No0.06-J-06
2006 3

*

19990230@gakushuin.ac.jp

103-8660

30




gooogog

Doodoodgooooooon

20060 1100000

2006 0 300000

oo 0O

ooooon

*WO0020050 110 24002500000001900000000000O000000O0O0
ubboobbooobboobooobuodobooobobooboobbooboanbbg
gobobboooobobbooobbobboooobobbooobobobooooboobood
gobobboooobobbooobbobboooobobbooobobobooooboobood
ugboogn



good

1990 000000000 ITOOOOOOOODOO0OOO0OO0O0O0O0O00O000000DO0
gbooooooooooooooogogoooooboobgooeocbobobobOobon
gbboobuodgbboobobuoobooboboooboooboobbooobnbooboo
000000 ((Total Factor Productivity)l O 0O 00000000000 DOOODOOOOO
gbbooobogiIiTbodgboobbuodgboboobbooboobobobooboo
gboobooboobooooooooboooooooooooooooooboooeooboD
ubbooob TrPOODLDUOOOOODDOOOOODDOOOOOOLDbOOObOOODDOO
ugobobboooobobbooobbobboooobbbooobooboboooobooboboad
gboobooooooooimToboboobobooboobbobo eocbobobobobOob
gbbboobuoobbooobouoobboobuobboobooboboobooboo
gobobboooobobbooobbobboooobobboooboboboooobobood
gobobboooobobbooobbobboooobobboooboboboooobobood
uod

000000 TRFPOOOOOODOOOOOODOODOOOODOOOOOODO0OOO
0 O 0O O O purified technological shock

oo o
ubbogobodan
171-8588 goboodobod 1-5-1

E-mail:19990230@gakushuin.ac.jp



goobooooooboooouoboooon
goobooooooboooouoboooon
goobooooooboooouoboooon
goobooooooboooouoboooon
goobooooooboooouoboooon
goboooooooogoooboooogo
Prescott (1998)

U booobdgdaoboo
10 00000Krugman DO0000000000000O0000O00000000O000
gobobboooobobbooobboboooobobbooobobobooooboobood
gobobboooobobbooobboboooobobbooobobobooooboobood
Ubooo0obooboobooboboob0b0MKrugmanloo4D O Oooooogo
ugbboobobogboobbooboobod
ugbbobuoooobboooobbbuoooobbbooobbboooobbog
ugobobboooobobbooobbobboooobobbooobobobooooboobood
ugobobboooobobbooobbobboooobobbooobobobooooboobood
ugobobboooobobbooobbobboooobobbooobobobooooboobood
ugobobboooobobbooobbobboooobobbooobobobooooboobood
ugobobboooobobbooobbobboooobobbooobobobooooboobood
ugbbooboaboobod
ugbbobuoooobboooobbbuoooobbbooobbboooobbog
gbooboobooboooooooobeeobobobobobobobobobobon
o0gooogoboooboooboobobobobobobobobobobobOoboOobseod
gboobooooboooob co0bOobOobOobOobOobOoDbObODbODbODODOD
gbooboobooboooooooobooooooobooobobo eocbobobobobob
gbooboobooooobooooobogoboboobobogoob esobobobOobOobOobOon
gbboimobooobobboobooboobuoobboboboobbobobanbg
ugbboobogboobobodobormmboobuobbooboobobooboooboo
gboobooboobooooooooboooooooooooooooooecobobOoD
ITdboogbobogbooboboobooobuoobooobuoobbooboaoboo
0 0O 0 0O OHayashi and Prescott(2002)0 D 00200300 0 00000000 0O0O0ODOO
goboboooobbbooobbobboooobbbooobooboboooobobood
OO000000bOo0O0oDOOoOobOO0OOo Total Factor Productivity 00O OO TFP O
ubbobogbuoobboobduoboboobooboooboooboooboooboo



goooooooouTrRr D0 00000000 ooooobooooobouoooo
000ooopoooobooodzo200000000ooooooooooooooa
oo ooouooboooboogooooooboboooboooooo
oo ooouooboooboogooooooboboooboooooo
oot oooobooooobouog TrPOO
goobooogoobooooobooooobod

oo uooouoobooboonoooooo
oo ooonooobooboooooo
oo ooonooobooboooooo
oo ooonooobooboooooo
oo ooonooobooboooooo
oo oooobooooooog TrPOOO
000doopooooboooz050 40000000000000 2200000000
goobooogoobooooooboooooobod

oo ooouooboobooonoooooo
000000000000 DO0n seolow(1957) 00000000 DOO0O0DOOO TRPOO
gobobodooooooooobooooobooooo TRrPOODOO0OO0O0OOOOooo
oo oooouTrRr D000 oooobooooo
oo oooooobooobooonooo
oo oooTRP DOO0ODO0O0OLO00oooobooooo
oo oooooobooobooonooo
000OO00DOO00d0bOoO0o0DbOod0bOoOooDbOooboOdselowd O ODoooooDooooOoao
oo TrPOOOOOUOOOO0OOOO0O0OO0OO0000Oo0oooobobouoooa
0o0dooodogog04000000000000000O Prescott0 000000 Qng
gooboooooooooonoooooon TR OODODO0O0O0ooooooooa
goobooooobooooobuooooobuogooa

oo ooouoobooboonoooooo
oo oooboooboooboooooa
0000 20000000000000000000000000O0O0O0DODOOO0O0O0O0
gooboooooooooooon

oo ooouoobooboonoooooo
oo oooboooboooboooooa
000000 O00O0OOCECD DDOO0OD0DDODOO0000O0O0OoOooooooooooooooa
gooboooooboooobouooooboooooboooooouoooooooa

0 300 O OHayashi and Prescott(2002)0 0 00200300 0000000 0O O 0O0O1980
godOooeonooooooooooog TRPOOODOOOOOOODOODDODOOOOOOd



gbboobodobboobobooboobobuoobooo TRrPOODLOOLDOOOOODDOO
ugbbooobooboobbodgboobobooboobboobuoobboobooboo
ugoboboooobobbooobbobboooobbbooobobobooooboboboad
ugoboboooobobbooobbobboooobbbooobobobooooboboboad
ubo TrRPOODOOOOOOODODOOODLOOOLODbOOObOOODDbOOd
g4db0oboooboobooboooboaboaartbbooboobboobaobon
gbooimmboboobooglimrooobuoobboooobbooboobooobooboo
gbbobooobuoobboobuooboobobooooImboooboobbooboo
goboboooobobbooobbobboooobbbooobobobooooboboboad
ugbboobuoobbooboobbooboo
ITOoOoOooooboooobooobboobuoobbooboobbooobooaboo
gbooaimobouoobboobouoobboobuobbooboobooobooboo
gbooboagirrTbboobuodoboobbobuoobboobbuooboobbooboo
goboboooobobbooobbobboooobbbooobobobooooboboboad
gboobooboobooooooooooooooooooooooooobooomoboon
goboboooobobbooobbobboooobbbooobobobooooboboboad
gbobooboobooooooboobogobolessotboboboboboboboooooon
goboboooobobbooobbobboooobbboooboobobooooboboboad
goboboooobobbooobbobboooobbboooboobobooooboboboad
goboboooobobbooobbobboooobbboooboobobooooboboboad
ubbooboaood
gbood sobugbbooobouoobbooobouobboobuoobbooboobo
ugoboboooobobbooobbobboooobbbooobooboboooobobood
ugoboboooobobbooobbobboooobbbooobooboboooobobood
ugoboboooobobbooobbobboooobbbooobooboboooobobood
ugoboboooobobbooobbobboooobbbooobooboboooobobood
ugoodg
gbbobuoogobbobooobbbuoooobbbooooboboooobboobod
ugboobobogboobooon

U boobgodgboobbod

2-1 TFPOODO
gboboobobboobooobuoabboobuoobbooboobboobooobo

OECD O Schreyer D00 0O0OOO0ODOOOOOOODOOODOODOOOODON

i1o0bobobobobobobobooboboobbobboz001DODODO



oo uooouoobooboonoooooo
oo ooouooboooboogooooooboboooboooooo
oo ooouooboooboogooooooboboooboooooo
goo

oo uooouoobooboonoooooo
goood  TFRrPOUOOOTFPOOOOOODOOOOODOOOOOOOOO0OOOOOOO0O
JdddddddddddddooooooooooebPOD DD DD DD ODODOOOO
oo ooooooboooboooooo
goboboooooooooooboooooooo TrPO0O0booooooooo
gooooooo TRPOOUO0OD0O0O00ooooboooooooooobobouoooo
gobobooooobooooobuoooobooooobuoo TrPO0OOOoog
00000000000 Basu and Fernald (19950 00 00000000OO0O0O TFPO
gooboooooobooooobooo

TFP U000 booooooooga
goodgoooTrPO0O0O0OU0OOO0OOOOLOO0O0OO0OO0OO0OLO0O0O0O0OO0OOOn
oo ooooooboobooonooa
OTRFPOOOOOOOOOODODDOOODODDODO0O00O0O0O0OOOoOooDoOODoDDOoOogooo?

oo ooouoobooboonoooooo
oo ooonoooboooboooooo
oo ooonoooboooboooooo
oo ooonoooboooboooooo
oo ooonoooboooboooooo
oo oooobooooobooooobouoooo
oo ooonoooboooboonooa
O00O0O0Oone hoss shaylD O OOOOOOO0OOOODOOODODOODO straight lined OO
000000000000 DOdgeometricD OO OO OO Hulten and Wykoff (1981)0 O O
oo ooooooboobooooa
0000dooooooooood0s0oooooooooooooooleorooooa
oo oooooboboooboonooao
oo oooooboboooboonooao
000odoooooooooddoooooooooboooooooog4

2000000000000 000000000000000000000000000O0
000000000000 0oOogoooog

0000000000000 00000D00D000O0Do19880 000N
4000000000000 00200400000000000000000000000
000000000000 DOO00D0O00D0DOO0O0O00ODDOdO productive capital stock
000000000000 0000D0DODO000O00DODo0ooO00oDoo0ooOooooo



gooo0oo00 20000000000 0D00DO0ODOODODODODODODOODO
gobobboooobobbooobbobboooobobboooboboboooobobood
gobobboooobobbooobbobboooobobboooboboboooobobood
gobobboooobobbooobbobboooobobboooboboboooobobood
gboboobooboooomoooooooooooooomoomooiITogn son
U000b00b0bobobbo 2o00b0ob0obobOobOobobOobOobOobon
ugbbooobooboobboobuoobbooboobboobuoobboobooboo

000000000 K,OOoooooooooooooKSooooooooooo

KS = 1K, 00O

@ooupioboooobooboboooboobboobooobOooDobbOOobooOooDo
goboooobooobooobooboboooooooobwboboobooooobaoo
ugbobooobogbooboo

U; = Pgli —Apy + 9]

00000000000000R,00000i0000i00000040000i00
000000000 p, =INP,0000Ap,00000000000000000000
000000000000000MO0000000000000000000

ks = zn;n“iﬁmkg) => UK k) Doo

! ZuiKS, ! ZuiKi

goomooobobobooboboboboboboboboboboboboboo
ugoboboooobobbooobbobboooobobboooboboboooobobobood
ugbboobuodb 1 boobouoobboobuobbooboobooobooboo
gboobobobgooooooooboboboshooooooooboboboboon

000000000000000000000000000000000000020040
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
000

s 000000000000000000000000000O000Jorgenson and
Grilliches (1967) 000000000000 OO ODiewert(1976)0 O O OBaily(1981)0 O
0000000000000000000000000000000000000000
000000000000000000000000000



ugoboboooobobbooobboboooobobboooboobobooooboboad
ogobooooboooooobooboobooboobOooDbOojobboboboobooOoboo

n
DDDDDDDDzuiKijDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
i

gboobobooboobobooboobobbzoo4a0bobOobobOOobObOODbDODO
ugbbooboaboobod
ugbbobuoooobboooobbbuoooobbbooobobboooobobog
gobobboooobobbooobbobboooobobboooboboboooobobood
ugboooogod p bobobobdoboobdboobdaboobdaboobaobaooan

