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1. ICDIZ
Bresnahan and Trajtenberg (1995)1%, ZAXMEESCERET—# —, PEAK L V572 GPT
(General Purpose Technologies) 2 fRHEMEO T Y &700, IR L, RIS L
THIET, MFERRA ) N—a &ALl LTWS. Bresnahan(2010)i%, #r4E0 IT
23 GPT OMWEAFFO LIb~ 5.

IT 28 GPT 72 H1X, IT 24T 2 EOEEED LR L7200 Tide, IT #FHT 54
EOEEMNS ERT L. 28 s, IT 2FHAT2Z2 LIk T, HILWHEEDIED HE
DANTZY, ZHE CTOAERRZFRNKT D2 LI NB506THhaD. MAT, IT I
IFRE AL DS, ITZE<AALARNVEETH-ThH, ITZHEALEZEEICE-T
AEHRHENTZMHEEBELLD Z LN TE, KA b CTHERFRCT I B EERE %
THZLWTED. 20X, IT Z2FAT2EENODAENA— =280, BENR
ZIeN5DTHD.

L22U IT ¥ K 9 72 GPT O861%, ZOHMOBMET, Mk RLE Lo A&
BEREOWMIZBWTHENZZERZMHEY ZENMLIAL TS, Basu et al.(2003)X°
Brynjolfsson, Rock and Syverson(2018) G, # L\ GPT 23 A S5 BHicksWC, 14E
PEVED K E IR ZBAb & T BN T N AEPEME DM O DR F 25 ) &35 Solow Paradox 7%
fZ V1G5 &R L7, Basu et al.(2003)i%, IT IZHH7ERIREARDBES 2 & ZHPRNIC
ET KA AR MIRORERFHC LY, 29 LIAEEOKELZBFIL XL 5 &
H7z. GPT ~% < HE T HREFEED GRE ORERGO) Y a —FR7Enim/ NI S,
WEIZ GPT ~DOEMTOITARZEPEED Y n— TR KICHEE &SN 5 2 & 2B
WL, w927 a7 =85l TT AV DA XY ZADOEFEEOZEZESHIZHII L. —7,
GPT ~DOFEEIT LD (TR R E 2 REOTEEMN L LTE 5, Tobin ® q Ham & #d
HIRD R EEE 2 A S 7=0 M, Brynjolfsson, Rock and Syverson(2018) T 5. #r L
W GPT 28 A L724E GBF OREREID) Vv —FE0m N HEGE S, +oic&kE
INDHE Yo —FRAENMBRICHE SND Z L 2B L, 7 A Y I OEEE~DFE
oM LTc. 1561%, 29 L7cAEEMEOE)E % Productivity J-curve & FEATZ 2.

HAT% Basu et al.(2003)=° Brynjolfsson, Rock and Syverson(2018) 5 236&f L7-Z &
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TFP %2 L5 S ¥ 587 B2 T 5. —J7 Brynjolfsson, Rock and Syverson (2018)1,
TR I L S MR FEREICOVWT, ZmEMOBLENOREmMEICE ELTns oD%
DAEFEVER EZHFICOWTEE L LTV,



RS CTHSH. TFP OEME RS &, 1995—2000 4 CiE-0.02% Tdho7=D LT TE
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tH, RESEH LTS, T 9 L2 TFP ORERRZED, GPT ITFE D M HmREE 7213
BRI L > TEC TV D AREE L 2N STV AR NDTH 5.

INET, HEOFEEFAOHFICONTIL, 2L OMROEREN LI TE. flxX
Hayashi and Inoue(1991)i%, quadratic 72#& OFREL A A HWT, EEFRLE #RX
fﬂﬁfﬁf%fﬁéﬂé) ¥ q OMIERERAEN L, BEOREEH D/ T A —% OHEGHE1T
STz, (2% LC, Hall(2004)i% Euler FERXAZEH L CHF 21T -7-. Cooper and
Halt1wanger (2006)1%, quadratic 7 FHFEE FILISMT, FEEFSCHRE O FE Al ik 2 B
AfL, SMM (Simulated Moment Method) (2 & Y {1217 -> T4, 2T, Suzukiand
Chida(2017)i%, I-CAPM 7 /W X W HEOTEER 2 HFH L TS, LarL, Znbil
ITRRSECIE, 8% M % GPT IS (AR iE L R L, 202 & TY u—EE0HH
WCBIHEAEZ A L IE D LWV O HAIREN -T2, & 2 CTARRTIE, VY a—FREiHll~D 2
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DRTA—=F D FHABHER S AL, GPT IZfE D 2 BE 1 BRI ATREME R S
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HfFCcEn2Licd. —HT, BKEOWMBEBEM D/ NNT A —2 O TR S vl
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SHIFFTE RV, T CILlR 72 L 918, IT HALIATE DA CIIaise s H o a2 g - T
ETWD. 29 L7emaliE 2, 1997 LT & AR TR OMERN ED L S ITEL
ezl 5.

AT DG OFEEE F OHEE 121, Tobin @ q Blis OFsLA 2 L& AR D r— R ZHEFRE L
7= Multiple q D@2 HW\ 5. WEREBOHEE TIX, ABEAM A 1 DIZHELN L THEEHC
AWs Z Engn. LaL, ZQ005)I%, [EAMMN—HMTIER, RisMickoTH
BENTWDEAIL, BARMIC K > TEE~DHEYS, ThbbRAAEENNER > TN D
AL, L E R EHSINTZEBARENRETHoTE LTYH, AE~OFHIXRRD1XT] L5
it 5. B, FEARMORFBER GRS TOWHAREEREZ OND. AETIE, AF
HFEL 1 DICEMNET, lalidd - #E5EY, [bIHEEEE, [climsHa, [d T B2,
le] -:H#1D> 5 DIZHFEL T, HEFHTHW .

HERHZHW D EARM D 5 HEEFEIZ OV T, BADOERRFHEATHLEHIIESND X
72 o7- R&D BREARY EiF 5. BFEMED AT TIAL AW S LTV % Corrado, Hulten,
and Sichel(2005, 2006) T/ & L7 ML EFED /3 FAICIE, R&D BRELIAMC S, IT &M
WERENEGENTWD 3. BWREEREIL, WiFER ETHIRMICERY bt T b7,
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—EDOIEINZFEDNTHEFHZ LV FHIIT 5 Z L1272 5. AR CTED #5 R&D B FEIZDWT
13, 1990~2000 4O T HEEREF B AL O [mE N - B RE 5. et s — 2]
RSN TWDT v — b _—ZDFRAEIC L V1551 7- R&D 7 — % % vy, 2412 2000
UM BRERIZIER SN D X 927> 72 R&D X T — 4 2845 2 & T, REIDOE
HL O DRINEERTE D, £2C, WEEED S H, R&D EREAHEFHT AW,

R&D ERELIS DTG REIC OV TIE, BB O L LTI S D Z &2 %,
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IT B SNTEARTZ L35 L, OLS #E1X omitted variable bias 23E U %.

plim by = Brir + BricPrickir

GPT 3% Z & T, Brx I EAMMNFIRHEE 21T 5 Z LI D7E5 9. L2~ T, GPT
ZkH L CIREMBEICHBEANAEEN THAEFETITZRV. & L b omitted variable 235+
TELHE91TR0, ALK L LTHRNIIMD Z 57 B1F, #EitSid KIT EARDOFHEE
FIIABEIIK 952 L1272 5. Tonogi and Tonogi(2018) TlL, HIWEFERE DT OLS
HEZH(EE RN AT 7 V) L7z Multiple D EBIEIC R&D HE & N4 THERH L ek T &, =
NWETHEI SNEREEN DONRT A =2 X0 /hS<HEGFHsn, HEIAT7r—~r2bm bk
L7-Z LR SN, AfaTlE, OLS #EIZM % T, Cummins(2005) & [FEEIZ system
GMM (T L 5 HEFE BT o7, System GMM HEE 21T 2 1F, FEAM ORE ITHE I E D
e %, A & UCHERNCE 2. BRI ZHET o2 Licd 2 b
225, OLSHEE XD b/NSWETHES SN D Z R TIRIND.
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HEEIZANA T ANEL AR D, Cummins(2005) TS LT 5.

plim byr = Brir + BricPric,e
B 213, BEIZ XD EZEME~DOFEBRZ KT S0 N 92 K 9 285613, @/ NS
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iT>72. Autor etal. (2006) (X, a3 Ea—X—HIFICL->T, WABEETEY, AE)
bTED RO BREM~OFTERHA L, V—T 14 AMETE RV 2R~ D 73
272 & (EH® k) Z/~L7-. Alexander and Eberly (2018) 1%, [RIEEDHEIRA G
HREICHTEDLBR, RELANLVDOT —Z TRIAEEZIT o7, T ORER, RifE s, R
WENDBABIE LICS WEE (XX =T Laia=r—a Rl REAF AN
ROOBNDIEFE (NA T VEERERRLE) ~eBoTNWDLZEamRL, BEAOWHKD, f
FEEENOEIEERE~E 7 L TWAHZ EaRmLz. IT 8 GPT & L THRET 272 513,
PEEMEIC O RBEE G2 51255, KT, FEEINCHEETT 22 L1085 T, 1998 4ELL
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RET . OXNOF2HE, HEOWEHE MK TH L. WBEEMBEEE, EAM I 125
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RKEARZ by 7 OBIEE DL LTERITE DO LETD. £ LT, v > 0FHREOH
BENORNEELT 2T A= Th5. aild, HEEMPR/MEE & 2 RERITHIST
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BIZEH L U CRIBRNE L, FREEE BB ORE ST A= Th Dy Lyjaq OHEFHEZ 155

AFGCIE, Multiple q OEERIEE (6)=UTIESWCHER L, HERH S LDy D& &AM
FICHiT 22 LT, EOBEARMOMMRELEH N EVONHERT S, £ LT, 1997 R
LIRT & 1998 4ERELIE & Ty OIEAZ 925 2 & T, PREMOZLZ2 iR+ 5.

3. T—%#

AR D7 —Z1Z1%, Tonogi and Tonogi (2018) THHHI L 7= A ARD G EEDHIE #E L R&D
BREDIE « A b v 7 R4, Tobindqz AW TW5. F—F HIE, 1990~20134EEF & 72>
TW5.

31. HAHEE
BEHEOEE « A by 7 RINOFHANHNZMET — 213, BARBORBEEHRITS [
BT — 2 N0 7 ]ISk SV GE « KGIE - AREDKREREG AT « 58 EfahEo
HANRE T — % Th D, EGBEIERESHH EGEEL T — & OFFET 5 W0 x 5
ETDINT ANV T =L THY, FREOERA Ny 7 « 7 —HX1%, 19774 LA
MOBAFAET DREICOWTUIRIEE %, ZALIEIC B8 Le 2B DWW T MG T —
BoR Y )T — 2 PO TR SNTARE X T~ —7 A v — & T D HEAMENEC &
DB LTV 5.
[T — 2 "0 7 | OFBEEEETT — 2 12Uk ST 2 B A W] ReE & &
OFEIAIT, okt gst e L BRABEEE L T OMOEREEZRS &, B - 5y,
BECEETE, AnAn G2tz Ede), #EME, LAREMSO 6 0 THY, Thil i
M- 7THEEOBERMOBERT — X /45325, 7272 L, Tonogi, Nakamura, and
Asako (2014) ORF-ITOFERN G, B L EED DSTREE A OMMLWEARAM TH L =
EMBREBETIZRIC 1 2OERME LTER L. £7o, MHICMER & 57— 1307
WZ &, BEEERE E XS TICET 1 20&EAME LTERE L
RARECERY, TEAMOFHBUSEE) 220 [58H) - BREGRIE OFRAFRH ) 2722 L3I\
HDOL L TERT D, [5EH - BREGRE OFRAFERET ) OOV TR ATRE /e T — & 3
ST, L bHEFHCRIA R T —Z HIROLND Z &0, SATHFRICB W TR S
TE2 3l OIFREHNS.
(1) =FEF EoEZERXD B U778 A) - BREFEOEMIC [RAE &G 23 7o fE a2 H
WBJFE (LUF TEB G ERES) TH Y, &1+ BRI - H - ATE (1989) <> Hayash
and Inoue (1991) 72 K TR I TW 5.

(2) &Ft EoEZER) B L7258 H) - BRABEO#EM A 2 O F FEMAT 2 5L (LUF [#E
li7= EFES) THY, #K (2001) TERA SN TN D.
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R) T— X DMK D IEfERFHEIIAFRETH D LEB L, BREHAERICEDIEAED
RN S WEE 2 bNAH T, — oI55k (T Pa by LS
ThY, Ui - B - LR (2004) R ETRASN TS, e FXOBIOfRE LT
I%, A - BRAVEITBEF ORI O —EEIA L LT, BURERICEH TEZLHZ L TH
Y. bhAAZOIRTIE, EHMHTITARW KRB EH] - BRENTIBIC& TV 72
WZ EIThD.

b 38 DHNTRET —F gL, HEEHREROBEIRENMEZ DD 5.

3.2. R&D &

FEHIMOREDEE D/RFNT —H HEKT 572, DB [EEMBET —4% v 7] L HPE
R R AL (BRI - BROGIREH - FERH R T — 2 ] [ S n TV D EGEED
R&DT — & Z i L T 5.

W7 — 2 _R— 2 DOWE B A —N—F > 7 LT\ 5200043 H # > [ DBIHARAFZERE %
FRKE RPERBFRE&DIVERA] DOLEN0.9L W K& L, L1/ SV ODOEAIZ9E %
M2 D, ZOFRMICEYET DEEDOH LR TR/ T — % & LT 2. 2000434 #LL
FlIDBIT —# Ofi%, T X VAN OWTIE, HERFEOME 4 HR&DFHEFE L LT-8.

FER&DEEHEIFR 34 HR&DEEFEINR #R&DT 7 L — X 9T L C{Esk L 7=. R&DT 7
L =2 3B TORECOWTR—DObDZM L7z, FFER&DA kv 7 OEARRBAERSR L
BEA(2006) K NN PR [E] B8 51N (2010) 2 235 1242 580.15 & L T 5. I ER&DE
AA Ny 7 BKRRIR O THET LITHER L, WX 0 OB OFRER&DEAA v 71X
EAREREAUC L= - T, TEAMIENE TR L 72

RR __ (Z;'}:O Iff})/s
RR —
(Ti Ui/ 1R - D) L s
5

3.3. Tobin®dq

TR XY ICHEE L R&D BHEOERE BRI ZaH I L, B&OREE M2 H#Heat Lol
Suzuki and Chida (2017) "% 5. Z Z TiE, Investment-based CAPM (Z-3&, HAADH
EEICET D EHEEIZHOWT R&D RAEED K/INTAR— M7+ VA E2AERR L, JH5EEH
DIRT A —H DG RA TN D,

8 W HAMMWEE L TV DX R&D HEDOHIM N IEP CTEDLATOT —Znb%k e LT
5. RF¥ET LT, R&D HEHENH L3N0 L5 LR oMoz 1 HIM7Z 0T —
X RN B DG AT S 2 T 72

BESHEBRS D ODARSINEBEESGFENE (IFRS) ~Oxt a0 H Y BT 5 ¥ iEmo it
PECE 2, AMRERHREESZ IR D EMKETROMELO R E L TRROEEIRD b,
EBIRE T — X 2B DRI E DT — % )8 2014 4F 3 AMILIRE, FAELRW. £2TC, K
FECTIZ 2013 FEEETL L, T—HDERIIITORN-T-. 72721, #AER— A TIIRE CHF
ZEBAREITME SN TV 5.

9 BER&DIET 7 L — X —1ERRIZ OV TIE, #RAK(2016) D FIEICRE- T



A FEMAE AR T D aERME (BRC - Al ORFliAEL <FHliSh TRV, roRfE
BLOBEARZ v 7 DS ORAEPED R LEAGIZSF L ERE L, Tobindgld

BRAM x FEATH RS+ AEEM —EA R b v 7 DA ORA & EE
EARA N v 7 O EMmE

WXV EET S, MRl A #&Financial Quest?2» HES L, KO EKEMZ H 2. B3
BEDEZEDENIZL W ROEN RS20, qb3iEY OBENARIH SN S.

4. HEFHRER
4.1. R L HEFHE

AR CHEFHT D2 01F, O THD. BRI, B - HEY), EEE, M0 - SmEg
A, THEHZEMMMS, TH, R&D EED THHATHD (n=7). Tobin @ q BFmTIE, g »
TR DITTTH LN, FATHIRICEB W TH v v v a 7o —, FENEE, BEFEe S

Y A MR D L 2O DOEBPAE LR, KERE q THJR L7246, q H
ROBANPME T T 25HE6030H 5 Z &EHE I TWD. BITHFEIZ R 51, redundant 72
2 (Fx v ia7n—lREFRTFRAELR) 2N bITo 7.

HERHIZIE, OLS #iE (EEZNRET /L 10) & system GMM IZ K A H#EE A A L=, X
MLEREETHIE, OLS HEE TA L D31 7 A%, BEERIET omit S 417z R&D &PELL
NOBEBEFERBEIC L > THELD Z L1025, GPT 12XV OB RENTThILD Z
LIZE T, #hx RERM~OEENRFERIIITONDTEA S, £O5E, OLS #E Tl
[FIRFICERE Sd, 22 0FH & TIC omit NG ERENHEBE AR D, HEdt I3
BN bias AL L. 2O X HIZL T, R&D EELS O EEIC OV TIE, okE
WMoFREEHO—HE UTHERT 2 2 L2z d. 7, ekl CFHEI L 72 Tobin @ q (4
HEAME) ICEENDFHAIFEREICL 5T OLS #iEICANA T ABRELDAEELH D

(Cumm1ns(2005)) Bl 2L, HTEIZ LD EEME~OFE R 2 RS s N3 2 £ 9
e, /NI Ko TA U 2B O FHARRE L REDNAOHBEZ RS Z LI
D, OLSIZFH AT ABAEL D Z LT D.

AR TlE, OLSH#EICNZ T, Cummins(2005) & [FIEEIZ system GMM (2 L B HEEH 61T
o72. System GMM %, 7453 % & o THEENREZBRVZET T LV OEEA S %
T, LV DFETITKH L CUIEEZR E MBI ZE 220 L B2 b D 72500 & Bl o T
ERAEROCTHEATGRUEZESL Z LT, HEEITO HIETHD. L0E OBREEKEHWS
ZEMTE DI, HEEFED efficiency ZED DI ENMTEHZ D, < OFEFEDHTTH

10 Nagaoka(2006), Alexander and Eberly(2018) <° Brynjolfsson, Rock and Syverson(2018)
b, EENRETVCTHE LT 5. Tonogi and Tonogi (2018) TH, [REEDOT —X % HW
THEEEHONRT A—=2%HE (72720, 2T E) LTWDR, EERIOFIEIZED
O, NUAVYUREICKY BEEESBITNTND.



WHNTE, UL, HEFHOZLMEORIEICH WV B D BEFHRSIFE D Hansen 7 A k
W, B— AV MEEHBEZDIZE, JHFEN 0 LTREEL T HARH Y, REE S
AFTHZENRHELL 2o TN ZERHBN TS, ARROHEFTIX, FRHRE EEZ 25N
5Zisi(j =1, MIZONWTUT 2 MDD T 7 DR, FIRERLEZ DN DS =1,,m)ITON
TIE 1 DT 7 OB 5 BAEEEIC W THERH L, EALIRTOBRIEE A ek iz L
7o, FNTH, HOWTEBIEEBOBITZL <, WRFENRESL 5 £ NA LN —ARET
TW5. ARETIE, TTAVOZYEORIEE LT, fBEEOZESOH CHBEORER b5
#HLTWD.

System GMM #EE 217 21X, omit SN/-HKEM & OFBIIC L D HERT bias NEELS 720,
BEEARU~OEEICEBEN L) R HEZHCE D 2 LD, BEENREE
FEHET A2 I 2 b, OLS HEEL Y /N SVETHEEI SN D Z R TESH
%, EXUTNz, BTG OB M A EOSEME) S ElET 5 2 L1k > TAET S bias
b, MR DHZ L2 D, T DOFE, omitted bias 12X 0 E5 A T ABRAETLTVH T OLS
HEEIZ T HAA T ARDH5E1E, TR TREME~DOFEE OE S E/ NG S
TWD LR TE LA .

HEFHZIIW 2T — 2 v FOREERNY T AEITER 118, BFEROEARRGEITE 2 12
RENTWD. 2720, HFHIBW T, REHOEELYERT 2720, FaFtiEC
(q—DPDO LML FFNEN 1% % BFMHEE L THRR L T D 12, Bu =UiEEoEHl -
BrREEEA B LARE L TW A2, ERITEARBHEL, LIZ~ A FRATEH s Zzn. —5,
G 7 2SO T A CIR R B OTEE - BREID Sy, HERN~A T RACHB SN EERNH 5.
Rt 7 D G A T AL 0 b RERDPR/MEB KR L RELSNTWDLZ b, B
iR FNREMAXL Y E - FRAIEZRE SFML, A~y 7 2V hE RS DM
NHDHZEMgnD., R&D DA Ny 7 =71, FHLT3EEZ#EZTEBY, R&D &iE
DOBEBEVENE N ERDND.

—RK 1 EFENY TN —
—K 2 FEARHEE—

ARGCIL, 1997 AFEELART & 1998 ARFZLARRICHERH IR & 531 C 1998 ARELARE & 72 % 1]
FC & I =B AANED, A DFI— L7505 L ORI EMATHRT 228 T, K&
AMOHERAO/T A — Ly DED 1997 F DM 2 5l & O X 9122k L= Do
A, TSI R A LTV AR nay, AKREICEB VLT Nagaoka (2006) (2726
W, EERNC S I BB L, F 4 LI =L S A DK I — L ORGEE L &2 THER
AT, LinL, A AF I — LG8 E ORICZEIREDPEC 2580 % < AL,

R TR EA S L R AT & OB 72\ ’C&)é
12 Tonogi and Tonogi (2018) TiE, & Tl AFRNCERFEAFIIL T 5.
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S A DY I Lo THER A DT A =2y DERO—HB L BX LA TLEY, WK
HDRT A—=ByDBALREEICHF SNl hoTc B2z oD, AfE<TiE, 25 LM
BRI, 54 BF I—%ERHOMA R 0T, Fi, FENOZs L 57 A LK I—
EARZFETEY, 1997 HE F CIIAEICIEOME THEE Sz b O OZ OEIFH 4 W L, 1998
FELRE, ARICHE SNV —ARERINZ. oD Eon, 1997 4FE LRI &
1998 FEHELIE &\ D K& 72 2 BT T X A A4 S — R B L CHER 24T - 7.

4.2. REZEOWIHER

£31%, REXOT—FEHNT, KEARMOMELH D/ T A —ZyDEH 1998 F
UBIZED L ONZEAL LIzt LIRERTH D, 2 TORERIZONTH A LAX I —
L DR A M A T-(1) & Q)OHEFHTIX, FEOFHAAIEIC X 63, 1997 FEE LRI O HE#
DT A—=2ynialdd - #5EY, [d CEGEMS, [[IR&D ICH W THEIZIEDE THE
Frahiz. )L @WOHEETTIE, AEICIEDHE THEISNZ IS 3 DOERM DI Z A
D=L ORZFEEE MAZTHER 24T 7208, (D& Q) EREORE RN GO, AR
EINT 3 DOBARMIZONTA by 7 v TORM»baZ RIS L, FmiICE
L5 < 1/(1 = SITILE->TVD Z EDHERETE 5.

1997 FELIFTOFEE A DT A — 2y OHEFHE & 72 2 Z;s; DB SV TR TN &,
[al % - #EFICBI L ClE, BERINOFHIFIEIC L > TEL0ETH DL OO, G
DT A—=2ylx 1.2~2.2 THEES -, —F, [dTEZREMHDIZOWTIE 5.7~16.4,
[fIR&D 22\ Tt 14.6~22.4 THE SN, 20X, [aldy - 5y, [dTHEIEE
fiidh, [fIR&D DINET, L H D/ T A —ZyBNRE HFF SN DB HER Sz, 2o
fERN G, [aldd - #E5Y, [d TE&EMmY, [IR&D OIAT, HEOFEE AN\ &
WOMND.

1998 “FELUBEDFIHEE O/~ T A — 2y DOHEFHEDY, 1997 FFELIFTO & D & K DOREFEZE
WHDDONHEFLTNDDMN, XA LK I—LZis; & OREHOERE 70D, HRHHRE R
5L, @Br iRolaldy - #EDERE, laldd - 55, [dTHZEEMmN, [(IR&D i
BOETHEICHESN TS, D% 0, 1998 FEELKE, ZhOOFBEERD AT A —H
YRR T L2 Sicirs.

