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1. IXL®IC

AFEo AL, 1995~1998 FEDZE L ~L D R&D I T 2B S — 2 2 W, H
AEFEO RD XHENEEOEERN LIS HE Lo ERIET 52 Echb, %
2 &% R&D 3HY & APEMED BILRICEI 3 2 PRI EIZBEIZZ <ATHhTH Y . RD DARE
PE~DEH 250 UTc FERETHIEICBE L, HEERR - FiE. =7 roREEE2 ¥ —
NALEHDE LT, Mairesse and Sassenou (191)3HF o b, /-, BAOELESE
WZBITHRFEL LD RD S & AFEMICE 561798 L L Tl Odagiri and Iwata
(1986) . Goto and Suzuki (1989). Griliches and Mairesse (1990) 23 5, Z L5 DHEFT
WFF2 Tl LT, R&D SLHUFAPEMER BICKE S EOMBEAE H 2 HFERAH/BTWD, -
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T2 & THARREOBRERMEWK ZHE M E L2 Li2h D, B DS
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BEFAFGE DO B2 Y — XA 24TV, 3 Hi CIXSREIFZEICfE A L7 — 2B L TR L,
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R&D $E DAEFEVE~ DB 5 500T1%, ReD HEIC L0 B s, 2o
SR A PN ERR A N> 7 ERFOVAEFERBOFIZAND I TofraitC& 7, FEFRIZE, 7
0 —ORETH 5D RDFEEICEHT LM ENLBIEICDIE 2RI T —Z ZEH L, (6
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(1986) . Goto and Suzuki (1989). Griliches and Mairesse(1990) BNZEITFT 5N 57 (F 1
S, ZNOOMNFRIFHEEICE L CWIRE OT— X2 MM LT, R&D BENAFEMSE
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Bl ShgWra vy 7 x g L5, B, THRFOI L t ITENEIAEZE & RFH
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D, L, p IR AR T ANT A—F TH D, T OREDHEFNCAE L 72 DREE,
INHE—E & T DIFESGRA TR SND Z L2 BWT 5, £7o. ¥y ODEN EOEDRFITIHE
W, AOMEORHZITINEER A BERT 22 L &5,
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R AEPFET LA L LTRO 3 EANRET N TS, —2lk, RENOT 7 L —H Dk
RICHER S0 DThDH, T, FEEOT 7L —2 2 ZTORENBT LHEENT 7
L= THRHAL TN, ARBEITZHEEI D STEBZB I RoTEBY, £120
FIEBOLLEIIRF & & HICBLT D05 TH D, KIC, BAOBBRN LN THE S
NTWRWETH D, Odagiri and Iwata (1986) TSN TS L 912, BEIROHES
TAPEMEM 2B 2 5 ECEBERERTH D, Jaffe (1989) 1IPEES I —EAHEEAT D
Z LT, EH - BARRRREZER & T DRIREEANA 7T AEZFEMTEDH E LT D,

AEPEVE~D R&D DF G- ZHERI T 2720 AR TIIEBN OB AL, = (2) K
BALLE, ZNEREDE EMHE, 770 RA A=Y, v—F vy bRy hU—27pLln
STAREMOEZ R TREBADRORY ZIWV R ZDHDTHY . KFRTIELLTFD 2 2D
FIEERHT 2,

EENFET /L (within estimate & HIFFEND) LV BEBHEDHEORFY 2= b
0—/)L3 52 ENTE 5, Hall and Mairesse (1995) . Mairesse and Hall (1996) & Harhoff
(1998) TlX. ZOFEEENENT T AORERYE, 77 AL KEORERYE, A
Y OEGERFEICHNTWND, 7272 L, FEZROHEEICIT, BRENKIBIET T2 2 &,
S —EHDL I LEKMOZEIRIEORIESC, BEEADE &AM I