AB:Z“:M(N%):E:M(NQ 000
" Z meLSm " Z meLm

gbooooooooooooooooooo™oboboboboboboboboboob
ugoboboooobobbooobbobboooobobbooobobobooooboobobood
ugoboboooobobbooobbobboooobobbooobobobooooboobobood
geotouoomobobobobobobobobobobobobobobobob
ugbbogobuoobbooboobo
gbbooobooboobbodTrPObDO0Obboooboobbooboobo
oOojooobooooboooboooooooDo

— — ap QBN a8
Q, =F(KS,,LS,,M,,T,) =T ,KS/LSM] 0oO
00ooMOO0O0O0OO0OO0OO00D0MUODOUDO0O0O0OOO0OOTFPOOOOATOOO
Ar, =Aq; —c;Als; —c,Aks; —c;, Am;
=Aq; —¢;WAIl; —c,w Ak, —c;Am,

=Aq, —c”AIj —cijkj -c,;Am, —c, (w, —1)AIJ. —Cy (W, —1)Akj
=Aa; —c; (w, —DAIl; —c, (W, —DAk,

oo

gbomobooooooow,wl@MOoOOpooooooobooobooobooon
000000000000 00000000n=In(N)(N=Q,Y,L,K, MOOOoOog

ij,C”,ijDDDDDDDDDDDDDDDDDDDDDDHaII(lQQO)DDDDDDDDD



0000000000a,Bl-a-40000000000000O0O0O0OOOOOOOO
000000000000 0oo0o0Uoo0o0oUoo0o A0 OO0OOOooooo
ubboobuobbooboobbooboooboobod

Gooojoobo TrPOOUOOOOODOODOOOODOODOOODOOD TRPO
OobDO0oooboOob0obooooobOoobOoO0bOobObOOoDODbDO0n Dbomar(1961)
gbboobodoboobobooboooboobo TRrPOLOOODLOOODOOODLDOO
TFPOOOOOOOOOOOODOOOOn

Arzi(lsv’ VAT ooo

(6)0 O SY]DDjDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDomar

weight DOO TFPODOOOODOODOOOOOO

2-2 0J0O00O0O0OOOOOOOO0d

gooboooooobl TRrPOODOOOODOO0OO0OOOO0O0O0O0OO0O0O0O0Oooa
Jddddddddddgoggggzoo40oboooooooboboooooooooon
gooboooooobuoooooboon

goobodoooooood TRrPOODODOODO0OOOOLOUOOO0OOOOO0O0OO0Oooa
oo ooobooobooobooonooo
0000d00ooooooooooobbood0 KeOoOoooooooooooooooao
0000000000o0boooooooeeenidoononoooooonoon 1992000
000O00DOO000ODOO00DOO00D0OOO0DOO0O20040 0 Jorgenson and Nomura(2005)
gogdggzoeoodooooooODoDoOOoO0o00oOoOoOooon

00 JIP@Japan Industry Productivity) D D00 000000000000 000OO0O
Jddddddddddoooooooooooooozo3oooooooooon
gcDh-rROMOOOOOOOODDODOOOOOOOOOOOmMBSNADODDOOOOOO
0001998 0000000000 0000 98SNADODDODDODOOOO20020000000
gooooooo

000 JCEROOOOODOODODOODDODO0O00O0O00OoDmbOooooogoooa
oo ooouooboooboogooooooboboooboooooo
0000ooooooooo000dooooOoOe3sNAOOOO 2002000000000
0000000000000 oodoogzoo40d IMTOOoooooooDoooooooao

oo ooouooboobooboooooo



gbooboobooboooooooooooooooooooooooooog oecbib
gboobooboobooooooooboobooeUODODODODODODEBUKLEMS OO
ugbboobodobbobobooboboobbooobudevuooboobbOooboo
gboobooooboooooooo esgbmobobobobobobobobobob
goboboooobbbooobbobboooobobbooobooboboooobobood
goboboooobbbooobbobboooobobbooobooboboooobobood
goboboooobbbooobbobboooobobbooobooboboooobobood
ugboogn

gbboobobooboobbooboboobboobbbooboobbooobooabobo
gbooboobobobooooooboooooooooooooooooboooooD1e90D
goboboooobbbooobbobboooobobbooobooboboooobobood
oooooooboboboooo0ogoooobbesgdd BEUKLEMS DOO0OO0OO0OO0O0DODO
Bartelsman OO OO OOOOO0ODOOOOOODOOODOOOOOOODOOOOOODOOODO
ugoboboooobobbooobboboooobobboooboboboooobobobood
ugboobobogboobooon

gbooooooooooooboooboooooobooo0obDo0db0dEUKLEMS OO
uoboboooobobbooobboboooobbobooobooboboooobobobood
uoboboooobobbooobboboooobbobooobooboboooobobobood
uoboboooobobbooobboboooobbobooobooboboooobobobood
uoboboooobobbooobboboooobbobooobooboboooobobobood
uoboboooobobbooobboboooobbobooobooboboooobobobood
uoboboooobobbooobboboooobbobooobooboboooobobobood
gboob0oooobooooooo0o JADEODODOO0OOOOOOOOOOODO crROODODO
gboobooboobooooleesng 20020000 TRPOODODODOODODODODOD
gbooboobooboooo ergogobooobogzoeor dbobobobobobobobob
gbooooosegooooogoor

0 1990000000000000 0O000O00000o0oooobooobogonDg

3-1 J0O0O0oooooood

gooo0moobobobo TrPOOO0OOOOOOOODOOmMODODODODO
gboboobobooboboobobobobo3gooooooooomobOoDbO TFP
ubboobuogbbooboobboooboobboon

00000000000 0000000000000D0OO0O0O0OOBartelsman and Doms
(2000)0 Foster, Haltiwanger,and Krizan(2001)D O OO0 OO4QdQOO
0000000000000 00000000DOOO00000



000000000000 oooooooooooooogoooooooon 198000
gooeonnooooo  TRrPODDOOOODOOOOODODDODDODMO OO0 DODOOO0OOOGOag
Hayashi and Prescott(2002)00 O 00 2002100 OO0 00 200100 0O 0O O O O O JIP2006
000000 Jorgenson and Motohashill 200510 Hayashi and Nomura (2005)0 O O O
oo ooonoobobooonooonooao
oo ooonoobobooonooonooao
gogdoooi1eso0dddooooooooddoooooooooooooooooa
000odoooooooOoo0odooooooooooooooooo 19 00000ad
0000ooooooo0oooooooooooooooooooooooooooone O
0 O O Jorgenson and Motohashill 200511 Hayashi and Nomura (20050 0 0000 O
oo ooobooboboooboooooo
00 TRPOOOOOOOOODDODOO0O0O0OO0OO0OOOOODOOO sooooooeonda
gooboooooooooooobooooooooo

0o0doopooz200400000 19800000 90000 DOOO TRrPOOOOOOOO
Jddddddooogoggzoo4000bboO0oDoooooooooooooooon
TFP U000 O0OO0O0O0O0OLO0O00o0obOuoooobooooobooooobooa
TFP U0 U000 U0O0O0O0OLOooooobouoooobooooboooooobooa
oo ooobooboboooboooooo
goobodooooooooobooooon

00 00Kawamoto(2005)0 080000 90000 TRFPOODODOODOOOODOOODODO
O00000D0OKawamoto(2005)0 00000 50000000000000O0000O00O0O
00 00OBasu and Fernald (1997)(0 20010 00 00 DODO0O0OOODOOOODOOODOOO
000000000000 DOO00ODO00OD0ODbOO0O0O0O00D0DbOO0OndBasuandFernald O
000000000 purified technological shock OO 00O 00O O O Domar weight O 0O O
oo ooooboooon

000000000000 DOdHayashi and Prescott(2002)0 00000 00O O 1990
goooog TrPOOOOUO0OO0OO0OOO0OO0OO0OO0O0o0o0Oboooooobooooo
oo ooouoobooboogoooooooboooboooooo
goooa

gOdz000000 TFPOOODOOOJCEROODOOOOOOODOODODDODOOOOOGO
gogdgoQOozo0i000 30000 TFPOOOOODODDO 015000000 90000003
000oooooooo JiP2006 0000 0000002000000 200200 TRP OO

spgooobooboooooooooobooboooobooooogonooooooooonoo
ubobooobooboobobodbooobomoobonpPooboobbooboaonoo
Mincer=0 0000000000000 DOOOOODOOOOOODOOODOOOOOOO
ubooooooboooooooooooog

10



gooboooy7rooeobbOdbliodbObObObObObObObO2001000
gboobogobzo0z0bzoo3booooooooooooooogzeozubonogn
goieo0ogoobobobobobobobobobobobobobobobob
ugoboboooobobbooobbobboooobbbooobobobooooboboboad
ugboogan

32 J00000O0ooooooooon

gboogbobodaboo TRrPOOOOD0OOO0OOOOLDbOOO0ObOOObLbOooboonbOn
ugbbooobogboobobda TrPODOO0ODLUOOLDOObOO0ObLbOO0ObOOo0nboOn
ugoboboooobobbooobobobboooobbbooobbobooooboboad
ugoboboooobobbooobobobboooobbbooobbobooooboboad
ugoboboooobobbooobobobboooobbbooobbobooooboboad
ugoboboooobobbooobobobboooobbbooobbobooooboboad
gboogn

gboooooooooooooobescboboboboboboboboboboonDg
OOoogpzoo3OboOoOOoOzo030bObbOb0ODODOnsSyrquin(l9se)d O
gboobooboobooooooooooooooooooooooooobooooooeo b
ubboobooboboobobooboooboooboo

Syrquin(1986) 0 D 0 0000000 DOO0O0O00O0DOO0C0ODODOOSonobe and
OtsukaoOn)U O OOODOOOOOOO0ODOOODOOOOOOODOODOOOODOO@MOO
ugoboboooobobbooobboboooobbboooboboboooobooboad
ugoboboooobobbooobboboooobbboooboboboooobooboad
OAYODO0D0DO00D0D00D0AKODODODOOTFPOOOOATOODOOODOOO

Ayl = alkl + At (7)

bbtaboobboobouoobbooboobbod
ugbbobuoooobboooobbbuoooobbbooobbboooobobog
ugbbgobooboobodaoo

kl. —k
Akl:Z%Akli-'-Z Jkl s, A(s;) 080
J J

DDDDA(SLj)DDjDDDDDDDDDDDDDDDDDDDD]BDDDDDD 2000

ugoboboooobobbooobbobboooobobboooboobobooooboobobood

11



gbooboooorydosgooooboonDn

yl. =yl k. -
AT:Z%AHJ +Z( Jyl -a ]kl
J J

ki r-r
)SLjA(SLj)"'Z(T)aSqu 9)

i
oobbooobs,gobbooooooobboooboooobooobooood

O00A0DODOOO TFPOOODOODOOODODOODOOODODOOOOOOODOOO
gboobooboomebboobobi1000oooooo TrPODODODODODODOD
obogz20000000000000 TPRPODODODOODODOOOOO 30000
ugbboobodgbooboboobooobuooboobboda TPrPOOO0OOO0OO0OO
un

(nooobehoobOObOOUODOObOOObODbDOODbDObOODO

)~ ki, —K - K. -k
AylzaZSqulj-FZ(%)aqukh+{O’Z ll +Z(y|ly|yI e Jkl

; k
+Z WAL
]

IEACT

(10)

ugboboooboaaoo
aoooCoOooo0oci10b0O00Ob0OO00ODOObOOO0ODOObDOObObOOODbOObDOO 2
ugoboboooobobbooobboboooobobboooboobobooooboboad
ubobooob TrPOODLDOOOOOOLDDOODLOUOOLDOOOOOLbOOObOOOboOO
gbboobuoobbooboobbooboobbuooboobbuoobboooong
aooooooOoOoDbDOOb0JCERODUOOOOODOODOOUODOODOOODOOD
gboboobooboobooboooobooooooooooblesodn 31500090000
11100 2000000000000000O00O00O0O00O0O0O0DOODODOODOO0O0OO
goosbbobobobobobobobobobobooboobossboboboon
gboooboeocbobooboooobobooboboboboboobobobobobob
gbooboboesbobooobobooboobobobobooooobooboboboboon
gboboooobobooooooooozoeooooooooooooooOonDO
gboboboooboboboobobobz2o04000b0oboooobOobDOooOon
001990 DO0O0OOO0OODOOODOODOOOOOOODLOODOODSyrquin(1986)

