the case in which /
is the leader is higher than that in the case in which S is the leader. In this case, the
clear ordering cannot be established for a firm’s profit between the case in which a
Stackelberg subgame is played in the second period and that in which the Bertrand
subgame is played in the second period. This makes it difficult to characterize a

Nash equilibrium of the price leadership game in a meaningful manner.

12This statement, as well as the statement below on the case of p%* > p}f 1/2, may be proved in

much the same manner as in the proof of Lemma 5.
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Appendix

Proof of Lemma 1

Note that Py(p;) = {p}} if p; > p, which establishes the top expression of (2).
This is because, if firm j sets p; above firm k’s monopoly price pi, it is optimal
for firm % to monopolize the market by setting its monopoly price. In this case,
Qr(p;) = D(p"), which establishes the top expression of (3).

If pi* < p; < pM, by the definition of p;*, it holds that
(p; — €)D(p; — &) — Cu(D(p; — €)) > p;D(p;)/2 — Cu(D(p;)/2) (7
and that
p;iD(p;)/2 — Cr(D(p;)/2) > 0. ®)

These inequalities, (7) and (8), imply that it is better for firm k to set p,, = p; —¢ and
to sell D(p; — ) than to set py, = p; and to sell D(p;)/2. Hence, if p;* < p; < p,
firm k sets p, = p; — € and sells D(p; — €). This shows Py(p;) = {p; — ¢} and
Qr(p;) = D(p; — €), which establish the second expressions of (2) and (3).

Let p; = p;*. First, take the case in which the following condition holds:

(" —e)D(pi" — &) = Cu(D(pi” —€)) # pi" D(pi") /2 = Ce(D(pi") /2)- - 9)
In this case, by the definition of p;*, it holds that

(i —e)D(pi" — ) — Cu(D(pi" — €)) < pi" D(pi")/2 — Cr(D(p;")/2)  (10)

and that
i D®)/2 — Co(D(p;7)/2) > 0. (11)

These inequalities, (10) and (11), imply that it is better for firm k to set p, = p;*
and to sell D(p;*)/2 than to set p, = p};* — ¢ and to sell D(p;* — ¢). Hence, we

have Py (p;*) = {p;*} and Qx(p}*) = D(p}*)/2 for the case of (9). Second, take
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the case in which the following condition holds:
(k" —e)D(pi” — &) — Co(D(pi” — €)) = pi" D(pi) /2 — C(D(pi")/2).  (12)

In this case, firm k is indifferent between setting p,, = p;;* — € and setting p,, = p;*.
By assumption, if firm j sets such p;*, firm k sets its price equal to p;*. Hence we
have Py (p;*) = {p;*} and Qr(p;*) = D(pf*)/2 for the case of (12).

If p;; < p; < pi, it holds that

(pj —€)D(p; —€) — Ce(D(p; — €)) <p;D(p;)/2 — Ce(D(p;)/2)  (13)
and that
p;D(p;)/2 — Ci(D(p;)/2) > 0. (14
These inequalities, (13) and (14), imply that it is better for firm k to set p, = p;
and to sell D(p;)/2 than to set p;, = p; — ¢ and to sell D(p; — ¢). Hence, we have
Pi(p;) = {p;} and Qu(p;) = D(p;)/2if pi < pj < pi"

Let p; = pj. First, take the case in which the following condition holds:
piD(pk)/2 — Ce(D(py)/2) # 0. (15)
In this case, by the definition of pj, it holds that
(P, = &) D(pi — &) = Cu(D(p, — €)) < piD(PR)/2 = Cu(D(py)/2)  (16)

and that

PeD(pi)/2 — Ce(D(p)/2) > 0. (17
These inequalities, (16) and (17), imply that it is better for firm k to set p, = pj,
and to sell D(p})/2 than to set p, = p; — € and to sell D(p; — ). Hence, we have
Pi(p;) = {p;} and Qx(p;) = D(p})/2 for the case of (15). Second, take the case

in which the following condition holds:
PiD(pi)/2 — Ce(D(p)/2) = 0. (18)
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In this case, firm k is indifferent between setting p, = pj; and setting py, > pj.. By
assumption, if firm j sets such pj, firm k sets its price equal to p;. Hence we have
Pi(p;) = {p;} and Qr(p;) = D(p})/2 for the case of (18). The above results
establish the third expressions of (2) and (3).

Finally, if p; < pj, by the definition of pj, it holds that

p;iD(p;)/2 — Ci(D(p;)/2) <O. (19)

This implies that, if p; < pj, firm k’s profit when it sets p,, = p; becomes negative.
Hence it is optimal for firm k to set p;, > p; and not to sell the product. This implies
Py(p;) = {pj + ne, n € N} and Qx(p;) = 0, which establish the last expressions

of (2) and (3). This completes the proof.

Proof of Lemma 2

Take the case of v < 1; in the case of & = 1, the lemma follows immediately from

the definitions. Take the value p, € R (k = S, I) such that

pD(pr)/2 — Ce(D(pr)/2) = 0. (20)

Since the minimum accounting unit, €, is ignorably small, p; > p§ can be proved
by showing p; > ps. Let yx = D(py)/2. This implies p, = D~1(2y;), where D!

is the inverse of function D. Then, (20) is equivalent to

D™ (2y) = Crlyr) /v @1

Since Cs(y) = aCr(y) and 0 < o < 1 by assumption, (21) implies y; < ys. Thus,
pr = D71(2y;) > D71(2ys) = ps since D! is strictly decreasing.

Next, take the value p, € R (k = S, I) such that

peD(pr)/2 = Cu(D(pr)/2) = prD(pr) — Cu(D(pr))- (22)

238

As in the first part of the proof, p;* > p§* can be proved by showing p; > pg. Let

yr, = D(px). This implies that p;, = D~ (y;). Then, (22) can be written as

Ciyr) _ Crlye/2)

D! =2
(yx) " W

(23)

Since Cs(y) = aCi(y) and 0 < a < 1 by assumption and since 2C;(y)/y —
Cr(y/2)/(y/2) > 0, it holds that

Cily)  Ci(y/2) Cily) Cr(y/2)\ _, Csly)  Csly/2)
T >a(2 2 )72 y y/2

for any 5. Since D! is strictly decreasing in y, the value y, satisfying (23) is larger

(24)

in the case of £ = S than in the case of k = I, i.e., yg > y;. This implies p; > pg.