BABROET VICEENRVEEREHE LT, MAZEBEUZHIFOAE LA — =L EENLD
R&D A A —N—NHIF 55,



HIUE BT B SR WIERE SN DR EOR M B AT 5 (Baltagi (2001) ),
F72. Nickell (1981 IXEEZNRIC K 2 HEEEITRFFEEA AR TH Y . EEE (22T
W) PR CHIVUE - EMEZ2 - SRV E R L T\ 5, 72, Branstetter (2001)
IEBCHEREE G e & T EEDNRE T VITRL MR 2T S5 LRI 5,
ZITHI)—DDOFEELT, BEIRETNVOPRREWET OIS EEELEDHZ LT
CEEANREIRTE D, —ROENSHETE (first-differencing estimators) OHEFHE
19, b L. BEBEAZRLFMALKFEOMBIN 2 TIUE, BEEDRIET T —FESHEE
LS THD, T, b LEEBARE OMBEND LRI, —HESHEDIZD
M & 72 5 (Wooldridge (2000) &), L5 Ok, —MEESHEEIXEERANE L
OHER S > TH —BHERL 250D TH D,
—BEESHEIILL T O LS 1Tk b b,

Y K R
A |09(I) w = AA T+ aA Iog(f) i+ BA Iog(t) w TyAlog Ly +A g (3)

=L, AAX =X, X, &7 5,
AFTlE, BREMPEFELORTEMRAZEEBBIZANT, 3 MlOME (3 4, 3-year
differences) ZHi -7~ long differencing estimator (2P L T & HEE 2 Efi4 514,

4,2 R&D DINFER

R&D DAEFEME~DOFRGEHEET S TIELE LT, RD OWREREHET 57 7o —Fbd
FHZENTED, ZOT77Tu—FORAELE LT, HbD LB RRDEEA b v 7 OHIE
FEOMBEEZERET 52 ERbITF b5,

FHBAEPEMERCR R & ReD DO EHER R BB A RAET D720, L TOHEEEIT .

A, Iog(YI)it =AAt+aA, Iog(%)it + pA logR, + A, logL, +Ag, (4

(4) KL, FEEEERERZERTEHLE L HFEARA My 7 OB ELTRLEZD
DTH 5,

EFRED . RRDEARA Ny 7 ORI MEZE

ELTHRTZENTEDY,

(5) K& (4) XRAT DL,

Y K E
A |09(I) w = AA T+ oA Iog(f) it T ,0(7) w T A log L +Agy (6)

PEAL, L EIRASEiOt ITBITARD XHET A, RD HEORBUMEHIRNE 1

Wz FEICE LTI, #F L <IXBranstetter (2001), Klette and Johansen (2000) Z &,
15 Griliches and Lichtenberg (1984) [Z&EARMEAEIM L T D b & TITEZERM O RED NS RIT—1E &
5 LML TVWD,



TR, ol R&D & 1 IOHL RD G RH L — 951 R&D UNZE=R 1%, R&D & PEHEH D A
ARAF T 21, MRS &I R OFEWIBMERIRICSH H LB 2 b, MlEEO%
FOTHN AR R ORI LV 3~AFRETH L LD L EE IS, Hall and Mairesse (1995)
XD ZODIREROZEIFIRENR DO THDH E LTWDH2, Harhoff (1998) TIEHHIL
WRITHINIE R D 3~4 {577 L LT3, Goto and Suzuki (1989) TiIfEHRITIEAS L TW
Do ARTIE, R&D IR AN RE L MIGSROME CHET L2 L LT 5,