9199000000000 TFPOODOOODODOODODO O OJorgenson and Motohashi(2005)
Oo00oooooooon

12



ugbboobuooboobboobuoobbooboobbooboooboboooyapribog
gbooboobooboooooooebPObODODbODODODODODODODODOD
gbooboobooboboobogooboolesedorngooboobogogez20e8bboboboon
GbPUOUOOOOOOOOOOOOOTRFPOULDOOOOOOOOOODODODODODO
gbooboooboobooobobobobobo c47robobObOOOOOODOOOOOO
ugbbgobodan

gbbobuoooobobbooobbboooobbboooboboboooobboobod
ugobobboooobobbooobboboooobobbooobooboboooobobobood
ugobobboooobobbooobboboooobobbooobooboboooobobobood
gbbodgboooboobooobooboaoalrbbobbooboobbooboo
ugoboboooobobbooobbobboooobobbooobooboboooobobood
ugoboboooobobbooobbobboooobobbooobooboboooobobood
OOooopDzo0400 000000020060 00WolffD200200000000000J1PO
goboboooobobbooobbobboooobobbooobooboboooobobood
goboboooobobbooobbobboooobobbooobooboboooobobood
ubboobogbbboobooobouoobboobuoobboboobboooboboig
tboobogobooooboboobobobobobob o0boboboob

Wolffl 20020 D O OO0 00O0O0DOO0OO0O00DOOOO0bO(@uboOoooO)Ooooo

00000 (Similarity Index S,,,,)00000000000000000(0;)000

gooooodd
> mmy,
i

S|

S'(,'(+1 =

ugoboboooobobbooobboboooobobboooboobobooooboboaod
ugbooobgaaoo
gooooobboooooobooobooo@ooH)yboooo

DS (Dissmilarityl] Index) =1- S

gbbogobuoobbooobooboboobuoobboobuoobbooboobbon
gbobooogzeoeeC 0O OOoOooOoooOoooooooooooooooTrPOOO

gboobooooboooooooo ebbO0obO0ObO0Ob eODUODODODLODODLOD

ubboobuodobboobobooboooboaTrrbobobooboo
gbboboooobobbooobbboooobbbooobobbooooboboobogd

13



ubboobodgboboobobooboobooobooboboooooaTrPOO0booboo
ugoboboooobobbooobboboooobobboooboobobooooboboad
ugoboboooobobbooobboboooobobboooboobobooooboboad
gboarPbOodbobooboboobboobboobomobooobuoaobbooboaboo
ugobobboooobobbooobbobboooobbbooobooboboooobooboboad
ugbbogobuoobbooboobobod

gbobgogzoe00obooboboobOo0obo0oboboboboboboobooDbO
ITogdoobooboobooobooobboobooobbooboobbooboooonT
ubboobuodgboboobobooboooboobo TP 000000000 00b0Og
oooooooor

33 Jdooooooooon

oo ooouoobooboonoooooo
oo ooooobobooobooonooao
0000000 0dcCaballeroand Hammour(1994)0 (1996)0 0000000 DOO0ODOO0O
oo ooobooboboooboooooo
00000000000 00O0O0O0DODODDODO0O0000O0O0O0OOOO

0000000 0O0D0OFukao and Kwon(2005)0 Nishimura, Nakajima, and
Kiyota(2005)0 (I OO0 0OO0OO0OO0OO0DOOO0OOOO0OO0ODOOODODOOOOOOODOOOOoDOad
000O00OO0D0OO0O0000000Good, Nadiri, and Sickles (1999)0 Aw, Chung, and
Roberts (200) 0000 000O0OO0ODOOO TRPOOOOOODOOOODOOODODOO TFP
0o0Mmoog TRrPOOO0D0OOOOOOOOOOOODDMOOOODODDODOO0O00OGQOag

- 1 _ -
InThj = (anhj _anhj)_ZE(Snjn +Sin)(|nxhjn _lnxhjn) 0110

gooboop,0obooooooooboe=L,KMOOOO®WOOOOODODLOODODOD
goobieodoobobobobobobobobobobobobobobobob
ugbobooobodgbooboobod

000 Ahn, Fukaoand Kwon (2004) 0 0000000000000 DOOOOOOODOO
ugoboboooobobbooobbobboooobobboooboobobooooboobobood
gooboooob zo1bobobooboboboboboobooboobooboob ooeongb

wvogboobobOobobOoboooOobbo2003uubooogaP2006 0 OOOOO
oboboobooooobon

11 Fukao and Kwon(2005)0 (D 11000000000 TFrPOODOODOOOODOOODO
oood

14



gooooooooooogo

Nishimura, Nakajima, and Kiyota(2005) 0 00 0000000 O0OO0DOOODOOOOO
oo ooouooboooboogooooooboboooboooooo
00000000 Caballero, Hoshi, and Kashyap(2004)O O OO O OOOODODOOOO0O
oo ooouooboooboogooooooboboooboooooo
oo oooog TrPObD0oooobooooo
0O 0O 0O 0O Caballero, Hoshi, and Kashyap (2004)0 0 0000000 O0OO0OO0DOOOOO0O
Jddddddddddooooooooooozeosoooooooooooooon
oo ooouooboooboogooooooboboooboooooo
oo ooouooboooboogooooooboboooboooooo
oo ooouooboooboogooooooboboooboooooo
oo ooouooboooboogooooooboboooboooooo
000000000 DOO0 TRFPODOOODOODODOODO Caballero, Hoshi, and Kashyap
oD oooOoooDbhOoObOOoOODDbOdObOOOoOoDbDOObDDOOoOOoDbOO TRPOOOOO
goobooogooobooood

oo uooouoobooboonoooooo
000000 Bahk and Gort(1993), Power(1998), Jensen, McGuckin, and Stiroh (2001)
oo ooooooboooboooooo
000ooooooooooddooooooooooboooooggoa?z

O000D0ODbOOoOoOogoz2o006000Power(1998) 0 000 00O0ODODOOOOODODODO
000ddd0o e 00ddooOooOooDOO0000000oOoooooooOoDoOooooga
oo ooooooboooboooooo
oo ooooooboooboooooo
00000bO00o0o0O0o0oOO0oO0bOO00obOOO0oo0ooOO0O0bOOoO0obOOoOoO0n0 Evans and
Jovanovic(1989) 0 D0 0O O0OD0ODOODOOOODOOODODODOODOOOODOOODODOO
ddddddooogoggzoo40oobobobobobboboboboooboboooooooooon
000000000000 00DDO0O0 sakai, Uesugi and Watanabe(20050 0O O CRD O
oo oooboooboooboooooao
0o0o0oooooooboooodooooooooooos

oo ooouoobooboonoooooo
000doooooobooo0dooooooooooobobbooooooggo4

12000 Ppower(1998)0 00D 00DOOOOOOO01I0000DO00DOOOOOOODOO
gboz2000 6000000000000 OOO

13 Jensen, McGuckin, and Stiroh (2001)0 0000000000 O0ODOOODOOCO0OO0O
ugoog
“WOogoboobooobooooooooooooobooobz2060000D0O0OD0ODOD
oboooooog

15



3-4 0000000d

oo uooouoobooboonoooooo
oo ooouooboooboogooooooboboooboooooo
00 MmMm960 00O 0O Solow (1960)(Phelps (1962)[(Nelson(1964)00 0 O O O O vintage capital
000000000000 DOvintage capital 0000 OOO0DOOOOOOODOOOOOO
oo ooouoobooobooogoooonoobbooboooooao
oo ooouoobooobooogoooonoobbooboooooao
goobodoooooooobooooobboooooooooooooooooboon
70000000000DO0O00OO90OOOITOOODODOODNOOvintage capital0 000
gooboooooooooooon

000 Denison(1964)0 10 0D 0ODO00OO0OO0OOO0ODOOOOOOODOOODODOOODOOODOO
000000000 Ovintagemodel OO0 O0O0ODOOOODOODOOODODODOODOOO
00 1990 0 0000000000000 00 Wolff(1991)0 (1996)0 Hulten (1992)0 O
000000000 Bahkand Gort (1993)0 0000000 DOOOOOODODOODOOO
000 GDPODOOOODOOODOOOOOOODOODDOODODDODOO0000oOooooon
000000 Jovanovic (1998)0 Benhabib and Hobijn (2003)0 O vintage capital O 0O O
oo ooobooobooboooooo
gooooooo

oot oobooouoobouoooo
0O 0O 0O O Greenwood, Hercowitz, and Krusell (1997)0 (200000 0 ITOOOOODOOO
000000000 DOO00O000D0DOOOCuUmminsand Violante (2002000000000
O000O00D0O00D0D0O0DO0 Greenwood, Hercowitz, and Krusell (200000 0000000
000O00DOO000ODOOoOGbPOOO 300DO0OO0DOOONO calibrationOOOOODOOO
gd

0000Ooooooo2005000dIP 000000OOJCER DODODDODDOOOOOOOGO
000oooooooooo0dddooooooD@oooooooooooooooao
gooboooooobuooooobooooon

Yo = @-ag —as)(@+at) +@ye)(Ve Vo) He(key Kg) @ @o)Vslve Hae @s)(ky )
0120

(1200 wi=E,Ss000000000O0)0000000000000(C)00

C, :Vi_yi(yi >0)00000JCEROODDOOODOOOODOODII2000000000000

16



ubbooboooboobbuoobboobboobbooboobobodoynoboo
gbooboob 130b0b0bobob o000 Oy=1DODODLODODOD
gmoogoobogobooboboboboboboboboboboboboboboboo
gbobobobobobobobobooobooooooobobobobobo2sd
goboboooobbbooobbobboooobbbooobooboboooobobood
goboboooobbbooobbobboooobbbooobooboboooobobood
ugbboobuoobbooboobbooboo

4 ITOOooooooooooooogao
41 1ITOOOOQgQ

00doopoooo1en0o0oooodddoooooooooooooooooa
0oiImooooooo IToooooIcToobooooooooooooooooooa
oo ooooonrbooooobooooobouoooo
gooboooooobooooooboon

gilddboooooo it oooobuoooooboon
0o0o0ooopooo 2001ITOO00D0O0000000O0O0O0O0OOOODODOO0O00000Od
000doooo 300000000 ooo ITooo0000oooooooooooooa
oo ooooo Iimoboboooooonoooooobobouoooa
oo ooooboooooooogaarooooa
oo oboooooouooirToooooooooobobouoooa
goobooooobooooobuoooooboooa

il1ddoboooooboooooiaiTobooooobooooobuooooooon
0000dooooooOooECDO ITOODODDDOOOOOOOOBOOODOODODDOOOO
oo ooouoobooobooogooooooboboooboooooo
oo ooouoobooobooogooooooboboooboooooo
0 OJorgenson and Motohashi(2005) 0 OO0 OO0 O0OOITOODO GbPOODODOOOOOO
gogdi190 00000 18000 90 noooozo03000000 3y00oo0ooooa
goQgoas

L 000000 I1ITO0D000000000000002004000000000000

gzoo500 0 0000000000000 ITOO0DDOOOO0ODOO0ODODOO0DO0OO
00000000000 0000000000028M000037MO0O0O0O38MOOO
0000039000000 oooooooo40m000000oooooooo4ailn
OIImTooooooooo

16 0 0O 0O O Jorgenson and Motohashi(2005)0 0 0 0000000000 DOOOOOO0O

00000000000 00ooo0oooooooooooooooooooooooo

000000000000 0ooooooooooooooooooooo 170 OO0
000000000 Mo0000o000ooooooooooooooon4s00noong
OO000oOoIToooo00oDoooo0oooooo0oooooogoooog

17



g20000000000000O0000OONTOOOODOOOITODOOO0ZOOODOO
gbboobboobooboaobboobuoobbbooobuooboboobuouoboanbobg
grooooooaaoboo

Ayl = alkl + fAZ + AT (13)

