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n7-fi ([FE3Eam]:19.3%, [EH]: 27.8%)
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LTWwBY, ARTIEZEOHTD [R&D L WHIEARD

BRST Alifif — 3 4o ) (2 & B IRFER O HERHE R %

vz,
% R&DIEHDZ A 15 7L LTIE, SCEBRL B Rl

PN T N

& Vol.64 No.3
K:s =Ro+(1'§)R71+(l'§)2R—2+"'=Roi E | =i (29)
' Slltgl g4d

Ehb, T2 TglE, WNREED [BHIEE - R
BEifge | 5o 2010 £ TO I ER &
L7

(2 F—#

NEEDS-FinancialQUEST & V), & IZIE T
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R&D A b v 7, WIPEARA T v 7 OYERHR O

£4 VATFLGMMIZLZYNERZA My 7 ERAD X by 7 DIRBROHR (EHER)

1986-90 4 Ji 1991 — 2001 4E )2 2002-2010 4F-EE

I zfif FRE zfili FRE zfi
InL -1.314 | -12.11 = 0.591 6.50 0.624 9.64  wkx
InL (-1) 1.244 | 17.38 ==+ | -0.106 | -1.29 -0.223 | -2.78 e
InKp 0.115 6.00 x| -0.043 | -0.74 0.151 3.14 =
InKp (-1) -0.157 | -7.37 k%) 0,105 | -4.43 *** | -0.074 | -1.11
InKr 0.224 6.30 0.215 1.04 0.091 1.03
InKr (-1) 0.109 2.90 *x| -0.171 | -1.45 -0.057 | -0.54
nQ (-1) 0.502 | 25.16 0.731 | 13.19  #xx* 0.638 9.76  HEx
Sargan 1.000 1.000 1.000
Arellano Bond AR (1) pfH 0.188 0.019 0.001
Arellano Bond AR (2) pfii 0.119 0.531 0.618
B 0.230 4.02 e 0.579 7.59 0.624 | 10.58
pr 0.253 | 18.79  *xx* 0.053 0.99 0.141 3.65  kEx
Br 0.263 | 92.76  Hxx 0.207 6.46  wxx 0.137 | 15.56  ***
u 0.283 | 25.51  xxx 0.643 | 20.05  *xx* 0.593 | 15.90
WIPEARZ by 7 gk 24.8% 5.2% 18.7%
R&D A b v 7 2= 28.3% 16.2% 8.3%
ER 38 43 44
BL % 184 495 341
W1 REoHEEME (1), 6) ZAREEIK 2 LICHEST L2285, TERoHEMIZR/MEEEzEE LT 4), 6) o

ING A —=F FRT2H D,
E2:

#3:

T\ 5, Sargan Mg DA RIE, & TOMMIZE
WTHERIEERDPREHEMBE L T ianZ &
HEHITEF, Arellano and Bond test ® AR (2)
DAERIT 2 RORFIFBE DN Z L AVRENT
BY, YATAHAGMMZAT) MW 2ENT
Wb,

Rz AL &, NT VB WTIREARN
R (24.8%), R&DILEH (28.3%) & HITH
Vo bz 10 ERIZ BV T, BRI R
DRKIERELAHR (5.2%) T2 &L, R&D
AR (16.2%) X FHELADOD, FHEHEH
KIEWZH A, Lo, 2002 FELEIE, EA
PRERIINT VA ER L (18.7%) —

2 2
AT

Sargan (X BB R E . BRIFEBATRATHEMHBE L TR WnZ EDFEHTE Y, BELEEYThHL It x2 T
A M9 5%, Arellano and Bond test 2 & (2R 75 % I - 72
s (3] KIETHE, ** 1T 5% KRIETHE, *1X 10% KHETHR.

JHIZ 2 ROBHNMB AN Z & 2 FERE S 5o

Ji, R&DIGERIIMET L7 (8.3%) Y,

kB, WREEO [ ] REROH
®B (I LERTY) 2Ah5 L, NTUVHIC
BWTiE4.4%Em<, Kbz 10440128
WTH5.0% &RV EMERF L2, LaL,
FABE D IR L ASHL 2 ik 72 2002 47 B LR 12
BT, 004%ERECIETFTLTNS, FEIC
2002 4F £ DLFE LS B1F 2 A5 A A K = 36 o0 K i
RIETFIZOWTIE, WIEAZ b v 7 OIEER
BRI Ehn5iE, [R&D] A b v 7 OLEH
DT L TwEEBbN D,