R, A EICHEE Sz (@i 528 & ) M5 o [al @ - M IZ oV TiE, 1997 4F
FELARNZHERH S CW TR BR A 08T 2 — 2y DEZIZFH HE TR FIE & 72> T,
[d] T 225 B S e o0 T, (@Bl BTk 1997 £ LLATICHER ST 7ol
BRONRT A —=ZyDEZIZTFT HHE TR TEE 725 TV 523, O)EM 50 r AT
1%, $91/3~2/3 ZTHHTIEFIEE 2> T 5. [[IR&D (I2oW\W T, &R OFHITIE
WZEDT, H1B~12 2 BHTIKTIEE 72> T D, LLEDOREREMNS, 1998 FFELIKED
FEEHORT 2 =2y, [al@® - #5, [d TEMREMS, [[IR&D OIATK X MEA
DR S ATz,
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# 4 7, system GMM (2 L D H#EHFERTH 5. @FHI K0 @)L@) oHEIzB T [d]
TEBBMENAEEICHE SN o TETW AR, [aldy - #558y, [d) 1 B85 B4k,
[fIR&D DIETHELEHD/RT A — Ly B3R E HEFFS N DS, b RGOS
DT A —2 73 1998 ££JE LIRRAR T3 213, OLS HEE & [RskICBl Sz, 72720
[d] T H.25 Bifi it & [fIR&D DFREEH I D/3T A —Zy IO T, OLS %Ef?ﬁiﬁéht
EEYVH GMM THESINTMEDO TR REL > TEY, OLSHEIZTANA T ARDH D
ZENGD . R&D DA OBEFZE FEN omit S ATV ARG ORERFA T, omitted bias |2
LU EHAALTAPECLRLT V. ZDO LS 2T OLS HEEIZKE R T I AL T ANAELT
WHZ IS,

—% 3 2pE%E (OLS, EEshRETT L) —
—% 4 2pE¥E (system GMM) —

4.3. ITHENBEE vs. FEITEHMEE

Iz, 1T SRR EEZE & FE IT BRIRREEICE T 2B 7 V& 431F, Multiple g
DGR A HERT L, 1998 FELURRICTHER T ONT A =2y 3 E 5B LTIzDnR 5. IT
HEHIH R PESE L IR IT R R PERE~ DD /3HEIZ1E, Chunetal. (2016) THW =430
& Nz 18,

# 5 D)~ DOHER T IT EFIRIPEEICY > T ZIRE LTIZ5A, (5)~@)DHEFHZIEIT
EREEICT T NVERE LG OMRETH H. 1997 FFELIRTOREEHD/RT A —
By DHEFHEIZ DWW TR TN &, ITENIEETHA ) LIEITENNEETHA D &,
[al W - W55, [dl T B85 B, IR&D IFENE TAEICHE S TWS. Lo, IT
EHRMPFER BT 2K BAMOPFBEERADONRT A—FyORE ST 5L, [al@d - #
g, [fIR&D, [AITEZAfHMOIETRE <o THY, [dTAREfMS, [[IR&D DX
X SDIEFENIEIT ERRPERL L B> TWD., ZOFRENS, IT R b v 7 RN E WV EE
T[]l T B8 B S0 pE ) B AN Em N L bns. T LT, ABICHEESRTZ 39
DERMIZONWTA Fy 7 v =7 ORI Ga 2R 5 &, FERICE 2 b5 fifa; <
1/ =TI E - TND Z L MR TE .

1998 LIS DOFHELE O /X T A —ZyDRHEFHEIL, 1997 FFEELIRTO S Db EOFREE
Bl LTeDTh A I IT ERIRFEEOHEGHRER A RS &, [al@P - HEWIZ>V T,
BAEICHF SNARWEASBN A S, [dTEBREMLICHOWTIE, @BHMEFRIcBNT
1997 FELIFNCHEGF STV R A D/ RT A — Xy D% 1% i?T%n%m“ﬂ;EWm, (b)7&
iR r FRTED < & 36 2 HIHTIKTIE & 72> Tz, [dJR&D 1220

13 JIP 57— % _X— A D 108 EEENE CHEEEL FHAIL, 2005$H#50)IT7<]\/7%4%F£
FHERNZRYD, TP RAEZ LT IT ERIPEFE & IE IT BHIFEEITH T TN D,
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T, MEMFRXECE@Ee FRIZBWTE v v a7 n—hESCHA TAlE R 2 A
BTN Z 122 TIXARICHETE SN o= b 0o, Tk 1997 FEELIRNCHEG S
TWRBEE A DRT A—=2yDEOL 72 LB U ZHTHIETIK TR E 72> Tz, B
2D, IT HEMWPEEEDORHE E LT, 1998 FEELIRE, [d] T H S5 B fh OB fE S st
ANRKREL BT ENETF N5,

—75, % 5 D(5)~(6) THEF 4L7=FF IT BKIBIFEH D 1998 FELIE DO FHEE H D /ST A
—ZyOEE RS &, [ald) - 1%%%% IONTHE, (@B a R THEICHR SN o
723, (@RI G & (DM S N CTHBEICADE THEGE S, Ziud 1997 FEE IR HERT
SN TWIFHEERER D /RT A **5’)/0)@7& EFTHMHETIR TR & 72 o Tz, [d] T E45 B
DOV, #FHZ Lo THEICHGH S enb ol sz, [dR&D 122\ T,
AEIZAOECHEGF S h, 1997 FEELARTNZHEGT SN TWIZRBEE ] D /RXT A —ZyDfED
D E BRI U2 ZFT BT TIE & 22> Tz, BLE S, FE IT SEFIREREOR L T,
[dl TEEREff fOFHEE A DO NRT A —2yORERIKTRALRRNZ &, [IR&D OEKT
ENRENZ ENRETOND.

[d] T BB b & [IR&D OF BEICHEE iz — AZ2 T, 1997 4FEEELIRT O 2
MDRT A =2yl b 1998 FEELIGEOAR TR 4 51T 1998 4R LI OFREEE o/ Z
A—ZyDEZRD D L, 1997 LI 5 - 7= IT ERIRESE & I IT E£FREE OB 07N
KBRS H, WPEECITVMEZ R L7z, 1998 4EFELIRE, R E: F oD PE 2ERIMS 25 13 iR
SN LD,

7 6 7%, system GMM (2 X D H#EHER TH 5. IT HEHFEEICB W Tlaldd - )
AEICHEES R /20, FEITENEZB O C@FMF X0 [d T AR EfHL S FEIC
HeE S e o2 b DD, OLS OHEFHRE R & kRIS, IT £H000E%E T [dT A EmRh o
B ONRT A =2y, RAR&D Dy; L0 bREHMFFSNLEAR RN £, A
BACHEE SN BB M ORI D /3F7 A — 2 53 1998 LUK T3 2HA b, RIS
bz, 72720, AEICHIE SN -[d TR A& & [IR&D OFFHEE D /3T A — 2y,
DNWTIE, 1997 4FEELIATIZ IV T OLS #E7E & 0 & system GMM H#EE D F A3 78 0 K& <
HEE STy, 1998 FEELIRICITZ DI R b r o7z,

—#® 5 ITHENBERE vs. I IT HEMHIEEFE (OLS, FEEZRET V) —
—5 6 ITHENWIPEE vs. JEIT ERNPEE (system GMM) —

44, BE¥E vs. P—ER¥E, R&D ENWIEX vs. Ik R&D ENHEE

IT 78 GPT & L THERET 272613, PEEMEIC LB L 25725 9. Alexander and
Eberly (2018) (%, Autoretal. (2006) TixI V7@MD b & L7 BLG 3 it & 1
LR ZDBEEZ, TAVIORET—ZZHOCTRIE L. SR, JEE)N SN LIC
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CUVVEE (TR F—R0F L asachr—ar i d) OEAFANKRD LNDHFEE ONg
T PEERERILE) ~RERE LB o TCWDH I EEIEH L. £ 2 TARTY, SR
LIZKWEEL LTH—EREIZY U TV ERY, i T 7 EFELE LT R&D £EHIWIE
EITY TN ERL S THERT 5.

AMOYV—ERAEDEFIZIE, Chunetal. (2014) THWOHNZEFKRZ AV =, R&D £
FIMPEZEIY, Chunetal. (2014) THH S A7- 2010 4FEIERICIS T D PESER] (27 PEZESSE)
DHEGEPEL BIEEPED A kv 7 OEFHIHT 5 R&D A by 7 ORZFIH L, D 75%
AANFTOREVEEXELER L. RT1E, EXOEREZELDTELOTHD.

—R T EEOEHR—

441 BEE vs V—bREUH

# 8 DD~ DHEFHE, TIEHEICHOWTHER LR TH 5. REEEOHEFHTHV T2 470
DS H, § 410 #EREEEITEY L TR Y, JIEEOHIHERITE 3 OREEOHEE L
HRILEbo Lirotz, 72121, ML, [d T %A & [fIR&D OF#EE: A
NI A—=ZyDRESDIENANZED > TN,

# 8 DB)~®)DHEFH T, F—EREICOWTHRI LR TH S, EELOHEFHIHW
72470 LD 5 B, F— B RFEITK) 55 LAY Lz, (@RHlGTiE, 1997 FE LT [al
) - Y, [d TR EAES, [[IR&D OFFEEH DT A =2y, HEIZIEOH TH
ez, @IS T 5 1998 FELIEOFHEE H D7 A —2yDEAIL, v
Va7 a—ROAF T ABEREZMNZT26) & Q) DHEFF D [d] T A Bfi i & bk, [alf
- Y, [d LR EfES, [[IR&D CHEICAICHEG Sz, wIC)FEh A clL, ¥
¥ v a7 u—ROHHFABEEREMZT26) & () DHER O [d] T 525 Bfif it 2 bR,
1997 FELIFTO [alidy) - #EEEY & [d] TEEBAH 5 & [[IR&D OFEELEHD/RT7 A —Hyik
BEICEDE THERF Sz, WD 1998 FEELIBEDZE(LIZ OV T, B)DHER D
lalidthy) - #EFH D & (5) & (D OHEE DA TEZREfH &, £ L CHIR&D N F EIZAEOfE THE
FFani. &% e 5T, fIR&D O, 1997 FELIRTOFREEE A D/ T A —H2y
NABICIEOE THERF &, 1998 EELIBEOFHEEE FH D /8T A — Xy DIK F A B HER
.

ZO XY — A EOHEFHHERITEE RINOFHRIFIEIZ L > TERE LT TN DA,
[fIR&D 2>\ Ciddtl L C, 1997 - LIRTOFHFEE D /3T A — X2y 3T B IEOfE T
GRS, 1998 FERELIBEOREE R D/RT A —2yDIR TFRAEICHE SN TV 5. KR,
1997 FFELIRTOFELH DO /T7 A —HyDEITRIE¥XED 2 FLLEL 25 THY, EFICK

U FRIHEE SN 3 DOEAMIZHONTA by 7 =T OREDba RS 5 &, Himi
CBEZ BN DM < 1/(1 - HITIE - TND Z LR TE 5.
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XN ENRGDD. 1998 FELIEOFFELE A O /RT7 A — 2y DMK TIEIX, 1997 4 LIFT D
B HO/NT A =Ry DIEDK) 1/2 LA E L REWD, ZOZETHFEEND 1998 F LI
OFBEADONRT A—ZyDEIFIIEE LV b —E REDO T NEVHBAR A HNTZ. D2
b, B RETIE, HEHIMICL ST, [[R&D &I L HNEX LY b
BN EMGND.

7 91%, system GMM I L 54ERThH 5. OLS HEEFAE, BEEITRPESE L MR
BonTWa. 2770, OEMmAFTIE, [dTEZEE & [fIR&D OFF#&HE D/ NF A —
ZyDRE SDNENRANE D> TWND. P—ERZEIZOWTUE, T AER D 72N T DD,
HAEICHEESNOEAMDBE 7. LovL, [[IR&D 2OV Tix, 1997 4E LIFT O R EL 2
DINT A =By PN BICIEOME THEEF SN DBEIMRH Y, 1998 FEELIEOFEE H D7
A—=ZyDRTRHEFFEND R (2L, WIEETIIAR CTh o712, HREETITIHFAR)
X, OLS #ELFRTH 7. AEIHEE SNIZEAM OMBEE A D/NT X —ZyiZo0
TIX, 1997 FELIFNIZE W T OLS #E £ Y b system GMM #EE D 7280372 ) K& < HEE
IHTWZDS, 1998 LRI E ORI R b /e 72 o7z,

—% 8 ¥ v h—E ¥ (OLS, FEEREET L) —
—3£ 9 #E¥E vs. Y —E A% (system GMM) —

4.4.2. R&D EHIMEE vs. Ik R&D EHRIEE 15

710 D)~ DHEFHE, R&D HEFIIPEZEIZOWTHEF LR R TH D . RPEZE THI 470
b 56, 310 #1203 R&D HEAIRIFERICELY Lz, 1997 FELIRTOFEE H D /37 2
—2yix, W#EMSRNOQ)OHEEOaldy - MEMZERE, RPE¥E LRI [aldY) - M5
W, [dl T EgEfisn, [fIR&D ICBWTABEICEDE TR SNz, Zh bt shi= T
A—HyDOffil, REFETHR SNE LY SET/NS V. MZ T, R&D HEHIAIPEZE TRY
172 DIE, (B r HFRDOW@)OHEGFHZBRNT, [IBEEE RN EOE CHRICHEF S TnD
R T 5. R&D HEAIHIPEZETIT, [bIHRILE ~DRE (M O BB FET D 2 L0 0
MoT-.

WIZ, R&D HEMIBIFEZED 1998 FEELUISEDOFHEELE D/ T X — 2y DZEALIZ DWW T T
<. [al@&® - BEDHON T, @B r FROB) E@oHF THERICAICHES L O
O, MITABICHE S o7, [dTEGREMmRIZ OV T, (@FHEFROQ) & @)D
gt (ErFRD®Q), 3),(ODHEHCHREICAICHEG S - LIsME, AREICHEE S en o
2. ZTO X, BFEXOHEF L ITRARY, 1998 FEELIBORBEE N D/F A —ZyDIKT

B FRIHEESNT 3 DOEAMIZHONTA by 7 v =T OREP b2 iR T 5 &, Hami
CBEZ BN DM < 1/(1 - HITIE - TND Z LR TE 5.
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IEIEABEICHEG SRR A bz, BLEORERN S, [aldd - %%%k[d]lﬁ%ﬁﬁ
THEIZOWTIE, 1998 FEEELIKE, FHBREH D/RT A —Z (BN B > T2 LI1TERD B h
STz,

—7 T, R&D %%@E@F%@[b]%%ﬂi“%@ 1998 FEELIRE OFFERER D /XT A — By DI
fEoWTCIFFBICAICHEE S, ZOK TFIRIE 1997 FEELIRTOREE A DT A —Xy %
FILHET LD RE é L7po TN D, 1997 FFEELIRNC [bI Mt s O A FAE L2 Z &
S R&D EHIEFE DR T o 7228, 1998 FFEELIREICITELS 7o T L E 272 2 LT 5.
72 R&D ERHFEEDOIR&D ® 1998 EELIBEOFHELE HD /T A — Xy DI O

, WEM T RKOQDHER L (O u XD Q), @2 REAEICAICHESN,
@ﬁi&?fpm 31997 FEELIRTOFHELEHD/RT A—=ZyDEDODL/ L1516 Lo TEY,
BPEEDOHEFHER & L CZ O FIEIZ/ S WEHAA R Sz, 2 LT, 1998 FEE LI
b, [l R&D ~DEE I O FHEE H OFED MR STz,

# 10 ODBG)~Q)DHEFHE, FE R&D FEHRMFEHEICOWTHEE LR RTH D, SFEHET
#1470 #1825 9 B 160 £1:7° R&D EAIMIEREICEZ Y Lo, il 3 ORFEEOHEGHER
ATV, B 0, 1997 FEELETO [fIR&D OFREEE H D /8T A — 2y R&D #£5K)
BIEDK) 2~3 FEORESTHESN TV DR THD. KTOREEDERERD L, JE
R&D ERIIPEZIT Y — E R PEE L WD EN N E N2y, P —E ZZED[IR&D OFf#%
DT A —2yRm  firt SN RER CHEUORENMGF LN TV S.

F 11 7%, system GMM (2 X 2 HEFHER TH 5. R&D ERINEZEICE O Tlaldty - HisE
WMo 1997 FELIRIOFEEE R D/RT A — 2y PHEBICHE SN0 Em2AH Y, FE R&D
HERERICE O TCOT WTEREERICOWTHEIHEE SNRWVEB A A LRZ. LhL
R&D HEHKIRIFEH T [bIHWEEE O 1997 FELUFTOY R 1A EL J’Eﬁ+éﬂéfﬁfﬂﬁ>%é_
&, I R&D HEHMIHIES DTN R&D FEHREHX LV b [[IR&D Oy 3 K&V THEG = 4L
%X, OLS #EEDKR LAk TH 7=, ARICHEE SNT-EARMOFEEF D/NT 2 —
Hy Al OWTIE, 1997 FELATIZHW T OLS #EE £ ¥ & system GMM HEE D J7 735372 0
RELSHEE S TWED, 1998 FFEELIBEICITZ DI R b i/e e o7z,

—% 10 : R&D H£HIHIEH vs. IE R&D E£HMIEE (OLS, BEEDRET L) —
—3 11 : R&D #£HM0PEE vs. JE R&D £HM0EXE (system GMM) —

4.5. Productivity J-curve 7> b R7ZFHEE /T A —ZyDHEFHE

Z OHiITI, Brynjolfsson, Rock and Syverson(2018)3 545 GEE O EEF D) ¥
7 —5%7%® Productivity J-curve Z i3 5. £ L C, kb L7=HEsHRER%EZ, v —ikEL
5D TR 21T 5 .
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(DXDOAFEREEICESE, RERL2SMRTDH L

mmm=ic%gﬂm%%% )M“”+Z<

F,A
1 )Al(l (?,)AHKA) (7
=
Lhn. Zhk, mﬁ®$F%ﬁ_ﬁ%%mﬁ&m& ADMERDOZRTH D
i K
)AI(K)+( )Amaa+( )AmCQ ®

Aln(Y) = zn: (F

]_

121, COEIRENELLZDTHSI M. 1 OADEDL, BAZ Ny 7 OHF—E AL =T
Thbd. (DALY, 1KRFEKROAERRED T Tk

> (%) (-2 ()

ﬁ&jﬁé.Lkﬁof,gﬁxk/&%~6xyl7%

n

}}&’ th E’ ©)

D ESICEHET 5 2 LT/, @RO 7 —A L AT, B (;) SO L 725

RBEEMZ2HET (DA THESND Y e —EEAInA) &, @HFORERHTH BB
LR LY m—iEAIn(A)E OEEHET D L,

Aln(4) — Aln(A) = Z(q, ~1) (p’TI’) (ln(L;) - Aln(K;)) (10)

LA =L, DXKy,
0K; I;
Fi; = Fy, BI] —Yj <m aj) =—pi(q; - 1) (11)
DT LEMNTEY, 22 Togd, FEAM ORI T) 2 GRS TR L =A%
K ORI q; A3 % Partial 16 TH 5.

Yok,
(1=8)p;

QO D, EEARAUOEEORER LA Ny 7 ORREROZNAERZDOWIR L7V,
Partial q 23O F 0 13y 2368 < RFGHEE 3 @ 56, Y r— R ORERR D B IE
INDZENLND. F L GPT BNIEHBT 2 WIHIERE T, BEOREERNA by 7 DAL
FRE LMD Z s, BHORERF T Y v —EEN 0/ NHE S, —J7 GPT 285k
L7c#iE, A by 7 OEENREORERE LR Z b, BEORRERFHNIBITD Y 1
— AR ARG SN D Z L2722 5. Brynjolfsson, Rock and Syverson(2018)1%, #HHlFEZ
WX TALZ EFORESFICEIT ) Ve —iEkED#) X OFIR%E Productivity J-curve

qj =

16 AT-f(198IZ L » T, & TOEARM % %5 L7z Tobin @ q (X Total q &, fEBIEARM DR
R qiX Partial q 4 S b7z,
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EXFT T L, EEIRETHE, REOHRERLEA Ny 7 ORERIT KT D20, V
0 — ORI EITAE TN &1t 5.

ZOFE, FEANCHETL2HENREENSTHH LT 5L, REAEEWICET 2 HEERITK
DEolcEIND.

n n n
pcc+zpj1j=F(K’N,[)=wL+Zr}-Kj+ij(1—q]')1j 12)
= j=1 j=1

72120, plFEEMMitZ =2 A L— L L LIEHBEMOME TH Y, nidEEDNiEL ==

A= T HEERHMOL U H MK TH L. 12)AnE, BEISHERANENGS &

T, EEEpi(q — D OSTEFEET 248N d 5 Z &M oA 5. Brynjolfsson,

Rock and Syverson(2018)? X 5 (Z&E OFHFEE Ffl 2 B ITLE S (Hi7e 3, ©F 0 i3

BN D e R BIEEFERE & 7372 H1E, GDP OBl % fli e 72 IE T & FE B 1Tt

LTHITHI ZEHEW®T . 20, (@EORERFTHREEND) Ve —EEIEE

MULEIRDTHS.

AFETIE, Multiple g DFEB#Z O)XUTESWTHERF L, y,0ofzH#fitd 52L& T, &
DERMIZTIEEFAPAET 2 ODHER LT £ LT, @AMM Ty, Oz i+ % Z & T,
EOBARYMOFHREEANE O EMHER LIz, AT, 1997 AEEELIFINI T 1998 4
LA Ty DRSS o T2/ £ 9 i fERE L. v WA EIZIEOIE THERF S, E DM
BRAOFEM GRS NE, QORXTREND L H I BFORERFD) Ve —FKkEIC
FHURRZEAVE U D Z LT s, iz, 1998 FELIKRICH N Ty 23 B LT 5722 513, GPT
WPE D e I G PERE N ER L7 2 & 2”2 L, Productivity J-curve T/RS 415 L
97 (EHEORESFD) kYo —EEo ERZHHET 5208 TE5. —FHT, 1998
FEFELBEICB WD Ty MET LTV D DO THE, Productivity J-curve TRSL D & 9 72 (i
WORERFO) Fkya—EED ERZREMHGT L LiITTE 0.

Brynjolfsson, Rock and Syverson(2018)® X 5 (Z#& OFHEEE 2 BE& (2 5 (7
X (F7213% GDP HEHCMBEFE R TITHE SN WHiEi R B g ERE) LA L, K
FOHFEREELDDE, UTFDLIIT725.

o pEEDHETIE, [aldW - #5E, [dTH& A5, [IR&D OIET, &I 4
SER R EERE N SN2 &, 1998 FEEE LRSI 2 & DA 7R 70 HETE & pE P 3 ik
STWNDH I ENbrol 1.

® IT HEMMPEN LIE IT BRMERICHBIL CTHET S L, ELL0E¥(TYH[aldy -
g, (Al T HZ5 w5, [fIR&D OFEITLE S Mg B EERE N H D Z L b
Moo, 72720, ITEMWEETE, [dTESE S & fIR&D O REx INANED
D, [T BB MR EEEEREN b o b2 ROb TV, £
LT, 1998 FFELIRE, IT HEMRPEZET [d T H A OBREI o (i e g

17 Corrado, Hulten, and Sichel (2005, 2006)IZ7¢ > T~ 7 v TOME PE %2 51l L 7= Chun
etal. (2016) (2B Th, 1997 FED Gt OB EERE ORBEMBHAI S TN 5.
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PEFRBE R RE D —F, HFITENERET [[IR&D OFEEI D #iseH)2p MR &
BENRELTD Z EIcL» T, WPEEBOENREINT-.

o HLEN LY RFEICHEILTHET D &, BIEEICHO WL, REEOHEEIEHLEIL
TR L e olo. =B REIZOWTIE, [IR&D BEIZfE S fliTei e MR & B E H
LG LB L TEV (OLSHEE T, yOfED 2 5L E) Z &R bhot-.

® R&D MR L IE R&D EHREICHEIL THEFH T2 &, EHH0EETYH [al
ey - iEGL), [dl T 2R AR, [fIR&D OBE 1L S MR B G ERE N H D =
ERbrotz. 12720, R&D EHIMIFERICBW T, 1997 4R LIATC [bl B E o
PR A AFEAE L7278, 1998 AFELIRRICITIES 2o /o Z E M CTH D . JE R&D 4
FIRIEESEIZ DWW T, REEOHEEHE R A B LRSS o722, [[IR&D #E&IZ
£ O MTER 2R B pER S 7S R&D 26 & e L T& W (OLS #EE T, yDfED 2~3 %)
ZEmbholz.