000M130000AKDOD ITOOD0O00D00D000D00000DAZDITOOOOO
oooooooooobooobobofQo,pOOo0obOO0oO0Ob0ObOOODObOOODOODOO
gwgooboooboooboobooIiTobobobobobobobobobobobobo

gbooimoboogoobboobooobobuooboobbobuooboboobaoobo
gbbooobodgbooobboybugoboooimrbobbooboobbooboo
gboobpozoorioogoooobgoobooboobobooboobooboobooeocbobobob
gbbooobooboobobimobboobooboooboobooo I imroaoboo
uoboboooobobbooobbobboooobobbooobooboboooobobood
OO0000ODeLongzOO) OO OOOOOODOO ITOOOOODOOOOOODOO
gbbooobobuooboooboobimruooboobboouoboobbooboo
00w

gboooobog i imrabboobuobbooboobbooboobbooobooan
JCERUOUOO0000000O00 1980000 20030000 0b0bOoboITobobooOon
gbooboobooboooooooob 230b00oOoaToooooooboonbD weyboooon
gbooboobooboooooooobooooooooeobobobobobOobOobon
ugobobboooobobbooobboboooobbbooobobobooooboobood
ubbooobodoboobbuodboobbooboobboobuoaobbooboaboo
ooooooboOiITooooboooboooboobobo00DO0O0DbDWindows 95 000
gboooeotdoooooooooiImTooobooooozeo3IToDooooooOn 90
gboobooboobooboo®sgooooogooobognD e4b0bO0bOobObODbDODOD

v gOooImToooooooooo0ooooooooooooooooITooooon
O000oooooooooooooooooDIToooooooooooooooooog
0000000000000 0DOO0O0OOCdColecchiaand Schreyer (2002)0 000000
000000 I1ITOO000D0D0000000000DOO(Harmonized Price Index)00 00 O
O0000DoOoO0o0oz2004000000000000000001ITOD0DO0O0OO0ODOOO
O00000ooooooooIToDo0o00o00ooo0ooooooooooooooon
O0000OvanArk(2002)0 00 0000000000000 00O00ODODOOOOO0ODOOO
OO00o0OoITo0oo00oooooo0ooooooooogooooo

8 0000 I1ITOODODDOOOO0O0OO00O0O0O0ODOOO0O0OOOOoDOODoOoOOOooOoOaPOO
00000000000 o00oooooo ITo0000000000D0000oITO0O0O
000000000000 00000ozo040 0000000000000 170 OO
0000000000 MpbDOo0oooogz0300000000000005300000

18



oo ooouooboooboogooooooboboooboooooo
00o0dooooIimoooooooooooobbooggoa?s

gooooiIimoobuoooobooooobobuoooobobooooiImoooooon
200300000000 00JCEROIOOODODDOODODODODOOOO 170 OOOOODOO
00000 MDO 80000 DbO0O0O0O0OOoDbOOoOnooOdn Jorgenson and Nomura(2005)
000ooopoooooooo 80O 80000 oooooO IToDoOoOoOoOoOoa
gogdgogoOolesononoooddoooonoooooooooecnoooooooooa
00ddooooJCEROO0O0OUOOOooonooooIToooooogoooonoooa
400000000000 000000000000 00000O0DO 200000000000
0o0dooooooIToooddg  JCERODOO0O0OOOOoOooDoooDooooooa
000000000 DbO0O0O0DO0bOO0bOOoDO0ooOO0bOoOooOoOooboOoOooag Jorgenson and
Nomura(2005)0 0 0 000OITOOODOOOOO900OOO0O0O 170 0D0O0O0ODO 3100
gooooooo

goobooooooiToooogooboooooboboooobooooooooa
000ooopooo=2o00ITooooooooooodooooooIToooooooa
00 ITO00000000ooooooooodooooOoi9eouddonnnnio9on
gobobodoodoobooooobgooooooiaTobooooooboooooo
oot obouooobooooouooooo
gzo0400 00000000000 0000O00O0O0OOOOODOITOODOOOOOOOO0O
oo ooonoooboooboooooo
oo ooonoooboooboooooo
gooooooooTrFP OO0 0ODO0OO0OO0O0OO0D00o0Oo0ooooobbouoooo
oo ooonoooboooboooooo
dddddoooggzoeost 0 00000 ooooooIT ooooooa
0o0o0ooooooo ITooooooooodgdoggoo o100 0140000040
goooga

O0300000000000000000000O00O0O0DODOO0000 100 20000
oo ooobooboboooboooooa
goobooooboouooobbooooobooooobooooon

gpbooooooooooooooaToooooooboboobobobobobobob
wOgOooOoOOoOOOoO0oDOoOOobOOO00ODOOoOoDbOOO0oOOO0Do Jdorgenson and Nomura
(o050 0DO0oOoboOoOzeo0C0dbbOObODOOODOONITOOODLOOOOOODO
98300000
2000000b0bOoboOobosuoUITobobOobOo4000oooooDoDo
gboboobooobooobobaboimToobooboobooboobooobooboobooobooo
gboobooboolesongooooboboboboboboeobbobobobobob
obooooooooood

19



Ar; =const.+ ANET; +u, 0 140

(40000000 TFRPOOODODDOOOOONIMODOODODOOODDO NET;OODO
0000000000 DO000O0O00DbOO00bOOO0OO0DbOOO0onooOOoostiroh(2002)0 00
oo doUNET; D 0O0oo ITooboooooo i Iimobooooooa
oo boooooboooobuoooo
Munand Nadiri (2002)0 00000000000 DOOO0ODOOODOOOOOOODOODOOO
goooooo Iiimrogoobuoooob oo oooobbooooa
000000000000 DODOO0O Bartelsman, Caballero, and Lyons (1994) OO0 O
oo ooonoobobooobooonooao
oo oodooooooooooooga

M.
NET, = Lz 0 150
Iy,

ooomiooooooomgO iDO000bOO00b0oo0oDbOo0oozOoioooiITag
0000dooooomisoddooooooooooodddooooooooooao
oo ooboobouooouooboisouooooon
0000000 DOO0o0bO000bO00bO00Ob0O0OO0OO0DbOO00DOOOMunand Nadiri
o) D ODOO0DOOODODLOOO0DOOODOO0ODOOODDOOO0ObOOOODDbOOODOOOn
gd

00O 00 O Nishimura and Shirai(2003) O Stiroh (2002) OO O0OOQOOOOOOODOO
0000 1ITO0O000O0DOO00O00D0DOO0O0OOO0ODDOOOonstiron (2002) OOO0O
ITOODOODODODOODOODODODODOODODOOODOOODOOODOO Miyagawa, Ito, and
Harada(2004)0 00 Mun and Nadiri (2002)0 0 0000000O0O0JCERODOOODOO0O
oo ooonoobobooobooonooo
0000oooooooOboO00od2004000JCER DO DODDODDOODOO0OOOOOOn
0 O Miyagawa, Ito, and Harada(2004) D OO0 00000000 DOOO0ODOOOOOODOOO
gooboogooooog oo oboooono

00 000 van der Wiel and van Leeuwen(2004)0 0 0000000 DOOOOOODOO
oo ooonoobobooobooonooo
gooodobooooobooooooboorooooooogoogoobooooooa
goooooooboooobooooooooogooooanarooooobobouoooa

20



gbboobodgboboobobodoboTre ODOUOUOODOOOOOLOOOOOOLDOO
gbbooobogbooboobod

gbooaoiTooboboobuoobboobuoobboobooobboooooononT
gbboobodgboboboobuooboobobooboooboobaaTtobooobooo
ugoboboooobobbooobbobboooobbbooobobobooooboboboad
ugboboogobaaoo

4-2 0000000

ITOOOo0ooooooooooomooobooooooooooooomooo
goooooiToogoobuooooboobooooooogoooooooooo
gdOd 100 000000000000 0000000O00DODODO0000000000oO O
goboboooooooooooimrooooboboooooboooooooboooooao
oo ooonooobooobooonooa
goooooooon

gooboooooboooooimroooboooooobooooobooooooon
000O00DbOO0d0b0O0OvanArk(2004) 0000 000D0OO0OOOO9Y0OODOOODODOO
00000000000 DOO00000D0DOO00DbOO00DOO0ODdOorganizational capitaldd
goooood

000000000000 DOO0DO00ODODO0O0OPrescott and Visscher (1980)0 0 00O
O0000ODOLucas(1978)0 0000 DO0ODOOO0OODODOODOOODODODOODOOODODOO
oo ooooooboobooooao
0o0o0o0oooooooooooooooooooooooooboooooonbooox
oodd20000000000010000000 ITOOOOODDODOOOOOGOn
goobooogoobuooooobooooon

oo ooouoobooboonoooooo
000000000 TFrPOODODOOODOOODODOOODOOOOBasu, Fernald, Oulton, and
Srinivasan (2003)0 00 BFOSO OO ODOOOOOOODDODOOOOOODOOODOOOO
goooogo

Q,=Q, +B, =F(G(Z,,0,).K,.,L,.0,) 0 1600

e bO0OUObbOUObOObOO0O0ODOODOODOOmIeOODObOObObOOonn
gbooboob0o QubobobobobobobobobOobobobobobOoboo

A2 0000000000000 00000D0000DO00000DO0O0O00O00O000O000
0O Coase(1936)01 Penrose(1959), Uzawa(1969) 0 D 0 0D DO OO OOOO

21



ubboobogobbobobooboobobooboobobooobooBbOogobooo
ugbbooobuooboobboobooobuooboobobooboon

On = Bn +(1_5B)()|t—1 t1r70

000000000000000O0O0O0O00O0O0O0O0O0O0O0O0OoOoOoOoOoooooooo
00000o00o0o00o0o00o0o0o0o0ooo0UoO0 TFPOOOOATrOOOOOO
0000000000000000O0O0O00O0O0O0O0O0O0O0O0OoOoOoOooOoooooog
oooo
AT, :FLOAo—EAb+gsGA9 0180

Q Q Q

jt

(1) sgoooooboITobooooooooooboboooooooooon
gisgoboooobobbooiToboboboboboboboTRrPODODODODOD
gbodbimmuooboobooobbooboobbogbooTrPObLbOOODOOODOO
OO002000001980000 solowl 1987000000000 OOC0OODOOOITOOO
gobobboooobobbooobbobboooobobboooboboboooobobood
gooooesonooooboITobobobobobobobobobobobobob
gbooboobooboooooooobooooooooooBrROSOOGOZ, OO0 CESUD
gbobooobgooboobooboobooboboobobooboboogoobogon
ugbbooobggboobobod

OoooOoO0 Hallzeos) U ODOOOOODOODOODOOODOODOOOOOOOO
gboooboooobooooooo 3bobobobobobobobobobobobob
OO00DOoOb0OooobDOoOoboboOooDOshapiro(198e)l 000 0O0OODOOOODOO
gboboobooboobootboobooooobooboobooboobobobobOoooo BLS
gboobooboob1e4o 000 2000000000 0Db0ODbOODODODODbODODOD
goboboooobbbooobbobboooobbbooobooboboooobobood
gbbooobogboobobad

gbboobodooboobboobuoobboobuoobbooboobbodobdLev
and Radhakrishnan (2003)0 OTFP O OO 0OD0OOODOOOOOOODOOOOTFPOODO
ugobobboooobobbooobbobboooobobbooobobobooooboobood

2 0000000000000 00000000000000000000000000
000000004 Basu, Fernald and Shapiro(2000) 000000000000 OOODOOO
0 O 020040 O O Basu, Fernald and Shapiro(200))0 0000000000 DOOOOO0O
OO00oooooooooog

22



oo ooouooboooboogooooooboboooboooooo
oo ooouooboooboogooooooboboooboooooo
000000000000 DOO0O0ODO0OO0OO0DO0ODnOBrynjolfsson (2004)001ITOOO0O
gooboooooooiamTobooooboooobobooooboboooooboooo
oo ooouoobooobooogooooboooboooboooooo
oo ooouoobooobooogooooboooboooboooooo
gd