Proof of Lemma 5

Let o < 1. Since, by Assumption 2, p&* < p§4 % and since, by Lemma 2, p§* < p}*,
it holds that p¥ = ps < min{pg/’ 1/27 Py} = pé. Thus, in order to prove this lemma,
it suffices to show that p% = min{p¥"’*, p;*} and p= = pi, respectively, are unique
Stackelberg equilibrium prices in the cases in which S is the leader and in which
is the leader.

First, take the case in which firm I is the leader. In this case, / chooses its price

pr SO as to maximize its profit
77 (pr) = prDf (pr) — Cr(Df (pr))- (25)

By setting j = I in (4), firm I’s demand, D¥(p;), can be written as

0 if pr>p¥
Di(pr) =14 D(p1)/2 if pl<pr <py (26)

D(pr) if pr<ps.
Thus, in order to prove that p¥ = p%* is firm I’s optimal price, it suffices to show
that for all p; # p¥,

T (p§) > 77 (pr)- 27
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Towards this end, suppose p; = pg*. Then, (25) and (26) imply
T (p§) = P D(p§)/2 = C1(D(p§)/2)- (28)

Since p; < p§* by Assumption 1, by the definition of pj, (28) is positive. Next,
suppose pr > py'. Then, (26) and (25) imply D¥(pr) = n¥(pr) = 0. Thus, (27)

holds if p; > p§. Suppose ps < pr < p§". Then, (25) and (26) imply

71 (pr) = prD(pr) /2 — Ci(D(pr)/2)- (29)

A1/2 Ar1/2

M2 by Assumption 2, and since pg' "~ < p;

Since pg* < pg by the assumption
of C; = aC) and 0 < o < 1, it holds that p&¥ < pM'*. This implies that (29)
is strictly increasing in [p%, p5']. Therefore, (27) holds if p§ < p; < p%*. Finally,

suppose p; < pg. Then, (25) and (26) imply that

77 (pr) = p1D(pr) — Cr(D(pr)). (30)

1

Since pi < p¥ by definition, and since p¥ < p} d

by assumption, p% < p}. Hence,

by the definition of p}, (30) is strictly increasing in p; < p%. Hence it holds that

forall p; < p§ —¢,
(ps —)D(ps — ¢) — C1(D(ps — €)) > prD(pr) — C1(D(pr)). (€1Y)]

By definition, p§* > p¥. As is shown above, (29) is strictly increasing in [p§, p&'].

Hence pg" > p% implies that

Ps D(ps)/2 = Ci(D(p5')/2) > psD(ps)/2 — C1(D(ps)/2). (32)

Moreover, since p;* > pg* by Lemma 2, p§* > p§ implies that p;* > p§. Therefore,

by the definition of p}*, it holds that
PsD(ps)/2 — C(D(ps)/2) > (ps —€)D(ps —¢) — Cr(D(ps —€)).  (33)
It follows from (32), (33), and (31) that for all p; < pg,

s D(Ps)/2 — Cr(D(ps)/2) > prD(pr) — C1(D(p1)), (34

240

which implies that (27) holds if p; < p§.
In summary, (27) holds for all p; # p%*. This implies that p¥ = p%* is firm I’s
optimal price in the case in which [ is the leader. Moreover, by the definition of p*

and by (2), it holds that Ps(p¥) = p¥. Hence firm S sets the same price as firm .

Next, take the case in which firm S is the leader. In this case, S chooses its price

Ps SO as to maximize its profit
L _ L L
75(ps) = psDg(ps) — Cs(Ds(ps))- (3%)
By (4), firm S’s demand, D%(ps), can be written as
0 if ps > pr*
Ds(ps) = D(ps)/2 if pj <ps<p}’ (36)
D(ps) if ps <pj.
In order to prove that p5 = min{p} 12 ,p5*} is firm S’s optimal price, we will show
that p% is the minimum price that maximizes 75(ps) for all ps.

Towards this end, suppose ps = p%. Since, by Assumption 1, pj < p¥ and
since, as is shown above, p&* = p¥ < pk, it holds that p; < p%Z. Thus, by the
definition of p%, it holds that

P <5 < i G7

Hence, by (35), (36), and (37), it holds that
7§5(p§) = PsD(p§)/2 — Cs(D(p5)/2). 38)

Since, by Lemma 2, p < p}, (37) implies that p < p%. Hence, by the definition
of p%, (38) is positive. Suppose ps > pi*. Then, (36) and (35) imply D%(ps) =
mk(ps) = 0. Hence, it holds that 75(p%) > nk(ps) if ps > p}*. Next, suppose

p; < ps < pi*. Then, (35) and (36) imply

m§(ps) = psD(ps)/2 — Cs(D(ps)/2). (39)
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Since, by Assumption 1, p} < p%* and since, by Assumption 2, p* < p¥ 1/2, it holds
that i < p3'"*. This implies that (39) is strictly increasing in [p}, min{p}""*, p*} =

pE). IEpM'* > pr*, (39) is strictly increasing in [p}, p;* = pk]. Hence w4(pk) >

nk(ps) if p; < ps < pi*. If """ < pj*, by the definition of p%, pk = p¥'””.

Moreover, by the definition of pgfl/z, for all pg such that p}; < ps < p¥ 1/2,

mk(pk) > 7&(ps); for all pg such that p]s”l/2 < ps < py*, wk(ps) > 7&(ps). Thus,

p% is the minimum price that maximizes w5 (ps) for all pg such that p} < ps < p}*.