® OLSH#EIZIAZ T, system GMM IZ X W HEFH 24T - 7255, FFIC 1997 FFEELIRTICE
W, omitted bias IZ& VW EFHSAL T ANELCRT WA T OLS #EEIZ T H/3A T A
WAEL TS, HREHHGHICIB W TRE ORZEAmE~DOFE BN E/ Nl S 41T % FlEE
PEDSRIR STz

5. BbhIZ

Bresnahan(2010)1%, iTH® IT 23 GPT OWEZR> Lk~ 5. IT 28 GPT 72 51X, IT
T DREOEERN ENLZT TR, IT 28 AT 2 B8E04EES ERT5.
Fo, ITEEFIHLARNEETH-TH, ITEEALEBEICL > TAERH S
WEELD Z LR TE, IT2FHTRENSDAENLA—=2HDH. GPTIZLD,
EDOLIBEETHSTYH, FHLWFEEDOED FEWY ANTY, T E TOAFERREL
R T 5 2 & T, ALY LA SEDAREMEN S 503, —F TRIEME D FRC A O
B EOMBRRERR NS, 29 LIEAI, EERERE & L OISy
IRV FER T 72 > TV D ATREMED B 5.

Basu et al.(2003)<° Brynjolfsson, Rock and Syverson(2018) Ti%, Z 9 L7-fHisehHy7s %
B PSR % BT MTHAIAT:, #H L GPT Z8 A L7l GBE OERFD) Vi
— RN/ NCHERF S, HICBEE SN D &Y —FRENERICHER S D 2 & &, RGE
L7z, GPTIC L D fZEmICRE SN D B EPEIC DWW THEFT 5 2 L1, 1990 FICA-T
BRI SND Y 0 —BFEORE REB 2 RS 25 L THEHEL 2.

LarL, BEITHED TR B EPE~DRE T, MBHR ICEPEERE & L TR
AR STV 22V, Z D728 Brynjolfsson, Rock and Syverson(2018) Ci, Z®
R EZIDEEN, HEHAZ LI HEOTELEHNOHEF TE 5 LEXT. AfRATH, Z0D&
AT LT3 > TAARD EHEEOREOREE MO /NT A =520 1997 40 & fari
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B OB A HERT LTz,

AR OPE OFFEE R OHEEIZIE, Tobin @ q Fim OFH % &AM D r — A LR
L7z Multiple q OHGaz AV, &9 - M50, EBHECERE, M0 - EmnEMRE, TR A6
ih, TH1, R&D EED THHOEARENZNOHKE OFEE F %, OLS (EERET L)
L system GMM (Z L W H#EE L7=. ZDFE, Alexander and Eberly (2018) 37 A U #1ZH
WTHIEEDS BB LIC WEE (R L X =0T Lasa=Fr—ia v l) 0F A
FIADRRDONDFESE ATV HEERERRLE) ~RHEE B> TNDHZ a2l L T
WD Z LD, REETHH T 27200 TR, EELSIT THZITo 7.

HEFHAE 5%, Brynjolfsson, Rock and Syverson(2018)?® Productivity J-curve CTHi#fR &
179 &, 1998 LI, FEIT R O MisE R BB EERE N EDEEPATHE - TEH
D, SEEmEANTR 2R E & E IS O MR R E N 0 T <, BRI R AR PEME B R ITKE
TOREN D 5. IT HEAIRIREFE & IF IT SEHKIRIPEZE DR O 7275 1998 4R LU 3R S
NTNDZEDD, 1997 FRELRNITRE I E S e B E E~OKE 21T\, ¥
DIEY FHEZ D &V o TSR 7: £ 24T - TW ey, 1998 “FELIREICIZLARNE E17h
T, BTG AR OFEEA~AE N A — =T 5 Z & T, 1998 HEEE LI W pE 3R] D
REAENES I o T AIEEMED T RIR SN D . BFEMEEZ SR A DT20ITIE, HPESED 1998 4R
LIBEIC W TS IT &I M7 &K E 2175 L9, Milkdime L4 %M LT D8
REMDREThoTz. FFIC, —E R, FER&D EMIEFETIE, R&D BEIZHED H
FE MGG ERE N RKE N LD, R&D FE &2 AR — b 2BORO FEhilx, 2R
mnolebEZEZHND.

BEOFEEAC L HFHRELZBR LI AARD Y 0 —REOF L, 5% OMEiE
Thb. BHIESND Y o—KE0ZH % Productivity J-curve T—& D23 A RE7ZR D
M, TNELEEOHPFAROMNEHLNI LIz, ZD7OI2i, A CHER Lizy 2
ST, WEORFARREEMIZT TR, HEEN TR BEEERE) OKRES
ZOHDOEEF LT LR b, ARTIE, #HEEF S RE OFEE H & #i5erd 7 i
BEEEL UTHRAZ L7y, BT BB & FERE 72T 72 O 0N IRREE T E TORV R
IZONWThH, SEOMFTREETH S, MR BREEL I LR, bLbzin Yy
1 —FREDEEPTRAZDOHIF TRWRHIE, 4%, BIERERO TP TEET LLEN D
AH. ARRTIE, MElRBEEEREZHM LT OBREZIESE L TWDA, 29 LK
ROFEREHNILY v —FZENWD L CEHIEN, ELTERLICEDMRENRE S TREL
FHlSN D Z 2B LT, BIRIRORIEEZZRZDNENDHDIEAD .
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Industry Name Sample Number

1 Agriculture, forestry and fishing 0
2 Mining and quarrying 25
3 Food, beverages and tobacco 616
4 Textiles and leather 158
5 Wood, paper, and printing 183
6 Petroleum, coal and chemicals 1,824
7 Non-metallic mineral products except petroleum and coal 438
8 Metal, Fabricated metal products 1,141
9 Machinery equipment 1,486
10 Electrical and electronic equipment 1,498
11 Precision instruments 411
12 Transport equipment 1,104
13 Furniture and other manufacturing industries 155
14 Electricity, gas and water supply 0
15 Construction 741
16 Wholesale and retail trade 63
17 Restaurants and hotels 0
18 Transport and storage 63
19 Financial intermediation 0
20 Real estate and renting 12
21 Information and communication 330
22 Business services 0
23 Public administration and defense 0
24 Education 0
25 Health and social work 0
26 Culture and entertainment services 0
27 Other service activities 0

(1) HEFHTIIBEED BN FANZNEFN 1% 2 B EE L THROLWTWAS R, # 1 Tk
BB EZREIOF—2%y N TH Y RLTWAS,
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(a) M=

x 2

EAWEE

Variable Mean Std. Dev. Min Max Observations
(Tobin's q - 1) * Deflator overall 0.1572 1.4817 -3.2985 14.7801 T= 9513
between 0.9246 -2.0192 5.2670 n= 475
within 1.2323 -5.1556 12.6867 | T-bar= 20.03
[a] Building & Structure  |overall 0.0140 0.1640 | -13.9132 2.3909 T= 9408
between 0.0829 -1.7413 0.0985 n= 475
within 0.1548 | -12.1578 2.3217 [ T-bar= 19.81
[b] Machinery & Devices |overall -0.0019 1.9686 | -184.3080 20.8863 T= 9306
between 0.4233 -8.7766 0.9552 n= 470
within 1.9205 | -175.5334 19.9291 [ T-bar= 19.80
[c] Ships & Vehicles overall 0.0011 0.0173 -0.1551 1.4196 T= 8897
between 0.0086 -0.0161 0.1581 n= 466
within 0.0161 -0.1785 1.2625 | T-bar= 19.09
Investment Rate
* Stock Share [d) Tools, Furniture & | 0.0076| 00385 -0.8660| 2.4684| T- 9402
Fixture
between 0.0104 -0.0449 0.1109 n= 475
within 0.0369 -0.8330 2.3651 [ T-bar= 19.79
[e] Land overall -0.0001 0.0834 -4.3757 1.1490 T= 9390
between 0.0174 -0.1895 0.1260 n= 475
within 0.0817 -4.1863 1.0229 | T-bar= 19.77
[f] R&D overall 0.0602 0.0416 0.0000 0.4473 T= 9408
between 0.0376 0.0028 0.1954 n= 475
within 0.0193 -0.0398 0.3247 | T-bar= 19.81
[a] Building & Structure  [overall 0.2599 0.1169 0.0036 0.9079 T= 9872
between 0.1086 0.0624 0.7899 n= 475
within 0.0524 -0.2183 0.5596 | T-bar= 20.78
[b] Machinery & Devices |overall 0.2176 0.1512 0.0000 0.7643 T= 9872
between 0.1447 0.0000 0.7110 n= 475
within 0.0535 -0.2945 0.5019 [ T-bar= 20.78
[c] Ships & Vehicles overall 0.0047 0.0215 0.0000 0.5728 T= 9872
between 0.0252 0.0000 0.4907 n= 475
within 0.0055 -0.0661 0.2057 [ T-bar= 20.78
Stock Share [d] Tools, Furniture &
Fixture overall 0.0664 0.0714 0.0000 0.6248 T= 9872
between 0.0680 0.0055 0.5874 n= 475
within 0.0235 -0.2496 0.3607 | T-bar= 20.78
[e] Land overall 0.1325 0.1178 0.0000 0.8643 T= 9872
between 0.1064 0.0007 0.6046 n= 475
within 0.0583 -0.2416 0.5427 [ T-bar= 20.78
[f] R&D overall 0.3190 0.1910 0.0000 0.9893 T= 9872
between 0.1817 0.0169 0.8682 n= 475
within 0.0684 -0.0371 0.8368 | T-bar= 20.78
Interest Debt
Ratio overall 0.5923 0.7809 0.0000 15.2247 T= 9513
between 0.8082 0.0000 9.4119 n= 475
within 0.3963 -5.7256 8.7610 [ T-bar= 20.03
Cashflow Ratio overall 0.0487 0.0527 -0.2473 0.3718 T= 9872
between 0.0349 -0.0635 0.2007 n= 475
within 0.0409 -0.2620 0.3819 [ T-bar= 20.78
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(b) S

x 2

EAWEE

Variable Mean Std. Dev. Min Max Observations
(Tobin'sq-1) * P overall 0.0906 1.4008 -3.0751 12.9478 T= 9513
between 0.8771 -1.5162 5.2256 n= 475
within 1.1641 -4.9980 11.7458 | T-bar= 20.03
[a] Building & Structure  [overall 0.0166 0.0475|  -1.2986 0.6939 T= 9409
between 0.0154 -0.1359 0.0982 n= 475
within 0.0459 -1.2825 0.6653 | T-bar= 19.81
[b] Machinery & Devices |overall 0.0268 0.0397 -1.0262 0.7449 T= 9323
between 0.0198 -0.0370 0.1601 n= 470
within 0.0348 -0.9624 0.6960 | T-bar= 19.84
[c] Ships & Vehicles overall 0.0009 0.0052 -0.0571 0.2719 T= 9359
between 0.0038 -0.0022 0.0705 n= 472
within 0.0042 -0.0923 0.2023 | T-bar= 19.83
Investment Rate
[d] Tools, Furniture &
* Stack Share - overall 0.0094| 00122| -0.1892| 0.2794| T= 9409
Fixture
between 0.0096 -0.0013 0.0766 n= 475
within 0.0076 -0.1785 0.2461 | T-bar= 19.81
[e] Land overall 0.0002 0.0719 -3.6032 1.0501 T= 9391
between 0.0141 -0.1554 0.0483 n= 475
within 0.0706 -3.4476 1.0943 | T-bar= 19.77
[f] R&D overall 0.0570 0.0396 0.0000 0.4291 T= 9409
between 0.0363 0.0025 0.1830 n= 475
within 0.0176 -0.0411 0.3100 | T-bar=  19.81
[a] Building & Structure  [overall 0.2626 0.1151 0.0279 0.8453 T= 9872
between 0.1099 0.0679 0.7350 n= 475
within 0.0477 -0.1540 0.5433 | T-bar= 20.78
[b] Machinery & Devices |overall 0.2321 0.1488 0.0000 0.7800 T= 9872
between 0.1460 0.0000 0.7320 n= 475
within 0.0430 -0.0635 0.4644 | T-bar= 20.78
[c] Ships & Vehicles overall 0.0054 0.0204 0.0000 0.5170 T= 9872
between 0.0232 0.0000 0.4391 n= 475
within 0.0059 -0.0586 0.2063 | T-bar= 20.78
Stock Share  [4] Tools, Furniture &
X overall 0.0745 0.0796 0.0010 0.6438 T= 9872
Fixture
between 0.0774 0.0050 0.6023 n= 475
within 0.0224 -0.1061 0.3782 | T-bar= 20.78
[e] Land overall 0.1246 0.1100 0.0000 0.8606 T= 9872
between 0.0994 0.0007 0.6014 n= 475
within 0.0541 -0.2449 0.5319 | T-bar= 20.78
[f] R&D overall 0.3008 0.1807 0.0000 0.9488 T= 9872
between 0.1750 0.0143 0.8434 n= 475
within 0.0572 -0.0363 0.7164 | T-bar= 20.78
Interest Debt
overall 0.5547 0.7165 0.0000 13.7286 T= 9513
Ratio
between 0.7527 0.0000 8.5352 n= 475
within 0.3527 -5.1178 8.1458 | T-bar= 20.03
Cashflow Ratio overall 0.0486 0.0528 -0.2473 0.3718 T= 9872
between 0.0350 -0.0635 0.2007 n= 475
within 0.0410 -0.2621 0.3848 | T-bar= 20.78
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x 2

EAWEE

Variable Mean Std. Dev. Min Max Observations
(Tobin'sq-1) * P overall -0.0369 1.2836 -2.7996 12.2504 T= 9513
between 0.8200 -1.4014 4.7500 n= 475
within 1.0660 -4.3798 10.7305 | T-bar= 20.03
[a] Building & Structure  [overall 0.0195 0.0361 0.0000 0.6732 T= 9408
between 0.0119 0.0019 0.0798 n= 475
within 0.0345 -0.0603 0.6462 | T-bar= 19.81
[b] Machinery & Devices |overall 0.0291 0.0341 0.0000 0.5279 T= 9322
between 0.0198 0.0000 0.1488 n= 470
within 0.0283 -0.0522 0.4886 | T-bar= 19.83
[c] Ships & Vehicles overall 0.0010 0.0054 0.0000 0.2884 T= 9381
between 0.0051 0.0000 0.0840 n= 474
within 0.0035 -0.0825 0.2054 | T-bar= 19.79
Investment Rate
[d] Tools, Furniture &
* Stack Share - overall 0.0098| 00128| 00000 02207 T= 9408
Fixture
between 0.0101 0.0005 0.0745 n= 475
within 0.0079 -0.0457 0.1820 | T-bar= 19.81
[e] Land overall 0.0059 0.0260 0.0000 0.7158 T= 9408
between 0.0084 0.0000 0.0903 n= 475
within 0.0250 -0.0844 0.6314 | T-bar= 19.81
[f] R&D overall 0.0517 0.0381 0.0000 0.4128 T= 9408
between 0.0351 0.0018 0.1734 n= 475
within 0.0162 -0.0417 0.2919 | T-bar= 19.81
[a] Building & Structure  [overall 0.2658 0.1109 0.0283 0.7938 T= 9872
between 0.1068 0.0772 0.6674 n= 475
within 0.0442 -0.0326 0.5042 | T-bar= 20.78
[b] Machinery & Devices |overall 0.2371 0.1481 0.0000 0.7526 T= 9872
between 0.1456 0.0000 0.7173 n= 475
within 0.0418 -0.0532 0.4642 | T-bar= 20.78
[c] Ships & Vehicles overall 0.0062 0.0238 0.0000 0.5774 T= 9872
between 0.0280 0.0000 0.5055 n= 475
within 0.0064 -0.0681 0.2187 | T-bar=  20.78
Stock Share  [4] Tools, Furniture &
X overall 0.0750 0.0824 0.0010 0.6256 T= 9872
Fixture
between 0.0796 0.0050 0.5884 n= 475
within 0.0234 -0.1621 0.3694 | T-bar= 20.78
[e] Land overall 0.1452 0.1243 0.0009 0.8486 T= 9872
between 0.1126 0.0011 0.6165 n= 475
within 0.0588 -0.2204 0.5383 | T-bar= 20.78
[f] R&D overall 0.2708 0.1742 0.0000 0.9454 T= 9872
between 0.1693 0.0092 0.8170 n= 475
within 0.0534 -0.0497 0.7047 | T-bar= 20.78
Interest Debt
overall 0.4725 0.5816 0.0000 11.9607 T= 9513
Ratio
between 0.6042 0.0000 7.5705 n= 475
within 0.2963 -4.4855 6.0493 | T-bar= 20.03
Cashflow Ratio overall 0.0485 0.0527 -0.2473 0.3718 T= 9872
between 0.0350 -0.0635 0.2007 n= 475
within 0.0410 -0.2622 0.3848 | T-bar= 20.78
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(a) M=

*x 3 £FEX (OLS, EEHRETN)

14

Dependent Variable: (Tobin's q - 1) *P (1) (2) (3 (4)
Redundant Or.ﬂy [al&[d]&lf]
Standard Variables Only [al&[d]&[f] with Redundant
VARIABLES Variables
[a] Building & Structure 2.240%** 1.912%** 2.039%** 1.544%**
(0.424) (0.400) (0.389) (0.368)
[b] Machinery & Devices 1.015 0.0627 0.0202%** 0.0222***
(0.624) (0.591) (0.00582) (0.00550)
[c] Ships & Vehicles -0.422 -1.676 0.0277 0.0393
Investment Rate (2.487) (2.350) (0.711) (0.672)
* Stock Share [d] Tools, Furniture & Fixture 8.175%** 5.650%** 8.374%** 5.811%**
(1.545) (1.463) (1.544) (1.463)
[e] Land -3.192%** -3.036%** -0.696*** -0.845%**
(0.683) (0.646) (0.148) (0.140)
[f] R&D 22.25%** 17.17%%* 22.35%** 17.12%**
(1.068) (1.023) (1.064) (1.020)
[a] Building & Structure 2.402%* 2.881%x* 2.526%* 2.983%xx
(0.632) (0.597) (0.632) (0.597)
[b] Machinery & Devices 3.195%** 3.903*** 3.389%** 3.869%**
(0.701) (0.663) (0.685) (0.648)
Stock Share [c] Ships & Vehicles 26.79%** 23.72%*%* 27.02%%* 23.68%**
(2.780) (2.629) (2.766) (2.616)
[e] Land 4777 4.899%** 4.450%** 4.542%*
(0.705) (0.666) (0.696) (0.658)
[f] R&D 0.0871 0.991* 0.0862 0.960
(0.632) (0.598) (0.632) (0.598)
[a] Building & Structure -2.273%** -1.974%#* -2.067*** -1.602%**
(0.430) (0.407) (0.396) (0.374)
[b] Machinery & Devices -0.994 -0.0401
(0.624) (0.591)
Difference of  [c] Ships & Vehicles 0.483 1.863
post1998 (2.596) (2.453)
:Investment Rate [d] Tools, Furniture & Fixture -6.671%** -4. 748 -6.861*** -4.908***
* Stock Share (1.589) (1.504) (1.589) (1.504)
[e] Land 2.610%** 2.296%**
(0.698) (0.660)
[f] R&D -9.736%** -7.181%** -9.791%** -7.100%**
(1.192) (1.131) (1.190) (1.128)
[a] Building & Structure -1.019%** -1.033%** -1.127%%* -1.158%**
(0.213) (0.202) (0.209) (0.198)
[b] Machinery & Devices 0.487*** 0.225 0.351%* 0.225
i (0.171) (0.162) (0.145) (0.137)
Difference of
post 1098 [c] Ships & Vehicles -4.693** -4.678%** -4.774%%* -4.525%**
Stock Share (1.248) (1.180) (1.195) (1.130)
[e] Land -3.162%** -3.064%** -2.836%** -2.765%**
(0.319) (0.301) (0.306) (0.289)
[f] R&D 1.286%** 1.016%** 1.313%** 1.012%**
(0.236) (0.223) (0.235) (0.222)
Interest Debt Ratio 0.0181 0.0169
(0.0317) (0.0317)
Cashflow Ratio 9.020%** 9.025%**
(0.291) (0.291)
Constant -2.833%** -3.528*** -2.863*** -3.498***
Observations 8,510 8,510 8,510 8,510
R-squared 0.255 0.335 0.253 0.334
Number of firm 465 465 465 465
Within R-squared 0.255 0.335 0.253 0.334
Between R-squared 0.0612 0.119 0.0594 0.117
Overall R-squared 0.152 0.227 0.150 0.226
sigma_u 1.017 0.966 1.021 0.969
sigma_e 1.068 1.009 1.069 1.010

Standard errors in parentheses
*#* p<0.01, ** p<0.05, * p<0.1
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(b) S

*x 3 £FEX (OLS, EEHRETN)

Dependent Variable: (Tobin's q - 1) *P (1) (2) (3) (4)
Only [a]&[d]&[f]
Standard RedLilndant Only [a]&[d]&[f] wili Redundant
Variables Variables
VARIABLES
[a] Building & Structure 1.938*** 1.593*** 1.929%** 1.596%**
(0.408) (0.385) (0.393) (0.371)
[b] Machinery & Devices 1.481** 0.489 0.669* -0.404
(0.649) (0.614) (0.365) (0.346)
[c] Ships & Vehicles 1.710 -3.043 -4.589 -5.338*
Investment Rate (5.221) (4.932) (2.790) (2.635)
* Stock Share  [d] Tools, Furniture & Fixture 16.33*%** 11.12%** 16.38%** 11.17%*+*
(2.131) (2.019) (2.130) (2.019)
[e] Land -2.433%%* -2.305%** -0.700%** -0.649%**
(0.681) (0.643) (0.164) (0.155)
[f] R&D 19.64%** 15.11%** 19.79%** 15.25%**
(1.020) (0.974) (1.016) (0.970)
[a] Building & Structure 4.638%** 5.005%** 4.688*** 5.050%**
(0.667) (0.630) (0.667) (0.630)
[b] Machinery & Devices 5.379%** 6.144%** 5.489%** 6.261%**
(0.746) (0.705) (0.742) (0.702)
[c] Ships & Vehicles 28.10%** 26.43%** 28.76%** 26.75%**
Stock Share
(2.471) (2.333) (2.445) (2.309)
[e] Land 6.128*** 6.128*** 5.905%** 5.915%**
(0.733) (0.693) (0.727) (0.687)
[f] R&D 2.085%** 2.796%** 2.070%** 2.781%**
(0.669) (0.632) (0.669) (0.632)
[a] Building & Structure -1.941%* -1.986%** -1.974%** -2.038***
(0.552) (0.521) (0.522) (0.493)
[b] Machinery & Devices -1.120 -1.237*
(0.779) (0.735)
Difference of  [c] Ships & Vehicles -8.914 -3.285
post1998 (6.196) (5.852)
:Investment Rate [d] Tools, Furniture & Fixture -7.704%** -5.456%** -7.843%** -5.582%**
* Stock Share (1.990) (1.884) (1.986) (1.881)
[e] Land 1.852%** 1.772%%*
(0.701) (0.662)
[f] R&D -7.409%** -5.160%** -7.554% -5.297***
(1.148) (1.086) (1.143) (1.082)
[a] Building & Structure -1.082%** -1.099%** -1.126%** -1.139%**
(0.201) (0.190) (0.198) (0.188)
[b] Machinery & Devices 0.528*** 0.379** 0.380*** 0.217*
) (0.168) (0.159) (0.134) (0.127)
Difference of . .
post 1998 [c] Ships & Vehicles -3.769%* -4.409%** -5.225%** -5.009%**
(1.506) (1.423) (1.182) (1.117)
:Stock Share
[e] Land -2.749%* -2.623%** -2.544%%x -2.422%%%
(0.312) (0.294) (0.300) (0.283)
[f] R&D 0.926%** 0.710%** 0.961%** 0.744%**
(0.228) (0.215) (0.227) (0.214)
Interest Debt Ratio 0.00213 0.000427
(0.0300) (0.0300)
Cashflow Ratio 8.489*** 8.493***
(0.266) (0.265)
Constant -4.736%** -5.314%** -4.738%** -5.315%**
Observations 8,937 8,937 8,937 8,937
R-squared 0.264 0.344 0.263 0.344
Number of firm 469 469 469 469
Within R-squared 0.264 0.344 0.263 0.344
Between R-squared 0.0701 0.115 0.0700 0.114
Overall R-squared 0.165 0.231 0.165 0.230
sigma_u 0.928 0.913 0.927 0.914
sigma_e 1.009 0.952 1.009 0.953

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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() PuFR

# 3 REX

(OLS, EEZFRETNV)