00 00 0O Nishimura, Ohkusa, and Ariga (1999)0 0 0000000 DOO0OOOO0ODO
0000O0000boOoObOO00o00DobOobOO0o0o00DoDbOO 16 00O0DDOOODO Lev and
Radhakrishnan (2003)0 0 0000000000 DOOOOOOODOO R&DODOOODOO
0000doooooooOo00doodd NEEDSO000O0OODOOODODDOOOOOO0O
0000doopooooDbooR&DOIODODODOOOOOODDODOOOOOOODDOOOOOOO
00000DOO000O0O00DOO00bOOO0OO0DOO0OD0O 100000 4d Information Week
O Compustat Annual Database 0 0000000000 DOOOO7.3%00000000
gooooooon

oo ooouoobooboonoooooo
000000000 DOO0000DODOO0O000D0ODbOO0O000nDOuUzawa(1969)0 00
000000000000 DOOOTobin's qUOOOODOODOOODODOOODOOODODOO
0000000000000 O000DbOO00D0DbOOOdHallOz20000020010000000O0
oo ooonoooboooboooooa
0000000 MHallOOODDOOODO e-capital 000 10 00O OO I reorganizaitond
gooboogooboooooobuooooobuoooa

oo 1 oo obouoooooooa
000000000 D0OO0O TobinO gOOD0DOOOOOOODOODOOODODOODOOO
Wildasin(1984)0 0O OO0 OO 1989[MIHayashi and Inoue(1991))0 0 00000 OODO OO
0o0oOoO0oDbOodoO joooooovs;oboo

V=2 apK 0190

00000DO0000O0O000qO 0O 0000 TobinO qODOOO0OpOODO IODOOO
0o0o@9uoqbobd0bodboooobo0ooboobo0oooOoooooooa
0O 00 0O Yang and Brynjolfsson(2001)00 Cummins(2003)0 (D190 0000000000
000000000000 DOO00ODOO0OO0OO0DO0ODOOdYang and Brynjolfsson(2001)0 O
oo ooooboboboboboooboododododododudouooogag
Cummins(2003)0 OYang and Brynjolfsson(2001) 0 0 0 0 O00OLSOO00O0OOODOOOO

23



oo ooouooboooboogooooooboboooboooooo
0o0dooopooooboooooogoooLsoooooocecMMm O0Ooooooooa
godd SystemGMM OO O000000O0O0OOOOOOOOOOODODDODOOOOOGOO
oo ooonoobobooobooonooo
000000000 D000O0DOdYang and Brynjolfsson(200) 00000000000 0O0O
gobobooooooooooobooo T oooobbouoooa
gd

Cummins (2003)0 O 0O 0O 0 Bond and Cummins (200000 0000000 DOOOOO0O
00000DOO000OOO00DO0b0bO0o0bO00oDoDoOOoOoDOOognTobinhO qODOOOOO
oo ooonoobobooobooonooo
oo ooonoobobooobooonooo
oo ooonoobobooobooonooo
goobooogoobooooooboooooobod

oo ooouoobooboonoooooo
gooboooboouooobooooobooooobuooooon
oo ooouoobooboonoooooo
0o0o0oooooooDoooooooooooooooooooooooooooa
000ddooboooooopooooozeo40oomooooooooooooooooa
oo ooouooboooboogooooooboboooboooooo
goobodoooboooooobooooon

oo ooouooboobooboooooo
oo ooouooboooboogooooooboboooboooooo
000d00doooooooooo0ddoooooooooooboobooon200400 000 O
0000dooooooooo000oooooooooooDoooooog 10%TFPO OO
goooooooooooooon

U boboboobodoboooo

ugbbobuoooobboooobobbuoooobbbooobobboooobobog
gbooboobobobzoo3nbiglsoonobobobobobbobobobobobon
gobobboooobbbooobboboooobobbooobobobooooboobood
gobobboooobbbooobboboooobobbooobobobooooboobood
ugbobogobuodgboobobaooboooon

Hayashi and Prescott(2002)0 00020030 000000000 DOOOOOO0ODOO
ocoooooobooobooooooooboOobobooobDOoobbOobDoooDOooDOoERBL
ooO)yooorBCcUODOOOOOOOOOODOOODOOODOODOOODOODDOO
gobobboooobbbooobboboooobobbooobobobooooboobood

24



0000dooooooboooooogie80 000 RBCOODODODODODDODDODODOOOGOGO
00 RBCOOOOOOOODODODDODODOOOOOOORBCOOOODODODODDODOOOOOGO
goooooooo TRPOUO0OO0OO0OLO0O0O0O0OO0ooo0oooooobboouooa
oo ooonooobooboooooo
oo ooonooobooboooooo
oot ooobobooooooooo
Hall(1990)D OO O OO0 DOO0OO0OO0OO00OD0ODOO00OO0O0DooOOoOooobOooooooo
oo ooonooobooboooooo
0 Caballero and Lyons (1992)0 0 00000000 DO OO Diamond(1982)0 0O OO OO
oo ooouooboooboogooooooboboooboooooo
oo ooouooboooboogooooooboboooboooooo
000000000000 DOO000O00D0DOO0O0OO0DBasu and Fernald(1995)0 19970
oo ooouooboooboogooooooboboooboooooo
gogogoes
00D00000O0000DOO000DbO000D0Basu(1996) 000 000DOOOODOOO
oo ooonoooboobooonooo
O00000D0OO00O0DO00000 Basuand Fernald (1997)0 (2001) 0 0000 effort 00O O
oo ooouoobooobooogboooobooobooboooooao
oo oooobooooooooooon
00 Basuand Fernald (1997)0 (2001) 0 0000 00O0O00OO0OOODOOODODOOOO
oo 100 oooooo o oooooooooooon

th:F(th’th’th’Ojt) (20)

0000000 N (=L,H,E,)0D0000000, J,(=K,U,0000000000

DDDDDDth ooooo L, 0000 H,, 00000000 effortd Ejt goo

jtr jt

gboogoooo th DDDDDDDD(K“)DDDDDD (th),DDDDDDD goo

0O FQO yOOODODDODODOOOODOODO0OOO0OODOO0O0OO00OO00O0O0OO0OO0OOO0O0O0OO0
ubbooobodgboobobuoobooobuoobooobooboon
gzo00bob0obOobOobOobOobobobobo

23 Burnside(1996)0 000000 0O0OODOOODOO

25



ijt =Y, (ijt +Adjt) +A9jt, 0210

ugoog

Ath =Cy (Al jt + Ahjt) +CJj Akjt +CM] Arnjt

Ad; =cyle;, +c;Au,.

ooooooo g ooboo0o0iooooobooboboOooooo

Basu and Fernald (1997)0 (2001) 0 0000000 OCO0O0O0OO0O0DOOOOOOODOO
goboboooobobbooobbobboooobobbooobooboboooobobobood
goboboooobobbooobbobboooobobbooobooboboooobobobood
ugboog

Min Eti[ﬁ @+r,) I WLA(H,E)f U) + P, M +WL¢(S/L) +B K(ﬂ(%()] :

HEUMIs "<l ]

0220

subjectto K; ., =1, +(1-9)K,,

and L =S +L,

000 r, 0000000, W 000 P, 0000000 P O 0O0O000,S000
O00001 00000000 ¢l 0 ¢0000000000000000000
O00DO00O0OAH,E) 000000000000000000000000000000
000000 rNU) 0000000000000000000000000000000
(2200000000000001000000

HA, (H,E) _EA.(H,E)
AH,E)  A(H,E)

0 230

00D0000o0oooooooo A (s=H,E) 0sO0D000000O0O00OOO?230
0000000000 00o0o00 E=EH), EY(H)>000000000000000 ¢
0000000000000000000000de=édh000OnO

26



gbbooobuogbboobooobuoobboobooobuong bDOOoO0boobo
ubboobuodgbbobbuodbtboibbille DOOOOOOOOOOOODLDOO

DDDDDDDDDDDDDDDDDDDDdu:[%))thDDDDDDDDDDDDD

ugbbooobooboobbodboobbooboobboobuoobboobuooboo
gboobooboob21b0obobobobobon

= y,0%; + kA + A,

000000024000000000000000000000000 TFPODOOO A8O
gooooooooooo

000000 Basu and Fernald O 000 O0DODOOOODOODODOODOOOOOO
Vecchi000) D O OO ODODOODOOODODOODODODODODODODOODODODODOODOOOO
Basu(1996) 0 0 0 00O O0O0OODODOOODODODOOODOOOOODOOOODODOOOOOOOd
oo ooouoobooobooogoooonoobbooboooooao
oo ooouoobooobooogoooonoobbooboooooao
oo ooouoobooobooogoooonoobbooboooooao
goooooooooga

Vecchio00) D OO DOOO@meso O OOdO 8sopooodomwonOooooooooooo
0000000 Miyagawa, Sakuragawa, and Takizawa(2005a)00 00 Kawamoto(2005)0 O
o000 DO0O0ODbO0ODODOOODOODOMiyagawa, Sakuragawa, and Takizawa(2005a)
0ododooooo24000 0000000000000 0000O0 00000000 ogagd
00D0O00OD0DOO000D0ODOOoOo0DoDbOOoOoOoOwakita(1997) DO oooooooooad
00D000D0O0000O00D0O0O0D0DOO Vecchi(000)0OOOoOoOoDOOOoOOoOOOd
000ooooooobooodoooooeoioooooooooooooooooa
oo ooonooobooboooooo
oo ooonooobooboooooo
000ooooooooboooooooooooooooon:2

Miyagawa, Sakuragawa, and Takizawa(2005a)0 OO0 00000000 OOODOODOO
000000000000 DOOKawamoto(200500JIPO OO0 DOOODOOOO OO 240
oo oooobbouoooa
00D000D0O00000O00D0OO0O00D0DbOO00 Kawamoto(2005 00000000 O0O

24 Miyagawa, Sakuragawa, and Takizawa(2005b)0 O (240 000000000 O0O0O
O00000oooooDOooooo

27



00dooooooobooddoon 3o oooooooooooao
oo ooouoobooobooogoooonoobbooboooooao
oo oooooooo

Kawamoto(2005)0 0 0 00000000 DOODOOODOOOOOOOODOOOOOO
00000000000 DbOO0OO0DOOobec UOO0DODOODOOODOODOODAd purified
technological progressratel 0 0 00 0000000 O0OO0OODOOOOOOODOOODOOO
gobobodoobouooooobooooboboooooooga

Kawamoto(2005)0 0D 00000000000 DODOODOOODOOOODODODOODOOODOO
oo ooouoobooobooogoooonoobbooboooooao
O0O0O0O0ODO0O00O0O0O0O0D0DO Miyagawa, Sakuragawa, and Takizawa(2005a) O
Kawamoto(2005)0 0O 0 0 00000 O0OOO0DOOOODDODO0ODOOODODOOOOOODODOOO
Kawamoto(2005)0 0 0000000000 DOO0O0O O OKawamoto(2005) 0 0000000
oo ooonoooboooboooooa
goooooooood
O00M2400000000000y000y=1-nuO0O0000DOOOOOOO uO
000000000000 ooOn0O0D0DO0OOO 110 OMiyagawa, Sakuragawa,
and Takizawa(2005)0 O 0 0D 000 O0O0OO0O0OOO0DOODOOODODODODOOOOOODODOO
0000doopooooD 11 0000000019950 000002005000000000
O O Nishimura, Ohkusa, and Ariga(1999) 0 Miyagawa, Sakuragawa, and
Takizawa(2005a) 0 0 0 0 0 00O 0O0O0O0ODOOO Miyagawa, Sakuragawa, and
Takizawa(2005a)0 0 01990 0 000 000O0OOO19950 0000020050000 000
oo oooooboboooboonooo
oo oooobooooobouooono
gobogobooboonooouoobooobooboobooooobouoooo
oot oooooooa
goobooooobooooobuooobboooooboooo
000000000000 00oboooOoDOonoOdGali (19990 00oooooooog
0000 RBCOOOOODODODDOODODODOOOOOOOOOODOODODDODOOOOOGOO
0000000000000 0000000 Gali (1999)YD00D0DODODODODODn
(sticky price)d O O new Keynesianmodel 0 0000000000 O0OOO0OOODOOOO
oo ooouoobooobooboooooooboooboooooa
oo ooouoobooobooboooooooboooboooooa
O00000000Gali(1999) 00000000 ooDOnOo 200000 VARODO
godooogobooonoooouooboooboogboooonooboboooboooooao
000oooooooboooooooooooooooobobooooogs

s 000 Gali(o)yoooooooooooooopoooooooooboooooooDd

28



Basu, Fernald and Kimball(2004)O O Gali (1999)0 0000000000000 O0OO
0000dooooooooo0m2400000000 TFRrPOOODODOODDODOOOOOO
0000000 aggregate purified technological shock OO0 00000000 OOOO0O
O000O00D0O000D00O0 aggregate purified technological shock OO0 O OO0 O0OOO0OO0O
O0d0DO0DO0odoO0Gali (19990 00000000000 DOODODODOOOOOOODn
oo ooouooboooboogooooooboboooboooooo
0000000000000 000DOO00000O0DOO00ODDOOOnddsticky price model
0o0oooooooooone2e