T Z oL LTI, Scherer (2010) DfEH§I2H B &
I, FEFFOMRIFER DS, IS HITIKT
LCWAI RS S5,
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K5 YATFLGMMICLZYERZA My 7 ERAD X by 7 DIRBEOHT (B

1986-90 4F- £ 1991 — 2001 4FB 2002-2010 4FEE

FREL 2 i FREL 2 fif FREL zfiE
InL 0.605 | 26.45 *** 0.423 | 71.23 #xx 0.597 | 44.67 *x*
InL (-1) -0.138 | -6.11 0.080 | 15.54 *** | -0.085 | -10.02  ***
InKp 0.030 1.81 = -0.180 | -54.03  *** 0.241 | 40.42  =*=*
InKp (-1) 0.107 6.73  *#** | -0.049 | -10.75 kx| _(0.170 | -36.87 ***
InKr 0.099 | 24.34 === 0.028 | 11.13 #*** | -0.019 | -9.85 =
InKr (-1) 0.022 4,42 %1 20,054 | -20.55 e 0.024 | 11.81 ===
nQ (-1) 0.434 | 45.84  *x* 0.691 | 218.64  *** 0.524 | 133.79  ***
Sargan 0.015 1.000 1.000
Arellano Bond AR (1) pfiti 0.000 0.000 0.000
Arellano Bond AR (2) pf 0.488 0.001 0.439
Ji7) 0.550 | 38.87  kxx 0.402 | 112.70  *=** 0.615 | 72.39 *x*
Br 0.159 | 25.44  =*=* 0.205 | 50.10  =*=*= 0.219 | 42.61 ===
Br 0.136 | 58.55  xxx* 0.056 | 187.65 *** | -(0.038 | 96.83  ***
u 0.426 | 50.61  *xx* 0.659 | 255.14  *xx* 0.529 | 149.37  wxx*
PIRBEARZ b v 7 I3k 8.3% 10.0% 10.9%
R&D A b v 7 Uk 31.4% 8.1% -4.5%
SR 148 216 233
B 635 1,959 1,810

H1 LEOMEMIZ 4), (5) ZAREMIR 2 LICHERT L 7268, TERoMEeiizi/ iz zEHLc @, 6) o
INTG A =5 TR b 0,

7 2 ¢ Sargan B E R E . BRIEEBATRAEHE M L T WnwZ EDFEHTE Y, BELEEYThL %2 T
A MF %, Arellano and Bond test 2 & 1ZFE7E 2 Lo 7252875 THIZ 2 RO ZBYNAAD N Z & 229 5,

T3 #x X 1% KETHE, **1X5%KETHE, *i1X10%KETHE,

%6 ACFEMEHCLZ2YMWERI MY 7 ERAD X by 7 DIRBRFEDOHTE (EZER)

1986-90 4F )i 1991 — 2001 4E 2002-2010 4EEE

1REL il R¥ tfif FREL 1
InL 0.390 1.51 0.525 2.30 x 0.824 447  wex
InKp 0.160 1.30 0.072 0.57 0.114 0.97
InKr 0.215 2.97 #xx | (.328 2.51 ®* 0.125 1.48
WA Z b v 7 IGE% 14.2% 6.6% 12.3%
R&D A b v 7 3% 23.8% 26.0% 7.9%
2EH 35 45 44
B 159 381 236

1 APEEERIE, FRBUSEAR R + v 7 S ) AIMfifE, R&D R v 27 &7 ) AIMfifE % f UCHMT %,
W2 0wk ] %KETHE, #1325 %KRETHE, *1310 %KETHE.

@ HIT %4, Arellano and Bond test ® AR (2) ®
LS5 ATLAGMMIZ & AHEFTHRE 2R L R, Kb 10 FE A2 B X FRAETHIC2 K
T\W5, SarganfRE DFGHRIE, N7V Z BRLY DOFRFIHEPENZ EHAVRENTEY, AT

EEPREDBGEHEMBE L T n 2 L% A GMM %2479 fFRI3IEH - S Tnwb & A
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R&D A b v 7, WIPEARA T v 7 OYERHR O

K7 ACFEMEHCL2YMEERI b Y 7 ERAD X by 7 DIRBEDHT (BH)