4.3 HEEBBOHEE

K513, &Y TNVOLEERBARTE LIZHRETRLTWD, ZORIZIT, EXENS
—HBUREREFEES I -G ERWVHEEM R Z R LT,

R&D BAMAE 132 < OHEF FIERA B FEREZ B TV 523, long differences specification
TIEAEREREGTORY, ZHUE, FEARR by 7 OFRICEHIEREZ ST Tod &
ExbD, o, EEDNRIZKDHEE & —BEZE3 12 XD HEE D B A5 7 R&D WA 13 L g
FINS W, ZHUE, FEATHIZEDORR & —Bd % (Harhof f (1998) ), MERENF I —2F AT
HEE & B R WHEER R T, R&D FMEEIL, BESLAMEH LAV TET -2 2L
#ERE (the total regression) LIAMIR E Ze@EWER Hiv7ev, R&D FEMEEIZ IS 1T 2 EEE
MR ZENEE CTH D & 2 E1THI%E (0dagiri and Iwata (1986)<° Wakeline (2001)) & i
B0 | ARREOFREHTER D O 1T, SMER 72 HE SR 72 CIC XA FEEM O S AR e BT
WEBROETEFEDEELDOREDERIITFS LRWRERERo72, 2O b, 90 4
RO B ARDRE S TIFEENOHEMHS X0 . REMOEENEEMNREZHAT L LT
FVEBELRSTND I ENRBIND,

CHEAROEIED R&D OEFEMES~OEOHF G EMREET H L THERETH D, RHITRIN
% X 91z, total regressions TiL HFHE A R&D HMEE A 2%4F L EIF 5 DIlzxf LT (F
S5ITIEHBH L T\ e nd) . BEIEZEHEE TIL 0. 5% M L EiF 21Tk 2R 2157, Bk
ORRFMEICBE L T IFEA EDOET VIZE W CNHE —EOIREGRNEA XD, total
regressions |ZEWTIX, INHEMEHE I T OFFHIA BEMEDNHR I, £ OMOHEE
TIRPEREN & I — OF HEITBELR 722 < BRI TR OFEEH YA BEMED 2~ b D, Griliches
and Mairesse (1990) IZH1F % A AEFEDOHEFHI IV TIEF I FRVIEE RS BLEE S T
D, ERLEZTBOT—2OME, BEBEORFEIZCLILILDLEELZL TS, o
Wakeline (2001) DA F U ZA{FEDHFFEICONT LIRS BIZ ST 5,

JeATHISE (Mairesse and Sassenou (1991)) IZHEMS TV D L D12, BIEIZEIT 2N
E—TFDORTELENR N E . within estimate, first-differencing estimate. long
differencing estimate MFNZFINIZEBNT, BRAA Ry 7, R&DIXHIZEBIFTH/XT X
—ZBNSL 2D, ThIE BROAYx—A L b s 2T =R R¥EDR&D IHRKE

16 261 < (X Griliches (1998). p.221 %M,
7 3L <1 Griliches and Mairesse (1990) & £&:Ha,



DRE STz BT, BRI ITARE LA RIRRRE STV L EIZESCbDEEZD
nTng,

Z 2T, 22 CIIHRIZER S 2 Ik —E DRE A BV 7o FHHl S Efii L7z (£ 6), within
estimate (ZFWTIE, BIRIZEAT 2 INE —EDRE L ENRWVEH (R5) L0 b, EA,
R&EDA LMy 7 ELHITNTA—FDENKREL o7, £z, first-differencing
estimate IZBWTIL, R&D A by ZIZhn5B /8T A —H L, total regressions % E[A]
HEVMBEZTS7-, I long differencing estimate IZBWTiL, R&DA b ZiThhnbd
NT A= HEROEIMER NSNS OO, MEFICHE L R DKRZL D R&DDARE
PE~DOEBRO EEMED R S 7,

WTFNOETAHEICBWN TS EROFBAEFENEN EA~DFENRI DB 2D, 2, &
KONTA=ZFTWFTNOT —AZBWTHRD A by 7 ONTA—=Z L@ & D
mani,

F5HEA
F 6 1A

EBR O R ZRFET D72, EFEREE 3 SDOF 7 Ty iT THEE LTz,
R TIIE, EAEBIZLY X5 LI BRI O A ERBOHEER XL R L TND, Z0
FERNG ., PR LR LT, DR KRR RIS ICAE R TEV RD ©
BAOMZSROND Z ERbN D, TO— T, BITE oW EEE A 22 HilE L 7R
(X, AR & KA EOREIIRELS 2D, 2k, ZOMoOFEHER—EDD LT
I3 R&D 2N KIS 2 T EPEME DO RICE D FE5T 2 LT 02 F T 560
EBEZ LD,