0 0O 0O 0 OBasu, Fernald and Kimball(2004)O O O O O O O OMiyagawa, Sakuragawa,
and Takizawa(2005b)0 Kawamoto and Nakakuki(2005)0 00 00000000 0OO
Miyagawa, Sakuragawa, and Takizawa(2005b)0 00 0 000 0OOO0OOOOODOO
Kawamoto and Nakakuki(2005) 0 O KEO O O OO DOOOOOODODOOOOOODOO

Kawamoto and Nakakuki(2005)0 O O Basu, Fernald and Kimball(2004)0 O OO OO
oo oooooobooobooonooao
gooboooooobuooooo

Miyagawa, Sakuragawa, and Takizawa(2005b)0 OO0 0000 O0O0O0DOOOOOODOO
oo ooooooboooboooooo
0 O O O Basu, Fernald and Kimball(2004)0 Kawamoto and Nakakuki(2005)0 O 0O 0O O
0000000 newKeynesianmodel DO OO0 0OO0OO0O0OOODOOOOOODOOOOOO
000000000000 DO00D0000OOnew Keynesianmodel OO0 OOO0OOOO0O
oo ooonoooboooboooooao
Miyagawa, Sakuragawa, and Takizawa(2005b)C] 00 0 new Keynesian model O O OO 0O O
O0O0000O00O0O00O0 laborreallocationmodel OO0 ODOO0OO0O0OOOODODODODOODO
gooooooboooogo

00000000oooooooooboooboo0ddooodogoog rRBCOOO
oo ooonoooboooboooooao
0000 Gali, Lopez-Salido, and Valles(2003)0 O sticky pricemodel DO OO DO OO OO
gooooooobooboooooooooboooboobooouoooooobooon

Gali (1999) 0000000 DOO0O0OOODDOd Christiano, Eichenbaum, and Vigfusson
(2003) O O O O Christiano, Eichenbaum, and Vigfusson (2003)0 0 00000 0O0O
BraunOD O OQO20040 00000000 VAROOOOOOOOOOOOOOOOOOOO
o000o00ooo0oooooooooooooooooooooooooooog

26 0000000 Basu, Fernald and Kimball(2004) 0 OO ODOOODOODODOODOOODO
Malley, Muscatelli, and Woitek (20050 0 000000 0O OO O O O OBasu, Fernald and
Kimball(2004) 0 O OO OOOOOOOOOOOOOMarchetti and Nucci (20050000
0000000000000 dstickypricemodel D00 O00D0OOO0DOOODO

29



gbooboobooboooooobob rBCOODODODODOOODODODOOODODOD
00000 TaylorruleDOODOOOOOOOODOOOOOODODOODOOODOOO
ugobobboooobobbooobbobboooobbbooobooboboooobooboboad
OOo0o0o0oobOoOoooooDOooboOdwvolker DOOOODOOODOOOOOODOO
ugobobboooobobbooobbobboooobbbooobooboboooobooboboad
ugobobboooobobbooobbobboooobbbooobooboboooobooboboad
ubboobuodgbbooboobbooboobbooboab

U boob oboobbooboobboobodab

Hayashi and Prescott(2002)0 0 0 00000000000 O0ODOOOOOOOOODOO
ugobobboooobobbooobbobboooobbbooobooboboooobooboboad
ugobobboooobobbooobbobboooobbbooobooboboooobooboboad
ubbogobuodgbbooboobbooboobbooboabobg

OO0 Solovd 19570000 TFPO O OO OOODOOODOODOODOOOOOODOO
ubboobuoobboouoboobboobooobooboobod TEP DO
ugbbooboboobobboobobuoobbuoobboobboobboobooon
ubbooboabood

ugbob bboobobooobuoobbuoobboobboobbooobuoooboaonobg
ugbboobuoobbooboobbooboobbooboobbuooboan

ubo booboobda TrPOOO0OOLOOODLDOOOOOODOOObOOObLbOoO0bOoOnOn
gboobooooboobesoooeongoooonD TRPOODODODOD
ugbbooboboobobboobobuoobbuoobboobboobboobooon
o00000000OTRFPODODODODLDODODLDODODODODLOODLO

ugbo TRrPOOOOOOOO0OOOOODOOOObOUOObObOOooboobobooooboooboo
gboboooooooooooooooooooooooooooooogeodn
ugbbooboboobobboobobuoobbuoobboobboobboobooon
gbooaoo

b0 obooooimoobooboooobooooooooooooooooooog 1990
gboboobimmrooobooboobbooboobboobooboobooariro
ubodg TrPOOO0O0bOOooooobboobuoobboobuomoobaabon
ugbbooboobobbouobobuoobbuoobboobboobboobooonn
goog

ugbo oog iImobboobouoobboobuobbooboobooobooboo
ubbooboobobboobobuoobboobboobboobboobooon
ubbooboobobboobobuoobboobboobboobboobooon

30



gooooooooooogo

oo oboooobooooboooobbooonooooooooooobouooon
TFrP OO OOOOOOOOODO0OO0O0O0oooooooooooonoooooon
oo oooboouooooooo
00000000 DO000D0DOOO000DOOO000DODOOOdsticky price model
00000000 Olabor reallocationmodel D0 O ODOOOODOODOODOODO
oo oooboooooooooo
gooogo

goopdzo0060 30000020020 10000000000000009% 00000
gbobooboobooooooobooooobobobobOobobOob 1000000
goboboooobbbooobbobboooobobbooobooboboooobobood
goboboooobbbooobbobboooobobbooobooboboooobobood
ubbobobodgboobbooboobod

gbboboooobobbooobbboooobbbooobobobooooobbobod
goboboooobbbooobbobboooobobbooobooboboooobobood
ugbbooobooboobboobuoobbooboobboobuoobboobuooboo

31



goon

00 00000 OOoolesmuoooodddoooooboboooooooooa
gobooooon

00 OOoOob0o0O DOooozoeo4OddopoooooOoO0od0ooooooon

0 0000 oOogozoosmoopdddd TFRPOOOO 19900 00000000000
0o0oooooooobboodoogooooire  pp. 137-167

00 OOoOopooO bOoOozx030ddoonono ODoOO0i10000000000ad
googa

00 0000 000OOoOo gooozoeod@oooooooooooooomooa
0 0 230 pp.95-126

00 OOoOoboOo 0001980000000l ooooooooooooooao

googag

OO0 QOdOoOozoeoe001000ddddooooooodd0oooooooooooon
gooodoooobooooooogd

00 O0O0@ess)ooobooooonD OoOobOoOooDbhoOoboooooOmoOoooa
O0Owvol. 9

00 OOO0O0O0O DOD0O000 00000 0OO0O019MMKEOC DO0ODDODOO 0000
gobooobobooooonoooooobooooo

00 OdOoOoeemoooooobobododoooon

gofdfdzoMooodono oooboboboooodo oo

gofdfdzo4@ooooooooonOo OoiImooooooooo

00 OdoOozooioooooooOoOooOoooooonon

00 0O0bOO0O0 00000 Oooooo oobozoeo4oopoooboooooodd
gooooooooud ooobd oooboooobboooooboooao
goooooo

00 0000 OOoozeo3smoooodooooooooooolimooooooooa
gobooooobooogooooga

00 ODOoOopoboobobzood4Ooooooooooooooon

000doopooobboz0400000doooooooooooooa

00 gOoOozoo4mooood ooooOooooboobObOoObOoodoooooon

00 00Oooo o200 0dfdfddoooboobObbooboooooOooo O19v0
0000ooooooobmoOooooDoa40 pp. 1-16

00 Oooi1eesmiooooodddooooooboboooooooddoooonlad
pp.71-97

0 Odogzo3ooooobooooodooon obboboobO0 OOooogooo 10

32



goboooooooooooon

00 OOoO0oboO DOoozeo4OdddoopooOooooO0odooooon

ugo gooood oo ouod ooobodo oooobo oboobo dooogd
0 ooogob oobuo bobboooo ooobo obooob ooo
00000000 O000OO0 ObO@oom)yoooooohoooobdaddaigron
BOMoDoDoDoo0oddoooo dodoogogo 1o

Braun, R. AL OO0 O002004MO0000000000000000OOOOOOO0O
O000O0O0O0o0ooss, pp.289-298

00 0O (oo3))[modoDb 10000000b00db0 Ooboobooobobooooa
0doododod OOoboooOo oOoobooooi1o0o0o0o0o0ooooooog
RN

00 0000 00000 Oogecsmooooooboboboooomooon
0o0oooooooo di00odooooonanpp.1-33

00 OO0OO0 Obbzooe000fd0fdfdoooooboboooooood

00 0OOoOO0O bOobzo40dddoocebP ODO0D0DODODDODOOOOOOOOOO
oo oobbodooobobuoooobooooobuoooon

00 0000 oopzeoe0opoiddooboOodoonooOoooooonoood
oddoooooooooooooo

00 OOoO0OO0 Obobzxoo4DO0dOiIToodoooooooooooboooooooa
0 0 0550 pp. 245-260

00 OOOO0o bOobzoo5MOo00odooooooooon

00 goOozoeosmiToddooooboObOoOoOoooooooon

00 0002004 00000000000DO0O0O0DO00O0ODODOO0ODORIeti Discussion
Paper 04-J-032

00 0OOO0OO0 0O0Db200100000 O1980000 1900001000000 0O0O
0oodoos800o0dodooodonnpp. 3-17

Ahn, S., K. Fukao, and H. Kwon (2004), “The Internationalization and Performance of
Korean and Japanese Firms: An Empirical Analysis Based on Micro-Data,”
Seoul Journal of Economics 17, pp. 439-482.

van Ark, B. (2002),“ Measuring The New Economy: An International Comparative
Perspective,” Review of Income and Wealth 48, pp. 1-14.

van Ark, B. (2004), “The Measurement of Productivity: What Do the Numbers Mean?,”
in G. Gelauff, L. Klomp, S. Raes, and T. Roelandt eds., Fostering Productivity,
Elsevier, pp. 29-61.

Aw, B., S. Chung, and M. Roberts (2001), “Firm-Level Evidence on Productivity

33



Differentials, Turnover and Exports in Taiwanese Manufacturing,” Journal of
Development Economics 66, pp. 51-86.

Bahk, B. and M. Gort (1993), “Decomposing Learning by Doing in New Plants,” Journal
of Political Economy 101, pp. 561-583.

Baily, M. N. (1981), “Productivity and the Services of Capital and Labor,” Brookings
Papers on Economic Activity, pp. 1-50.

Bartelsman, E. J., R. J. Caballero, and R. K. Lyons (1994), “Customer- and
Supplier-Driven Externalities,” American Economic Review 84, pp. 1075-1084.

Bartelsman, E. J. and M. Doms (2000), “Understanding Productivity: Lessons from
Longitudinal Microdata,” Journal of Economic Literature 38, pp. 569-594.

Basu, S. (1996), “Procyclical Productivity: Increasing Returns or Cyclical Utilization?,”
Quarterly Journal of Economics, vol. 111, pp. 719-751.

Basu, S. and J. G. Fernald (1995), “Are Apparent Productive Spillovers a Figment of
Specification Error?,” Journal of Monetary Economics, vol. 36, pp. 165-188.

Basu, S. and J. G. Fernald (1997), “Returns to Scale in U.S. Production: Estimates and
Implications,” Journal of Political Economy; vol. 105, pp. 249-283.

Basu, S. and J. G. Fernald (2001), “Why Is Productivity Procyclical? Why Do We Care?,”
in C. Hulten, E. Dean, and M. Harper eds., New Developments in Productivity
Analysis, University of Chicago Press.