1986-90 4E Ji 1991-2001 4E J& 2002-2010 4

£REL il R¥ tfif FREL i
InL 0.750 | 10.72 #%* | 0.845 | 13.70 *** | 0.864 | 14.28 ®*x
InKp 0.134 2.86 **x | (.138 2.93 ®x 0.212 4.97  Hex
InKr 0.064 3.52  ##x | (.038 2.04 ** | -0.018 | -0.89
WIEARZ b v 7 ISR 6.1% 6.0% 9.8%
R&D A b v 7 3% 16.4% 5.6% -2.4%
EH 147 208 208
B 597 1,595 1,257

1 BPEEERIE, BARBUSEARZ by 7 672 ) fHIMEME, R&D Z b v 7 &7z ) A InflifE % 5 U THil$ %,
W2 0wk ] %/KHETHE, #1325 %RETHE, *1310 %KRETHE,

LZENTEL, NTUVIIZBWTIE, EAIL
# (8.3%) LD HR&DIIEHE (31.4%) %
EBWICE L, Kbz 10EHICBWTIE,
EARNLEHIL10.0% TH 515 L, R&D IS
FI1X8.1%EIKTF L7z 2002 4EELIREIX, &
AW ZAT A T8 (10.9%) L7zd oo,
R&D PEEHIZOWTIZ-4.5% &, IEEEI~<
A FAIHE LT W5,

B, WREFIIOE, (A BER
DR (U S EERTY) 2AhbE, NT
MINZBWTIZ12.1 % L Ewro72b 00, 2k
N2 I0EIZBWTIE1.6%E, K&K
BERIIFEBLAAL, SHICZDOHD 2002 471
DIBE D A DAl fiE 1 R 3 13K F Lel), SFT
05%ICETTFHELTWVS, b7 10 41
DRI BT 5, A Il s 1 258 o K 7 45T 18
FIZDOWTI, WIYEARZ N v 7 ONERHEIE
EMTHLLEEAL L, [R&D] A by s
OPEEHEDOKIFRIL T —2OBEREEZEZ BN
%o

(2) ACFE! (Olley and Pakes & £ IL DR
) OEHER
© B
NTVENZB VT, BANEE (14.2%)
8 <, R&DIEER (23.8%) b E\ve Kb
N7z 10 £ B VTR, BARIGERD%E B A

A7ZD DD (6.6%), R&DILLEZF (26.0%)
K HE B MERE L 720 2002 SEREDLRRE, &
APAERE LA L7 (12.3%) —7, R&DIX
WHRIFRKEIETLZ (7.9%) (MLEE6Z
M) o BICHATY AT HGMMIC & 2 HERHRS 5
LT D E, HA Ly 7 OMEBINIEEOHE

BiE, BIZFEBOMIICH L L HDILHTE
%o
@ W

NTZIVINIZBWTIE, BARINEE (6.1%)
X0 HR&DINZEFH (16.4%) 2w L, Kbh
7210 EMICB VTR, BARNEFIZ6.0%L
IV TH o720 L, R&DIUEEHIL5.6%
ERE T L7zo 2002 4F B8 LLRE L, &AL
WHRIERR LA (9.8%) Lzbod, R&DIL
BHRIZOWVTIZ-2.4% &, PREEP<AL F A
WKL TWwa (BLERTZH), BRICBWT
b, KA by 7 ORI OHER I A
72V AT A GMMIC & BHERHE B & 1 ZIZFBED
M H D ERD T EDNTE b,

4. HEmESHRORE
Afacid, MB#HET—7 2w, £79. H

AROESS, FEREEIIBIILR&DA Ly 7
BXUOWWEARZ v 7 ONGEEEOEH % 1K
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e & MBS, 1990 4B F Tl d Bl
EoTwh, LaL, [Jbhiz 10488 12
A% 1991 SEEEDIRE, R&D A b v 7 g H I
T E 7)Y, 2002 4EEE LA IZ RS I B W
TlE—Hil, BERICBVWTIEIIA FRAICETHE
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RICBLTIE, TEHEM] & [EE] ofmix
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B, FWNIBT LI R & A
%L, BEIMTIE 2002 SEEEDEIC, EHEETIX
b/ 1048 (1991 4£5) DIBRICKE <%
LIAATBEY, WITNOBHLR&D A by 7
DPHEHFBETATRICH LI ENEZ LN L,
CORERIL, HAMSEIHIZRHFE IR E L 728
WHIN D 2o b oo, EETIX, TOREVE
W% FERLPRIHEON T LI ENTETY
B\, B REFENEE (2013) oL DG
H¥ Y