ESNELIN

EHI. T2 ul—DL LN L5 RD O A RFET -0 EmT 7 ) ad—,
o mY— RT 7 Ju U —REIGE LT A BIOHE BT o T, R MDD,
BTV /T —REORD OWENMET 7 /o P —RBEOLO LD LENI ERE
T, £, F177 7 v Y —ED RD OFAPEITREANCA R RER TRV, &7
7 ) a PO RD OFHER, Y I E BRI BREVZ ELREATY
%Y,

18 NS DR R ORI ITEE N MLE TH S, Roper (1999) 23354842 L 512, R&D IEENI/ N
ETIEHIEARITITDOND Z ENE L Z D72 RD IEEN O FHAME AN B /N TV 5 Al REME A2 T E T&
720,

9 Z L, Wakelin (2001) OFEHR & FEAHITH D, Wakelin (2001) 1FA F U ABFEITBI L T, R&D LT
EAIEHEBEY (non—innovating) BFELV HLHEHHY (innovating) BETRKEIWVWI LEZFEL TN,
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4.4 R&D INIERDHEE

FOIT—MEESHETEIC L D RD IR ROHEERREZ R LI D THD, ZORNLEY
VI X DREFAITE LTI, R&D OMPERERIZEETHE TH D LoDy, Ml HE
IHMERN/NEL, DOFETRNZ ERLND, BERIIZIE, R&D FUNES ISR L v
HRENWZ EDNMFHFEIND N, Afe CIIEGR & IIA ORISR A2 G- L1225, RWD
U S RIE, BARORLGEREIZI T 2 06 THFIED R&D USSR OHEERE G & bhik L T H 00K
W (PEATRFZRIC K D HEEME L > 213 0. 11 (Odagiri and Iwata, 1986) 725 0.56 (Griliches
and Mairesse, 1990) TH2) Z & THhD,

R OITITEEREROHEER R BT L TS, BLRENOIL, HUINEEE /NI
BOWTHEFITENETH D, 2L, BROEG /IS E IS, THBEASED
HEERE RIIFHPICEE TIE <. ZOUIEEE L,

Flo. HIFO LA VBIOHEER R © R 9 IZREH Lc, HIGERIMET 7 ) o O— RIS
BOWTEL MM RIIET 7 /o VP —RECBWTREW, 777 /) v o—EETIIRD
BRI HNCIIAE TR, AEEZGIMER LR o7,