Finally, suppose ps < pj. Then, (35) and (36) imply that

m5(ps) = psD(ps) — Cs(D(ps)). (40)

By Assumption 1, pi < p%*. By definition, p&* < p¥. Hence it holds that p; < p¥.
By the definition of p}, this implies that (40) is strictly increasing in ps < pj.

Hence it holds that for all pg < p} — ¢,
(p; —€)D(p; — &) — Cs(D(p; —€)) > psD(ps) — Cs(D(ps)). (41
Moreover, by the definition of p§’, p} < pg" implies that
PiD(p1)/2 = Cs(D(p1)/2) > (p; —€)D(p; —€) — Cs(D(p; — ). (42)
Since (39) is strictly increasing in [p}, min{pX""*, pi*} = p&], p& > p} implies that
p§D(p5)/2 — Cs(D(p5)/2) > piD(py)/2 — Cs(D(p})/2). (43)
It follows from (43), (42), and (41) that for all pg < p}
psD(pg)/2 — Cs(D(pg)/2) > psD(ps) — Cs(D(ps)). (44)

Hence, 75 (p%) > nk(ps) if ps < pi.

In summary, p% is the minimum price that maximizes 75 for all ps. Thus, p% is
firm S’s optimal price in the case in which S is the leader. Moreover, by (37) and
(2), it holds that P;(p%) = p%. Hence firm I sets the same price as firm S.

Much the same proof holds for the case of a = 1. Thus, the lemma is proved.
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Proof of Lemma 6

Take the case of @ < 1. In order to prove 7% > 7§ > 7B(p?) and 7f’" > #¥ >
72 (pP) for any Bertrand equilibrium price p®, recall that p? € [p}, pi]. Hence,

the profits in a Bertrand equilibrium, 72 (p?) and 72 (p?), are, by (5), (2), and (3),

75 (p”) =p"D(p")/2 = Cs(D(p”)/2)

7 (p7) = pPD(p®)/2 = C1(D(p®)/2).
First, take ¥ and 75, i.e., the profits in the Stackelberg subgame in which firm
I is the leader. By Lemma 5 and (28), firm I’s price and profit are characterized
as p} = py and 7f = p§D(py)/2 — C1(D(p¥)/2). Since p < pi** by
Assumption 2 and since p} V< pM v by the assumption of Cy = aCj and 0 <
o < 1, it holds that pi < pM'"*. Hence, by the definition of p}'"*, pD(p)/2 —

C1(D(p)/2) is strictly increasing in p < p%'. Hence, py* > p® implies that
nf = p§D)/2 — Ci(D(p§)/2) = p"D(p®)/2 = C1(D(P)/2) = 77 (7).
By (6), (2), and (3), firm S’s profit is 75 = p5 D(p%)/2 — Cs(D(p%)/2). Since,

by Assumption 2, p* < p'’*, by the definition of p¥'”*, pD(p)/2 — Cs(D(p)/2)

is strictly increasing in p < p%*. Hence p* > p® implies that
5 =5 D(p)/2 — Cs(D(pF)/2) = pD(p”) /2 — Cs(D(p®)/2) = 75 (p7).

Second, take 7§ and £, i.e., the profits in the Stackelberg subgame in which
firm S is the leader. By Lemma 5 and (38), firm S’s price and profit are character-
ized as p% > py and 7% = pLD(pL)/2 — Cs(D(pk)/2). Since, by the definition
of pk, pk < pM'”*, by the definition of pX'”*, pD(p)/2 — Cs(D(p)/2) is strictly

increasing in p < p&. Hence, p5 > p%" implies that
75 = psD(p§)/2 — Cs(D(p§)/2) > p§ D) /2 — Cs(D () /2) = m§.

By (6), (2), (3), and (37), firm I’s profitis 7f" = pkD(p%)/2 — C1(D(p%)/2). Since

A1/2 AL/2

py < pk = min{pé’fl/27p}*} < pg/[”z and since p¥ " < p}"" as is noted above,
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it holds that p* < p% < pM'*. By the definition of p}""*, pD(p) /2 — C;(D(p)/2)

is strictly increasing in p < p%. Hence, p% > p%* implies that
7 = pED(pE) /2 — CH(D(pE)/2) > 9 D)2 — C{(D()[2) = b
1 = PsP\Ps 1P (Ps bs \Ps 1\ (Ps I

Much the same proof holds for the case of & = 1. Thus, the lemma is proved.
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00000000x00000000000 339 0126 *** 0,000 0261 514 0190 0000 0311
EBITDA 361 -0058 *** 0023 0406 573 -00002 0023 0128
EBITDAC 0O D) 00000000 322 -0023 *** 0025 0227 535 0008 0013 0088
EBITDA(I OO 0) 322 -0019 *** 0013 0175 53 0005 0023 0062
ooooo 361 0162 *** 0096 *** 0192 573 0224 0140 0258
00000000 361 14427 *** 14398 *** 1550 573 13567 13601 1282
0ooooo 361 1203 *** 1006 *** 0823 573 1384 1172 0883
O0OO0EBITDAODOODOOOOOO
@ 2 [©) @ ®) (6
EBITDA EBITDA EBITDA EBITDA EBITDA EBITDA

(Oo0o00) (D000) (Cooo) (Coodg) (ooo) (@odd)
oooooooo -0.081*** -0.153*** -0.081*** -0.070

(0.027) (0.050) (0.030) (0.046)
gooooooo -0.085*** -0.167***
mooog (0.028) (0.053)
gopopooooo -0.006
x 000000000 (0.019)
goopooooo -0.000
x 000000000000 (0.001)
gooood -0.001 -0.001 -0.002 -0.002 -0.002 -0.002
moo/0000 (0.004) (0.004) (0.008) (0.008) (0.004) (0.004)
oooooooo -0.025%**  -0.025*** -0.040*** -0.041*** -0.027*** -0.027***

(0.006) (0.007) (0.012) (0.012) (0.007) (0.007)
goooooo 0.007 0.005 0.031 0.027 0.004 0.004

(0.011) (0.011) (0.020) (0.020) (0.011) (0.011)
Observations 888 888 888 888 802 802
R-squared 0.04 0.04 0.03 0.04 0.04 0.04