B B, RLIWRLZEBD, 2000 ELUEDTF—5 %
JAWTCR&D A b v 7 OYEEEZ HERT L 7-WF 781354
&b)O

% Branstetter and Nakamura (2003) X, H A > ¥ o
R&DEE DY AL R 0 ZAL TR L 72 TR&D A
PEVE] ORERIT [EE] 2BE, 90EMICMETL
Tl ERPRL TV D, RO EIE, [EE] I
BWTH 90 FEITHET L T\ % 15 T Branstetter and
Nakamura (2003) & %75 TW5,

O 72720, AEOWNEARDZEROREFHE RIE, AT
WFge (F2) THELRTW S EED S IFKE < TRk
LT,

T ZoiizownTid, BAREMAERE LTHIMD (2014)
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(2013)) A& DL, BiHEA 3ELT L OMEZE
I 10 4E 17 D 43.8% 0 5 HAE D 72.6%
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MOBRICH ST LE/RL, Ouyang (2011), Aghion
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MY AL S ENRLELFHTWEY, F72,
[R&D M | OBIRITIE, HMEEOMBED EET
B %o R&D % il U CTHH YD i el 20 76 b
ZRFETELELTYH, Thixfmiadbol
5 (FHO) BB S ) 12, ©3%
DEAIZFFORED A b v 7 DGR O ATz 5
T, ENETEHT AP T XX BH%

Aghion and Howitt (1992), Romer (1990) % o N 4
MR EETVICHL, FERIIT—% EXFS W
L RIRLT. FN % %), Zachariadis (2003) %
Venturini (2012a, 2012b) 1%, Hi7Ze 5 & Tl % <,
R&DE (R&D i tH LA, R&D SCH & MY
WCHH$ 53 0) OBEPEETH L E L, X
Venturini (2012a) &, N4 7 7 EHRITBIT 5 LS
Y OIEA Y IZR&DBRE KT &%, 7477
DERICADEEZ L -5 RE2ZIEHML TV 5,

S R&DFED RN W ZFERT A L, [BEIHES], |
Bl 2B 5 FEER&D L O FHMOHROHR % 1]
B (O 7V (1986-1990 4E1%), @%bz 10
AR (1991-2001 4F ), 2002 4EEELIRE) 1A%
L TEHEMN] TI3O12.1%, @6.5%, 36.4%,
[EH] TlX, ©19.5%, @5.8%, ®5.4%, &,
WER L HORIZ LD 10 EI DR, T i &
BRoTWBLIENGNb, ZTIbiE, MEX(RED
R&DFEE AL, HEHFENICBITLR&D A v 7
TR DS B 7B, R&D D IEDAVERMEDSEH#E & iz <
K BoTETVLIREIEZOND,

TRy - I (2006) 13, HRICELEE - ONA R REFEICE
Wi, B Ly VAR, WFZetER, KT,
Ry Fr—@FELECHML, HHEOATEES
Ly V% HWHET S [RRDOHRER] AT
o TETWAERBT 5. Tz, HEE D
FEEDEY 22 M RCIRIEIC L D, AR T 2 LAY
TEBI LD, REDEEDHAEE LT B 720
LEZBND,
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®8 LERLEMOBREFITHMROE (FRRE) #B LTBHRY

1986-90 4EFE | 1991-2001 4EFE | 2002-2010 4EJE

Rk | PIgphorsg 3.4% 4.9% 1.8%
CEBERM | 2.7% | 795% | 87.8%

iR FIGOER 9.4% 4.1% 1.3%
CEBERM | 58.4% | 84.7% | 69.0%

i WIRTHERS (A IR IR O (R IRET) o S BIAR BB 252 / S filf

PEETH LD, LMK (2008) 1, BEAEIH KT EDVEETH D,

SERMLTE vy RSO [HlkAk R&D A b v 7 OYREFE T % b 725 R
18 % BEPFEOEBILOGE L MAED LT, Lot BWHEEEZ A LNTE
LT EDPUETHLE L, LEL, b %o FRIZR&DFE ORI MR, BN 2%
X OB BREL 2 HICTEIL L, R&DIIRD 5 LICB L TiE, 0B EHPRLEETEDOM

N5 R DRI HE G 2 20, FEEROREA A M, BXOKROKEEFEDORAT =7 KNV Y — D5
AROHND [ 7oy | 2 [IEERAN 1ZEY) B OLOSTBEPODGHDBIRETH S o