uL®#%#6\@ﬁﬁ\¢%7/my~ﬁ¥HMDi@ IRRLBE S 7 0 iRE O
RN K DB EZ T H LR END, 6T, TR, 1177 /v y—EETEE
K@$%¢_ﬁzé%%%\%%%m BRAERESD 2 E ke o Tz,
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b Xz, k07T —2 I L TN TREORm WS — X ZfHH LT, ReD & H
WEEDAFEM L OBMRERIELT- & 24, RD WEITITEDO R T (1995 4E02 5 1998 4)
TEWTH REEOAEM U B ICEHBERREZ R L TND ZERmR I N 2E L
EZEDOVEIHY 72 RD FE DU ZRIT 19T0FERUTE L TRORELS 2o TV D A EEMEIT & 5 2
EWbhole, Fio, BAFEMIE L 1ZH8 R0 | EENOZER I L3R 02RO T 135
BARDAFENEIC G 2 DB L LTHBEL 2> TV A AEERH DL Z Ebbnol, Alb,
ZAVIRZERN OB~ R —V A FOR LELY, TOREOAEROR LELIZ
OO AEEMENE WD & 2RI 5, 2, Smithet al. (2004) 125 % & 9 (CE &,
I—RL— MIANFLRZHY FEEGZOTONTHIEE25HBOBEE Lizv, BED
AEPENEIS B 5y OWFFEBIFRIEEN 72 TR L, EEERNAE AT —N=NHFE D 2 e v ) HE
FHHE BRI OV T 90RO HARIZE T D4 % RDIETNC K DU IS5 2 BA ATREME A E
T2 h, RN TZDNICONT G o L REESIT 2T 5, 2O LT, FEENOHIHE
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7o, HEL HUMBEZEOWIERFE O AEEME~DF LG MEND . HBEO/NSWREICK T D4
PEPEM EOEEIZONWT, ~EOBREEDLIVLERH LD EEZEZHND,
AFEOSHIIIF IR S NIZENH D, RD A LA — =% EE LN ES %D
HETH D, Flo, KOKBHARHEEFESCRYNZ RRD 7 —# 211325 Z & T, R&D %
Ny 7 ORBEHESCBINEREZ PR T 5B Db MLETH A9, F7- Bond, Harhoff and
Reenen (2003) (12 2 & 51, LMY a9 v 7 IEAFI v IR T L —LTU—7 ZEALT
CMMIC K AHEFHZFERT 52 & B2 b b,

11



Y P YN

Baltagi, H Econometric Analysis of Panel Data. New York: Wiley, Second edition.2001

Bond, S, Harhoff, D. and Reenen, J. V. “Corporate R&D and Productivity in German and the
United Kingdom, Centre for Economic Performance,” LSE, CEP Discussion Papers, 2003, No.
599.

Branstetter, L. “Are Knowledge Spillovers International or International in Scope?
Microeconometric Evidence from Japan and United States,” Journal of International Economies,
2001, Vol. 14, pp. 73-104

Goto, A. and Suzuki, K. “R&D Capital, Rate of Return on R&D Investment and Spillover of R&D
in Japanese Manufacturing,” Review of Economics and Statistics, 1989, Vol. 71, pp.555-564.

Griliches, Z. and Lichtenberg, F. “R&D and Productivity Growth at the Industry Level: Is There
Still a Relationship?” in Z. Griliches (ed.), R&D, Patents, and Productivity, Chicago: University of
Chicago Press, 1984, pp. 465-496

Griliches, Z. and Mairesse, J. “R&D and Productivity Growth: Comparing Japanese and US
Manufacturing Firms,” in C. Hulten (ed.), Productivity Growth in Japan and United States,

Chicago: University of Chicago Press, 1990, pp.317-348.

Griliches, Z. R&D and Productivity: the Econometric Evidence, Chicago: University of Chicago
Press, 1998.

Hall, B. and Mairesse, J. (1995) “Exploring the Relationship between R&D and Productivity in
French Manufacturing Firms, Journal of Econometrics, 1995, Vol.65, pp.263-293.

Harhoff, D. “R&D and Productivity in German Manufacturing Firms,” Economics of Innovation
and New Technology, 1998, Vol.6, pp.28-49.

Jaffe, A. B. “Technological Opportunity and Spillovers of R&D: Evidence from Firm’s Patents,
Profits, and Market Value,” American Economic Review, 1986, Vol. 76, pp. 984-1001.

Klette, T. J. and Johansen, F. “Accumulation of R&D Capital and Dynamic Firm Performance: a

12



Not-so-Fixed Effect Model,” in D. Encaoua, B. H. Hall, F. Laisney, and J. Mairesse(ed.), The
Economics and Econometrics of Innovation, Boston: Kluwer Academic Publishers, 2000, pp.
367-397.