Dependent Variable: (Tobin's q - 1) *P (1) (2) (3) (4)
Only [a]&[d]&[f]
Standard RedLilndant Only [a]&[d]&[f] wili Redundant
Variables .
Variables
VARIABLES
[a] Building & Structure 1.532%** 1.167*** 1.696*** 1.260%**
(0.411) (0.389) (0.397) (0.376)
[b] Machinery & Devices 2.181%** 1.178** 1.067** 0.120
(0.625) (0.592) (0.418) (0.397)
[c] Ships & Vehicles 1.682 -3.273 -1.750 -2.732
Investment Rate (5.653) (5.349) (3.061) (2.896)
* Stock Share  [d] Tools, Furniture & Fixture 13.12% 9.679*** 13.06%** 9.568***
(1.944) (1.842) (1.944) (1.842)
[e] Land -2.518%** -2.556%** -1.153%** -0.556
(0.935) (0.887) (0.417) (0.399)
[f] R&D 18.26%** 14.55%** 18.46%** 14.72%%*
(0.975) (0.931) (0.972) (0.928)
[a] Building & Structure 4.330%** 4.802%** 4.272%** 4.772%**
(0.591) (0.560) (0.589) (0.558)
[b] Machinery & Devices 4.170%** 5.089%** 4.218%** 5.137%**
(0.660) (0.624) (0.659) (0.624)
[c] Ships & Vehicles 24.33%** 23.61%** 24.79%** 23.63%**
Stock Share
(2.096) (1.983) (2.013) (1.905)
[e] Land 5.505%** 5.381%** 5.291%** 5.095%**
(0.664) (0.628) (0.656) (0.620)
[f] R&D 1.288** 2.183%** 1.199** 2.103***
(0.582) (0.551) (0.581) (0.550)
[a] Building & Structure -0.486 -0.249 -0.925 -0.556
(0.712) (0.674) (0.668) (0.632)
[b] Machinery & Devices -1.946%* -1.813**
(0.820) (0.776)
Difference of  [c] Ships & Vehicles -5.038 0.529
post1998 (6.705) (6.344)
:Investment Rate [d] Tools, Furniture & Fixture -8.408*** -6.583%** -8.765%** -6.841%**
* Stock Share (1.749) (1.657) (1.739) (1.648)
[e] Land 1.688 2.473%
(1.042) (0.986)
[f] R&D -5.801%** -4.707%** -6.006%** -4.868***
(1.111) (1.052) (1.107) (1.049)
[a] Building & Structure -1.259%** -1.316%** -1.235%** -1.320%**
(0.187) (0.178) (0.184) (0.174)
[b] Machinery & Devices 0.746%** 0.624*** 0.483*** 0.376***
) (0.163) (0.154) (0.121) (0.115)
Difference of . .
post 1998 [c] Ships & Vehicles -2.046 -2.829%* -2.894%x* -2.837%x*
(1.408) (1.332) (0.950) (0.900)
:Stock Share
[e] Land -2.410%* -2.244%x -2.256%** -2.008***
(0.280) (0.265) (0.261) (0.247)
[f] R&D 0.648*** 0.647%* 0.696%** 0.686%**
(0.225) (0.213) (0.224) (0.212)
Interest Debt Ratio -0.0380 -0.0388
(0.0334) (0.0334)
Cashflow Ratio 7.426%** T.414%*
(0.238) (0.238)
Constant -4.091%** -4 T67*** -4.023%** -4.703***
Observations 8,966 8,966 8,966 8,966
R-squared 0.285 0.361 0.284 0.360
Number of firm 470 470 470 470
Within R-squared 0.285 0.361 0.284 0.360
Between R-squared 0.0979 0.138 0.0997 0.139
Overall R-squared 0.190 0.251 0.191 0.251
sigma_u 0.865 0.850 0.862 0.849
sigma_e 0.910 0.861 0.911 0.862

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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(a) Rl

# 4. 2FE% (system GMM)

Dependent Variable: (Tobin's g - 1) *P (1) (2) (3) (4)
Only [a]&[d]&[f]
Standard Redendant Only [a]&[d]&[f] wil: Redundant
Variables Variables
VARIABLES
[a] Building & Structure 2.646%** 2.359%* 3.346%** 2.533***
(0.940) (0.862) (0.919) (0.806)
[b] Machinery & Devices 3.244 0.729 0.0253 0.00430
(2.068) (1.740) (0.0260) (0.0182)
[c] Ships & Vehicles -3.495 -7.580* -1.743 -1.895
Investment Rate (4.283) (4.317) (1.904) (1.906)
* Stock Share  [d] Tools, Furniture & Fixture 14.51%* 9.024 13.40%* 8.475
(6.778) (5.556) (6.261) (5.390)
[e] Land -1.419 -1.016 -1.215%** -1.596%**
(2.241) (1.810) (0.292) (0.411)
[f] R&D 41.48%** 33.66%** 42.41%* 33.63**
(4.572) (4.289) (4.465) (4.292)
[a] Building & Structure 3.007* 3.661% 2.957* 3.674%
(1.557) (1.638) (1.591) (1.655)
[b] Machinery & Devices 3.076* 4.524%** 3.970%* 4.746%**
(1.622) (1.673) (1.542) (1.602)
[c] Ships & Vehicles 12.14%* 12.56%** 12.44%* 12.05%**
Stock Share
(3.400) (3.056) (3.325) (2.930)
[e] Land 7.989%** 8.071** 8.323%** 8.263***
(1.742) (1.846) (1.609) (1.700)
[f] R&D -2.385 -1.227 -2.222 -1.126
(1.586) (1.625) (1.611) (1.634)
[a] Building & Structure -2.595%** -2.278%** -3.205%** -2.444%x*
(0.937) (0.864) (0.915) (0.804)
[b] Machinery & Devices -3.220 -0.724
(2.070) (1.741)
Difference of  [c] Ships & Vehicles 2.659 8.232*
post1998 (4.769) (4.793)
:Investment Rate [d] Tools, Furniture & Fixture -11.52* -8.755 -10.35* -8.135
* Stock Share (6.571) (5.484) (6.076) (5.321)
[e] Land 0.179 -0.616
(2.237) (1.796)
[f] R&D -27.42%** -23.24%%* -28.32%x* -22.96%**
(4.831) (4.326) (4.692) (4.362)
[a] Building & Structure 0.503 0.209 0.694 0.274
(0.693) (0.680) (0.640) (0.645)
[b] Machinery & Devices 0.253 -0.385 -0.250 -0.526
_ (0.487) (0.449) (0.357) (0.336)
Difference of
post 1998 [c] Ships & Vehicles -3.916 -5.437** -3.707 -4.329*
Stock Share (2.817) (2.539) (2.578) (2.218)
[e] Land -3.898*** -2.873** -3.970%** -2.978***
(1.158) (1.154) (1.031) (1.039)
[f] R&D 3.997%** 3.602%** 4.131%%* 3.550%**
(0.911) (0.834) (0.898) (0.839)
Interest Debt Ratio 0.150 0.150
(0.112) (0.110)
Cashflow Ratio 13.52%** 13.50%**
(0.933) (0.928)
Constant -3.778%** -4.890*** -4.034%x* -4.966***
Observations 8,510 8,510 8,510 8,510
Number of firm 465 465 465 465
Hansen J stat. 456.6 456.5 456.8 457.7
Degree of Freedome 467 465 470 468
p-value 0.626 0.603 0.979 0
Arellano-Bond test for AR(1) -5.691 -8.682 -5.870 -8.660
p-value 1.26e-08 0 4.36e-09 0.883
Arellano-Bond test for AR(2) 0.0436 0.0966 0.0262 0.147
p-value 0.965 0.923 0.660 0.624

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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(b) S

# 4. 2FE% (system GMM)

14

Dependent Variable: (Tobin's q - 1) *P (1) (2) (3) (4)
Only [a]&[d]&[f]
Standard Red\fndant Only [a]&[d]&[f] wilz Redundant
Variables Variables
VARIABLES
[a] Building & Structure 2.287** 2.039** 2.539%** 2.302***
(0.977) (0.858) (0.951) (0.851)
[b] Machinery & Devices 4.269** 1.867 2.772%** 0.243
(2.083) (1.702) (1.022) (0.797)
[c] Ships & Vehicles -9.971 -16.65 -4.690** -5.470**
Investment Rate (9.885) (10.90) (2.242) (2.424)
* Stock Share  [d] Tools, Furniture & Fixture 34.60%** 21.52%%* 34.48%+* 21.50%**
(6.359) (5.468) (6.233) (5.467)
[e] Land -1.259 -0.895 -1.591%** -1.489%**
(2.327) (1.882) (0.309) (0.316)
[f] R&D 38.63*** 31.23%** 39.03%** 31.78%**
(4.310) (4.279) (4.303) (4.254)
[a] Building & Structure 6.158%** 5.160%** 6.091%** 5.082%**
(1.457) (1.283) (1.435) (1.288)
[b] Machinery & Devices 5.999%** 5.591*** 6.330%** 5.969%**
(1.714) (1.367) (1.628) (1.299)
[c] Ships & Vehicles 17.61%** 16.74%* 17.22%** 15.71%**
Stock Share
(3.527) (3.425) (3.154) (2.880)
[e] Land 9.589*** 8.329%** 9.801*** 8.647***
(1.884) (1.690) (1.650) (1.482)
[f] R&D 0.537 0.265 0.609 0.299
(1.612) (1.382) (1.587) (1.366)
[a] Building & Structure -1.703* -1.828* -2.071%* -2.212%*
(1.015) (1.050) (1.005) (1.027)
[b] Machinery & Devices -2.208 -2.400
(2.214) (1.769)
Difference of  [c] Ships & Vehicles 7.092 15.04
post1998 (10.45) (11.48)
:Investment Rate [d] Tools, Furniture & Fixture -17.63%** -13.47%%* -17.46%** -13.28%**
* Stock Share (5.512) (4.898) (5.514) (4.845)
fe] Land -0.275 -0.556
(2.334) (1.871)
[f] R&D -19.20%** -16.73*** -19.47%** -17.01%**
(4.449) (4.456) (4.428) (4.423)
[a] Building & Structure 0.0888 -0.0509 0.183 0.0546
(0.666) (0.661) (0.614) (0.621)
[b] Machinery & Devices 0.392 0.0137 0.0766 -0.313
) (0.490) (0.443) (0.352) (0.325)
Difference of
[c] Ships & Vehicles -5.736 -7.100* -4.864 -5.117**
post 1998
Stock Share (3.903) (3.701) (3.066) (2.599)
[e] Land -2.781%* -2.143* -2.860%** -2.294%*
(1.181) (1.127) (0.955) (0.943)
[f] R&D 2.674%** 2.418*** 2.715%** 2.481%**
(0.792) (0.789) (0.788) (0.782)
Interest Debt Ratio 0.0861 0.0806
(0.0993) (0.0986)
Cashflow Ratio 11.44%* 11.31%*
(0.957) (0.950)
Constant -6.524%** -5.934%*x -6.610%** -6.029%**
Observations 8,937 8,937 8,937 8,937
Number of firm 469 469 469 469
Hansen J stat. 463 463.9 463 462.3
Degree of Freedome 467 465 470 468
p-value 0.543 0.814 0.583 0.786
Arellano-Bond test for AR(1) -6.472 -9.040 -6.834 -9.059
p-value 9.66e-11 0.505 0.825 0
Arellano-Bond test for AR(2) 0.278 0.235 0.222 0.271
p-value 0.781 0 0 0.565

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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() PuF=R

# 4. 2FE% (system GMM)

Dependent Variable: (Tobin's q - 1) *P (1) 2) (3) (4)
Redundant Or.w\y le]&(d]&lf]
Standard ] Only [a]&[d]&[f] with Redundant
Variables Variables
VARIABLES
[a] Building & Structure 2.281%* 1.991* 2.678%** 2.279%*
(1.029) (0.889) (0.992) (0.888)
[b] Machinery & Devices 4.595%* 2.548* 2.464%%* 0.471
(1.784) (1.521) (0.856) (0.720)
[c] Ships & Vehicles -6.967 -15.36 -1.298 -2.934
Investment Rate (13.47) (14.12) (4.029) (3.586)
* Stock Share [d] Tools, Furniture & Fixture 25.47%** 15.88*** 25.70%** 16.12%**
(4.914) (4.509) (4.953) (4.381)
[e] Land 3.343 2.438 -0.138 0.833
(2.102) (1.791) (0.427) (0.509)
[f] R&D 36.93*** 29.66*** 36.88*** 29.62%**
(4.049) (4.091) (4.042) (4.029)
[a] Building & Structure 5.679*** 4.847*** 5.493*** 4.797***
(1.177) (1.061) (1.166) (1.054)
[b] Machinery & Devices 4.349% 3.972%** 4.800%** 4.483%**
(1.225) (1.057) (1.210) (1.046)
[c] Ships & Vehicles 14.12%* 14,245 13.49%** 12.94%**
Stock Share
(3.846) (4.053) (2.943) (3.066)
[e] Land 6.082%** 5.070%** 6.808*** 5.569***
(1.374) (1.251) (1.310) (1.216)
[f] R&D -0.690 -0.570 -0.451 -0.341
(1.261) (1.117) (1.266) (1.090)
[a] Building & Structure -0.336 0.493 -1.173 -0.178
(1.460) (1.373) (1.388) (1.328)
[b] Machinery & Devices -3.514* -3.335%*
(1.929) (1.599)
Difference of  [c] Ships & Vehicles 7.864 16.81
post1998 (14.24) (15.40)
:Investment Rate [d] Tools, Furniture & Fixture 1177 -8.717** -12.54%%* -9.206**
* Stock Share (4.105) (3.716) (4.183) (3.664)
[e] Land -4.021* -1.931
(2.124) (1.838)
[f] R&D -19.72%** -17.20%** -19.75%** -17.13%**
(4.149) (4.132) (4.152) (4.095)
[a] Building & Structure -0.356 -0.630 -0.0929 -0.450
(0.558) (0.542) (0.538) (0.531)
[b] Machinery & Devices 0.533 0.286 0.0373 -0.187
X (0.389) (0.357) (0.315) (0.292)
Difference of
[c] Ships & Vehicles -4.372 -5.736* -3.108 -3.310*
post 1998
Stock Share (3.587) (3.480) (2.016) (1.707)
[e] Land -1.503* -1.116 -2.108*** -1.445*
(0.873) (0.819) (0.783) (0.770)
[f] R&D 2.708*** 2.460%** 2.721%** 2.459%**
(0.745) (0.731) (0.744) (0.729)
Interest Debt Ratio 0.0485 0.0373
(0.105) (0.104)
Cashflow Ratio 9.809*** 9.831%**
(0.800) (0.793)
Constant -5.224%** -4 775%** -5.348*** -4,935%**
Observations 8,966 8,966 8,966 8,966
Number of firm 470 470 470 470
Hansen J stat. 460.7 458.5 462.6 459.3
Degree of Freedome 467 465 470 468
p-value 0.574 0 0.588 0
Arellano-Bond test for AR(1) -6.700 -8.691 -6.659 -8.688
p-value 0 0.567 0.695 0.521
Arellano-Bond test for AR(2) 0.293 0.573 0.392 0.641
p-value 0.770 0.576 0 0.604

Standard errors in parentheses
*#* p<0.01, ** p<0.05, * p<0.1
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Dependent Variable: (Tobin's q - 1) *P (1) (2) v (3) (4) (5) (6) (7) (8)
IT with only nonlT with only
IT with nonlT with
. Redundant IT with only  [al&[d]&[f] and woniT Redundant | "OMT with only  [al&[d]&l] and
Variables [al&[d]&[f] RedL.mdant Variables [al&[d]&[f] Redendam
VARIABLES Variables Variables
[a] Building & Structure 1.303** 0.923* 1.914%%+ 1.132%* 3.075%++ 2.869%*+ 1.719%%+ 1.534%x+
(0.584) (0.543) (0.552) (0.513) (0.606) (0.584) (0.536) (0.516)
[b] Machinery & Devices 4,427 2.488** 0.0193%*+ 0.0202*+* -1.525%+ -1.906%** 0.0832** 0.0665*
(1.082) (1.009) (0.00628) (0.00584) (0.724) (0.698) (0.0378) (0.0364)
[c] Ships & Vehicles -0.00122 -5.353 0.650 0.694 -1.354 -1.859 -2.365 -2.567
Investment Rate (7.912) (7.360) (0.819) (0.760) (2.419) (2.329) (1.766) (1.701)
* Stock Share  [d] Tools, Furniture & Fixture 20.61%*+ 14.39%%* 22.21%%+ 15.17%%* 3.755%* 2.730% 4,273 3.223*
(3.608) (3.365) (3.589) (3.346) (1.577) (1.522) (1.578) (1.523)
[e] Land -1.872 -3.089*** -0.731%#+ -0.916*** -3.643%%* -3.261%%* -0.749%%* -0.825***
(1.276) (1.190) (0.275) (0.257) (0.774) (0.745) (0.168) (0.162)
[f] R&D 19.13*#* 12.80%** 19.75%+* 13.13%%+ 28.44%%+ 25.26%* 28.07%*+ 24.84%+%
(1.340) (1.273) (1.333) (1.268) (1.893) (1.833) (1.895) (1.835)
[a] Building & Structure 4.705%** 4.885*** 4.811%% 5.006%** 0.347 0.455 0.470 0.547
(0.934) (0.871) (0.934) (0.870) (0.860) (0.830) (0.862) (0.831)
[b] Machinery & Devices 4.535%*+ 5.427%%+ 5.547%*+ 5.988%*+ 2.273%* 2.356%*+ 1.742* 1.741%
(1.036) (0.963) (1.007) (0.935) (0.940) (0.909) (0.923) (0.893)
Stock Share ¢ Ships & Vehicles 38.60%** 35.85%++ 39.11%++ 33.31%%+ 23.11%%+ 20.52%++ 23.19*** 2057
(6.950) (6.462) (5.975) (5.557) (2.943) (2.838) (2.940) (2.835)
[e] Land 5.530%** 5,637+ 5647+ 5454+ 3.804*+* 3.334%%+ 3.200%%+ 2.780%*+
(1.033) (0.961) (1.009) (0.938) (0.964) (0.934) (0.959) (0.929)
[f] R&D 1.815%* 2.327%%+ 1.936** 2.386%*+ -1.244 -0.559 -1.417 -0.742
(0.914) (0.851) (0.915) (0.851) (0.889) (0.860) (0.891) (0.861)
[a] Building & Structure -0.452 -0.908 -1.022 -1.052 -3.106%+* -2.947%%+ -1.753%#+ -1.6165***
(0.778) (0.724) (0.750) (0.697) (0.609) (0.587) (0.539) (0.519)
[b] Machinery & Devices -4.407%*+ -2.468*+ 1.614** 1.979%%+
(1.082) (1.009) (0.725) (0.699)
Difference of  [c] Ships & Vehicles 0.654 6.102 -2.261 -1.572
post1998 (7.944) (7.390) (3.587) (3.454)
JInvestment Rate [d] Tools, Furniture & Fixture ~ -17.97%** -13.63*** -19.42%* -14.34%%% -2.393 -1.553 -2.964* -2.095
* Stock Share (3.614) (3.368) (3.598) (3.352) (1.636) (1.579) (1.636) (1.579)
[e] Land 1.191 2.274* 3.048%*+ 2,571
(1.307) (1.217) (0.791) (0.762)
[f] R&D -6.412%%% -3.063** -6.959*** -3.347%* 17.79%%+ -16.05%** 173244+ -15,54%*+
(1.486) (1.392) (1.482) (1.388) (2.162) (2.084) (2.164) (2.087)
[a] Building & Structure -0.643* -0.518* -0.527* -0.537** 1,292+ -1.386%** -1.554%%+ -1.635%*+
(0.300) (0.279) (0.291) (0.271) (0.311) (0.301) (0.307) (0.297)
[b] Machinery & Devices 0.767**+ 0.159 0.101 -0.220 0.382* 0.431%* 0.637*++ 0.734*++
Difference of (0.293) (0.274) (0.244) (0.227) (0.211) (0.205) (0.186) (0.180)
post 1998 [c] Ships & Vehicles 43,734+ -43.08%** -44.54%%+ -41.98*%* -3.132%+ -2.902%+ 3.530%%x -3.176%+*
:Stock Share (11.03) (10.25) (10.72) (9.957) (1.239) (1.195) (1.130) (1.090)
[e] Land -2.661%*+ -2.720%*x -2.520%*+ -2.438*** -2.964%*+ -2.744%%% -2.646%** S2.472%%+
(0.501) (0.466) (0.462) (0.430) 0.417) (0.402) (0.409) (0.394)
[f] R&D 0.836*** 0.479* 0.978*** 0.561** 2.572%++ 2,237 2.496%** 2,152+
(0.298) (0.278) (0.296) (0.277) (0.406) (0.391) (0.407) (0.392)
Interest Debt Ratio 0.267%*+ 0.261%*+ -0.115%*+ -0.116%*+
(0.0603) (0.0603) (0.0352) (0.0353)
Cashflow Ratio 10.05%** 10.09%** 7.380%*+ 7.395%++
(0.381) (0.380) (0.456) (0.457)
Constant -4.354%%* -4.910%** -4.610%** -5.034%++ -1.820%+ -2.071%%+ -1.616%* -1.843%+
Observations 4,709 4,709 4,709 4,709 3,801 3,801 3,801 3,801
R-squared 0.256 0.357 0.253 0.356 0.283 0.336 0.278 0.332
Number of firm 259 259 259 259 206 206 206 206
Within R-squared 0.256 0.357 0.253 0.356 0.283 0.336 0.278 0.332
Between R-squared 0.0585 0.175 0.0558 0.170 0.0789 0.0438 0.0817 0.0461
Overall R-squared 0.175 0.281 0.171 0.278 0.146 0.156 0.144 0.154
sigma_u 0.996 0.939 1 0.943 1.010 1.042 1.008 1.040
sigma_e 1.135 1.056 1.137 1.056 0.963 0.927 0.965 0.929