Standard errors in parentheses
* significant at 10%; ** significant at 5%; *** significant at 1%
00000000000000000000000

312

@ @] [©) O] (5) 6 @] ®)
ooooo goooooog
oooooooo -1.208*** -1194*** -1 054** -1251*** -0.912* -0.893* -0.752  -0.921*
(Ooo/oo0) (0.449)  (0463) (0.469) (0450) (0470) (0.486) (0.492) (0.471)
gooooooooooo -0.336* -0.295
(0.195) (0.195)
oooooooo -0.614** -0.564*
x 000000000000 (0.296) (0.296)
EBITDA -1.106** -1.148** -1.146** 0.708
(0.444)  (0467) (0470)  (1.580)
EBITDA -2.781
xJooooooo (2.361)
EBITDA(D O DO O) -1.643** -1726** -1.734** 3579
(0677) (0.711) (0.718)  (3.102)
EBITDA(D O DO O) -7523*
xJooooooo (4.441)
ooooo -1226*** -1.015** -1.012** -1244*** -1062*** -0.837** -0.833** -1.101***
(Doo/000) (0404)  (0.408) (0.408) (0.404) (0.411) (0.414) (0413) (0.411)
ooooboooo 0.402*** 0.386*** 0.386*** 0.407*** 0.402*** 0382*** (0.382*** (0.411***
(0.063)  (0.065) (0.065) (0.064) (0.068)  (0.070)  (0.070)  (0.069)
gooooo -0.040 -0.059 -0058 -0.036 0.015 -0.004 -0.003 0018
Mmoo/oooo (0.111) (0113) (0.113) (0.110) (0.113) (0.116) (0.115)  (0.113)
ooooo -0059 -0.001  0.009 -0.051  0.037 0.081 0.092 0.043
(0.169) (0.182) (0.181) (0.170) (0.184) (0.197) (0.197) (0.185)
poooood -0.144  0.098 0.116 -0131  -0047 0172 0.193 -0.036
(0217)  (0.246)  (0.244) (0.218) (0.232)  (0.260)  (0.258)  (0.233)
Observations 934 853 853 934 857 776 776 857
Pseudo R-squared 0.12 0.12 0.12 0.12 0.11 0.11 0.11 0.11
Log Likelihood -548.77 -504.60 -503.91 -54804 -505.20 -46141 -460.72 -503.62

Standard errors in parentheses
* significant at 10%; ** significant at 5%; *** significant at 1%
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The optimal length of copyright protection for media content such as movies or
“anime” is explored based on a formal economic model. A characteristic of the media
content business is that content can create demand for various associated products such as
action figures, video games, trading cards, and so on. The popularity of such associated
products and profits from them can continue for a long time after the content is introduced.
It has been argued that the optimal copyright length should be limited to balance the
incentive effects on creators and social welfare loss due to monopoly. However, if media
content can keep bringing profits to its creator by creating the demand for various associated
products, extending copyright term may provide incentive to invest in new content with
higher quality enough to compensate the welfare loss. A successful example of such media
content is a Japanese Sci-Fi anime TV series Mobile Suits Gundam, which was originally
aired in 1979. Gundam’s creators succeeded in creating continued demand for its associated
products by introducing innovative anime that appealed to young adults rather than young
children.

This paper constructs a simple economic model incorporating the demand-creating
characteristic of media content, and examines the effects of extending copyright terms on
social welfare. More specifically, the linear demand function of the associated products of
content specifies that (i) the shift parameter of the demand is a stochastic variable following
a first order autoregressive process (AR(1)), and (ii) the drift parameter of the AR(1)
process depends on a firm’s investment in media content. The media content firm decides
the amount of the investment in the initial period so that the expected total profits from the
associated products during the copyright term are maximized. It is numerically shown that
as long as positive investment is optimal, an infinite copyright term can maximize social

welfare.
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Abstract

The optimal copyright length for media content such as movies and
TV programs is examined. A characteristic of the media content business
is that profits from content can continue for long periods due to the sale
of various products associated with the content such as DVD and video
games. A successful example is the Japanese anime TV series Mobile Suits
Gundam, whose associated products have remained popular since it was
first broadcast in 1979. An economic model is built incorporating this
characteristic of media content, and it is numerically shown that infinite

copyright terms can maximize social welfare.
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1 Introduction

In 1998, the U.S. Congress passed the Copyright Term Extension Act, which in-
cluded extending copyright terms for works for hire from 75 to 95 years. In 2006,
the Japanese Diet passed a revision of copyright law extending the copyright
terms for “movies,” which includes live-action film, animation, game software,
and so on, from 50 to 70 years. While these two major content-exporting coun-
tries made copyright terms longer, there has been a widely accepted argument
that copyright length should be limited for economic efficiency. This argument is
well expressed in Akerlof et al. (2002), an amicus curiae brief submitted by sev-
enteen economists including five Nobel laureates. They argue that the present
value of incremental revenue of creation due to copyright term extension is so
small that it has little incentive effect on creating new works.!

Several scholars, however, criticize such conventional argument. Landes and
Posner (2002) point out that the need to invest in copyrighted works to maximize
its value is not exhausted in the initial creation, and longer copyright length
can provide incentive for investment to maintain and improve the initial works,
illustrating an example of Disney’s Mickey Mouse.> Liebowitz and Margolis
(2005) argue that there is a possibility that a small revenue increase in present
value could make an important difference for some creators. For example, the
small increase in revenue may reach a point where some part-time writers switch
to full-time.

This paper explores the possibility that copyright term extension provides
an incentive to invest into new works focusing on media content such as movies
and TV programs. Media content creates demand for various products associ-
ated with it such as DVD, video games, action figures, or trading cards, whose
popularity can continue after the original media content is introduced. In fact,
Japanese toy companies have developed such popular toys to be associated with

"demand-creating TV shows" (Cross and Smits (2005)).