Kwon, H. and Inui, T. “R&D and Productivity Growth in Japanese Manufacturing Firms,” ESRI
Discussion Paper Series, 2003, No.44

Mairesse, J. and Hall, B. “Estimating the Productivity of Research and Development in French and
United States Manufacturing Firms: An Exploration of Simultaneity Issues with GMM Methods,”
NBER Working Paper, 1996, no.5501.

Mairesse, J. and Sassenou, M. “R&D and Productivity: a Survey of Econometric Studies at the
Firm Level,” NBER Working Paper, 1991, no.3666.

Motohashi, K. “Innovation Strategy and Business Performance of Japanese Manufacturing Firms,”

Economics of Innovation and New Technology, 1998, Vol.7, pp.27-52.

Nickell, S. J. “Biases in Dynamic Models with Fixed Effects,” Econometrica, 1981, Vol. 49, pp.
1417-1426.

Odagiri, H. and Iwata, H. “The Impact of R&D on Productivity Increase in Japanese

Manufacturing Companies,” Research Policy, 1986, Vol.15, pp.13-19.

Roper, S. “Under-Reporting of R&D in Small Firms: The Impact on International R&D
Comparisons,” Small Business Economics, 1999, Vol. 12, pp131-135

Smith, V. and Dilling-Hansen, M., Erikssons, T. and Madsen, E.S. “R&D and Productivity in
Danish Firms: Some Empirical Evidence,” Applied Economics, 2004, Vol. 36, pp. 1797-1806

Wakelin, K. “Productivity Growth and R&D Expenditure in UK Manufacturing Firms,” Research
Policy, 2001,” Vol.30, pp.1079-1090.

Wooldridge, J. M. Introductory Econometrics: a Modern Approach, South-Western College

Publishing, 2000.
HRRE SR

13



-, ERERE  THEEEEEOAEN . [TEFGRE] MEF— Ik 555y
A7 RIETI Discussion Paper Series, 2001, 01-J-002.

RIS T HAROEM SR & MR R FHRE . 1993

EARFRE « HINGE THAORERE L UFJEPHIE NG SRR G et 1986

VEEIENED TREERIAPEME & R © 1970-98 42 WNEFHSREHFZERT. 2003

HHREANEARA Ny ZHEEO RS - TTGsHMEEARA by 7 ORE - | B ARSATHRAERLG
J& Working Paper. 2000, No.00-5

P T T BN EH OFH BT - WFFERHSE DA PENE « INERVED AT LRFli—) ARk
AL, 2001

14



®1 BAREICKIDHREDFEEDINIEEICEHT H5ETHIZEHI
i T SIS o 2 s
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3. PEEEIE
JEE B 3 R&D- AN % (%)

BTy ay—
1. EHR T3 578 1445 15.2
2. fHEBREHMmeE R T3 1504 376.0 12.3
3. WAL b e T3 749 187.3 12.9
4. JhAE- BT 300 75.0 13.8
5. ZOfOfLF T 628 157.0 15.2
6. HEHF T2 1068 267.0 12.3
7. RS T2 457 114.3 14.5

b7 my—
8. Mk T3 2072 518.0 9.3
9. FEARMEM I HL T2 1063 265.8 10.9
10. 2 2B T2 206 51.5 8.6
1. 75 AF v 7 BT ¥ 660 165.0 6.1
12. JEgk G JE T 3 414 103.5 6.6
13, fim s o R L, T3 90 22.5 6.5
14. % OO E b T3 198 49.5 9.5
15. Z Do T3 584 146.0 6.1

K77/ v —
16. 28 2 0.0 5.2
17. & @R g T2 1067 266.8 4.8
18. b T3 1646 411.5 4.4
19. i T3 556 139.0 5.0
20, FUL T RT3 294 73.5 4.4
21. FlIRIZE 208 52.0 3.0
22. BRI 378 94.5 4.2
pERLEYE 14720 3680 9.0