Basu, S., J. G. Fernald, and M. Kimball (2004), “Are Technology Improvements
Contractionary?,” NBER Working Paper No. 10592, forthcoming in American
Economic Review.

Basu, S., J. G. Fernald, N. Oulton, and S. Srinivasan (2003), “The Case of the Missing
Productivity Growth: or Does Information Technology Explain Why
Productivity Accelerated in the United States but not the United Kingdom?,”
NBER Working Paper No. 10010.

Basu, S., J. G. Fernald, and M. Shapiro (2001), “Productivity Growth in thel1990s:
Technology, Utilization, or Adjustment?,” Carnegie-Rochester Conference
Series on Public Policy 55, pp. 117-165.

Benhabib, J. and B. Hobijn (2003), “ Another View of Investment : 40 Years Later,” in P.
Aghion, R. Frydman, J. Stiglitz, and M. Woodford eds., Knowledge,
Information and Expectations in Modern Macroeconomics, Princeton
University Press, pp. 522-545.

Bond, S. and J. Cummins (2000), “The Stock Market and Investment in the New
Economy: Some Tangible Facts and Intangible Fictions,” Brookings Papers on

Economic Activity, pp. 61-108.

34



Brynjolfsson, E. (2004), Intangible Assets, CSK OO0 D 0000000 OOODOOOOO
goooga

Burnside, C. (1996), “Production Function Regressions, Returns to Scale, and

Externalities,” Journal of Monetary Economics, vol. 37, pp. 177-201.

Caballero, R. J. and M. Hammour (1994), “The Cleansing Effect of Recessions,”
American Economic Review 84, pp. 1350-1368.

Caballero, R. J. and M. Hammour (1996), “On the Timing and Efficiency of Creative
Destruction,” Quarterly Journal of Econnomics 111, pp. 805-852.

Caballero, R. J., T. Hoshi, and A. K. Kashyap (2004), “Zombie Lending and Depressed
Restructuring in Japan,”

<http://gsbwww.uchicago.edu/fac/anil.kashyap/research/Zombiesnov302004.pdf>

Caballero, R. J. and R. K. Lyons (1992), “External Effects in U.S. Procyclical

Productivity,” Journal of Monetary Economics 29, pp. 209-225.

Christiano, L., M. Eichenbaum, and R. Vigfusson (2003), “What Happens after a
Technology Shock?” NBER Working Paper No. 10254.

Coase, R. (1936), “The Nature of the Firm,” Ecornnomica 4, pp. 386-405.

Colecchia, A. and P. Schreyer (2002), “ICT Investment and Economic Growth in the
1990s: Is the United States a Unique Case?,” Review of Economic Dynamics5,
pp. 408-422.

Cummins, J. G. (2003), “A New Approach to the Valuation of Intangible Capital,” NBER
Working Paper No. 9924.

Cummins, J. G. and G. L. Violante (2002), “Investment-Specific Technical Change in the
United States (1947-2000): Measurement and Macroeconomic Consequences,”
Review of Economic Dynamics 5, pp. 243-284.

DelLong, J. B. (2002), “Productivity Growth in the 2000s,” in M. Gertler and K. Rogoff
eds., NBER Macroeconomics Annual 2002, MIT Press, pp. 113-145.

Denison, E. (1964), “The Unimportance of the Embodied Question,” American Economic
Review 54 (Papers and Proceedings), pp. 90-93.

Diamond, P. (1982), A Search —Equilibrium Approach to the Micro Foundations of
Macroeconomics, MIT Press.

Diewert, E. (1976), “Exact and Superative Index Numbers,” Journal of Econometrics 4,
pp. 115-145.

Domar, E. (1961), “On the Measurement of Technical Change,” Econnomic Journal 71, pp.
708-729.

Evans, D. and B. Jovanovic (1989), “An Estimated Model of Entrepreneurial Choice

under Liquidity Constraint,” Journal of Political Economy 97, pp. 808-827.

35



Foster, L., J. Haltiwanger, and C. Krizan (2001), “Aggregate Productivity: Lessons from
Microdata Evidence,” in C. Hulten, E. Dean, and M. Harper eds., New
Developments in Productivity Analysis, University of Chicago Press.

Fukao, K., T. Inui, H. Kawai, and T. Miyagawa (2004),“ Sectoral Productivity and
Economic Growth in Japan, 1970-98,” in T. Ito and A. K. Rose eds., Growth +
Productivity in East Asia, University of Chicago Press, 2004, pp. 177-227.

Fukao, K. and H. Kwon (2005), “Why Did Japan’s TFP Growth Slow Down in the Lost
Decade? An Empirical Analysis Based on Firm-Level Data of Manufacturing
Firms,” RIETI Discussion Paper 05-E-004.

Gali, J. (1999), “Technology, Employment and the Business Cycle: Do Technology Shocks
Explain Aggregate Fluctuations?,” American Economic Review, vol. 89, pp.
249-271.

Gali, J., D. Lopez-Salido, and J. Valles (2003), “Technology Shocks and Monetary Policy:
Assesing the Fed's Performance,” Journal of Monetary Economics 50, pp.
723-743.

Good, D., M. Nadiri, and R. Sickles (1999), “Index Number and Factor Demand
Approaches to the Estimation of Productivity,” in Handbook of Applied
Econometrics. Microeconometrics, pp. 14-80.

Gordon, R. (2000), “Does the ‘New Economy’ Measure Up to the Great Invention of the
Past?,” Journal of Economic Perspectives, Vol.4 No.14, pp. 49-74.

Greenwood, J., Z. Hercowitz, and P. Krusell (1997), “Long-Run Implications of
Investment Specific Technological Change,” American Economic Review 87, pp.
342-362.

Greenwood, J., Z. Hercowitz, and P. Krusell (2000), “The Role of Investment-Specific
Technological Change in the Business Cycle,” European Economic Review 44,
pp. 91-115.

Hall, R. (1990), “Invariance Properties of Solow's Productivity Residual,” in P. Diamond
(ed.) Growth, Productivity, Unemployment, Cambridge, MA: MIT Press.

Hall, R. (2000), “E-Capital: The Link between the Stock Market and the Labor Market
in the 1990s,” Brookings Papers on Economic Activity, pp. 73-118.

Hall, R. (2001), “The Stock Market and Capital Accumulation,” American Economic
Review 91, pp. 1185-1202.

Hall, R. (2004), “Measuring Factor Adjustment Costs,” Quarterly Journal of Economics
119, pp. 899-927.

Hayashi, F and T. Inoue (1991), “The Relation between Firm Growth and Q with

Multiple Capital Goods: Theory and Evidence from Panel Data on Japanese

36



Firms,” Econometrica 59, pp. 731-753.

Hayashi, F. and K. Nomura (2005), “Can IT be Japan’s Savior?,” Journal of the Japanese
and International Economies 19, pp. 543-567.

Hayashi, F. and E. C. Prescott (2002), “The 1990s in Japan: A Lost Decade,” Review of
Economic Dynamics 5, pp.206-235.

Hulten, C. (1992), “Growth Accounting when Technical Change Is Embodied in Capital,”
American Economic Review 82, pp. 964-980.

Hulten, C. and F. Wykoff (1981), “The Measurement of Economic Depreciation,” in C.
Hulten ed., Depreciation, Inflation and the Taxation of Income from Capital.
The Urban Institution, Washington, D.C, pp. 81-125.

Jensen, J. B., R. H. McGuckin, and K. J. Stiroh (2001), “The Impact of Vintage and
Survival on Productivity: Evidence from Cohorts of U.S. Manufacturing
Plants,” Review of Economics and Statistics 83, pp. 323-332.

Jorgenson, D. W. (2001), “Information Technology and the US Economy,” American
Economic Review 2001, vol. 91, pp. 1-32.

Jorgenson, D. W. and Z. Grilliches (1967), “The Explanation of Productivity Change,”
Review of Economic Studies 34, pp. 249-280.

Jorgenson, D. W. and K. Motohashi (2005), “Information Technology and the Japanese
Economy,” Journal of the Japanese and International Economies 19, pp.
460-481.

Jorgenson, D. W. and K. Nomura (2005), “The Industry Origins of Japanese Economic
Growth,” Journal of the Japanese and International Economies 19, pp.
482-542.

Jovanovic, B. (1998), “Vintage Capital and Inequality,” Review of Economic Dynamics 1,
pp. 497-530.

Kawamoto, T. (2005), “What Do the Purified Solow Residuals Tell Us about Japan’s Lost
Decade?,” Monetary and Economic Studies 23, pp. 113-148.

Kawamoto, T. and M. Nakakuki (2005), “Purified Solow Residual in Japan’s
Manufacturing: Do Technology Improvements Reduce Factor Inputs?,” mimeo.

Krugman, P. (1994), The Age of Diminished Expectations, The MIT Press.

Lev, B. and S. Radhakrishnan (2003), “The Measurement of Firm-Specific Organization
Capital,” NBER Working Paper No. 9581.

Lilien, D. M. (1982), “Sectoral Shifts and Cyclical Unemployment,” Journal of Political

Economy 90, pp. 777-793.

Lucas, R. E. Jr. (1978), “On the Size Distribution of Business Firms, “ Bell Journal of

Economics 9, pp. 508-523.

37



Malley, J. R., V. A. Muscatelli, and U. Woitek (2005), “Real Business Cycles, Sticky
Wages or Sticky Prices? The Impact of Technology Shocks on US
Manufacturing,” European Economic Review, vol. 49, pp. 745-760.

Marchetti D. J. and F. Nucci (2005), “Price Stickiness and the Contractionary Effect of
Technology Shocks,” European Economic Review, vol. 49, pp. 1137-1163.

Miyagawa, T., Y. Ito, and N. Harada (2004), “The IT Revolution and Productivity
Growth in Japan,” Journal of the Japanese and International Economies, vol.
18, pp. 362-389.

Miyagawa, T., Y. Sakuragawa, and M. Takizawa (2005a), “Productivity and the
Business Cycle in Japan —Evidence from Japanese Industry Data-,” RIET/
Discussion Paper 05-E-022.

Miyagawa, T., Y. Sakuragawa, and M. Takizawa (2005b), “The Impact of Purified
Technological Shock on the Japanese Business Cycle,” mimeo.

Mun, S. and M. Nadiri (2002), “Information Technology Externalities: Empirical
Evidence from 42 U. S. Industries,” NBER Working Paper No. 9272.

Nelson, R. (1964), “Aggregate Production Functions and Medium-Range Growth
Projections,” American Economic Review 54, pp. 575-606.

Nishimura, K. G., T. Nakajima, and K. Kiyota (2005), “Does the Natural Selection
Mechanism Still Work in Severe Recessions? Examination of the Japanese
Economy in the 1990,” Journal of Economic Behavior and Organization 58, pp.
53-78.

Nishimura, K. G., Y. Ohkusa, and K. Ariga (1999), “Estimating the Mark-up over
Marginal Cost: A Panel Analysis of Japanese Firms 1971-1994,” /nternational
Journal of Industrial Organization 17, pp. 1077-1111.

Nishimura K. G. and M. Shirai (2003), “Can Information and Communication
Technology Solve Japan’s Productivity-Slowdown Problem?,” Asian Economic
Papers 2, pp. 85-136.

Oliner, S. and D. Sichel (2000), “The Resurgence of Growth in the Late 1990s: Is
Information Technology the Story?,” Journal of Economic Perspectives 14, pp.
3-22.

Penrose, E. (1959), The Theory of the Growth of the Firm, Basil Blackwell Publishers,
goboooobooogoonoooooon

Phelps, E. S. (1962), “The New View of Investment: A Neoclassical Analysis,” Quarterly
Journal of Economics 76, pp. 548-567.

Power, L. (1998), “The Missing Link: Technology, Investment and Productivity,” Review
of Economic and Statistics 80, pp. 300-313.

38



Prescott, E. C. (1998), “Needed: A Theory of Total Factor Productivity,” /nternational
Economic Review 39, pp. 525-551.

Prescott, E. C. and M. Visscher (1980), “Organization Capital, “ Journal of Political
Economy 88, pp. 446-461.

Sakai, K., I. Uesugi, and T. Watanabe (2005), “Firm Age and the Evolution of Borrowing
Costs: Evidence from Japanese Firms,” R/IET/ Discussion Paper 05-E-026.