IThey also argue that retroactive extension of copyright makes little economic sense.
2 Adilov and Waldman (2005) examined this argument using a formal economic model and
found that infinite copyright terms can maximize social welfare.
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The Japanese anime TV series Mobile Suits Gundam, a sci-fi anime first
aired in 1979, is a successful example of such content.> The series was not pop-
ular when it started. However, after several re-runs of the series its popularity
exploded, and the action figure kits of the series’ characters became a big hit
in the early 1980s in Japan. The series is still popular today and benefiting
the supplier of the action figure kits, Bandai, the toy company that bought the
series’ merchandising rights.*

If media content can create demand for various associated products and
keep bringing profits to its creator in the long-run, extending copyright term
may provide enough incentive effects for investment into new content. This
paper builds an economic model incorporating this demand-creating nature of
media content, and examines the effects of extending copyright terms on social
welfare. More specifically, the shift parameter of the linear demand function of
associated products of content is specified as a stationary autoregressive process
whose drift parameter depends on the amount of investment into the content.
The media content firm decides the amount of investment into the creation
of new content in the initial period so that the total profits from the sale of
associated products during the copyright terms are maximized. The model
shows that copyright term extension increases investment into content, though
there also can be cases in which copyright term extension does not affect a firm’s
investment decision. A numerical analysis of the model also shows that as long
as positive investment into content is optimal, copyright term extension can be
welfare improving, and thus the infinite copyright terms can maximize social
welfare.

This paper is organized as follows. Section 2 explains the brief history of
Mobile Suits Gundam. Section 3 explains the model. Section 4 solves the opti-
mal investment problem. Section 5 examines the effects of extending copyright

length on social welfare. Section 6 discusses policy implications of the results,

3See the official webcite http://www.gundamofficial.com/ for details of the series.
4See Bandai’s annual report, which is available on the website of NAMCO BANDAI Hold-
ings (http://www.bandainamco.co.jp/en/index.html).
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referring to and evaluating the effects of extending copyright length on social

effects that are not incorporated in the model.

2 Mobile Suites Gundam and the associated prod-
uct business’

Mobile Suits Gundam (Gundam, hereafter) is a big hit Japanese anime TV se-
ries that is still popular after more than a quarter of a century since its first
introduction in 1979. Gundam is an original anime TV series that was created
by the animation production company Sunrise, which was established in 1972.
When Sunrise entered the animation industry, most Japanese anime TV se-
ries provided by incumbent anime production companies were created based on
popular comics (manga). However, Sunrise started as an animation production
company focusing on providing original anime series. This was not because of
a creative passion of the company’s creators but rather for business reasons.
Since buying licenses of popular manga was financially difficult, Sunrise needed
to create their original anime series that were not based on existing manga. In
order to sell such original anime series to TV networks, Sunrise allied with toy
manufactures that bought TV advertisement and sold the associated products
of Sunrise’s original anime series.

Gundam was created after Sunrise’s success with several other original anime
series. The toy company that had teamed with Sunrise for those previous anime
series expected a similar series that would appeal to young children, who were
the targeted consumers of the associated products and the major audience of
anime TV series. However, Sunrise and its creators, though compromising with
the toy company’s demands, planned to create an innovative new anime series
that would appeal to young adults. Sunrise realized that creating such an anime

series was essential for the company’s long term growth because young children

5This section reffers to Gundam-mono: the men who made gundam, a Japanese book
pubulished by Kodansha in 2002, which includes long interviews with the creators of Mobile
Suites Gundam.
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would eventually stop watching anime as they grew up, while young adults
would keep watching anime once they became anime fans.

The most distinguished feature that made Gundam an innovative anime se-
ries was its story line. Gundam belongs to the genre of so-called "mecha" anime,
where "mecha" refers to a large sci-fi robot manipulated by a human operator.
The typical story line of previous mecha anime was to have leading characters
and their mecha fight evil enemies for justice. The creators of Gundam, how-
ever, wrote a future space war story, where both leading characters and enemies
fought against each other for their own sense of justice. This theme was mixed
with an element of human drama that was hard to follow for young children. The
other feature of Gundam was the design of mecha. Before Gundam, mecha were
usually described as heroic semi-characters whose designs appealed to young
children because the action figures of mecha were major associated products of
mecha anime. In accordance with the story line, however, Gundam’s creators
introduced militaristic mecha designs that were not as heroic as the previous
ones.

Contrary to the toy company’s expectations, but just as Sunrise’s creators
intended, the series was not popular among young children when it was first aired
in 1979. Gundam was originally planned as a series consisting of 50 episodes, but
it was shortened to 43 episodes because both viewer ratings and the action figure
sales targeting young children were low. However, it did appeal to young adults.
Due to the demand of enthusiastic fans of Gundam, most of whom were high
school and college students, the series was re-run several times and its popularity
grew dramatically. Another factor that boosted Gundam’s popularity growth
was the sale of action figure kits (plastic models) provided by Bandai, a toy
company that bought Gundam’s merchandising rights during the series’ first
broadcasting. Compared to the action figures that were provided by the original
series sponsor, Bandai’s action figure kits were cheaper and more faithful to
Gundam’s various mecha designs. Although Bandai’s action figure kits were

introduced after the series’ first broadcasting, they became a big hit in the
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carly 1980s in Japan. The popularity of Gundam and its associated products,

including the action figure kits, is still benefiting Bandai and Sunrise.®

3 Model

In the initial period (¢ = 0), a media content firm decides the amount of invest-
ment into new content and creates it. In the next period (¢t = 1), the content
is broadcast (or released), and the associated products are introduced into the
market. The sale of the associated products continues after broadcasting the
content (¢ > 1) as long as there is the demand for the associated products.
For simplicity, it is assumed that the media content firm exclusively supplies
the associated products during the copyright terms 7.7 Moreover, the revenue
from broadcasting content is zero and all the profits come from the sale of the
associated products. After the copyright expires, the market of the associated
products becomes competitive, and the profits become zero.