(1) 1. R&D -« T hnffifil b 221%1995-984E D il -1 Tdh 5,



Y 21708 11496.7 54653.2 37 1477029.0
K 44284 314911 153768.0 17 3539963.0
L 530.3 1765.1 6284.9 97.9 153429.7
E 89.6 1833.0 15660.2 0.8 496212.7
Y 2999.0  18660.1 80527.0 115.3 1477029.0
K 6360.1  42139.9 1684315 17 3089535.0
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L 498.0 1401.6 5012.0 100.2 153429.7
E 78.1 1006.3 8270.9 08 365174.6
Y 17421  8055.0 343418 37 7293443
K 40200 329494 188423.4 7.2 3539963.0
L 507.7 1389.1 3486.8 100.2 54050.2
42.0 514.9 2916.5 0.8 67155.2
50 299 )
Y 10348  1286.7 939.8 37 14016.0
K 19733  3136.2 4019.1 17 65489.3
L 291.0 310.8 134.6 97.9 633.0
E 347 81.1 124.6 08 1690.9
300 1499
Y 4869.0 64326 5863.0 2457 133522.9
K 98282  16397.0 24592.9 112.6 436979.1
L 1098.2 1292.0 610.4 576.0 3113.2
E 2246 519.1 801.8 0.9 10894.9
1500 )
Y 375232 829523 152310.1 2257.2 1477029.0
K 865822 2334693  426727.2 2167.1 3539963.0
L 59731  11092.0 16853.2 2895.4 153429.7
E 3978.7  15619.8 46606.1 48 496212.7
1. d(y) (K) 1990 100 (L
1000 2.
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#5 A FEBABUC L OHERTHE A (3830 £t)

log(K/L) log(R/L) log(L) Obs.
PEFEZI—DY
1 Total regressions 0.215 0.093 0.040 15320
(40.32) (36.80) (15.04)
2 Within (Firm) regression 0.065 0.023 -0.372 15320
(7.13) (2.65) (-18.78)
3 First differences 0.031 0.035 -0.501 11490
(2.37) (2.75) (-15.46)
4 3-year differences 0.079 0.014 -0.298 3830
(3.86) (1.01) (-6.93)
5 Total regressions* 0.205 0.071 0.054 15320
(39.93) (28.97) (20.70)
PEFEXI—T2L
1 Total regressions 0.229 0.126 0.026 15320
(45.88) (50.37) (9.08)
2 0.074 0.026 -0.37 15320
(8.19) (2.89) (-18.40)
3 First differences 0.043 0.037 -0.483 11490
(3.29) (2.93) (-14.84)
4 3-year differences 0.113 0.018 -0.257 3830
(5.47) (1.25) (-5.78)
5 Total regressions* 0.221 0.104 0.048 15320
(46.57) (43.47) (17.54)

(¥8) 1. FERBIZEHUL log(Y/L). 2.0 WOfEIE thE tiElcBIL CTotal, First differences, 3-
year differences Z LOHERHE N — WA EIEL TW5, 3.3-year differencesZ LD HERTBR
WTHERSI—%E T, AWithinffEGH 2B T2 XS I—% 5T, 5 5OHEFH=UL, &
AR ZE EL TORWERHER TS,



3830

log(K/L) log(R/L) Obs.
1 Total regressions 0.224 0.101 15320
(42.46) (41.17)
2 Within (Firm) regression: 0.118 0.084 15320
(13.45) (10.29)
3 First differences 0.101 0.149 11490
(7.10) (10.65)
4 3-year differences 0.120 0.053 3830
(6.24) (3.81)
5 Total regressions* 0.218 0.083 15320
(42.87) (35.21)
1 Total regressions 0.234 0.130 15320
(47.33) (52.29)
2 0.126 0.087 15320
(14.30) (10.40)
3 First differences 0.110 0.147 11490
(7.69) (10.48)
4 3-year differences 0.147 0.052 3830
(19.41) (3.65)
5 Total regressions* 0.231 0.112 15320
(49.07) (47.84)
1. log(Y/L). 2. t Total First
differences 3-year differences 3.3-year
differences 4.Within 22
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log(K/L) log(R/L) log(L) __ Obs.