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Dependent Variable: (Tobin's g - 1) *P (1) (2) (3 (4) (5) (6) (7) (8)
T with IT with only non!T with nonlT with only
i Redundant IT withonly ~ [a]&[d]&[f] and oniT Redundant oM with only  [al&{d]&[f] and
. [a]&[d]&l[f] Redundant X [al&[d]&[f] Redundant
VARIABLES Variables Variables Variables Variables
[a] Building & Structure 1.255** 0.921* 1.445%%+ 0.997* 2.295%++ 2.066%*+ 1.937%%+ 1.814%%*
(0.566) (0.530) (0.544) (0.509) (0.578) (0.552) (0.555) (0.530)
[b] Machinery & Devices 5.512%%* 3.143%%+ 3.806%** 1.821%%* -0.591 -1.000 -0.541 -1.190%*+
(1.167) (1.095) (0.703) (0.662) (0.732) (0.700) (0.400) (0.384)
[c] Ships & Vehicles -23.04* -29,57%x+ -22.01%* -29,75%++ -1.049 -3.898 -4.346% -4.455%
Investment Rate (12.22) (11.45) (11.03) (10.35) (5.485) (5.241) (2.626) (2.508)
* Stock Share  [d] Tools, Furniture & Fixture 21.23%*+ 12.82%%* 21.40%*+ 12.86%** 13.15%%* 11.15%** 13.06%** 11.10%**
(3.614) (3.393) (3.611) (3.390) (2.527) (2.420) (2.528) (2.419)
[e] Land -1.593 -2.581%* -0.689** -0.756%** -2.866%** S2.473%%% -0.593%** -0.514%**
(1.243) (1.165) (0.277) (0.260) (0.761) (0.728) (0.192) (0.184)
[f] R&D 16.75%+* 11.39%++ 17.06%** 11.64%%+ 24.45%++ 21.77%* 24.34%%+ 21.70%**
(1.275) (1.211) (1.263) (1.202) (1.814) (1.739) (1.812) (1.736)
[a] Building & Structure 6.199%*+ 5.780%** 6.156%** 5.796%** 1.202 1.731* 1.307 1.829*
(0.931) (0.873) (0.930) (0.872) (0.999) (0.958) (1.000) (0.958)
[b] Machinery & Devices 5.070%*+ 5.590%** 5.247%%+ 5.730%*+ 3.354%++ 3.980%*+ 3.335%++ 4.010%**
(1.058) (0.990) (1.054) (0.986) (1.094) (1.052) (1.089) (1.047)
Stock Share [c] Ships & Vehicles 66.02%+* 63.10%*+ 65.70%** 62.66%** 19.42%%+ 18.06*** 19.79%%+ 18.27%**
(7.915) (7.403) (7.882) (7.375) (2.500) (2.392) (2.490) (2.382)
[e] Land 6.124%* 5856+ 5.988*** 5,557+ 3.457%+ 3.300%* 3.158%*+ 3.062+*
(1.027) (0.960) (1.006) (0.941) (1.093) (1.052) (1.089) (1.048)
[f] R&D 2.800%** 2.765%*+ 2.731%%+ 2.709%*+ -0.422 0.587 -0.424 0.599
(0.917) (0.857) (0.916) (0.857) (1.024) (0.984) (1.025) (0.984)
[a] Building & Structure -1.187 -0.975 -1.542%+ -1.151% -2.550%+* -2.831%%+ -2.084%*+ -2.520%*+
(0.794) (0.742) (0.746) (0.698) (0.751) (0.717) (0.708) (0.677)
[b] Machinery & Devices -2.600* -1.974 0.157 -0.195
(1.432) (1.338) (0.874) (0.835)
Difference of  [c] Ships & Vehicles 2.202 -4.091 -4.342 -0.748
post1998 (25.43) (23.77) (6.326) (6.045)
:Investment Rate [d] Tools, Furniture & Fixture ~ -13.55%** -10.75%*+ -13.96%*+ -10.99%*+ -3.384 -1.369 -3.352 -1.344
* Stock Share (3.520) (3.298) (3.509) (3.289) (2.299) (2.204) (2.297) (2.202)
[e] Land 0.961 1.922 2.412%%+ 2.085%+*
(1.273) (1.192) (0.787) (0.752)
[f] R&D -4.697**+ -1.910 -5.004%*+ -2.157 -13.85%++ -12.53%*+ S13.71% ~12.44%x+
(1.414) (1.329) (1.403) (1.319) (2.142) (2.047) (2.138) (2.042)
[a] Building & Structure -0.502* -0.497* -0.468* -0.522%* -1.663**+ -1.700%** -1.758%+ S1776%
(0.284) (0.266) (0.275) (0.257) (0.293) (0.282) (0.292) (0.280)
[b] Machinery & Devices 0.420 0.00987 0.0614 -0.266 0.623%++ 0.704**+ 0.646%+* 0.681%*+
Difference of (0.296) (0.277) (0.221) (0.207) (0.205) (0.197) (0.175) (0.168)
post 1998 [c] Ships & Vehicles -28.34%** -25.03*** -28.13%*% -26.31%+* -2.625* -2.922%* -3.342%** -3.123%**
Stock Share (9.789) (9.151) (8.170) (7.637) (1.427) (1.365) (1.117) (1.069)
[e] Land -2.130%*+ -2.186*** -2.028%*+ -1.931%%+ -2.430%*+ S2.172%%+ -2.200%** -1.966%*+
(0.487) (0.455) (0.449) (0.420) (0.409) (0.391) (0.401) (0.383)
[f] R&D 0.487* 0.234 0.556** 0.292 2.009%*+ 1.732%%* 1.982%** 1.717%%*
(0.284) (0.266) (0.281) (0.264) (0.404) (0.386) (0.403) (0.385)
Interest Debt Ratio 0.182%*+ 0.177%*+ -0.117%*+ -0.117%*+
(0.0591) (0.0590) (0.0329) (0.0329)
Cashflow Ratio 9.177%++ 9.168%*+ 7.436%++ 7.469%++
(0.350) (0.350) (0.407) (0.407)
Constant -5.358%** -5.373%** -5.330%** -5.344%%* -2.467*+* -3.125%*+ -2.454%%% -3.132%#+
Observations 5,002 5,002 5,002 5,002 3,935 3,935 3,935 3,935
R-squared 0.270 0.362 0.269 0.362 0.290 0.353 0.288 0.352
Number of firm 263 263 263 263 206 206 206 206
Within R-squared 0.270 0.362 0.269 0.362 0.290 0.353 0.288 0.352
Between R-squared 0.0859 0.172 0.0867 0.172 0.0401 0.00803 0.0398 0.00825
Overall R-squared 0.199 0.284 0.199 0.283 0.132 0.139 0.131 0.139
sigma_u 0.938 0.912 0.937 0.911 0.888 0.975 0.887 0.975
sigma_e 1.067 0.997 1.067 0.997 0.910 0.869 0.911 0.869
Standard errors in parentheses
% p<0.01, ** p<0.05, * p<0.1
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Dependent Variable: (Tobin's g - 1) *P (1) (2) (3 (4) (5) (6) (7) (8)
IT with only nonlT with only
IT with nonlT with
i Redundant IT withonly ~ [a]&[d]&[f] and oniT Redundant oM with only  [al&{d]&[f] and
Variables [a]&[d]&l[f] RedL.mdant Variables [al&[d]&[f] Redendam
VARIABLES Variables Variables
[a] Building & Structure 1.330** 0.966* 1.486%++ 0.995%* 1.506** 1.243** 1.508** 1.296**
(0.536) (0.504) (0.518) (0.488) (0.643) (0.613) (0.618) (0.588)
[b] Machinery & Devices 3.664%++ 2.027%* 2.579%* 1.432%% 0.990 0.406 -0.0772 -0.904*
(0.994) (0.936) (0.670) (0.631) (0.762) (0.726) (0.507) (0.484)
[c] Ships & Vehicles -38.71%%* -42.66%** -40.00%** -45.52%%% 2.144 -0.394 -0.653 -0.664
Investment Rate (11.39) (10.74) (10.63) (10.03) (6.247) (5.949) (2.927) (2.787)
* Stock Share  [d] Tools, Furniture & Fixture 19.83*** 13.25%** 19.89*** 13.08%** 9.028%*+ 8.252%++ 8.788%*+ 7.990%+*
(3.331) (3.142) (3.325) (3.137) (2.274) (2.166) (2.275) (2.168)
[e] Land -1.862 -2.455%* -1.110% -0.749 -5.635%** -4.961%%* -1.664% -0.819
(1.203) (1.137) (0.538) (0.515) (1.512) (1.441) (0.661) (0.636)
[f] R&D 14.90%** 10.82%%+ 15.09%** 10.95%++ 23.88%*+ 21.00%+* 23.99%*+ 21.15%*+
(1.210) (1.152) (1.204) (1.147) (1.744) (1.667) (1.740) (1.664)
[a] Building & Structure 5.641%*+ 5.250%** 5.574**+ 5.261%** 0.857 1.733** 0.877 1.730%*
(0.830) (0.785) (0.826) (0.782) (0.884) (0.843) (0.883) (0.842)
[b] Machinery & Devices 4.346%++ 4.559%+* 4.407%+ 4,578+ 2.075%* 3.262%%+ 2.173** 3.366%*+
(0.947) (0.893) (0.946) (0.891) (0.941) (0.901) (0.941) (0.902)
Stock Share [c] Ships & Vehicles 79.01%++ 74.75%%+ 78.69%*+ 74.33%%+ 15.02%%+ 14.99%+* 15.56%+* 15.27%+*
(7.049) (6.639) (7.043) (6.635) (2.124) (2.023) (2.038) (1.941)
[e] Land 5.440%** 4.851%+ 5.285%** 4560 3.532%++ 3.408** 3.156%** 3,003+
(0.927) (0.872) (0.913) (0.859) (0.976) (0.934) (0.970) (0.929)
[f] R&D 2,095%*+ 2.164%*+ 2.001%* 2.100%** -1.423 -0.0112 -1.450% -0.0614
(0.811) (0.762) (0.808) (0.760) (0.872) (0.835) (0.872) (0.835)
[a] Building & Structure -0.0474 0.194 -0.513 0.0284 -0.572 -0.312 -0.738 -0.587
(1.005) (0.945) (0.940) (0.885) (1.000) (0.953) (0.937) (0.892)
[b] Machinery & Devices -1.884 -0.961 -1.798* -2.217%*
(1.309) (1.231) (0.995) (0.948)
Difference of  [c] Ships & Vehicles -15.18 -25.40 -3.830 -0.602
post1998 (28.71) (26.99) (7.079) (6.743)
:Investment Rate [d] Tools, Furniture & Fixture ~ -13.56*** -11.64%*+ -14.01%+ S11.77% -4.829%+ -2.968 -5.125%*+ -3.332%
* Stock Share (3.152) (2.967) (3.131) (2.948) (1.996) (1.905) (1.986) (1.897)
[e] Land 0.913 2.108* 4.908%*+ 5,117+
(1.338) (1.259) (1.681) (1.601)
[f] R&D -3.002*+ -1.572 -3.200%* -1.705 -11.56%*+ -10.98*** S11.71% ~11,18%+
(1.357) (1.280) (1.351) (1.275) (2.090) (1.990) (2.086) (1.987)
[a] Building & Structure -0.516** -0.566** -0.475* -0.590** -1.982%%+ -2.064*** -1.978%*+ -2.051%**
(0.262) (0.246) (0.254) (0.239) (0.277) (0.264) (0.274) (0.262)
[b] Machinery & Devices 0.259 -0.0627 -0.00441 -0.204 1.131%%* 1.227%%* 0.881%++ 0.921%*+
Difference of (0.267) (0.252) (0.198) (0.186) (0.205) (0.196) (0.157) (0.151)
post 1998 [c] Ships & Vehicles -19.38** -15.79* -22.15%%* -20.44%%* -0.576 -1.079 -1.280 -1.317
Stock Share (7.958) (7.486) (6.030) (5.673) (1.372) (1.309) (0.887) (0.847)
[e] Land -1.594%%* ~1.609*** -1.499%++ ~1.361%** -2.591%++ 2,241 %%+ -2.23g%*+ -1.867%*+
(0.420) (0.395) (0.388) (0.365) (0.370) (0.352) (0.349) (0.333)
[f] R&D 0.166 0.147 0.214 0.181 1.649%*+ 1.551%** 1.678%** 1.592%**
(0.277) (0.261) (0.276) (0.260) (0.405) (0.386) (0.404) (0.385)
Interest Debt Ratio 0.114* 0.112* -0.160%*+ -0.159%*+
(0.0615) (0.0615) (0.0375) (0.0376)
Cashflow Ratio 7.792%++ 7.775%*+ 6.804%++ 6.784%++
(0.312) (0.312) (0.364) (0.365)
Constant -4.797**+ -4.763%*+ -4.732%++ -4.712%%+ -1.841%+ -2.814%%+ -1.809** -2.764%++
Observations 5,022 5,022 5,022 5,022 3,944 3,944 3,944 3,944
R-squared 0.289 0.372 0.288 0.371 0.322 0.386 0.320 0.383
Number of firm 264 264 264 264 206 206 206 206
Within R-squared 0.289 0.372 0.288 0.371 0.322 0.386 0.320 0.383
Between R-squared 0.0679 0.147 0.0696 0.149 0.0835 0.0375 0.0864 0.0402
Overall R-squared 0.200 0.280 0.201 0.281 0.178 0.185 0.178 0.186
sigma_u 0.904 0.870 0.901 0.867 0.792 0.874 0.790 0.872
sigma_e 0.960 0.902 0.960 0.902 0.821 0.782 0.822 0.783

Standard errors in parentheses

***p<0.01, ** p<0.05, * p<0.1
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#6: ITEKNWEE ve. HEITERAEZE (system GMM)
(a) FEffEHZX

Dependent Variable: (Tobin's q - 1) *P [6)] (2) 3) (4) (5) (6) (7) (8)
IT with only nonlT with only
IT with nonlT with
T Redundant IT with only [a]&[d]&[f] and nonlT Redundant nonlT with only  [a]&[d]&[f] and
Variables [al&ld]&lf] Redl.mdan( Variables [al&ld]&lf] Redn‘mdanl
VARIABLES Variables Variables
[a] Building & Structure 1.153 0.817 2.070 1.299 3.923%** 3.701%** 3.016%** 3.077**
(1.262) (1.076) (1.287) (1.034) (1.137) (1.091) (1.134) (0.984)
[b] Machinery & Devices 6.805** 2.721 0.0161 0.00388 -0.328 -0.883 0.415 0.125
(2.751) (2.365) (0.0173) (0.0170) (1.949) (1.890) (0.255) (0.197)
[c] Ships & Vehicles 22.59 8.255 -0.641 0.114 -9.215 -11.88* -4.552%* -6.225%*
Investment Rate (14.80) (9.482) (1.415) (1.521) (6.302) (6.526) (2.322) (2.980)
* Stock Share  [d] Tools, Furniture & Fixture 34.54%x 29.30%* 36.34%* 29.41%* 7.248 5.593 8.488 5.644
(12.08) (13.34) (12.85) (12.59) (4.487) (4.441) (5.203) (4.636)
[e] Land 1.645 -0.257 -1.185%** -1.523%** -4.614** -3.703** -1.544%*= -1.753**
(2.571) (1.836) (0.378) (0.451) (1.925) (1.739) (0.575) (0.713)
[f] R&D 32.99%** 25.27%** 34.46%%* 25.00%** 39.81%** 3747+ 41.07*** 36.79***
(5.095) (4.648) (5.148) (4.486) (7.837) (8.105) (8.209) (7.784)
[a] Building & Structure 5.810** 4.043* 6.210%** 4.001** 1.913 2.776 2.120 2.879
(2.537) (1.862) (2.362) (1.771) (1.756) (1.969) (1.668) (1.956)
[b] Machinery & Devices 3.882* 3.651** 6.102** 4.460%* 3.506** 4.847** 3.253** 4.457**
(2.354) (1.708) (2.428) (1.492) (1.756) (2.054) (1.599) (1.991)
[c] Ships & Vehicles 4121 1.564 17.67 10.43 12.25%** 14.35%** 11.71%* 13.63***
Stock Share
(16.75) (14.25) (13.13) (12.47) (4.689) (4.196) (4.636) (4.212)
[e] Land 6.419** 4.082** 7.732%** 4.461%* 8.600%** 9.562%** 8.047*** 9.136%**
(2.508) (1.899) (2.464) (1.766) (1.801) (2.179) (1.733) (2.128)
[f] R&D -0.541 -1.343 0.0938 -1.049 -1.244 -0.00426 -1.535 -0.140
(2.335) (1.712) (2.308) (1.605) (1.901) (2.034) (1.967) (2.032)
[a] Building & Structure 0.0799 -0.571 -0.852 -1.142 -3.940%** -3.677%* -3.016%** -3.043%*
(1.430) (1.264) (1.409) (1.217) (1.138) (1.090) (1.134) (0.984)
[b] Machinery & Devices -6.788** -2.717 0.750 1.042
(2.753) (2.363) (1.994) (1.902)
Difference of  [c] Ships & Vehicles -23.76 -8.786 7.652 9.667
post1998 (14.88) (9.474) (7.405) (7.195)
:Investment Rate [d] Tools, Furniture & Fixture -29.29%* -29.20%* -30.44%* -29.30%* -6.060 -5.056 -7.351 -5.158
* Stock Share (11.72) (13.15) (12.49) (12.44) (4.343) (4.434) (5.063) (4.628)
[e] Land -2.898 -1.285 3.223 2.057
(2.497) (1.875) (1.998) (1.921)
[f] R&D -18.79%** -15.66*** -20.04** -15.56%** -30.86%** -30.09%** -32.21%** -29.82%**
(5.277) (4.619) (5.331) (4.543) (7.978) (8.062) (8.325) (7.876)
[a] Building & Structure -0.721 -0.597 -0.294 -0.354 1.657* 1.559 1.461* 1.322
(0.843) (0.751) (0.718) (0.710) (0.928) (0.997) (0.856) (0.945)
[b] Machinery & Devices 0.650 -0.476 -0.526 -0.909* -0.0209 -0.159 0.140 0.0720
. (0.738) (0.636) (0.618) (0.533) (0.560) (0.555) (0.459) (0.454)
Difference of
post 1998 [c] Ships & Vehicles -11.20 -20.74 -17.70 -32.34 -3.487 -5.838 -3.386 -2.925
Stock Share (23.60) (23.39) (23.11) (21.84) (3.624) (3.769) (3.739) (3.114)
[e] Land -1.557 -0.630 -1.921 -0.698 -5.004*** -4.465%%* -4.522%%* -4.329%%*
(1.676) (1.502) (1.360) (1.329) (1.314) (1.370) (1.199) (1.285)
[f] R&D 2.905%** 2.712%* 3.266%** 2.723*** 3.812%** 3.803*** 4.017%** 3.799%**
(0.930) (0.822) (0.962) (0.816) (1.442) (1.467) (1.497) (1.451)
Interest Debt Ratio 0.688*** 0.694** 0.0673 0.0970
(0.171) (0.168) (0.0979) (0.102)
Cashflow Ratio 12.90%** 13.31%+* 10.48%+* 10.42%**
(1.193) (1.157) (1.544) (1.469)
Constant -4.795%* -4.122%* -5.722%** -4.408%** -3.756%** -5.224%** -3.691%** -5.078***
Observations 4,709 4,709 4,709 4,709 3,801 3,801 3,801 3,801
Number of firm 259 259 259 259 206 206 206 206
Hansen J stat. 249.5 253.4 251.8 251.1 196.7 197.2 199.8 196.5
Degree of Freedome 467 465 470 468 467 465 470 468
p-value 1 1 1.88e-09 0.655 1 0.977 1 0.000320
Arellano-Bond test for AR(1) -6.330 -7.882 -6.008 -7.832 -1.631 -3.504 -1.742 -3.598
p-value 2.45e-10 0.588 1 1 0.797 1 0.0814 0.979
Arellano-Bond test for AR(2) 0.374 0.541 0.346 0.447 -0.257 -0.0283 -0.191 -0.0266
p-value 0.708 0 0.729 0 0.103 0.000459 0.849 1

Standard errors in parentheses
¥ p<0.01, ** p<0.05, * p<0.1
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7= 6 : IT £KHIEE vs.
(b) A5

FEIT ERIHIEZXE (system GMM)

v

Dependent Variable: (Tobin's g - 1) *P (D (2) (3) (4) (5) (6) (7) (8)
T with IT with only woniT with nonIT with only
T Redundant IT with only [a]&[d]&[f] and nonlT Redundant nonlT with only  [a]&[d]&[f] and
Variables lal&(d]&lf] Redundant Variabio falald]&lf] Redundant
VARIABLES Variables Variables
[a] Building & Structure 1.260 1.016 1.616 1.328 2,821+ 2.812%%+ 2.700%** 2.961%**
(1.419) (1.134) (1.362) (1.143) (0.974) (0.905) (0.961) (0.889)
[b] Machinery & Devices 7.823%++ 3.137 4.704%++ 0.945 0.918 0.148 0.768 -0.480
(2.931) (2.564) (1.502) (1.279) (1.585) (1.421) (0.742) (0.784)
[c] Ships & Vehicles -3.773 -16.18 0.918 -5.379 -11.73 -13.81 -4.850% -5.157
Investment Rate (31.07) (31.36) (21.10) (20.34) (10.99) (11.57) (2.586) (3.343)
* Stock Share  [d] Tools, Furniture & Fixture 48.21%+* 35.20%%+ 49.00%+* 34.93%++ 17.95%* 11.41* 17.79%%+ 11.10%
(14.01) (12.29) (13.96) (12.33) (7.252) (6.845) (6.538) (6.359)
[e] Land 1.153 -0.468 1,163+ -1.342%%+ -4.300% -3.309* -1.537%%+ -1.516%*+
(2.220) (1.772) (0.376) (0.422) (2.248) (1.999) (0.441) (0.476)
[f] R&D 29.74%%+ 23.43%++ 30.57%++ 23.86%++ 37.57%%+ 34.15%++ 38.39%++ 34.87%%+
(5.087) (4.802) (5.101) (4.853) (6.961) (6.601) (6.850) (6.704)
[a] Building & Structure 8.940%+ 5.922%** 8.741%++ 5.744%%+ 2.760%* 3.027%* 2.862%* 3.023**
(2.064) (1.480) (2.037) (1.457) (1.388) (1.449) (1.339) (1.260)
[b] Machinery & Devices 6.621** 5.482%++ 7.439%+ 5.924%++ 3.782%* 4.605*** 3.870%* 4.731%%*
(2.795) (1.638) (2.748) (1.649) (1.304) (1.378) (1.253) (1.225)
Stock Share ¢ Ships & Vehicles 15.96 16.33 14.32 11.18 12.94%%+ 16.52%** 12.93%%+ 14.85%**
(20.70) (18.87) (17.59) (15.46) (3.962) (4.406) (2.986) (3.398)
[e] Land 8.337%++ 5.678** 9.287** 6.045%+* 8.422%+% 8.585%++ 7.837%%* 8.285%**
(2.629) (1.800) (2.617) (1.750) (1.616) (1.673) (1.423) (1.534)
[f] R&D 2.213 0.642 2.253 0.634 -0.367 0.607 -0.478 0.483
(2.320) (1.517) (2.325) (1.565) (1.687) (1.623) (1.705) (1.535)
[a] Building & Structure -0.257 0.349 -0.875 -0.156 -3.229%*+ -3.829%*+ -2.912%+ -3.902%*+
(1.428) (1.260) (1.308) (1.218) (1.118) (1.186) (1.166) (1.211)
[b] Machinery & Devices -4.699 -3.610 -0.0881 -0.744
(2.910) (2.626) (1.710) (1.667)
Difference of  [c] Ships & Vehicles 48.58 51.39 9.244 11.08
post1998 (49.35) (47.02) (12.01) (12.11)
JInvestment Rate [d] Tools, Furniture & Fixture -28.86%* -27.47%* -29.78*** -27.86%* -7.803 -2.469 -7.423 -1.642
* Stock Share (11.52) (11.68) (11.55) (11.42) (7.222) (6.919) (5.873) (6.404)
[e] Land -2.384 -0.885 2.961 1.925
(2.206) (1.859) (2.259) (2.101)
[f] R&D -12.78*+ -11.21%+ -13.66%*+ -11.92%+ -26.45%++ -24.65%++ -26.49%++ -24.83%++
(5.278) (5.095) (5.254) (5.062) (7.165) (7.197) (7.099) (7.053)
[a] Building & Structure -0.670 -0.634 -0.375 -0.504 0.891 0.984 0.733 0.928
(0.778) (0.684) (0.731) (0.668) (0.880) (0.909) (0.820) (0.871)
[b] Machinery & Devices 0.478 -0.0864 -0.254 -0.656 0.163 0.0558 0.149 -0.0541
: (0.666) (0.596) (0.556) (0.488) (0.539) (0.565) (0.462) (0.480)
Difference of
post 1998 [c] Ships & Vehicles -36.51 -45.51%+ -27.35 -35.37%+ -4.066 -6.787 -2.444 -4.353
Stock Share (23.38) (20.04) (18.40) (15.27) (4.304) (4.349) (2.911) (3.409)
[e] Land -0.812 -0.221 -1.557 -0.550 -4.165%*+ -3.618%++ -3.602%++ -3.375%%+
(1.467) (1.376) (1.339) (1.231) (1.182) (1.178) (1.026) (1.022)
[f] R&D 2.036%* 2.007** 2.251%* 2.184%* 3.334%* 2.863** 3.290* 2.882**
0.917) (0.889) (0.918) (0.896) (1.347) (1.372) (1.364) (1.310)
Interest Debt Ratio 0.545%*+ 0.541%*+ 0.0563 0.0721
(0.182) (0.177) (0.0800) (0.0808)
Cashflow Ratio 11.29%%* 11.30%** 9.621%*+ 9.665%**
(1.189) (1.153) (1.261) (1.246)
Constant -7.453%%* -5.783%++ 7.642%%+ -5.811%++ ~4.284%++ -5.128%*+ -4.298**+ -5.123%#+
Observations 5,002 5,002 5,002 5,002 3,935 3,935 3,935 3,935
Number of firm 263 263 263 263 206 206 206 206
Hansen J stat. 254.2 259.5 256.3 258.8 199.2 196.7 196.8 197.5
Degree of Freedome 467 465 470 468 467 465 470 468
p-value 1 0 0.866 0.685 0.0209 0.916 1 1
Arellano-Bond test for AR(1) -6.811 -8.199 -6.734 -8.220 -2.311 -3.991 -2.290 -3.931
p-value 0 1 1 1 0.862 6.58e-05 0.962 8.48e-05
Arellano-Bond test for AR(2) 0.0986 0.313 0.169 0.406 0.174 -0.105 0.0482 -0.114
p-value 0.921 0.755 0 0 1 1 0.0220 0.909