The demand for the associated products of content can continue after the
introduction of the content for several reasons. Hardcore fans may keep buying
all new associated products. People who viewed shows but could not buy the
associated products when they were children may buy them when they grow
up. New fans who view shows through a rerun or video after the shows’ first
introduction may buy associated products too. If a "revival boom" occurs after
the first introduction, such new fans may increase.

Because there are various types of consumers and their timing of purchase
is likely different, the aggregate demand for associated products would be not
only continuous but also stochastic. These characteristics of the demand for

associated products is incorporated into the inverse demand function

pe = Ar —bg, b>0,

6Sunrise has been an affiliated company of Bandai since 1994.

7This includes the case that both content and products producers are affiliated to the same
company. In the case that they are independent, if the information is symmetric between
content and products producers, the (ex post) trade between them is efficient (Tirole (1988),
p. 22). Thus, whether or not the two producers are integrated does not affect social welfare.
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where ¢, is the quantity and p, is the price (or index of prices) of the associated
products. The shift parameter of the demand function, A;, is assumed to be
a stochastic process changing in each period, and specified as the following

stationary autoregressive process of order one (AR(1)):

A = a+e,

Ay = a+PA 1+, t22,

where a > 0,0 < 3 < 1, and ¢ ~ i.i.d. (0,02). If A; <0, then g, = 0. This
specification of demand shift parameter can emulate continued but fluctuating
demand for associated products, which can include several instances of revival
periods after the introduction of content. The expectation of A; is given as
E[4] = a/(1—3).% Thus, larger a and/or 3 give a larger expectation of Ay.
It is assumed that the media content firm knows the demand function.

The parameter 3 is the effects of current demand shock on the future de-
mands since dAy1/0e, = ﬂk49 Thus, the effects of a demand shock in year ¢
continues longer as [ is larger. [ can be determined by many factors including
consumers’ preferences. For example, Japanese adults tend to view anime more
often compared to other countries’ adults, and thus # may be higher in Japan
than in other countries. For simplicity, it is assumed that 3 is constant and
given to the media content firm exogenously.

The parameter « is assumed to depend on the media content firm’s in-
vestment into content creation such that o (0) = 0, and for ¢ > 0, a (i) > 0,
a’ (i) > 0, and o (i) < 0. The demand for the associated products increases
as the initial investment ¢ increases, and thus « (i) can be interpreted as the

quality of content that is controlled by the media content firm’s investment.

SE(At) = a+ BE (As—1) + E(&). Let E(As) = E (Ay—1) = p. Then, p=a/ (1 - f).
9Using the lag operator L,
Ay = (1-8L)"'(a+e)
= (1+BL+BL*+ ) (a+e)
atet+Bate1)+ B (ate2)+

Thus, dA¢/de;_y, = B*.
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However, the increase in a diminishes as the investment increases due to, for
example, limited resources of talented creators.

When the media content firm invests in content creation in the first period,
it incurs the investment cost F (i) where F (0) = 0, and for i > 0, F' (i) > 0,
F' (i) > 0, and F"” (i) > 0. The investment cost is increasing because there can
be financial constraints on the content production due to great uncertainty about
the demand for content and its associated products. On the other hand, the
production cost of the associated products, ¢ (g;), is assumed to have constant
marginal cost and to be the same for all the periods.

In the following analysis, AR(1) drift parameter « (i), the investment cost

F (i), and the production cost ¢ (g;) are specified as following:
a (i) =i, F(i)=i+~i% and c(q) = cq.

where v > 0 and ¢ > 0.

4 Optimal investment

To solve the optimal investment, the optimal production level of the associated
products in each period is first solved. In the periods 1 to T, the media content

firm decides the price and quantity of the associated products as a monopolist:
max T = qipr — e =q: (Ar —bg) —cqr, t=1,...,T.
't
The profit maximizing quantity of the associated products in year ¢ is

LA —0) 4 >c

0 if A; <ec.

The media content firm provides a positive amount of associate products only if
Ay is larger than the marginal cost. In this case, the media content firm’s profit

in year t is m; = (A; — 0)2 /4b.
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In the period 0, the media content firm determines the amount of investment
into content in order to maximize total profits from content and its associated
products, that is, the profits from associated products in copyright terms minus
investment cost. If investment is zero, the total profits are also zero because
there is no content and thus no associated products.

It is assumed that in ¢ = 0, the media content firm evaluates m, (1 <t <T),
which is stochastic due to Ay, at E (A4, | i) given that

Vi

E(At\l)fczl_ﬁfc>0

Li>A (=87 =i (1)

If i < i, associated products may not be provided in most periods because the
demand for them is expected to be too small to make profits in most periods.
Since producing content incurs investment cost, the total profits from content
and its associated products can be negative if i < 7.

Given that ¢ > 7, the profits from associated products in each period evalu-

ated at E (A, | 1) is
(@) = L EA]D) -0
(i Y
= 1—,6‘76 .

Let A = 1/(1+r) be the discount rate, where r > 0 is the real interest rate.

Then, for i > i, the objective function to be maximized in ¢t = 0 is defined as

M) = Y Nw(i) - (i+47%)
1 Vi P T S,
= Zb(m*) (ﬁ)*(””)-
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Thus, the media content firm’s problem is

max {U, 1n>axH (z)} .

The first and second derivatives of II () are

oL [ e VAN
O T e J}< 1—A> e

ey — ¢ A=A
o 8b<1—ﬂ>(ﬂ)3< 1= ) .

Since II(z) < 0 and II' (i) < 0, II (i) starts from some negative value, and it

decreases at first as ¢ increases. Let 7 satisfy II” (z) = 0. Then, it can be shown
that IT” (i) > 0 if ¢ < 7, and II” (i) < O if ¢ > 7, implying that depending on
parameters, I’ (i) and II (i) can be positive. Moreover, for sufficiently large i,
I' (i) < 0. Then, if I’ (i) > 0 in some interval, there exists i* > 7 such that

II' (i*) = 0. Therefore, the optimal investment %! is

i* if ¢* exists and II (i*) > 0

0 if either ¢* exists but IT(¢*) < 0, or for all i > ¢, IT' (i) < 0.