Shapiro, M. D. (1986), “The Dynamic Factor Demand for Capital and Labor,” Quartely
Journal of Economics 101, pp. 513-542.

Solow, R. M. (1957), “Technological Change and the Aggregate Production Function,”
Review of Economic and Statistics 39, pp. 312-320.

Solow, R. M. (1960), “Investment and Technological Progress,” in K. Arrow, S. Karlin,
and P. Suppes eds., Mathematical Methods in Social Sciences 1959, Stanford
University Press.

Solow, R. M. (1987), “We'd Better Watch Out,” New York Times Book Review, July 12,
p.36.

Sonobe, T. and K. Otsuka (2001), “A New Decomposition Approach to Growth
Accounting: Derivation of the Formula and Its Application to Prewar Japan,”
Japan and the World Economy 13, pp. 1-14.

Stiroh, K. J. (2002), “Are ICT spillovers driving the new economy?,” Review of Income
and Wealth 48, pp. 33-58.

Syrquin, M. 19860, “Productivity and Factor Reallocation,” in H. Chenery, R. Sherman,
and M. Syrquin eds., /ndustrialization and Growth — A Comparative Study,
Oxford University Press, pp. 229-262.

Uzawa, H. (1969), “Time Preference and the Penrose Effect in a Two-Class Model of
Economic Growth,” Journal of Political Economy 77.

Vecchi, M. (2000), “Increasing Returns, Labour Utilization and Externalities:
Procyclical Productivity in the United States and Japan,” Economica, vol. 67,
pp. 229-244.

Wakita, S. (1997), “Chronic Labor Hoarding: Direct Evidence from Japan,” Japanese
Economic Review, vol. 48, pp. 307-323.

Whelan, K. (2000), “ Computers, Obsolescence, and Productivity,” Federal Reserve
Board, Finance and Economics Discussion Series Paper, 2000-6.

van der Wiel, H. and G. van Leeuwen (2004), “ICT and Productivity,” in G. Gelauff, L.
Klomp, S. Raes, and T. Roelandt eds., Fostering Productivity, Elsevier, pp.
93-114.

Wildasin, D. E. (1984), “The q Theory of Investment with Many Capital Goods,”

39



American Economic Review 74, pp. 203-210.

Wolff, E. (1991), “Capital Formation and Productivity Convergence over the
Long-Term,” American Economic Review 81, pp. 565-579.

Wolff, E. (1996), “The Productivity Slowdown: The Culprit at Last? Follow-Up on Hulten
and Wolff,” American Economic Review 86, pp. 1239-1252.

Wolff, E. (2002), “Computerlization and Structural Change,” Review of Income and
Wealth 48, pp. 59-75.

Yang, S. and E. Brynjolfsson (2001), “Intangible Assets and Growth Accounting:

Evidence from Computer Investments,” mimeo.

40



=1 EEMHOEE
BAEEES
34 2
3:“@]73&0:&2& J’inijljjsﬁzk~ q:'FHEj
871 (L) HA(K) (AEEZOMH %“H’;ﬂiﬁﬁi";
BhEiEXxEds) ™H 2)
EEY | EER—ADFHE E£ER—IXDELR E£ER—XADTFP 4£EAR—IXDTFP
(Q) £ EMQ/L HEM(Q/K) (Q/X) (Q/2)
EH
HAMEIE | (FHIEER—RD FIEESR—RAD FIJER—ID
(Y) FEEEME(/L BEREEM(Y/K) TFP(Y/X)

BE—EZ0EERE BBREZRDEETH

41



KEO JIP JCER
43 84 35 108 23 13
1970 73-98 1980 2003
1960-2000 2002 1970-2002
1960-2000 (1970-2000 2002 1980-2002 2003
1955-2000 1970-98 2002
1995 1990 1995 1995
2 2
11 11
3
4 4
IT Jorgenson and
Nomura(2005) T T
42 37 2
3 45 BEA Hayashi and Inoue (1991),
1998
KEO 1996 2004

42



31990 TFP
IT
GDP 1993 SNA JP P P
2006 1970-2002
KEO
Jorgenson & GDP 1993 SNA IT KEO
Motohashi (2005)| +975-2003
. KEO
Hayashi & GDP 1993 SNA KEO
Nomura (2005) 1960-2000 2
Hayashi & 1
Prescott (2002) | 1960-2000 | GNP 1968 SNA
@002) | 1981-2000 | CDF 1993 SNA
GDP 1968 SNA
(2001) 1980-1999
KEO
(2004) | 1985-1999
GDP 1968 SNA JP P
Kawamoto (2005)| 1973-1998
()| 10812008 | GOP 1993 SNA J
2005
NIPA
2
3 GNP 1968 SNA
4
5 2002 1968 SNA

43




4 TFP
Jorgenson Hayashi & Hayashi & Kawamoto
2006 (2) Motohash Nomura Prescott © ) @ (h)
i (b) c) (d)
1970 1.55% 1.57% 0.00% 0.52%
1980 1.29% 1.25% 0.70% 2.36% 1.60% 1.20% -1.55% 1.90%
1990 0.58% 0.58% -0.20% 0.18% 0.20% -0.90%  -0.41% 1.90%
0 80 -0.71%  -0.67% -0.90%  -2.17%  -1.40% -2.10% 1.14% 0.00%
2005
() 1970 70 80 1980 80 90 1990 90 2002
(b) 1970 75 80 1980 80 90 1990 90 2003
1970 73 84 1980 84 90 1990 90 2000
(d) 1970 73 83 1980 83 91 1990 91 98
(€ 1980 81 90 1990 91 2000
() 1980 87 93 1990 94 97
©) 1980 85 89 1990 90 99
(h) 1980 80 90 1990 90 98

44



1980-90 1990-2000 2000-2002
1980-85 1985-90 1990-95  1995-2000
3.15% 2.47% 3.82% 1.11% 0.91% 1.32% 0.93%
1.37% 1.29% 1.46% 0.82% 0.83% 0.80% 0.73%
-0.03% -0.04% -0.01% 0.00% -0.01% 0.01% 0.07%
0.55% 0.43% 0.67% 0.00% 0.12% -0.13% -0.33%
TFP 1.25% 0.80% 1.70% 0.30% -0.04% 0.64% 0.46%

JCER

45



6 TFP 26
TFP
85-90 90-95 95-2000 3
0.2654 0.1966 0.5154 0.2586
0.05 *kk (006) *kk (005) *kk (004) *kk
1.2032 2.2896 14912 0.9988
024 *k*k (040) *k*k (006) *k*k (088) *k*k
0.1569 0.1821 0.2434 0.2652
0.06 ol (0.10) * (0.01) falaied (0.07)
-2.5320
054 *k*k
2.2098
022 *kk
-0.0293
(OOO) *k*k
-0.1107
(0_00) Fdkk
-0.0435
(OOO) *k*k
fixed effects fixed effects fixed effects fixed effects
(GLS) (GLS) (GLS) (GLS)
Adjusted R-squared 0.7280 0.9513 0.9861 0.9818
1
(2 white t *10% **5% ***10
3 85 90 95
4 IT
26 33
25 27
28

46



TFP) IT)
Oliner & G
Sichel ordon Jorgenson Whelan ERP2001 ERP2002
73-95 72-95 73-90 74-95 73-95 73-95
95-00 95-00 95-99 96-98 95-2000 95-2001
70 1.40 142 1.26 1.16 1.39 1.39
90 2.55 2.86 211 2.15 3.01 2.60
1.15 1.44 0.85 0.99 1.63 1.21
- 0.40 - - 0.04 -0.48
- 1.04 - - 1.58 1.70
0.34 0.37 0.45 - 0.38 0.57
IT (0.59) (0.60) (0.54) (0.46) (0.62) (0.60)
TFP 0.77 0.52 0.50 - 1.19 1.07
IT (0.47) (0.30) (0.31) (0.27) (0.18) (0.16)
0.04 0.15 -0.10 - 0.00 0.04
IT 92% 63% 100% 74% 49% 63%
TEP T 61% 58% 62% - 15% 15%

( Oliner & Sichel (2000), p.13, Table 2; Gordon (2000), p.64, table 3.2; Jorgenson (2001), p.25, Table 8
Whelan (2000), p.34, Table 5; Economic Report of the President (ERP [2001], ERP[2002]), p.28, Table 1-1,

47




1985-90 1990-95 1995-2000 2000-03
Jorgenson Jorgenson
and Nomura and Nomura
JCER JCER (2005) JCER (2005) JCER
473 4.73 0.67 0.67 1.27 1.26 1.26 1.34 0.82 0.82
0.39 0.47 -051 -1.38 -0.15 -0.32 -0.27 -0.18 -0.61 -043
1.29 3.33 0.88 0.98 1.68 0.45 1.26 0.76 0.34 0.77
0.69 0.87 0.24 0.15 0.22 0.50 0.50 041 0.40 0.19
2.36 0.06 0.07 143 -0.48 0.63 0.00 0.35 0.69 0.29
JCER JCER
17
3 Jorgenson and Nomura(2005)  GDP

48



(A2)
(A3)

B1)
(B2)
(B3)

C1)
(C2)
(C3)
(C4)

D1)
(D2)
(D3)
(D4)

(F)

van Ark (2004)

49



10

(A) 41282 36437 74323 125343
(B) 784 2037 1089 10720
(B)/(A)% 19 5.6 15 8.6

16

50



Nishimura,
1995 Ohkusa, and 2005  Miyagawa, Sakuragawa, and Takizawa (2005a)
Ariga (1999)

1972-1992 1971-1994 1970-1998 1976-2002 1976-1990 1991-2002

0.740 1.186 0.581 1.217 1.070 1.083
0.254 1.119 0.836 1.497 1.150 1.523
1.027 0.225 1.136
1.116 1.262 1.114
1.516 1.233 1.367 1.029 0.878 1.350
1.378 1.157 1.202
0.609 1.074 1.429 0.961 1.076 0.429
1.050
0.130 1.545 0.855 1.102 1.283 0.907
1.023
1.265 1.038 1.486 1.074 0.745 1.280
1.427 1.131 1.688
0.839 1.071 1.374
1.010 1.269 0.704
1.602 1.067 1.464 1.059 1.466 1.082
1.154 1.013 1.345 0.719 1.005 1.210
1.335 1.240 1.425 0.889 0.751 1.119
1.275 0.924 0.928 0.877 1.104
1.093
1.298 0.050 0.062 1.605
1.044
2.108 1.030 1.597 0.893 0.879 2.519
1.161 1.056 1.320 1.217 1.037 1.289
0.665 1.289
1.166 0.791 2.015
1.087 1.302 1.413
1.874 1.092 0.906
1.665 1.237 2.335 1.555 1.582
1.158 1.188 1.466 0.606 1.077 1.214
0.975 1.466
0.741 0.680 1.811
1.374 0.948 1.295
2.352 0.567
1.192 1.028 1.087 1.024
1.081 1.080 1.102 1.072
2.642 1.642
1.256 1.029 0.694 0.812 1.933 1.273
1.089 1.579
0.899 1.145 0.947
1.483 1.303 2.023
1.347 1.132 1.147
1.081 1.437
0.765 0.765 1.359
1.505 1.645 1.135
1.315 1.476 1.121
1.220 1.385 1.024
1.321 2.423 1.134
1.227 1.002 1.199
1.248 1.130 1.259 1.091 1.045 1.282

51



B1 JaoT—C DR

——SEXE
- BUER

—a—JFELEE

1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002

52



10

100000

90000

80000

70000

60000

50000

40000

30000

20000

10000

0

1980

1982

1984

1986

1988

1990

1992

53

1994

1996

1998

2000

2002




OECD IT

3000 Office, accounting and computer machinery

3130 Insulted wire and cable

3210 components

Television and radio transmitters and
3220 apparatus for line telephony and line
telegraphy

Television and radio receivers, sound or
3230 video recording or reproducing apparatus,
and associated goods

Instruments and appliances, checking,
3312 testing, navigating and other processes,
except industrial process equipment

3313 Industrial process control equipment

Wholesaling of machinery, equipment and

5150 supplies

6420 Telecommunications

Renting of office machinery and

7123 equipment(including computers)

72- Computer and related activities

2004

54