WCERENZL LD, RRDA by 7 M F7:, R’RDD ANV I —N—I1ZHT 55 b
NE& [HMEAET] PMETLTWwAZ EHE S ZEZoNb, TNHLOHHIZLYD, R&DIIE
na®s EOMTFEREZ LML TV S ik, 5%

DLEd5id, WES DOREDIPIEFHSFELT LT RS N-HETH 5,
WA RICIE, BREATMET S B, MRS 2%
SIGAT I TE TV ARV EAURB XN (Wi 1] &EREEEOHR
%o [R&D &A% MEIZHHET & H4HLA ] R,

[H#)13 X E REDELE B OB il & 4 ALIZBWTHEEF L2, Y AF A GMMIZ &
R Ze e ], [V OWFFE R & BREY A 1236 LM R E v, EEEEENZERT 5,
+ 5 R&DMHE | Lo, BREZSLICE U %B, EEZEENE (TFP) BUTO X923

HICR&D A FITTEBL A= 2 — % EfL TV B LI ENTE LY
Bl 21X, R&D & BRI AN AFEREE

® kA | o & LCIER (2008) 13, [ DAL (1) RoBELZET 2.
BERLCER oy | [RAFEEERORRD S 1
FBEERLL, TR b7 ) Pelk S B 7o M 7 O, =AL'K}: K e (1) (F48)
B Al BIOZENHICL)URPHEAERSN
[ rese] SR TVwd, ZRTMA, /o COROMEEWY, FEHFS5 & WHEAR
R 1 S ke
T S RN by B R R b DR TFP £ F 2.

YR BICHER (2008) 1F, BEARMLA S, BETHE
SNBBEEER ARy 712X 5% [HEBENAGfE] 72T

7, BNEma YT Mk D[RR Y R&DA M v Z DR EOKTIE, SEHEAELED
OEEWNE T > TETWDEEMT 5, TLTH EHEDMEIELTWVE, ZoHIZoWwTIE [Hism 1)
ETIE, THRERED ] ORATERIC L B [ EHRAHiAE 2,

DRI KE MDD 5 & Lze ZoEHI, # " Goto and Suzuki (1989) 1%, R&D A b v 7 H ZJE 2
EMAIEA T E LTRkoons [EHRMN] Xy, & ANTza 7575 2AREEREE v, (al) KXok
MRAGAfiE S EAH S B [EH] OR&DIUESFED A TEEHFAEE KD T VDL, F L CoERAES
FZLLETLTWAZ & LML T WA gD W PIZR, R&D A by 7 OMOREFPILE -

AHN5, L7z3ERE b T2 T b,
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ln(TFPit ): gy = Bl = Brkp,, (al)

CZTHBLULIIOVTIE, AXLDY R
7 AGMMIZ & 0 HERE S - Bl (3-1.(1))
VD, FREDTORSIIRT, [N ]
T, NTIWVENC3.4% TH o 7o EBERAEEN
OFHMURIE, Kbz 104EHIZ4.9% &
FHAT D, FNA2002 EELIREIZT.8 %ITFE
THFEHELTWS, —77 [ ZBwTid, »
TUVHINZ9.4% LD TE WO EREZ R L 72
%, Kb 10FEMICIT4.1 %I THEDR
A, 2002 FFEDREIZS HIZ1.3%ICEF T %
LCWwa¥ —J, FReffE% g chr L7z
BERB O 51k, SEFREEEOMHUH
KT 2HTRETEOH5EIZEDN 10 4
WIDBEEOOMHETHERL TWDE I D515
PLEE &),

Goto and Suzuki (1989) {2 X #1LiE, R&D A kv
3 ERFEENE LB ETLIENTOH L, £
b, MESOEEFREREEDOERDOT FIZ
b, R&DA My 7 DK T2 L7267 [4
WEBEZAL] ~ORIEDEN R [R&D il
DARBEEEOMEN D 5 Z LWL SN D,

[#fi5 2] Olley and Pakes BY DR 512

AL 3-1(2) Tid, Ackerberg, Caves, and Frazer
(2006) DETFNEBEZIZ, H@HETAF IV
%A Y7y M35 LT, Olley and Pakes
(1996) @ G2 KWL L 7z, Olley and Pakes
(1996) ®EF IV EAL (3-1.(2)) THRIRL
TeETNVER, UTORTHREZ STV,