Since ¢* satisfies II' (¢*) = 0 and II” (¢*) < 0, the implicit function theorem
can be used to examine the effects of copyright terms extension on the (positive)

optimal investment. Holding other parameters fixed, it follows that

. orr’ (i*, c 1 1 —logA\ \T+1
air () _ -2 {5 -t b {ad } (550) 2 >0 @
ar an’a(f*,ﬂ B 117 (i*)

since ¢/vi* — 1/ (1 — 8) < 0 from equation (1), 0 < A < 1, and II” (i*) < 0.
Therefore, if the positive investment into content is optimal, marginal extension
of copyright terms always increases investment, though di*/dT" approaches zero
AT+1

since — 0as T — oco. When the optimal investment is zero but there exists

+*, sufficiently long copyright term extension may be able to induce positive
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investment depending on other parameters.

In the followings, four examples of the objective functions II (¢) are shown.
For each example, the objective functions II (i) are calculated for different copy-
right length: 7' = 50, 70, and infinite.!’ The only difference in the parameter
settings between the four examples is the investment cost parameter . All
other parameters are the same among the four examples: 3 =0.3,b=1,c=1,
and 7 = 0.07 (A = 0.935). A relatively high interest rate, 7%, is used because
the high degree of uncertainty about the profits from media content requires
high returns from the investment into it (Akerlof et al. (2002)).

The first example is the total profit functions when v = 0.5. The optimal
investment is positive for all three copyright lengths as shown in Figure 1. The
optimal investment increases as T increases: 3.347 for T = 50, 3.535 for T' = 70,

and 3.599 for infinite 7'
[Figure 1]

In the second example, with v = 0.51, the optimal investment is zero for
T = 50 but positive for ' = 70 and for infinite T’ as shown in Figure 2. With this
parameter setting, if copyright terms are extended longer than some T (> 50)
such that IT (i*,T) = 0, copyright term extension changes the optimal invest-
ment from zero to some positive amount. As in this case, a small increase in
profits due to copyright term extension could make an important difference in

creative output, which is pointed out by Liebowitz and Margolis (2005).
[Figure 2]

Final two examples, Figures 3 and 4, are cases where the optimal investment
is zero. The investment cost parameters are v = 0.54 (Figure 3) and 0.74
(Figure 4), respectively. When v = 0.54, there exists ¢* for all three copyright
lengths but the total profit is negative even for infinite copyright length. When

v = 0.74, i* does not exist for all three copyright lengths. For either case,

107 = 50 and 70 are the length (years) of the Japanese copyright protection for "movies"
before and after the 2004 copyright reform, respectively.
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extending copyright terms never affects the media content firm’s investment

decision.

[Figure 3]

[Figure 4]

In Figures 1 to 3, holding copyright length (and other parameters) fixed, an
decrease in investment cost parameter v increases i*. This is easily confirmed
in the same way as di*/dT > 0. Holding other parameters fixed and using the
implicit function theorem,

Ldit(y) -2
Ay I(i)

> 0. (3)

Reducing « also improves the investment climate where i* does not exist as in
Figure 4 since —0II' (i) /&y > 0. When the investment cost is too high to create
new content as in Figures 3 and 4, policy tools to improve investment climate
such as financial support for media content firms are needed to induce a positive

amount of investment.

5 Social welfare

Let producer and consumer surplus in ¢ be PS; and CSy, respectively. Social

welfare W is defined as the sum of PS; and C'S; over infinite periods:

W= Zzl PS, + Ezl CS,.

Since W includes a stochastic term Ay, it is evaluated at E (A, | i*), given that

the optimal investment is positive. Then,

ST ops = Y PS=T6)

2
1 Vi A— AT+ R
= 47:(172/876> (ﬁ)’(l 1%,
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and

oo 1 T T 1 oo T . 2
>, .08 = {@thlx o5 D }(E(At\z)—c)
A+3ATH ( ViE _C)2

8b(1—\) \1—5

Let PS =32, PSy and CS =372, CS,. Then, holding other parameters

fixed, the effects of copyright term extension on social welfare W is

W (T) _dPS(T)  dCS(T)

dr dT aT
For producer surplus,
dpjT(T> = 3H£)1T, ) (the envelope theorem)
2
T Tma-on \1-g ¢ .

For consumer surplus,

dOS () _ 905 (i*,T) | 905 (i*,T) di (T)

dT or 0i* dT @

The first term of (4) is an increase in dead weight loss due to extended monopoly

period:

2
9CS (*,7) _ 3\"ogh [ ViT “0
ar  sh(i-n \1-8 ¢ :

The second term of (4) is an increase in consumer surplus due to an increase
in investment, which increases the quality of content and the demand for the

associated products since

aCS (i*,T) _ A+3X" [ ir 1 ~o
o 81-N\1-8 ) Vira-5

by equations (1) and di* (T) /dT > 0 (equation (2)). Thus, copyright term

extension increases W as long as the sum of an increase in profits and an increase
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in consumer surplus due to higher quality of content is larger than an increase

in dead weight loss, that is,

(. T) | 9O (.T) di* (T) _ |9CS (i*.T)
oT i aT oT |

Figure 5 shows two numerical examples of W as a function of T, each of
which has different demand parameters, the slope of the inverse demand function
(b) and the effect of current demand shock (8). Unlike in the case of di*/dT,
demand parameters b and/or 3 may affect the sign of dW/dT since they directly
affect consumer surplus. In one example, b = 1 and g = 0.3, and in the other
example, b = 1.5 and 8 = 0.5. In both examples, the two demand parameters
are set so that the optimal investment is positive. Other parameters are the
same as in the example in Figure 1 (¢ = 1, v = 0.5 and r = 0.07). For both Ws,

copyright length starts from 7" = 50.
[Figure 5]

Both Ws increase as T increases, implying that the optimal copyright length
is infinite in these cases. Even if the demand shock is less persistent (3 is low),
copyright terms extension improves social welfare when demand in each period
is sufficiently large (b is low). Or, even if the demand in each period is small (b
is high), copyright terms extension improves social welfare when demand shock
is sufficietly persistent (3 is high).