Standard errors in parentheses

% p<0,01, ** p<0.05, * p<0.1
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Dependent Variable: (Tobin's g - 1) *P (D (2) (3) (4) (5) (6) (7) (8)
T with IT with only woniT with nonIT with only
T Redundant IT with only [a]&[d]&[f] and nonlT Redundant nonlT with only  [a]&[d]&[f] and
Variables lal&(d]&lf] Redundant Variabio falald]&lf] Redundant
VARIABLES Variables Variables
[a] Building & Structure 1.290 0.981 1.863 1.325 3,102+ 2.918%*+ 3,201 %+ 3.250%*+
(1.489) (1.215) (1.402) (1.169) (1.080) (0.950) (1.056) (0.953)
[b] Machinery & Devices 5.324* 2.924 2.873%* 0.994 2.368 1.689 1.204 0.0947
(2.926) (2.427) (1.358) (1.106) (1.478) (1.350) (0.779) (0.803)
[c] Ships & Vehicles -28.02 -31.18 -28.55 -28.34 -7.126 -12.66 -0.729 -0.769
Investment Rate (39.70) (37.40) (32.64) (30.58) (12.46) (12.78) (3.229) (3.284)
* Stock Share  [d] Tools, Furniture & Fixture 36.65%++ 21.90%* 36.74%%+ 24.19%* 11.96** 7.545 12.21%* 8.229
(10.87) (10.23) (10.14) (10.02) (5.316) (5.105) (5.068) (5.390)
[e] Land 1.327 -0.505 -0.0361 -0.358 -0.302 0.557 -0.911 -0.0649
(2.034) (1.756) (0.520) (0.598) (2.505) (2.208) (0.666) (0.779)
[f] R&D 29.03%*+ 23.14%++ 29.45%++ 23.15%++ 38.19%++ 33.50%++ 38.07%*+ 33.96%*+
(4.601) (4.387) (4.322) (4.404) (6.901) (6.441) (6.903) (6.482)
[a] Building & Structure 7.532%+ 4.560%** 7.379%+ 4.843%%* 2.658** 2,991 2.639** 2.806**
(1.782) (1.498) (1.626) (1.490) (1.135) (1.237) (1.129) (1.245)
[b] Machinery & Devices 5.834% 3.918%+ 6.157* 4.568*** 2,537+ 3.181%+ 2,727+ 3.166**
(1.912) (1.463) (1.813) (1.347) (0.893) (1.001) (0.836) (1.010)
Stock Share ¢ Ships & Vehicles 32.47 28.13 31.72 27.92 10.88%** 12.31%%* 10.04%*+ 10.12%%*
(23.43) (19.75) (20.96) (17.48) (3.349) (3.549) (2.356) (2.903)
[e] Land 5.961%+* 3.644%* 6.195%** 4.039%+ 5,203+ 5.290%** 5,361 %+ 5.352%*
(1.963) (1.626) (1.809) (1.515) (1.452) (1.292) (1.296) (1.314)
[f] R&D 1.180 -0.351 1.222 0.0572 -1.576 -0.333 -1.360 -0.340
(1.823) (1.461) (1.706) (1.502) (1.495) (1.527) (1.474) (1.444)
[a] Building & Structure 1.117 1.890 -0.0449 1.051 -2.067 -1.312 -2.428* -1.886
(1.950) (1.550) (1.862) (1.604) (1.560) (1.587) (1.469) (1.484)
[b] Machinery & Devices -4.238 -3.227 -1.737 -2.682*
(3.106) (2.563) (1.622) (1.575)
Difference of  [c] Ships & Vehicles 29.10 24.29 8.310 14.34
post1998 (56.18) (55.38) (14.24) (14.13)
:Investment Rate [d] Tools, Furniture & Fixture -19.42%* -16.63* -19.53** -17.97%* -5.084 0.354 -4.840 -1.269
* Stock Share (8.759) (8.805) (8.348) (8.553) (4.578) (5.163) (4.643) (4.971)
[e] Land -1.609 0.164 -0.730 -0.781
(2.044) (1.929) (2.467) (2.240)
[f] R&D -13.29%#+ -11.76%* -13.57%%+ -11.76%+ -26.79%*+ -24.66%++ -26.52%++ -05.25%++
(4.790) (4.578) (4.620) (4.643) (6.564) (6.304) (6.704) (6.449)
[a] Building & Structure -0.517 -0.504 -0.358 -0.354 0.706 0.448 0.779 0.502
(0.644) (0.604) (0.593) (0.587) (0.831) (0.831) (0.843) (0.859)
[b] Machinery & Devices 0.229 -0.235 -0.312 -0.716 0.596 0.682 0.333 0.381
: (0.626) (0.551) (0.518) (0.454) (0.454) (0.435) (0.399) (0.401)
Difference of
post 1998 [c] Ships & Vehicles -34.15 -35.39% -31.23* -33.02%+ -2.612 -3.369 -1.291 -1.077
Stock Share (23.03) (20.22) (16.40) (14.27) (3.537) (3.704) (2.046) (2.891)
[e] Land -0.541 -0.321 -0.750 -0.308 -2.748%* -2.098** -2.811%++ -2.298**
(1.086) (1.049) (1.000) (0.981) (1.172) (1.057) (1.047) (1.012)
[f] R&D 1.944%% 1.902%* 1.967** 1.940%* 2.850%* 2.382%* 2.755** 2.505**
(0.837) (0.807) (0.818) (0.823) (1.202) (1.115) (1.222) (1.152)
Interest Debt Ratio 0.641%*+ 0.643%*+ 0.0923 0.0727
(0.235) (0.235) (0.0729) (0.0839)
Cashflow Ratio 9.418%*+ 9.409%*+ 10.11%%* 9.871%++
(1.010) (1.047) (1.213) (1.215)
Constant -6.302%** -4.498*** -6.316%** -4.876%*+ -3.415%++ -4.270%*+ -3.471%xx 41447+
Observations 5,022 5,022 5,022 5,022 3,944 3,944 3,944 3,944
Number of firm 264 264 264 264 206 206 206 206
Hansen J stat. 255.6 255.9 256.6 257.3 198.9 196.7 198.1 199.5
Degree of Freedome 467 465 470 468 467 465 470 468
p-value 1 0.322 0.444 0.321 0.0146 1 1 2.45¢-05
Arellano-Bond test for AR(1) -5.958 -7.671 -6.020 -7.597 -2.441 -4.291 -2.428 -4.219
p-value 2.55e-09 0 1 0 1 1.78e-05 0.0152 1
Arellano-Bond test for AR(2) 0.754 0.990 0.765 0.993 -0.477 -0.557 -0.346 -0.367
p-value 0.451 1 1.75e-09 1 0.634 0.577 0.729 0.714

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Industry Name Manufacture Serivice R&D non-R&D

1 Agriculture, forestry and fishing
2 Mining and quarrying
3 Food, beverages and tobacco
4 Textiles and leather
5 Wood, paper, and printing
6 Petroleum, coal and chemicals
7 Non-metallic mineral products except petroleum and coal
8 Metal, Fabricated metal products
9 Machinery equipment
10 Electrical and electronic equipment
11 Precision instruments
12 Transport equipment
13 Furniture and other manufacturing industries
14 Electricity, gas and water supply
15 Construction
16 Wholesale and retail trade
17 Restaurants and hotels
18 Transport and storage
19 Financial intermediation
20 Real estate and renting
21 Information and communication
22 Business services
23 Public administration and defense
24 Education
25 Health and social work
26 Culture and entertainment services

O O O O ©O O O O O O O O O O F K KK P P P PP P B P P O o
O O © ©O © F P = B P B P P P O O O O OO O O o o o o o o
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27 Other service activities

(E 1) ®EE LY —EREDEFIL, Chun, Miyagawa, Pyo, and Tonogi(2014)IZHE > T 5.

(7 2) R&D #EHMPFEXIE, Chun, Miyagawa, Pyo, and Tonogi(2014) CEHHl S 7= 2R R&D A b v~
7 WD 3 WL EDRERE L EFR LT,

(HE3) £ 1IZBWTREHN 0 L2 5 EHRIT, KEIZLT.
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14

Dependent Variable: (Tobin's q - 1) *P (1) (2) (3) (4) (5) (6) (7) (8)
Manufacture with Service with only
Manufacture with Service with
Manufacture Redundant Manufacture with only [al&[d]&[f] Service Redundant Service with only  [a]&[d]&[f] and
Voriables only [a]&[d&[f] and Redundant Voriables [al&[d]&lf] Redundant
VARIABLES Variables Variables
[a] Building & Structure 1.906%** 1.419%+* 1.859%++ 1.120%** 2.138* 2.242%% 1.858* 1.756*
(0.495) (0.465) (0.446) (0.419) (1.119) (1.057) (1.050) (0.993)
[b] Machinery & Devices 1.338** 0.558 0.0194%*+ 0.0203*+* 1.526 -3.506 0.0364 0.00791
(0.597) (0.560) (0.00531) (0.00497) (6.241) (5.925) (0.0563) (0.0533)
[c] Ships & Vehicles 2.398 0.943 0.822 0.689 -16.94 -15.14 -6.649 -4.370
Investment Rate (2.375) (2.227) (0.664) (0.622) (12.32) (11.64) (4.535) (4.297)
* Stock Share  [d] Tools, Furniture & Fixture 6.848%*+ 4.503%*+ 7.182%%+ 4.819%*+ 26.51%* 21.38* 26.98** 21.34%
(1.422) (1.336) (1.421) (1.334) (12.05) (11.66) (12.02) (11.63)
[e] Land -4.239%++ -4.112%%+ -0.687*++ -0.737%%* -2.520 -2.850* -0.950 -1.173
(0.882) (0.830) (0.146) (0.137) (1.598) (1.510) (0.755) (0.718)
[f] R&D 19.16%+* 13.96%** 19.38%** 14,07+ 50.09*** 38.71%+ 49.93*+ 38.33%*
(1.009) (0.966) (1.006) (0.963) (6.039) (5.840) (6.016) (5.831)
[a] Building & Structure 1.969%** 2.270%* 2.066*** 2.375%** 9.251%* 12.71%++ 9.460*** 12.82%++
(0.620) (0.581) (0.620) (0.581) (3.001) (2.860) (2.992) (2.852)
[b] Machinery & Devices 2.400%*+ 2.841%%+ 2.683%*+ 2.928%*+ 13.96%** 20.25%*+ 14.36%** 19.39%**
(0.667) (0.625) (0.652) (0.611) (4.298) (4.116) (3.987) (3.812)
Stock Share ¢ Ships & Vehicles 29.41%++ 25.68%++ 29.46%++ 25.55%++ 37.18%++ 32.96%*+ 35.46%++ 31.04%%+
(3.957) (3.718) (3.960) (3.721) (7.163) (6.781) (6.824) (6.468)
[e] Land 3.760%* 3.719%+ 3.331%% 3.238%*+ 11.49%*+ 15.31%%* 11.34%%+ 15.07%**
(0.685) (0.643) (0.673) (0.631) (3.486) (3.332) (3.454) (3.304)
[f] R&D -0.259 0.370 -0.240 0.355 5.652 10.45%** 5.569 10.31%%*
(0.602) (0.565) (0.602) (0.565) (3.463) (3.310) (3.450) (3.300)
[a] Building & Structure -1.827%++ -2.432%%+ -1.705%++ -2.058%*+ -2.173* -2.290%* -1.885% -1.794*
(0.640) (0.600) (0.598) (0.561) (1.125) (1.063) (1.056) (0.999)
[b] Machinery & Devices -1.319%* -0.537 -1.488 3.515
(0.597) (0.560) (6.241) (5.925)
Difference of  [c] Ships & Vehicles -1.726 -0.291 11.79 12.46
post1998 (2.474) (2.320) (13.15) (12.42)
:Investment Rate [d] Tools, Furniture & Fixture ~ -5.287*** -3.499** -5.616%** -3.818%*+ -22.69* -18.22 -22.76% -17.77
* Stock Share (1.465) (1.375) (1.464) (1.374) (12.13) (11.75) (12.12) (11.73)
[e] Land 3.641%%+ 3.465%++ 2.002 2.137
(0.894) (0.840) (1.796) (1.700)
[f] R&D S7.764%%% -4.648%++ 7.937%%+ ~4.732%%+ -28.44%x+ -26.65%** -27.92%%+ -25,83%*+
(1.128) (1.068) (1.126) (1.066) (7.346) (6.953) (7.315) (6.932)
[a] Building & Structure -1.163*** -1.194%++ -1.249% -1.323%+ 0.369 1.053 0.262 0.880
(0.223) (0.210) (0.218) (0.205) (0.772) (0.736) (0.757) (0.723)
[b] Machinery & Devices 0.578**+ 0.365** 0.391%++ 0.291%* -1.177 -2.240 -1.522 -1.545
Difference of (0.165) (0.155) (0.142) (0.133) (2.028) (1.919) (1.544) (1.462)
post 1998 [c] Ships & Vehicles -35.06%** -32.41%%* -36.20%** -33.08*** -7.244%* -7.523%*% -5.508** -5.632%%+
‘Stock Share (7.387) (6.899) (7.350) (6.891) (3.010) (2.849) (2.204) (2.094)
[e] Land -2.833%*+ 2,753+ -2.407%*+ -2.328%*+ -1.246 -1.905% -1.039 -1.764%
(0.343) (0.321) (0.324) (0.304) (1.157) (1.095) (1.130) (1.071)
[f] R&D 1.089%*+ 0.698**+ 1.134%*+ 0.726%*+ 1.541 1.886 1.493 1.757
(0.223) (0.210) (0.222) (0.210) (1.295) (1.228) (1.288) (1.222)
Interest Debt Ratio 0.141%*+ 0.127%*+ 0.000487 0.00913
(0.0452) (0.0451) (0.0723) (0.0721)
Cashflow Ratio 8.526%*+ 8.531%++ 17.87%%+ 17.78%%*
(0.270) (0.270) (1.894) (1.888)
Constant -2.192%++ -2.702%%+ -2.240%** -2.691%*+ -10.18*** -14.39%++ -10.23*** -14.29%++
Observations 7,667 7,667 7,667 7,667 820 820 820 820
R-squared 0.249 0.340 0.247 0.339 0.332 0.406 0.330 0.403
Number of firm 409 409 409 409 55 55 55 55
Within R-squared 0.249 0.340 0.247 0.339 0.332 0.406 0.330 0.403
Between R-squared 0.0801 0.165 0.0764 0.159 0.0790 0.153 0.0785 0.156
Overall R-squared 0.177 0.267 0.172 0.262 0.157 0.247 0.158 0.248
sigma_u 0.848 0.810 0.852 0.815 1.735 1.434 1.723 1.419
sigma_e 0.955 0.896 0.956 0.897 1.770 1.672 1.769 1.672

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Dependent Variable: (Tobin's g - 1) *P (1) (2) (3 (4) (5) (6) (7) (8)
Manufacture with Service with only
Manufacture with Service with
Manufacture with only [a]&[d]&[f] . Service with only  [a]&[d]&[f] and
Manufacture Redundant Service Redundant
) only [al&[d]&[f]  and Redundant ) [al&[d]&lf] Redundant
Variables - Variables )
VARIABLES Variables Variables
[a] Building & Structure 1.553%%+ 1.092%* 1.746%++ 1.332%%* 1.883* 1.834* 1.725* 1.581*
(0.482) (0.452) (0.457) (0.429) (1.046) (0.985) (1.018) (0.960)
[b] Machinery & Devices 1.636%** 0.848 0.303 -0.706** 0.679 -3.642 2.810 2.291
(0.615) (0.578) (0.359) (0.338) (6.466) (6.104) (2.253) (2.127)
[c] Ships & Vehicles 23.12%* 14.71%* 7.446% 3.940 -18.66 -17.26 -11.74% -8.528
Investment Rate (7.030) (6.600) (3.943) (3.701) (11.90) (11.21) (6.063) (5.733)
* Stock Share  [d] Tools, Furniture & Fixture 19.23%%+ 13.24%%* 19.53*** 13.49%%* 20.12* 15.51 20.36* 15.93
(2.155) (2.030) (2.155) (2.030) (10.84) (10.36) (10.81) (10.34)
[e] Land -3.190%++ -3.024%++ -0.645%++ -0.540%** -1.688 -2.088 -0.712 -1.388%*
(0.893) (0.841) (0.160) (0.151) (1.535) (1.446) (0.683) (0.654)
[f] R&D 17.05%+* 12.47%%+ 17.40%+* 12.84%%+ 39.36%*+ 31.74%%+ 38.84% 30.89%**
(0.964) (0.919) (0.960) (0.915) (5.664) (5.392) (5.608) (5.350)
[a] Building & Structure 4.900%** 4.730%* 4.965%*+ 4.786%+* 7.005%** 10.62%*+ 7.035%** 10.64%*+
(0.692) (0.650) (0.693) (0.650) (2.298) (2.195) (2.295) (2.194)
[b] Machinery & Devices 5.360%** 5,547+ 5.587%++ 5.792%%+ 10.03%** 17.27%%* 9.636%+* 16.25%**
(0.743) (0.697) (0.740) (0.694) (3.744) (3.610) (3.579) (3.454)
Stock Share [c] Ships & Vehicles 24.20%%+ 22.58%++ 24.59%++ 22.85%++ 43.49%++ 37.57%%+ 42.42%%% 36.18%*+
I
(3.019) (2.835) (3.020) (2.836) (6.864) (6.490) (6.609) (6.259)
[e] Land 5.924%++ 5,510 5.661%** 5.249%*+ 7.606%** 11.54%%* 7.469%*+ 11.48%**
(0.743) (0.697) (0.733) (0.688) (2.795) (2.677) (2.775) (2.663)
[f] R&D 2.465%*+ 2.663*** 2.468%*+ 2.658*** 3.917 7.985%++ 3.927 8.058*+*
(0.675) (0.633) (0.676) (0.634) (2.765) (2.635) (2.757) (2.631)
[a] Building & Structure -1.407** -1.283* -1.835%++ -1.826%*+ -1.994 -2.300* -1.676 -1.876
(0.706) (0.662) (0.643) (0.603) (1.375) (1.297) (1.316) (1.241)
[b] Machinery & Devices -1.839** -2.189%*** 2.439 6.728
(0.752) (0.706) (6.829) (6.448)
Difference of  [c] Ships & Vehicles -23.43%** -16.08** 9.285 11.79
post1998 (8.637) (8.104) (13.57) (12.78)
:Investment Rate [d] Tools, Furniture & Fixture -3.583* -2.015 -3.952** -2.399 -21.74* -16.17 -21.86* -16.37
* Stock Share (1.908) (1.793) (1.906) (1.791) (11.17) (10.72) (11.15) (10.70)
[e] Land 2.653%*+ 2.596%+* 1.225 0.895
(0.907) (0.853) (1.714) (1.618)
[f] R&D -5.905%** -3.256%** -6.240%** -3.613*** -26.39%*+ -25.26%** -25.87%*+ -24,32%++
(1.083) (1.023) (1.080) (1.019) (6.990) (6.589) (6.934) (6.543)
[a] Building & Structure -1.305%*+ -1.431% -1.323% -1.438%++ 0.343 1.097 0.265 1.005
(0.211) (0.199) (0.207) (0.194) (0.706) (0.674) (0.697) (0.666)
[b] Machinery & Devices 0.656%** 0.578%*+ 0.416%*+ 0.293** -2.292 -3.275%+ -1.908 -2.140%
Difference of (0.163) (0.153) (0.130) (0.122) (1.763) (1.666) (1.287) (1.219)
£ 1998 [c] Ships & Vehicles -16.27*%* -14.49%** -20.14%** -17.17*%#* -7.549** -8.003*** -6.120%** -6.130%**
0S’
'Siock Share (3.947) (3.703) (3.711) (3.484) (3.063) (2.890) (2.186) (2.067)
: [e] Land -2.420%*+ -2.304%** -2.157%*+ -2.042%%+ -0.911 -1.532 -0.820 -1.540
(0.336) (0.315) 0.317) (0.297) (1.103) (1.041) (1.078) (1.019)
[f] R&D 0.726%* 0.435%* 0.797*+* 0.511** 1.184 1.638 1.091 1.464
(0.215) (0.203) (0.215) (0.202) (1.209) (1.144) (1.196) (1.133)
Interest Debt Ratio 0.127%*+ 0.115%*+ -0.0226 -0.0174
(0.0436) (0.0435) (0.0658) (0.0656)
Cashflow Ratio 7.943%%+ 7.947%%+ 1667+ 16.58%+*
(0.246) (0.246) (1.655) (1.650)
Constant -4.838%** -4.955%** -4.873%++ -4.982%++ 7.421%%% S11.75%+ -7.376%** -11.70%++
Observations 8,018 8,018 8,018 8,018 896 896 896 896
R-squared 0.263 0.352 0.261 0.350 0.331 0.408 0.330 0.406
Number of firm 412 412 412 412 56 56 56 56
Within R-squared 0.263 0.352 0.261 0.350 0.331 0.408 0.330 0.406
Between R-squared 0.0781 0.140 0.0777 0.138 0.0697 0.138 0.0687 0.137
Overall R-squared 0.187 0.265 0.185 0.262 0.132 0.229 0.131 0.228
sigma_u 0.786 0.772 0.787 0.775 1.942 1515 1.941 1515
sigma_e 0.901 0.845 0.902 0.845 1.651 1.554 1.649 1.554

Standard errors in parentheses

***p<0.01, ** p<0.05, * p<0.1
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Dependent Variable: (Tobin's q - 1) *P (1) (2) (3) (4) (5) (6) (7) (8)
Manufacture with Service with only
Manufacture with Service with
Manufacture Redundant Manufacture with only [al&[d]&[f] Service Redundant Service with only  [a]&[d]&[f] and
Voriables only [a]&[d&[f] and Re.dundam Voriables [al&[d]&lf] Red%mdanl
VARIABLES Variables Variables
[a] Building & Structure 1.733%%+ 1.259%+* 2.044%++ 1.559%+* 0.612 0.834 0.329 0.328
(0.453) (0.427) (0.434) (0.408) (1.168) (1.097) (1.141) (1.076)
[b] Machinery & Devices 1.955%++ 1.162%* 0.727* -0.129 -0.311 -3.814 2.794 2.991
(0.579) (0.545) (0.398) (0.375) (6.039) (5.680) (2.444) (2.308)
[c] Ships & Vehicles 20.11%* 10.91 19.30%*+ 9.209 -17.84 -17.01 -8.035 -5.250
Investment Rate (7.930) (7.471) (7.312) (6.892) (12.18) (11.44) (5.475) (5.170)
* Stock Share  [d] Tools, Furniture & Fixture 14.68*** 11.28%** 14.64%** 11.20%** 5.613 3.424 5.684 3.576
(1.858) (1.751) (1.858) (1.751) (10.79) (10.22) (10.74) (10.21)
[e] Land -1.739% -1.588* -1.123%#% -0.482 -6.170* -9.057%%* -1.190 -1.917
(0.940) (0.889) (0.407) (0.390) (3.389) (3.201) (1.710) (1.637)
[f] R&D 15.53%+* 12.01%%+ 16.77#%* 12.27%%+ 43.71%%+ 35.80%** 42.39** 33.90%**
(0.929) (0.884) (0.926) (0.881) (5.188) (4.931) (5.121) (4.900)
[a] Building & Structure 3.624%*+ 3.819%*+ 3.511%+ 3.710%** 6.368*** 9.400%** 6.538%** 9.573%*+
(0.607) (0.571) (0.604) (0.569) (2.063) (1.959) (2.062) (1.967)
[b] Machinery & Devices 3.544%%+ 3.995%++ 3.582%++ 4.031%+* 7.007%* 14.96%** 6.614** 13.84%%*
(0.648) (0.610) (0.648) (0.610) (3.203) (3.104) (3.112) (3.021)
Stock Share [c] Ships & Vehicles 11.18%%* 11.58*+* 11.09%%* 11.45%+* 39.08*+* 36.60%** 38.34%++ 36.07*++
(2.498) (2.350) (2.498) (2.350) (5.753) (5.409) (5.380) (5.078)
[e] Land 4.418%++ 3.992%++ 4,282%* 3.790%*+ 7.063%*+ 11.37%%* 6.347%* 10.25%**
(0.664) (0.625) (0.656) (0.618) (2.530) (2.416) (2.480) (2.375)
[f] R&D 0.832 1.393* 0.718 1.268** 1.292 5.694%* 1.493 5.891%*
(0.577) (0.543) (0.575) (0.541) (2.451) (2.348) (2.447) (2.355)
[a] Building & Structure -1.109 -0.609 -1.904*++ -1.412%* 0.611 0.0898 1.377 1.359
0.777) (0.731) (0.716) (0.674) (2.067) (1.942) (2.008) (1.892)
[b] Machinery & Devices -2.223%*% -2.310%** 3.758 8.184
0.777) (0.731) (6.537) (6.153)
Difference of  [c] Ships & Vehicles -6.701 -13.07 12.06 14.61
post1998 (20.02) (18.83) (13.40) (12.58)
!Investment Rate [d] Tools, Furniture & Fixture  -6.381%** -4.752%%* -6.868*** -5.261%*+ -14.96 -11.80 -14.43 -10.96
* Stock Share (1.636) (1.540) (1.625) (1.531) (11.04) (10.50) (11.01) (10.50)
[e] Land 0.747 1.348 6.673* 9.602++*
(1.040) (0.979) (3.930) (3.702)
[f] R&D -4.237%** -2.950%** 4.473%% -3.208*** -20.17%*+ -24.94%++ -19.11%%+ -23,03**+
(1.053) (0.993) (1.050) (0.991) (7.081) (6.665) (7.046) (6.653)
[a] Building & Structure -1.369%** -1.525%++ -1.296%** -1.461%%* -0.246 0.516 -0.442 0.191
(0.195) (0.184) (0.191) (0.180) (0.663) (0.630) (0.653) (0.622)
[b] Machinery & Devices 0.802%*+ 0.746%*+ 0.505%** 0.436%*+ -1.676 -2.501* -1.093 -1.185
Difference of (0.156) (0.147) (0.117) (0.110) (1.586) (1.496) (1.115) (1.059)
post 1998 [c] Ships & Vehicles -10.34%+ -8.064* -11.44%%% -10.15%** -6.234%* -7.012%#% 4.616%%* -5.094%++
:Stock Share (4.939) (4.646) (3.967) (3.733) (2.688) (2.530) (1.689) (1.597)
[e] Land -2.169%*+ 1,985+ -2.111% ~1.870%** -1.172 -1.742% -0.505 -0.797
(0.299) (0.281) (0.282) (0.265) (0.997) (0.938) (0.900) (0.849)
[f] R&D 0.395* 0.349* 0.449%* 0.408** 0.741 1.821* 0.505 1.406
(0.214) (0.201) (0.213) (0.201) (1.157) (1.092) (1.147) (1.086)
Interest Debt Ratio 0.0142 0.0133 -0.0401 -0.0335
(0.0466) (0.0466) (0.0739) (0.0741)
Cashflow Ratio 6.924%%+ 6.913%*+ 14.64%%* 14.23%%+
(0.222) (0.222) (1.403) (1.403)
Constant -3.354%%* -3.731%%* -3.265%** -3.632%** -6.324%%* -10.64*** -6.301%** -10.50%**
Observations 8,029 8,029 8,029 8,029 914 914 914 914
R-squared 0.277 0.361 0.276 0.360 0.370 0.446 0.367 0.439
Number of firm 412 412 412 412 57 57 57 57
Within R-squared 0.277 0.361 0.276 0.360 0.370 0.446 0.367 0.439
Between R-squared 0.0945 0.142 0.0990 0.145 0.0892 0.143 0.0878 0.137
Overall R-squared 0.212 0.276 0.213 0.277 0.137 0.219 0.134 0.210
sigma_u 0.702 0.698 0.699 0.695 2.110 1.703 2.140 1.765
sigma_e 0.815 0.766 0.815 0.767 1.465 1.376 1.466 1.382