Bz ORI, BARONT IV DO A o R
% TFP DK T2d % & L 72 Hayashi and Prescott (2002)
L 43T 5, % B, Hayashi and Prescott (2002) 1
TFPO T %%, FMFN R EELFRSELI LD
R LR L T Do T2, 90 EMRDBED HARDR
7% 3 O TFP O {5 3 12 2 \» T Fukao and Kwon (2006)
3, SUTORARE) O TEIC LD R0 75 & id
UKL o BRI L THB Y, BEHHO
ML TWBE T LRI NS,
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Olley and Pakes D E 7 NIZBWTH, ANt
Vavre R EERBORNMISD S, THREK
# | oYL LRI A Z Ik D NAEEOM
MEWMHT 5, 7272 LA T [978)] 254
FIvIhA YTy PeARTOREEE
X (12) oXHeHmmibat. Larl, 20
L)AL ErWEOREREE (11) &%
%o TV, ERDOXOHEED HRKDO S
EEMEYay 7L, Ehd VAR O
i, Ao (13) ~ (15) X2S5UTFD (a2)
~ (a4) £k ¥ %,

0, =0, (ljt’ kP,jt 5 kR,jt) (a2)

qjt ZﬂLljt +¢jt(ijt7kP,jz7kR,jt)+Vjt (a3)

ZZT

¢jz (i/z’kP,ka,/t): a +ﬂPkP,jz +ﬂRkR,/'l + 5/‘1 (ijz’kP,[17kR,jz) <a4)

THhhbo

BB oML LTk, (a3) RiCOLsH
FEfiT T, P o—HiEERBIOES
REFRWERA ' UPOE X T 0] 3
OOMBIEE LT, ARTIE3KRSEKI X
DEPEBI o7z Tz, (a3) XFHE
HIICLLT O (a5) ML D RIS 5,
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= ﬂLZ/: +a +ﬂPkP,jz + ﬂRkR,/z t E)jz(ij[’kP,/ﬁkR,/t )+ ij
= ﬂLlﬂ tat O-PkP,jt + O-RkR,jz i
+7 /sz, ity ) jth, ity PRkP, jrkR, i
17 11’?[ ty PPk12>. ity RRkli, jt
7ok K i+ Vv jzklz’, e mleiﬁkizz, i
17 [IPi/2'1kP, it 111(1._ ?{kR, ity RPPkR, jzk}%, ity PRRkP,jtkli, i

3 3 3
Vi Y ek ity iy, Vi

(a5)

¥ (@3) BLY @5 RNFtI T XYy s HHEP,
EELLO0, WENRBARRIORELIZONT
E, —BHEERERDD LN TE S,
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@7) X&21%5%,
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OBEHb,
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L [)jt@ SWEHANIT LV EPT 5, HARR 2
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2o (al0) RE IR/ L THET S
TEIXY, BERAL v (kpkky) D%
BAETH 5P, Lr0—Beg w155,
Q; :a+ﬂPkP, i +ﬂRkRjt
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+lu«vp(¢jl—l _a_ﬂPkP, i _ﬂRkR, i )@t (a10)
+Mvwn(¢jl—l _a_ﬂPkP,jr—l _ﬂRkR, jH)3 +lupppfji
+luwwp(¢jt—l _a_ﬂPkP, il _ﬂRkR,jt—l)ZBt
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[f+ 8k 1] ®Olley and Pakes™ D il (9, *
10) ITRL T 5,

(a9)

MR OEZBREOHERE (26) NTIEB, LrOHES
T, fo—BdEERLHETND,

[k 1] AV RIREI LS 2 880 T 7 VB O ik

DUTFIZBwTid, AL TH- 2NEEOMBEIIHRS 2 [ 27 AGMM (A33-1 (1)) ],
[ Ackerberg, Caves, and Frazer ! (#;3& Olley and Pakes ! ) (A 3-1 (2))] &hnz, [/ =3k
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£9 MAEMOBREICHLT 2EHOETIVEIOLE (EFEMR)
@ 1986 4~ 1990 4 )%
OLS ¥ AT A GMM ACF Olley Pakes
¥ | tfil ¥ | tfE ¥ | tfE ¥ | tfi
InL 0.875| 8.52 *** | (0.230| 4.02 ***| (0.390| 1.51 0.627| 4.80 ***
InKp 0.065| 0.83 0.253]18.79 **x| (0.160| 1.30 0.075| 1.72 *
InKr 0.179| 4.29 *** | (0.263|92.76 *** | (.215| 2.97 #**+| (. 185| 7.31 ***
WEARZ - v 7 3% 6.4% 24.8% 12.8% 6.5%
R&D A kv 7 i 19.2% 28.3% 46.6% 19.6%
MR 42 38 35 35
BN 188 184 159 159