( 50 299 )
1 Total regressions 0.184 0.093 -0.009 8344
(27.81) (26.95) (-1.07)

2 Within regressions  0.045 0.020 -0.397 8344
(4.17) (1.74)  (-14.34)

3 First differences 0.028 0.032 -0.484 6267
(1.89) (2.06) (-11.55)

4 3-year differences 0.073 0.010 -0.286 2115
(2.86) (0.48) (-5.91)
300 1499
1 Total regressions 0.252 0.081 0.001 5401

(31.69) (21.62)  (0.06)

2 Within regressions  0.078 0.018 -0.324 5401
(4.13) (1.21) (-8.71)

3 0018 0028  -0502 4050
(0.64)  (127)  (-852)

4 3-year differences 0.102 0.015 -0.280 1329
(2.99) (0.63) (-3.24)
( 1500 )
1 Total regressions 0.359 0.094 -0.012 1575
(21.58) (9.60) (-1.20)
2 Within regressions 0.281 0.088 -0.325 1575
(6.65) (2.24) (-4.82)
3 First differences 0.158 0.110 -0.481 1173
(2.71) (2.22) (-4.66)
4 3-year differences 0.158 0.060 -0.382 386
(1.23) (1.29) (-2.50)
1. log(Y/L). 2. t t Total First
differences 3-year differences
3.3-year differences 4.
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log(K/L) log(R/L) log(L) Obs.

1 Within regressions  0.110 0.032 -0.413 5284
(7.112) (2.03) (-11.86)

2 First differences 0.084 0.062 -0.493 3969
(3.86) (3.03) (-8.88)

3 3-year differences  0.162 0.020 -0.349 1329
(4.27) (0.70) (-4.81)

1 Within regressions  -0.011 0.001 -0.456 5287
(-0.59) (0.07)  (-12.20)

2 First differences 0.012 0.016 -0.532 3952
(0.42) (0.66) (-8.41)

3 3-year differences  0.025 -0.010 -0.371 1316
(0.85) (-0.41)  (-4.65)

1 Within regressions  0.036 0.024 -0.279 4749
(2.50) (1.69) (-8.57)

2 First differences 0.006 0.030 -0.467 3569
(0.31) (1.55) (-9.22)

3 3-year differences  0.076 0.033 -0.140 1185
(2.55) (1.83) (-1.93)

1 log(Y/L). 2. t t Total

First differences 3-year differences

3.3-year differences



R&D

dlog(K/L) (Eor R)/Y dlog(L)

(E/Y)
1 0.032 0.163 -0.536
(2.43) (3.97)  (-18.03)
2 0.027 0.301 -0.521
(1.88) (6.63)  (-13.57)
3 0.020 0.063 -0.528
(0.69) (0.74) (-9.69)
4 0.158 0.139 -0.587
(2.75) (6.56) (-6.56)
5 0.084 0.171 -0.558
(3.92) (4.90)  (-10.66)
6 0.013 0.071 -0.550
(0.45) (0.75)  (-10.02)
7 0.007 0.284 -0.491
(0.35) (2.10)  (-10.21)
(R/Y)
1 0.032 0.063 -0.535
(2.38) (0.73)  (-18.00)
2 0.028 0.098 -0.515
(1.89) (0.80)  (-13.27)
3 0.020 -0.035 -0.526
(0.70) (-0.20) (-9.83)
4 0.155 0.114 -0.592
(2.66) (1.47) (-6.54)
5 0.082 0.233 -0.562
(3.79) (3.05)  (-10.70)
6 0.013 -0.242 -0.538
(0.46) (1.19) (-9.87)
7 0.006 0.132 -0.495
(0.32) (1.02)  (-10.23)
1 log(Y/L). 2. t t

Total First differences Long differenced
3.3-year differences
4.