Standard errors in parentheses

***p<0.01, ** p<0.05, * p<0.1
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Dependent Variable: (Tobin's g - 1) *P (D (2) (3) (4) (5) (6) (7) (8)
Monufacture with Manufacture with Semice with Service with only
Manufacture Redundant Manufacture with only [a]&[d]&[f] Sewice Redundant Service with only  [a]&[d]&[f] and
Variables only [al&[d]&[f] and Redundant Variables [al&[d]&[f] Redundant
VARIABLES Variables Variables
[a] Building & Structure 2.094* 1.964* 3.009%** 2.209%* 3.867** 3.151 2.711 2.982
(1.170) (1.041) (1.056) (0.932) (1.926) (2.106) (2.090) (2.300)
[b] Machinery & Devices 3.629* 1.442 0.0326 0.0131 13.96 19.08 0.0177 0.0336
(1.897) (1.617) (0.0301) (0.0163) (16.76) (30.82) (0.0940) (0.115)
[c] Ships & Vehicles 7.692 3.012 1.234 -0.611 5.629 17.64 -9.175 -15.89
Investment Rate (5.962) (4.137) (1.911) (1.377) (30.53) (25.52) (13.74) (23.49)
* Stock Share  [d] Tools, Furniture & Fixture 14.53** 10.27* 13.93** 10.14* 7411 -29.65 -19.34 -32.44
(6.888) (5.879) (6.401) (5.844) (56.69) (54.23) (48.39) (71.32)
[e] Land -3.317 -2.883 -1.400%+* -1.528%*+ -4.251 -5.232 -1.223 -2.255
(2.739) (2.385) (0.342) (0.415) (2.708) (3.835) (1.045) (1.436)
[f] R&D 31.67*+ 24.24%%+ 32.92%%+ 24.68*++ 76.61%*+ 78.16%++ 55.39%% 68.59**
(4.335) (3.926) (4.346) (4.108) (24.72) (30.00) (24.18) (33.30)
[a] Building & Structure 2.369 2.775* 2.322 2.801* 9.401 36.05* 9.414 22.01
(1.619) (1.456) (1.660) (1.463) (22.53) (21.43) (14.99) (15.96)
[b] Machinery & Devices 2.657* 3.708%** 3.644%%+ 4.144%%% -15.25 3043 8.073 26.06
(1.391) (1.262) (1.403) (1.262) (33.10) (28.42) (17.46) (30.65)
Stock Share €] Ships & Vehicles 27.90%* 21.87** 28.30%* 21.23** 57.80 84.12%* 15.19 34.32
(13.58) (10.25) (12.45) (9.652) (79.16) (40.85) (22.59) (42.22)
[e] Land 6.477%++ 6.429%++ 6.634%++ 6.387*++ 7.923 41.28* 9.650 24.54
(1.770) (1.707) (1.555) (1.527) (21.71) (22.24) (14.83) (17.49)
[f] R&D -1.568 -0.625 -1.452 -0.610 9.497 34.49 5.470 18.26
(1.404) (1.276) (1.459) (1.331) (25.33) (25.25) (17.63) (19.78)
[a] Building & Structure -1.187 -2.646%+ -2.043 -2.890%* -3.648* -2.962 -2.526 -2.762
(1.351) (1.232) (1.316) (1.198) (1.915) (2.082) (2.094) (2.310)
[b] Machinery & Devices -3.598* -1.430 -13.87 -19.05
(1.898) (1.617) (16.74) (30.83)
Difference of  [c] Ships & Vehicles -8.304 -4.594 -7.864 -35.09
post1998 (6.316) (4.835) (28.18) (28.81)
:Investment Rate [d] Tools, Furniture & Fixture -12.15* -10.15% -11.51* -10.06* 81.81 44.33 25.17 38.88
* Stock Share (6.712) (5.821) (6.228) (5.792) (59.87) (56.17) (47.55) (72.11)
[e] Land 1.978 1.396 3.344 2.249
(2.740) (2.380) (3.008) (4.462)
[f] R&D -19.25%#* -15.07%+ -20.42%%* -15.67%** -55.31%%* -29.55 -39.30% -23.64
(4.567) (3.985) (4.545) (4.159) (18.92) (26.57) (21.77) (33.78)
[a] Building & Structure -0.0832 0.0136 0.127 0.0472 -0.474 -0.0275 -0.469 0.377
(0.671) (0.661) (0.610) (0.609) (2.379) (4.866) (2.408) (3.290)
[b] Machinery & Devices 0.500 -0.0622 -0.0463 -0.305 28.67 3.268 3.342 -6.656
) (0.449) (0.404) (0.342) (0.322) (27.14) (17.82) (11.78) (22.00)
Difference of
post 1998 [c] Ships & Vehicles -22.12 -21.01 -26.90% -22.13 -43.07 -5.184 2.030 2.525
Stock Share (16.11) (15.78) (16.15) (15.14) (68.59) (42.43) (7.683) (11.01)
[e] Land -3.181%+ -2.623%* -3.058%*+ -2.467** 1.609 1.073 -1.001 -0.568
(1.280) (1.317) (1.032) (1.095) (4.073) (4.597) (1.996) (5.039)
[f] R&D 2.773%*+ 2.242%%+ 2.957%++ 2.367%*+ 0.965 0.703 3.157 2.404
(0.812) (0.721) (0.821) (0.756) (5.380) (13.56) (3.458) (13.15)
Interest Debt Ratio 0.473%*+ 0.465%*+ 0.484 0.364
(0.121) (0.121) (0.297) (0.280)
Cashflow Ratio 12.40%** 12.63*** 12.39 13.68**
(0.920) (0.925) (8.225) (5.550)
Constant -3.128%** -4.103%** -3.402%++ -4.218%*+ -9.757 -39.24* -9.025 -23.79
Observations 7,667 7,667 7,667 7,667 820 820 820 820
Number of firm 409 409 409 409 55 55 55 55
Hansen J stat. 401 402.1 402.6 403 40.84 37.44 46.88 40.94
Degree of Freedome 467 465 470 468 467 465 470 468
p-value 0.988 0.984 0.797 0.986 1 0.927 0.712 1
Arellano-Bond test for AR(1) -6.380 -9.756 -6.607 -9.820 -0.618 -1.118 -0.369 -1.314
p-value 1.77e-10 0 0.989 0.916 0.663 0.263 0.683 0.730
Arellano-Bond test for AR(2) -0.247 0.138 -0.258 0.105 -0.436 0.0921 0.408 0.345
p-value 0.805 0.891 0 0 0.537 1 1 0.189

Standard errors in parentheses

% p<0,01, ** p<0.05, * p<0.1
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#9: B ve. b —E X% (system GMM)

(b) S

v

v

14

Dependent Variable: (Tobin's g - 1) *P (D (2) (3) (4) (5) (6) (7) (8)
Monufacture with  Manufacture with Semice with o Service with only
Manufacture Redundant | Manufacture with only [a]&(d]&lf] Service Redundang | SeTvice with only - [a]&[d]&lf] and
Variables only [al&[d]&[f] and Redundant Variables [al&[d]&[f] Redundant
VARIABLES Variables Variables
[a] Building & Structure 1.719 1.535 2.223%* 2.051%* 2.762 3.063 2.799* 2.934
(1.182) (1.030) (1.129) (0.998) (2.048) (2.126) (1.635) (1.904)
[b] Machinery & Devices 4.352%* 2.328 1.977%* -0.227 -6.158 -17.53 3.838 3.933
(1.906) (1.533) (0.965) (0.737) (16.71) (22.85) (4.201) (5.914)
[c] Ships & Vehicles 14.92 5.761 5.912 3.613 -2.690 -14.47 -5.333 -4.625
Investment Rate (16.36) (11.67) (5.719) (4.112) (42.51) (58.62) (23.90) (34.15)
* Stock Share  [d] Tools, Furniture & Fixture 39.79%++ 24.48%++ 39.79%++ 24.,07%++ 3.760 26.84 5.011 7.945
(7.184) (6.398) (7.119) (6.360) (53.28) (52.91) (40.70) (39.66)
[e] Land -2.598 -2.557 -1.446%+* -1.227%+ -1.095 -1.145 -0.924 -1.712*
(2.730) (2.173) (0.337) (0.344) (4.489) (4.753) (0.749) (0.961)
[f] R&D 30.93%*+ 23.28%++ 31.68%*+ 24.41%++ 40.65** 39.26 39.27* 51.85%*
(4.256) (4.076) (4.215) (4.048) (18.98) (23.96) (21.44) (22.55)
[a] Building & Structure 7.116%* 4.907%+* 6.963*** 4.758*** 2.098 4.678 3.419 9.822
(1.731) (1.442) (1.754) (1.423) (9.832) (6.213) (8.943) (7.593)
[b] Machinery & Devices 7.170%*+ 5.529%*+ 7.618%*+ 6.037*** 6.789 22.07 7.753 21.68
(1.494) (1.248) (1.469) (1.230) (12.47) (35.77) (11.15) (28.83)
Stock Share €] Ships & Vehicles 20.32%*+ 17.90%** 20.65%+* 18.35%** -9.765 30.95 4.181 10.40
(6.860) (5.863) (7.083) (5.993) (47.06) (67.09) (28.50) (40.80)
[e] Land 10.22%%+ 8.073%* 10.28%*+ 8.083%** 0.719 4.055 2.917 11.05
(1.888) (1.738) (1.670) (1.547) (10.11) (9.347) (9.543) (9.147)
[f] R&D 2.528 1.364 2,512 1.298 -2.473 1.551 0.488 7.267
(1.568) (1.292) (1.570) (1.321) (11.60) (10.35) (10.11) (9.881)
[a] Building & Structure -0.668 -0.530 -1.584 -1.458 -1.995 -2.136 -2.032 -3.047
(1.292) (1.179) (1.268) (1.149) (2.590) (2.338) (2.297) (2.182)
[b] Machinery & Devices -3.671* -3.958** 11.12 22.45
(2.091) (1.677) (17.40) (23.02)
Difference of  [c] Ships & Vehicles -12.35 -3.185 -0.784 -0.785
post1998 (16.80) (12.05) (45.03) (59.61)
:Investment Rate [d] Tools, Furniture & Fixture ~ -13.96*** -11.36%* -14.07%** -11.23% 1.077 -22.29 0.987 -0.416
* Stock Share (5.398) (4.925) (5.313) (4.933) (59.38) (56.46) (47.95) (43.08)
[e] Land 1.394 1.598 0.394 -0.469
(2.734) (2.180) (4.411) (4.775)
[f] R&D ~11.81%#% -8.915%+ S12.71%% -9.852++ -29.21 -24.14 -21.49 -24.56
(4.424) (4.317) (4.427) (4.311) (39.61) (21.55) (33.99) (23.38)
[a] Building & Structure -0.233 -0.266 -0.107 -0.139 -0.767 1.628 0.319 1.709
(0.664) (0.645) (0.613) (0.593) (2.667) (3.573) (2.146) (3.801)
[b] Machinery & Devices 0.772* 0.483 0.259 -0.0933 -3.400 -11.38 -3.979 -6.560
: (0.451) (0.396) (0.326) (0.294) (4.972) (30.73) (5.035) (22.55)
Difference of
post 1998 [c] Ships & Vehicles -21.46%*+ -20.20%+* -23.22%%+ -21.08%*+ 15.31 -13.26 1.061 -0.273
Stock Share (6.422) (6.121) (7.557) (6.592) (29.08) (61.77) (9.260) (10.22)
[e] Land -2.775%* -2.442%+ -2.696%*+ -2.296%* -1.046 0.685 -1.226 -1.923
(1.240) (1.231) (1.046) (1.059) (3.369) (3.407) (2.525) (2.553)
[f] R&D 1.437% 1.085 1.598** 1.246 2.173 2.316 1.211 2.656
(0.768) (0.749) (0.771) (0.759) (3.321) (3.298) (2.914) (2.443)
Interest Debt Ratio 0.363%*+ 0.368**+ 0.106 0.167
(0.116) (0.118) (0.203) (0.259)
Cashflow Ratio 10.81%** 10.75%** 11.25%** 10.15*
(0.836) (0.869) (3.517) (3.906)
Constant -7.401%%* -5.888*** -7.454%%* -5.953%++ -1.198 -7.003 -3.215 -11.94
Observations 8,018 8,018 8,018 8,018 896 896 896 896
Number of firm 412 412 412 412 56 56 56 56
Hansen J stat. 405 404.5 406.6 406.6 47.66 42.97 48.40 42.80
Degree of Freedome 467 465 470 468 467 465 470 468
p-value 0.982 0.980 0.937 0 0.425 1 1 1
Arellano-Bond test for AR(1) -7.059 -10.02 -7.389 -9.969 -0.798 -1.715 -1.137 -1.558
p-value 0 0 0 0.751 1 0.866 0.615 0.909
Arellano-Bond test for AR(2) 0.0863 0.251 0.0792 0.318 0.428 0.169 0.503 0.114
p-value 0.931 0.802 0.984 0.981 0.669 0.0863 0.256 0.119

Standard errors in parentheses

% 0,01, ** p<0.05, * p<0.1
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#9: B ve. b —E X% (system GMM)

() PuFR

v

v

14

Dependent Variable: (Tobin's g - 1) *P (D (2) (3) (4) (5) (6) (7) (8)
Monufacture with  Manufacture with Semice with o Service with only
Manufacture Redundant | Manufacture with only [a]&(d]&lf] Service Redundang | SeTvice with only - [a]&[d]&lf] and
Variables only [al&[d]&[f] and Redundant Variables [al&[d]&[f] Redundant
VARIABLES Variables Variables
[a] Building & Structure 1.567 1.284 2.139* 1.891* 2.006 2.195 2.171 0.892
(1.171) (1.014) (1.117) (1.019) (2.259) (2.948) (1.973) (2.166)
[b] Machinery & Devices 4.978*++ 2.961%* 2.429%+* 0.506 -3.858 1.869 1.479 4.552
(1.710) (1.434) (0.830) (0.728) (21.64) (20.43) (4.581) (6.711)
[c] Ships & Vehicles 23.72 13.04 23.88 13.01 -2.265 -12.08 -9.872 3.745
Investment Rate (22.83) (16.52) (20.25) (15.15) (25.45) (42.14) (15.57) (21.52)
* Stock Share  [d] Tools, Furniture & Fixture 22.87%%+ 13.34%%+ 22.82%%+ 13.40%** 14.69 -6.660 -3.409 13.34
(4.897) (4.587) (4.805) (4.379) (38.26) (53.80) (26.35) (35.05)
[e] Land 1.363 0.385 -0.209 0.489 3.193 0.572 -0.167 -1.677
(1.904) (1.559) (0.416) (0.556) (7.631) (10.74) (2.205) (3.173)
[f] R&D 28.57+++ 21.14%++ 28.80%*+ 21.42%++ 35.02 25.42 44.72%%+ 39.50%*
(4.035) (4.050) (4.048) (3.924) (21.38) (34.70) (16.51) (18.14)
[a] Building & Structure 5.096*** 3.594%+* 4.829** 3.383%* 7.053 12.90 10.40 14.11
(1.253) (1.122) (1.224) (1.091) (19.11) (15.74) (15.11) (13.62)
[b] Machinery & Devices 3.855%+* 3.205%** 4.358%*+ 3.670%** 10.78 11.56 12.17 17.29
(1.008) (0.903) (0.975) (0.874) (34.49) (37.99) (19.91) (23.52)
Stock Share ¢ Ships & Vehicles 11.64* 13.25* 12.37* 13.43** 17.51 51.51 27.39 13.71
(6.769) (6.828) (6.617) (6.829) (38.08) (91.06) (33.00) (32.94)
[e] Land 5.690%** 4,417 6.106%** 4.620%%* 2.885 11.21 8.302 14.36
(1.226) (1.110) (1.196) (1.096) (21.40) (16.44) (15.52) (15.26)
[f] R&D 0.164 -0.0874 0.247 -0.0239 1.610 9.885 3.846 0.893
(1.061) (0.937) (1.073) (0.944) (13.88) (24.93) (12.04) (15.45)
[a] Building & Structure 0.847 1.558 -0.356 0.219 -2.984 -0.547 -3.768 -0.997
(1.364) (1.144) (1.311) (1.119) (4.138) (5.600) (3.543) (5.430)
[b] Machinery & Devices -4.312%+ -4.226%*+ 5.604 3.806
(1.841) (1.493) (21.25) (19.67)
Difference of  [c] Ships & Vehicles -2.383 -2.407 5.752 26.33
post1998 (31.28) (28.39) (39.04) (50.12)
:Investment Rate [d] Tools, Furniture & Fixture ~ -10.95%** -7.891%* ~11.64%** -8.780** -2.458 8.616 23.35 -11.26
* Stock Share (4.074) (3.791) (4.041) (3.703) (42.19) (52.23) (36.82) (39.42)
[e] Land -1.749 0.154 -2.627 -1.951
(1.949) (1.603) (8.168) (10.94)
[f] R&D -13.01%#* -10.19*+ -13.12%#% -10.27%+ -12.85 -12.05 -16.41 -25.18
(4.120) (4.105) (4.137) (4.053) (20.78) (37.86) (20.58) (24.27)
[a] Building & Structure -0.638 -0.929* -0.410 -0.742 0.0742 2.073 -0.262 0.968
(0.540) (0.525) (0.522) (0.509) (1.594) (4.772) (1.657) (4.715)
[b] Machinery & Devices 0.737** 0.562* 0.136 -0.0141 0.721 2.649 1.550 -1.829
: (0.365) (0.318) (0.276) (0.253) (20.14) (27.17) (8.201) (17.75)
Difference of
post 1998 [c] Ships & Vehicles -15.65%* -12.10% -16.00%* -12.58*+ -14.99 -57.40 -0.865 -2.907
Stock Share (7.057) (6.482) (6.223) (5.776) (56.22) (100.3) (7.307) (7.714)
[e] Land -1.604* -1.298 -1.889%* -1.352% 0.259 -0.367 -0.804 -3.530
(0.848) (0.826) (0.807) (0.805) (2.587) (7.205) (1.699) (3.389)
[f] R&D 1.619** 1.337% 1.656** 1.371* -0.131 1.970 0.326 7.188
(0.724) (0.712) (0.729) (0.702) (3.567) (16.71) (1.834) (11.44)
Interest Debt Ratio 0.228 0.230 0.245 0.291
(0.164) (0.170) (0.357) (0.391)
Cashflow Ratio 9.688%*+ 9.716%*+ 12.32%%* 11.91%%*
(0.793) (0.796) (3.718) (3.898)
Constant -4.695*** -3.940%** -4.750%** -3.997#** -5.734 -13.16 -9.456 -13.04
Observations 8,029 8,029 8,029 8,029 914 914 914 914
Number of firm 412 412 412 412 57 57 57 57
Hansen J stat. 404.1 401.3 406.5 400.6 48.72 48.11 47.82 49.62
Degree of Freedome 467 465 470 468 467 465 470 468
p-value 0.984 0.985 0.825 0.989 0.310 0.266 0.541 1
Arellano-Bond test for AR(1) -7.729 -10.07 -7.740 -10.02 -1.016 -1.112 -1.295 -1.632
p-value 0 0.649 0 0.627 1 0.943 1 0.103
Arellano-Bond test for AR(2) 0.170 0.456 0.221 0.486 0.275 -0.0718 0.611 0.143
p-value 0.865 0 0.984 0 0.783 1 0.195 0.886

Standard errors in parentheses

% <001, ** p<0.05, * p<0.1
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# 10 : R&D £AIHIEZX vs. FE R&D £HIHIEZE (OLS, EEHRETN)

(a) M=

v

14

Dependent Variable: (Tobin's g - 1) *P (1) (2) (3 (4) (5) (6) (7) (8)
R&D with only nonR&D with only
R&D with nonR&D with
R&D Redundant R&D with only  [a]&[d]&l[f] and onRED Redundant  "OMRED with only - [al[d1&[f] and
Variables [a]&[d]&l[f] RedL.mdant Variables [al&[d]&[f] Redendam
VARIABLES Variables Variables
[a] Building & Structure 1.602** 1.008* 2.597%++ 1.633%+* 2.398*++ 2.306%*+ 1.645%++ 1.473%%*
(0.626) (0.584) (0.572) (0.534) (0.619) (0.593) (0.568) (0.545)
[b] Machinery & Devices 4,410+ 3.095%++ 0.0201%*+ 0.0213*+* -1.583 -2.130% 0.0591* 0.0398
(0.857) (0.802) (0.00549) (0.00512) (0.978) (0.938) (0.0302) (0.0290)
[c] Ships & Vehicles -3.011 -3.350 0.279 0.297 -1.324 -3.856 -2.200 -2.634
Investment Rate (2.921) (2.727) (0.688) (0.642) (4.610) (4.423) (2.597) (2.492)
* Stock Share  [d] Tools, Furniture & Fixture 5.116%*+ 2.848* 5.590%** 3.135%* 10.08*** 7.059%* 11.56%** 8.779%*
(1.633) (1.527) (1.633) (1.526) (3.670) (3.544) (3.642) (3.517)
[e] Land -2.627** -2.744%+ -0.553*+ -0.584** -2.665%** -2.699%+* -0.790%** -0.945***
(1.244) (1.161) (0.260) (0.243) (0.931) (0.893) (0.200) (0.193)
[f] R&D 17.09%+* 11.75%%+ 17.75%#* 12.17%%+ 43.89%++ 38.47%%+ 43.63%*+ 38.12%%+
(1.094) (1.045) (1.088) (1.040) (2.963) (2.864) (2.962) (2.866)
[a] Building & Structure 2.582%%+ 2.904*** 2.673%*+ 3.014%*+ 4.319%*+ 5.649%*+ 4.333%%+ 5.639%*+
(0.708) (0.662) (0.707) (0.660) (1.341) (1.289) (1.342) (1.291)
[b] Machinery & Devices 1.844%+ 2.429%%+ 2.843%%+ 3.140%*+ 6.251%*+ 7.740%+ 5.699%+* 7.035%*+
(0.769) (0.719) (0.748) (0.698) (1.490) (1.435) (1.471) (1.417)
Stock Share [c] Ships & Vehicles 67.83%++ 59.10%*+ 67.35%++ 58.00%*+ 24.59%++ 22.97%%+ 24.58*++ 22.85%++
(7.517) (7.028) (7.398) (6.912) (3.596) (3.450) (3.598) (3.455)
[e] Land 3.534%++ 3.279*+ 3.446%++ 3.095%** 7.022%%* 8.456+* 6.494%+* 7.884%%+
(0.828) (0.773) (0.806) (0.752) (1.468) (1.413) (1.459) (1.404)
[f] R&D -0.322 0.173 -0.171 0.290 2.719* 4.808%*+ 2.520% 4.593%*+
(0.668) (0.625) (0.670) (0.625) (1.488) (1.433) (1.488) (1.435)
[a] Building & Structure 0.219 -0.287 -0.721 -0.871 -2.420%++ -2.348%x+ -1.667%*+ -1.514%x+
(0.847) (0.791) (0.806) (0.752) (0.625) (0.599) (0.574) (0.551)
[b] Machinery & Devices -4.390%+* -3.073%*+ 1.643* 2.172%*
(0.857) (0.802) (0.978) (0.939)
Difference of  [c] Ships & Vehicles 3.464 3.840 -1.246 1.876
post1998 (2.999) (2.801) (5.631) (5.402)
:Investment Rate [d] Tools, Furniture & Fixture -3.399*+ -1.907 -3.809** -2.155 -9.594*+ -6.457* -11.12%+ -8.178**
* Stock Share (1.678) (1.568) (1.680) (1.568) (3.789) (3.662) (3.759) (3.633)
[e] Land 2.174* 2.261* 1.983** 1.860**
(1.273) (1.189) (0.951) (0.912)
[f] R&D -6.013*** -2.804** -6.606*** -3.187%*+ -24.61%** -23,14%++ -24,15%++ -22.62%*+
(1.218) (1.149) (1.215) (1.145) (3.509) (3.365) (3.510) (3.368)
[a] Building & Structure -1.464% -1.689*++ -1.347% -1.646%++ -0.338 -0.125 -0.516 -0.318
(0.288) (0.269) (0.280) (0.262) (0.344) (0.332) (0.339) (0.327)
[b] Machinery & Devices 1.147%% 0.829%*+ 0.497%++ 0.372** 0.376 0.212 0.622%* 0.537**
Difference of (0.218) (0.204) (0.178) (0.166) (0.292) (0.283) (0.258) (0.250)
post 1998 [c] Ships & Vehicles -45.29%** -40.50%** -46.08%** -40.78%* -3.833** -4.313%** ~4.024%** -4.030%**
Stock Share (8.537) (7.976) (8.485) (7.920) (1.623) (1.560) (1.411) (1.357)
[e] Land -2.659%** -2.542%%% -2.340%*+ -2.205%*+ -2.295%** -2.516%*+ -2.030%** -2.254%%+
(0.481) (0.450) (0.448) (0.418) (0.488) (0.468) (0.474) (0.455)
[f] R&D 0.917** 0.580** 1.046%*+ 0.667**+ 1.872%%+ 1.932%%* 1.814%%* 1.856%**
(0.242) (0.227) (0.241) (0.226) (0.623) (0.597) (0.623) (0.597)
Interest Debt Ratio 0.0659 0.0632 -0.00539 -0.0111
(0.0563) (0.0564) (0.0432) (0.0433)
Cashflow Ratio 8.739%++ 8.803%*+ 9.816%** 9.739%++
(0.309) (0.309) (0.664) (0.664)
Constant -2.074xx+ -2.661%*+ -2.528%++ -2.844%x+ -5.594%+* -7.294%%+ -5.375%** -7.023%*+
Observations 5,848 5,848 5,848 5,848 2,662 2,662 2,662 2,662
R-squared 0.258 0.353 0.254 0.351 0.298 0.356 0.296 0.352
Number of firm 311 311 311 311 154 154 154 154
Within R-squared 0.258 0.353 0.254 0.351 0.298 0.356 0.296 0.352
Between R-squared 0.107 0.159 0.103 0.156 0.0811 0.118 0.0838 0.122
Overall R-squared 0.197 0.269 0.192 0.265 0.169 0.228 0.170 0.229
sigma_u 0.878 0.865 0.881 0.868 1.128 1.064 1.123 1.059
sigma_e 0.972 0.908 0.975 0.909 1.219 1.169 1.221 1.171