In practice, the infinite copyright length can be approximated by some large
but finite length since W approachs some constant values as 7" increases. In the
above examples, as T' increases, W approachs 5.593 when b = 1 and 8 = 0.3,
and 30.092 when b = 1.5 and 3 = 0.5. The difference from the largest W (T is
infinite) is less than 0.01 when T' > 105 in the former case and T > 107 in the
latter case.

Next, dW/dT at different investment cost parameter v is examined: v = 0.5
and v = 0.4. Other parameters are the same as in the example in Figure 1

(b=1,08=03,c=1, and r = 0.07). An increase in the optimal investment
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due to lower investment cost, which is shown by equation (3), also increases
the dead weight loss, but W increases as T" increases for lower investment cost

(y = 0.4), approaching 10.827 (Figure 6).
[Figure 6]

To further explore the effects of copyright term extension on social welfare
in different investment climates, define the rate of increase in W when copyright

length is extended for another term from 7

AW (T) W (T +1)— W (T)

wi(T) W(T)

Then, AW (T) /W (T') for v = 0.5 is compared with AW (T') /W (T) for v = 0.4,

where the former is higher than the latter (Figure 7).
[Figure 7]

AW (T) /W (T) can be larger in poorer investment climates for the follow-
ing reason. As shown by equation (3), the optimal investment is smaller with
higher investment cost parameter. Smaller investment implies that total profits
from content and its associated products are also small as shown in Figures 1
and 2. Thus, with poorer investment climates, a profit increase due to mar-
ginal copyright term extension can have larger incentive effects on increasing
investment into content, relative to its level. Since W is increasing with the
optimal investment (dW (i*) /di* = 9CS (i*) /0i* > 0), the above result can
follow. This result implies that copyright term extension can be more socially

desirable when the media content firms face poorer investment climates.

6 Discussion

The optimal copyright length should balance the incentive effects on creating
new works and the welfare loss due to monopoly in copyright terms. This

argument has been the rationale behind limited copyright terms. On the other
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hand, some scholars have argued that longer or even infinite copyright terms can
improve social welfare. This paper explored the latter argument focusing on an
economic situation where media content creates demand for various associated
products.

The demand for the associated products can continue for a long time, like
in the case of the Japanese sci-fi anime Gundam, and may bring long-term
profits to the content creators. In such a case, extending the length of copyright
protection may stimulate investment into new creation, and consumers may be
able to enjoy higher quality content and its associated products. An economic
model incorporating such a characteristic of the media content business shows
that copyright term extension can increase investment into content. Moreover,
a numerical analysis of the model shows that infinite copyright terms can be
socially optimal. In practice, since the effects of copyright term extension on
social welfare decreases, approaching zero as copyright terms become longer,
finite but sufficiently long copyright terms can approximate infinite ones.

In economic situations where investment into content is less profitable, mar-
ginal extension of copyright terms can have larger effects on social welfare in the
sense that an increase in social welfare relative to its level is larger in such situ-
ations. Thus, copyright term extension can be more desirable for small content
firms, which are more likely to face stronger financial constraints than large
firms. However, if an economic situation is too severe to invest, the optimal
investment can be zero even for infinite copyright terms. In such situations,
copyright term extension has no effect on social welfare, and other policy tools,
such as reducing financial constraints on the media content firms, is necessary
to improve social welfare. These policy tools to improve investment climates
are also effective in further improving social welfare when firms invest positive
amounts into new creation. An example of such a policy is the MEDIA Plus
Programme of the European Union, which includes providing European inde-

pendent production companies with financial support for the development of
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production projects.'!

The source of welfare loss in the above model is only the dead weight loss due
to monopoly. However, there can be another source of welfare loss that longer
copyright terms may create. Extending copyright terms retards the entry of
new works into the public domain. If there is little high quality content in the
public domain, creating new content might be costly and difficult. Thus, longer
copyright terms may decrease social welfare. However, this negative effect of
longer copyright terms on social welfare may be limited.

First, as both Landes and Posner (2003) and Liebowitz and Margolis (2005)
point out, copyright protects expression but not ideas. New works using ideas
from other works do not necessarily infringe on original works even if there
are some similarities between the new works and the original works. Thus,
consumers can enjoy various works using the same idea of the original work
during the periods in which it is copyright-protected. For example, after Gun-
dam was introduced, many sci-fi anime series that are similar to Gundam were
created, which are often categorized as “real robot anime” by anime fans.'?
Thus, extending copyright terms does not necessarily prevent the creation of
new content.

Second, if the profits from the original content and its associated products
are large, the original content creator may also create derivative works seeking
more profits. For example, Sunrise, the creator of Gundam, has introduced
many derivative anime series of the original Gundam such as Z Gundam (1985),
Gundam Wing (1995), and Gundam Seed (2002).

Since a creator of the original content has also copyright for derivative works,
the original content creator can prevent others from creating derivative works
without licenses, which may reduce social welfare. However, as Landes and
Posner (2003) and Liebowitz and Margolis (2005) point out, limited use of the

original work might improve social welfare if there exists congestion externality

11See http://ec.europa.cu/comm /avpolicy/media/index _en.html.

12 “Real robot” is a term used by anime fans to describe fictional robots that are treated as
realistic tools such as industrial machinery or weapons rather than heroic semi-characters as
in old Sci-Fi anime.
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of overuse of the original work. For Gundam, the congestion externality seems
to be already occurring. Although all the derivative works of Gundam have been
introduced by the company that created the original Gundam, some fans of the
original Gundam have expressed dissatisfaction that recent derivative works are
too different from the original Gundam and do not deserve to be named as
Gundam.'® Thus, encouraging more derivative works of Gundam by throwing
it into the public domain may enlarge the congestion externality and reduce
social welfare. Because of the above two reasons, it is possible that the negative
effects of longer or infinite copyright terms on social welfare is minor compared

to its positive effects, at least for media content.
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