TR 1ok d 1% KUETHE,

3 5% KHETHE,

13 10% KHETH Bo

H2: [V A7 AGMM] 1343 3-1 (1), [ACF] (&4 3-1 (2), [Olley Pakes] i%Olley and Pakes® (i 2) T/R

L7zb Do LU, [Afke

@ 1991 4F £~ 2001 4R

OLS v A7 A GMM ACF Olley Pakes
IRE | o 8| ol ¥ | il ¥ | tfi
InL 0.746 | 13.55 *** | 0.579| 7.59 #*#*| 0.525| 2.30 ** | 0.597| 8.85 #**
InKp 0.283] 6.50 ***| 0.053| 0.99 0.072| 0.57 0.137] 1.10
InKr 0.105| 4.74 ***| 0.207| 6.46 ***| 0.328| 2.51 ** | 0.203| 2.36 **
B ARZ b v 7 IR 27.7% 5.2% 6.6% 12.8%
R&D A b v 7 33 8.2% 16.2% 26.0% 16.0%
e 4 50 48 45 45
Bl 505 495 381 381
(3 2002 4P~ 2010 4FBE
OLS VAT A GMM ACF Olley Pakes
R | il ¥ | i ¥ | tfi ¥ | tfE
InL 0.899] 11.33 *** | 0.624| 10.58 *** | (.824| 4.47 ***| 0.871| 10.45 ***
InKp 0.240| 3.89 ***| 0.141| 3.65 ***| 0.114| 0.97 0.163| 3.68 ***
InKr 0.130| 3.59 *#*| 0.137|15.56 *** | 0.125| 1.48 ** | 0.073| 1.83 *
WIEARZ b v 7 IGE% 31.9% 18.7% 12.3% 17.6%
R&D A b v 7 3% 7.8% 8.3% 7.9% 4.6%
IS 53 44 44 44
BL % 383 341 236 236
£10 AEMOBBEICHLT 2EROETIVEOLEE (EH)
@D 1986 4~ 1990 4
OLS ¥ A5 5 GMM ACF Olley Pakes
IRE | i 8| ol ¥ | thE ¥ | tfi
InL 0.827]30.19 *** | 0.550| 38.87 *** | 0.750| 10.72 *** | 0.776| 29.13 ***
InKp 0.092| 4.34 =*| 0.159|25.44 *#* | 0.134| 2.86 ***| 0.103| 4.08 ***
InKr 0.053| 6.20 *** | 0.136| 58.55 *** | (0.064| 3.52 ***| (0.049| 3.30 ***
WIREARZ b v 7 AR 4.8% 8.3% 6.1% 4.7%
R&D A b v 7 33 12.3% 31.4% 16.4% 12.6%
fioe 44 150 148 147 147
B % 676 635 597 597
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@ 1991 4FEE~ 2001 4F- B¢
OLS ¥ A5 A GMM ACF Olley Pakes
R | il ¥ |t ¥ | tfE ¥ | tfi
InL 0.948| 57.74 *** | 0.402|112.70 *** | 0.845| 13.70 *** | 0.693| 34.36 ***
InKp 0.059| 4.75 ***| 0.205| 50.10 *** | 0.138| 2.93 ** | 0.135| 8.41 ***
InKr 0.026| 4.69 ***| 0.056|187.65 *** | 0.038| 2.04 ** | 0.032| 2.78 ***
WEARZ v 7 % 2.9% 10.0% 6.0% 5.8%
R&D A b v 7 IEH 3.8% 8.1% 5.6% 4.8%
R 218 216 208 208
B % 1,983 1,959 1,595 1,595
3 2002 4~ 2010 4F £
OLS ¥ A5 5 GMM ACF Olley Pakes
¥ | tfil ¥ | ol ¥ | i ¥ | tfi
InL 1.050 | 52.36 *** | 0.615|72.39 *** | (0.864| 14.28 *** | (.818| 29.98 #**x
InKp 0.046| 3.71 *** | 0.219|42.61 *#* | 0.212| 4.97 x| (0.220| 11.25 w***
InKr -0.004 | -0.49 -0.038 | 96.83 *** |_-0.018| -0.89 -0.024| -1.58
WIREARZ b v 7 WK 2.3% 10.9% 9.8% 10.2%
R&D A b v 7 383 -0.5% -4.5% -2.4% -3.2%
AR 233 233 208 208
B % 1,864 1,810 1,257 1,257
[fF8% 2] FlabArdti
K11 #HEHCAWAET—2OERHEHE
O E#Em
1986-1990 4F & SR P Hie/ME YN B %
ST 2,260.3 2,166.8 78 10,946 189
WEARZ Ny 2 (HHM) 21,378.5 26,173.7 1,101.0 156,626.0 189
R&D A~y 27 (HHM) 17,202.1 22,121.7 82.6 127,492.0 189
FEA I AERE (HTT1) 18,870.4 20,878.1 529.3 100,365.6 189
1991-2001 4F & iy ol 7 e /ME KA B %
EIT 2,087.3 2,038.3 87 11,137 505
WEARZ Yy 7 (M) 28,704.4 34,471.3 468.8 184,997.0 505
R&D A~ 27 (HHM) 33,331.7 45,930.8 3.5 282,968.0 505
FEEA I AERE (FTT1) 26,770.8 36,949.7 267.3 310,771.4 505
2002-2010 £ Py e Ie/ME e KAt B %
LEI=HA 1,687.7 1,620.2 39 6,471 383
WEARZ Ny 2 (GHH) 29,317.8 36,242.2 93.9 300,629.0 383
R&D A~ 27 (HHM) 52,206.0 87,889.4 67.3 700,266.0 383
FEA MM AE R (F 5 ) 34,735.1 60,227.3 6.4 424,863.8 383
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@ W
1986-1990 4 iy A {7 /M K il B %
PEEBE 4,212.2 11,023.0 36 79,801 704
WEARA Ny 7 (GHH) 43,015.1 120,016.2 230.8 930,259.0 704
R&D A by 7 (HHM) 7,911.9 31,636.0 0.7 310,174.0 704
FERA I AEA (57 1) 19,995.5 55,938.6 156.9 468,293.5 704
1991-2001 4FEE iy T HE {7 IR/ M K il B %
PEEBE 3,595.9 9.639.0 32 81,488 2,039
WEARA Ny 7 (BHH) 62,855.8 200,456.3 42.9 | 1,578,860.5 2,039
R&D A by 7 (HHH) 18,090.2 78.,964.8 2.1 763,369.0 2,039
FEEAHIAGAER (FT) 27,686.3 77,093.3 139.2 612,247.8 2,039
2002-2010 4F 3 Py e i 7 /Mt e K B %
LI 2,384.3 5,909.3 12 42,375 1,847
WIERA Ny 7 (GHM) 69,600.7 232,687.1 3.8 [1,722,944.5 1,847
R&D A~y 27 (HHM) 26,459.9 107,239.7 2.2 857,899.0 1,847
FERA Ml AE AR (F 7 ) 31,956.7 90,058.8 12.2 795,304.3 1,847
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The Rate of Return on R&D Capital and Physical Capital:
Evidence from Panel Data on Japanese Pharmaceutical,
Electric Machinery and Electronics Firms

Hirotsugu Sakai

Previous studies, most of them use the data before the year 2000, show that the rate of return on
R&D capital is quite high. However, recent R&D intensive firms in Japan experience a decline
in performance. In this paper, [ measure the rate of return on R&D capital and physical capital by
mainly applying the two methods of handling the simultaneity: system GMM and the control function
estimation procedure by Ackerberg, Caves, and Fraser (2006), which improves the method by Olley
and Pakes (1996).

1 construct the panel data of Japanese pharmaceutical and electric machinery and electronics firms for
the years 1986 to 2010. Then I divide them into three periods, “bubble” period (1986 to 1990), “lost
decade” (1991-2001), and “after the lost decade” (2002 to 2010), and measure the rate of return on
R&D capital and physical capital for each period. The result shows that the rate of return on R&D
capital for both industries is quite high during the “bubble” period. However, after the end of the
“bubble” period, it falls gradually for pharmaceutical firms, and rapidly for electric machinery and
electronics firms. On the other hand, the rate of return on physical capital falls in the “lost decade”
but goes up in the “after the lost decade” for pharmaceutical firms, and is kept stable for electric
machinery and electronics firms. It is inferred that the recent declines in the rate of return on R&D is

one of the reasons for the low growth of value added.
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