Standard errors in parentheses

***p<0.01, ** p<0.05, * p<0.1
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# 10 : R&D HEMMIEZE vs. FE R&D £XHEE (OLS, BEEHRETN)
(b) S

14

Dependent Variable: (Tobin's g - 1) *P (1) (2) (3) (4) (5) (6) (7) (8)
. R&D with only . nonR&D with only
R&D with nonR&D with
R&D Redundant R&D with only  [a]&[d]&[f] and onRED Redundant  MOMR&D with only - [al&[d]&lf] and
Variables [alefdl&lf] - Redundant Variablo Iallali)  Redundant
VARIABLES Variables Variables
[a] Building & Structure 1.364** 0.934 1.712%%+ 1.285%* 1.960%** 1.804%+* 1.734%%+ 1.609%**
(0.614) (0.576) (0.576) (0.541) (0.592) (0.563) (0.577) (0.548)
[b] Machinery & Devices 4.538%** 3.025%** 2.786%** 0.976* -0.753 -1.162 -0.431 -1.096**
(0.904) (0.849) (0.580) (0.548) (0.998) (0.950) (0.512) (0.488)
[c] Ships & Vehicles -7.660 -25.24 -3.306 -5.274 -2.197 -6.215 -4.848 -5.290
Investment Rate (17.79) (16.69) (4.838) (4.540) (6.225) (5.927) (3.764) (3.583)
* Stock Share  [d] Tools, Furniture & Fixture 15.28%%+ 10.18%** 15.30%+* 10.17%%+ 16.74%#* 11.08** 16.49*+* 10.94**
(2.410) (2.268) (2.408) (2.267) (4.786) (4.588) (4.783) (4.584)
[e] Land -1.522 -1.545 -0.469* -0.317 -2.216%* -2.255%%* -0.643%+* -0.686***
(1.229) (1.153) (0.270) (0.255) (0.914) (0.870) (0.227) (0.216)
[f] R&D 14.92%%* 10.37%*+ 15.25%** 10.75%+* 38.21%* 33.81%++ 3819+ 33.74%+
(1.048) (1.000) (1.039) (0.991) (2.826) (2.701) (2.823) (2.698)
[a] Building & Structure 4.952%%+ 4.993%+* 4.901%*+ 4.926%+* 6.490%*+ 7.891%%+ 6.521%*+ 7.918%*+
(0.799) (0.750) (0.797) (0.748) (1.269) (1.210) (1.270) (1.210)
[b] Machinery & Devices 4.201%++ 4.780%** 4375 4.960%** 8.204%** 10.09*** 8.096%+* 10.02%#*
(0.872) (0.818) (0.870) (0.817) (1.466) (1.400) (1.459) (1.394)
Stock Share [c] Ships & Vehicles 64907+ 62.86%* 64,117+ 58.24%++ 29.11%+* 27.89%*+ 29.34*+* 27.91%*+
(7.422) (6.963) (6.076) (5.706) (3.375) (3.211) (3.363) (3.200)
[e] Land 4,807+ 4.433%* 4.663*+* 4.284%%+ 8.341%+* 9.764+*+ 8.035%+* 9.467**+
(0.897) (0.841) (0.878) (0.825) (1.406) (1.341) (1.398) (1.333)
[f] R&D 1.886** 2.112%%+ 1.824%* 2.031%*+ 4.814%+* 6.775%*+ A.T4T*** 6.718%++
(0.760) (0.713) (0.760) (0.713) (1.437) (1.372) (1.437) (1.372)
[a] Building & Structure -0.116 -0.197 -0.804 -0.932 -2.140%** -2.340%*+ -1.809** -2.058**+
(0.912) (0.856) (0.842) (0.791) (0.769) (0.732) (0.738) (0.702)
[b] Machinery & Devices -2.907** -3.386%** 0.533 0.182
(1.148) (1.077) (1.164) (1.107)
Difference of  [c] Ships & Vehicles 4.916 21.73 -4.253 1.421
post1998 (18.41) (17.27) (7.878) (7.500)
:Investment Rate [d] Tools, Furniture & Fixture -1.196 0.232 -1.547 -0.178 14417+ -9.999%+ S14.17% -9.817%+
* Stock Share (2.190) (2.055) (2.185) (2.051) (4.654) (4.467) (4.648) (4.460)
[e] Land 1.145 1.335 1.660* 1.660*
(1.260) (1.181) (0.943) (0.897)
[f] R&D -4.371%%% -1.661 -4.722%%* -2.053* -19.78*** -18.38%++ -19.64%*+ -18.25%++
(1.174) (1.108) (1.164) (1.099) (3.421) (3.255) (3.419) (3.252)
[a] Building & Structure -1.398%++ -1.708*++ -1.334%%+ -1.644%++ -0.343 -0.0814 -0.426 -0.163
(0.272) (0.256) (0.264) (0.248) (0.326) (0.311) (0.323) (0.308)
[b] Machinery & Devices 0.934%++ 0.840%*+ 0.543%++ 0.384** 0.463 0.349 0.525%* 0.368
Difference of (0.225) (0.211) (0.164) (0.154) (0.282) (0.270) (0.242) (0.232)
post 1098 [c] Ships & Vehicles -52,12%*+ -49.72%*x -51.14%%+ -44.54%** -3.310* -4.428** -4.019%*+ -4.286%**
Stock Share (7.337) (6.882) (5.652) (5.309) (1.830) (1.744) (1.399) (1.334)
[e] Land -1.850%*+ -1.720%+ -1.739%++ -1.623%*+ -2.213%*+ -2.386%*+ -2.012%++ -2.179%+
(0.468) (0.439) (0.437) (0.410) (0.478) (0.454) (0.464) (0.441)
[f] R&D 0.553** 0.303 0.626%+* 0.384* 1.429** 1.545%%+ 1.404%* 1.522%%*
(0.234) (0.220) (0.232) (0.218) (0.602) (0.573) (0.602) (0.572)
Interest Debt Ratio -0.0132 -0.0131 -0.00665 -0.00801
(0.0536) (0.0536) (0.0407) (0.0407)
Cashflow Ratio 7.935%+ 7.910%% 9.861%* 9.862%*
(0.284) (0.284) (0.596) (0.596)
Constant -4.343%++ -4.500%*+ -4.313%++ -4.454%x+ -7.382%++ -9.207**+ -7.316%*+ -9.145%*+
Observations 6,158 6,158 6,158 6,158 2,779 2,779 2,779 2,779
R-squared 0.272 0.360 0.271 0.359 0.301 0.368 0.300 0.367
Number of firm 314 314 314 314 155 155 155 155
Within R-squared 0.272 0.360 0.271 0.359 0.301 0.368 0.300 0.367
Between R-squared 0.104 0.134 0.108 0.138 0.0861 0.105 0.0852 0.104
Overall R-squared 0.211 0.266 0.212 0.267 0.162 0.208 0.161 0.207
sigma_u 0.811 0.822 0.808 0.819 1.105 1.102 1.103 1.103
sigma_e 0.919 0.862 0.920 0.863 1.149 1.093 1.149 1.093

Standard errors in parentheses
4% 520,01, ** p<0.05, * p<0.1
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# 10 : R&D £HIRIEZE vs. JE R&D £WRIEX (OLS, EEHMRET L)
() PuhR

v

14

Dependent Variable: (Tobin's g - 1) *P (1) (2) (3 (4) (5) (6) (7) (8)
R&D with only nonR&D with only
R&D with nonR&D with
R&D Redundant R&D with only  [a]&[d]&l[f] and onRED Redundant  "OMRED with only - [al[d1&[f] and
Variables [a]&[d]&l[f] RedL.mdant Variables [al&[d]&[f] Redendam
VARIABLES Variables Variables
[a] Building & Structure 1.882%%+ 1.339%* 2.281%++ 1.693*** 1.249** 1.145% 1.170* 1.004*
(0.584) (0.550) (0.554) (0.521) (0.615) (0.585) (0.602) (0.573)
[b] Machinery & Devices 3.039%++ 1.894%% 1.475%= 0.314 1.301 0.650 0.732 0.176
(0.787) (0.741) (0.535) (0.505) (1.057) (1.006) (0.693) (0.660)
[c] Ships & Vehicles -32.61* -45.07%%* -20.50 -32.49%+ -1.146 -5.282 -1.835 -2.133
Investment Rate (18.08) (17.01) (13.99) (13.17) (6.672) (6.351) (3.511) (3.342)
* Stock Share  [d] Tools, Furniture & Fixture 12.01%** 9.078**+ 12.08*** 9.095%** 9.608** 5.786 9.387** 5.587
(2.108) (1.985) (2.107) (1.985) (4.464) (4.261) (4.463) (4.263)
[e] Land -0.737 -0.690 -1.078* -0.310 -3.794%xx -4.130%%* -1.125 -0.856
(1.298) (1.221) (0.496) (0.472) (1.414) (1.353) (0.747) (0.721)
[f] R&D 13.67*%* 10.11%%+ 13.93*%* 10.36%*+ 37.08%*+ 32.18%%+ 37.18%*+ 32.20%%+
(1.017) (0.969) (1.012) (0.964) (2.626) (2.515) (2.623) (2.514)
[a] Building & Structure 3.946%*+ 4,283+ 3.802%*+ 4.166%+* 4.971%+ 5.824%%+ 4.984%++ 5.858%*+
(0.747) (0.704) (0.744) (0.701) (1.012) (0.966) (1.011) (0.965)
[b] Machinery & Devices 3.181%+ 3.828%*+ 3.261%*+ 3.915%+ 4.947%%+ 6.594**+ 4.964%++ 6.594**+
(0.813) (0.765) (0.813) (0.765) (1.158) (1.106) (1.158) (1.106)
Stock Share ¢ Ships & Vehicles 70.60%** 66.95%++ 68.64+++ 64.98%++ 21.14%++ 21.51%%+ 21.35%++ 21.32%%+
(7.546) (7.097) (7.334) (6.899) (2.543) (2.419) (2.458) (2.339)
[e] Land 3.896%** 3.356%+ 3.902%++ 3.294%+ 6.410%* 7.256%* 5.986%** 6.743**
(0.841) (0.791) (0.831) (0.782) (1.150) (1.095) (1.135) (1.081)
[f] R&D 0.821 1.380** 0.712 1.278* 1.650 3.229%*+ 1.582 3.169%*+
(0.696) (0.655) (0.694) (0.653) (1.163) (1.112) (1.162) (1.111)
[a] Building & Structure -1.053 -0.543 -1.966%* -1.397% -0.136 -0.0838 0.0631 0.267
(0.966) (0.909) (0.882) (0.830) (1.107) (1.053) (1.058) (1.007)
[b] Machinery & Devices -2.836%** -2.860*** -0.864 -0.657
(1.039) (0.977) (1.373) (1.306)
Difference of  [c] Ships & Vehicles 28.82 30.31 -1.282 3.963
post1998 (27.68) (26.03) (7.834) (7.457)
:Investment Rate [d] Tools, Furniture & Fixture -4.168** -2.580 -4.656** -3.023* -12.46%*+ -10.36%*+ -12.39%*+ -10.18%*+
* Stock Share (1.918) (1.804) (1.907) (1.794) (4.051) (3.873) (4.030) (3.856)
[e] Land -0.396 0.447 3.698** 4.523%++
(1.401) (1.318) (1.667) (1.587)
[f] R&D -2.533%* -1.118 -2.784*+ -1.356 S17.12%%% S17.41%%+ 17.19%%+ -17.40%++
(1.152) (1.087) (1.147) (1.082) (3.317) (3.157) (3.314) (3.155)
[a] Building & Structure -1.459%+ -1.829%++ -1.346%*+ S1.737* -0.579* -0.367 -0.643** -0.461
(0.253) (0.239) (0.247) (0.233) (0.300) (0.286) (0.296) (0.283)
[b] Machinery & Devices 0.929%*+ 0.845%+* 0.549%*+ 0.460%*+ 0.694** 0.583** 0.570%** 0.485%*
Difference of (0.204) (0.192) (0.148) (0.139) (0.281) (0.269) (0.216) (0.208)
post 1998 [c] Ships & Vehicles -30.76%*+ -27.51%%* -25.15%%* -21.72%%x -2.130 -3.227* -2.430%* -2.746%**
Stock Share (7.544) (7.095) (5.217) (4.908) (1.617) (1.541) (1.092) (1.042)
[e] Land -1.439%++ ~1.232%#% -1.515%*+ ~1.208*** -2.144%x+ -2.233%** -1.789%++ -1.791%+
(0.419) (0.394) (0.396) (0.372) (0.421) (0.400) (0.389) (0.370)
[f] R&D 0.204 0.194 0.256 0.245 0.998* 1.403* 1.012* 1.398**
(0.235) (0.221) (0.234) (0.220) (0.584) (0.556) (0.583) (0.555)
Interest Debt Ratio -0.0580 -0.0583 -0.0306 -0.0326
(0.0546) (0.0546) (0.0464) (0.0465)
Cashflow Ratio 6.998%*+ 6.995%*+ 8.604%*+ 8.544%++
(0.258) (0.258) (0.521) (0.521)
Constant -3.416%** -3.795%#* -3.339%%* -3.723%** -5.153%** -6.498*** -5.087*** -6.424%%+
Observations 6,166 6,166 6,166 6,166 2,800 2,800 2,800 2,800
R-squared 0.280 0.364 0.279 0.363 0.332 0.396 0.331 0.394
Number of firm 314 314 314 314 156 156 156 156
Within R-squared 0.280 0.364 0.279 0.363 0.332 0.396 0.331 0.394
Between R-squared 0.0918 0.134 0.0934 0.136 0.124 0.149 0.123 0.147
Overall R-squared 0.212 0.271 0.213 0.271 0.210 0.259 0.210 0.257
sigma_u 0.756 0.757 0.755 0.755 0.980 0.962 0.982 0.967
sigma_e 0.842 0.792 0.843 0.792 1.020 0.970 1.020 0.971

Standard errors in parentheses

***p<0.01, ** p<0.05, * p<0.1
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7= 11 : R&D E£HKIHIEZE vs.
(a) FefliF=X

F R&D £HH0EE (system GMM)

v
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Dependent Variable: (Tobin's g - 1) *P (D (2) (3) (4) (5) (6) (7) (8)
R&D with R&D with only HonRED with nonR&D with only
R&D Redundant R&D with only  [a]&[d]&[f] and nonRED Redundant nonR&D with only [a]&[d]&[f] and
Variables lal&(d]&lf] Redundant Vartablos falald]&lf] Redundant
VARIABLES Variables Variables
[a] Building & Structure 1.674 1.758 3.306%** 2.617** 2.814%+ 2.865%*+ 2.712%* 2.564**
(1.364) (1.300) (1.220) (1.137) (1.088) (1.056) (1.072) (0.988)
[b] Machinery & Devices 6.873%*+ 3.778* 0.0215 0.00739 -0.664 -1.835 0.0424 0.000403
(2.183) (2.074) (0.0199) (0.0121) (2.056) (2.292) (0.0611) (0.0566)
[c] Ships & Vehicles 11.72 10.42 0.573 -0.0657 -3.733 -6.827 0.313 0.0824
Investment Rate (13.21) (11.02) (1.513) (1.439) (7.549) (9.683) (2.394) (3.954)
* Stock Share [d] Tools, Furniture & Fixture 14.03* 9.658 13.68* 9.572 11.39 5.223 8.996 6.884
(8.217) (6.803) (8.081) (6.726) (10.72) (10.21) (10.53) (9.566)
[e] Land -0.975 -1.519 -1.022%+ -1.328%* -1.611 -1.276 -1.318% -1.603**
(2.287) (2.076) (0.443) (0.588) (1.879) (2.187) (0.452) (0.619)
[f] R&D 26.91%++ 20.33%++ 29.37%++ 21.35%++ 50.69%** 43.61%++ 51.35%*+ 43.65%+*
(4.155) (3.921) (4.156) (3.807) (8.171) (10.02) (8.078) (8.518)
[a] Building & Structure 3.968** 3.367** 3.697** 3.315%* 1.846 1.249 1.761 1.625
(1.808) (1.482) (1.689) (1.522) (1.904) (2.172) (1.851) (2.315)
[b] Machinery & Devices 2.089 2.511* 3.921 %+ 3.617%* 1.646 2.378 1.417 2.418
(1.524) (1.335) (1.497) (1.326) (1.882) (2.160) (1.913) (2.205)
Stock Share €] Ships & Vehicles 42.44%+ 31.63* 47.64%%+ 36.04** 8.642 9.811 10.16* 9.215
(19.82) (17.54) (18.44) (16.68) (5.571) (8.065) (5.579) (6.061)
[e] Land 5.230%** 5.133%%+ 6.109%** 5.670%** 4.986%* 4.207 4.931%* 4.828*
(1.878) (1.780) (1.639) (1.601) (2.155) (2.856) (2.270) (2.573)
[f] R&D -1.303 -0.939 -1.108 -0.758 -1.926 -2.484 -2.274 -1.953
(1.544) (1.280) (1.510) (1.328) (2.176) (2.467) (2.222) (2.488)
[a] Building & Structure 0.733 -0.549 -0.787 -1.373 -2.755%* -2.764%*+ -2.651%* -2.451%+
(1.470) (1.394) (1.360) (1.281) (1.088) (1.063) (1.078) (0.987)
[b] Machinery & Devices -6.852%++ -3.770% 0.712 1.839
(2.183) (2.073) (2.061) (2.297)
Difference of  [c] Ships & Vehicles -12.23 -11.38 7.120 11.32
post1998 (13.25) (11.18) (8.497) (10.55)
:Investment Rate [d] Tools, Furniture & Fixture -11.35 -8.957 -10.94 -8.946 -10.17 -4.517 -7.327 -5.556
* Stock Share (7.931) (6.710) (7.783) (6.633) (10.85) (10.44) (10.43) (9.640)
[e] Land -0.00264 0.223 0.310 -0.328
(2.217) (2.074) (1.874) (2.324)
[f] R&D -13.29%+* -10.41%+ -15.69%** -11.54%%% -30.91%%* -24.62** -31.78%*+ -05.62%++
(4.535) (4.100) (4.509) (4.050) (8.027) (9.981) (8.187) (8.470)
[a] Building & Structure -0.388 -0.563 0.125 -0.362 0.417 0.372 0.482 0.342
(0.750) (0.690) (0.681) (0.632) (0.936) (0.918) (0.851) (0.879)
[b] Machinery & Devices 1.112%* 0.493 0.0717 -0.0853 -0.119 -0.853 -0.0267 -0.479
: (0.535) (0.472) (0.429) (0.377) (0.703) (0.841) (0.607) (0.638)
Difference of
post 1998 [c] Ships & Vehicles -54.01%+ -40.20%* -57.83%%+ -44.28*+ -2.457 -7.130 -3.442 -4.194
Stock Share (21.01) (19.86) (20.01) (18.10) (5.603) (9.702) (2.809) (4.459)
[e] Land -2.193 -2.287 -2.546%+ -2.437* -2.186 -1.836 -2.266* -1.979
(1.451) (1.476) (1.157) (1.250) (1.354) (1.500) (1.318) (1.314)
[f] R&D 1.838** 1.647%* 2.253%++ 1.898** 2.208* 2.273* 2.408* 2.270%
(0.821) (0.773) (0.834) (0.782) (1.241) (1.376) (1.352) (1.159)
Interest Debt Ratio 0.687**+ 0.659**+ 0.188* 0.181*
0.172) (0.166) (0.105) (0.0993)
Cashflow Ratio 11.52%%* 11.95%+* 11.14%%* 10.81%**
(0.960) (0.925) (1.938) (1.880)
Constant -3.250** -3.634%+* -3.764%%* -3.979%+* -2.533 -2.685 -2.433 -3.050
Observations 5,848 5,848 5,848 5,848 2,662 2,662 2,662 2,662
Number of firm 311 311 311 311 154 154 154 154
Hansen J stat. 302.2 303.6 304 303.4 142 148 144.3 149.2
Degree of Freedome 467 465 470 468 467 465 470 468
p-value 1 0 0.563 0 0.481 0.00647 1 1
Arellano-Bond test for AR(1) -6.572 -8.886 -6.288 -8.865 -1.730 -2.723 -1.715 -2.705
p-value 0 1 3.21e-10 0.680 1 1 0.458 0.845
Arellano-Bond test for AR(2) -0.666 0.423 -0.579 0.412 0.705 0.144 0.742 0.195
p-value 0.505 0.673 1 1 0.0837 0.885 0.0863 0.00683

Standard errors in parentheses

% p<0,01, ** p<0.05, * p<0.1
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7= 11 : R&D E£HKIHIEZE vs.
(b) A5

F R&D £HH0EE (system GMM)

v

14

Dependent Variable: (Tobin's g - 1) *P (D (2) (3) (4) (5) (6) (7) (8)
R&D with R&D with only HonRED with nonR&D with only
R&D Redundant R&D with only  [a]&[d]&[f] and nonRED Redundant nonR&D with only [a]&[d]&[f] and
Variables lal&(d]&lf] Redundant Vartablos falald]&lf] Redundant
VARIABLES Variables Variables
[a] Building & Structure 1.290 1.248 1.848 1.862 2.646%* 2.587**+ 2.493%* 2.601%*
(1.361) (1.243) (1.272) (1.191) (1.146) (0.984) (1.141) (0.997)
[b] Machinery & Devices 7.161%++ 4.665** 4.635%+* 1.938* -0.348 -1.127 0.613 -0.728
(2.339) (2.253) (1.182) (1.096) (1.916) (1.578) (0.748) (0.846)
[c] Ships & Vehicles 16.59 -16.67 3.386 1.603 -7.304 -12.03 -2.125 -6.215
Investment Rate (45.00) (44.65) (4.932) (3.696) (15.41) (16.54) (5.487) (7.597)
* Stock Share  [d] Tools, Furniture & Fixture 36.84%*+ 25,23%*+ 36.65%++ 25,51+ 15.75 9.761 17.05* 5.571
(8.153) (7.226) (8.060) (6.962) (15.67) (13.60) (8.879) (11.90)
[e] Land -1.480 -1.731 -0.948*+ -1.130%* -1.105 -0.542 -1.252%%+ -1.379%*+
(2.114) (1.953) (0.442) (0.557) (1.800) (1.796) (0.367) (0.420)
[f] R&D 26.20%*+ 19.77%%+ 26.75%*+ 20.56%+* 46.08*** 40.96%+* 46.81%*+ 41.50%+*
(4.145) (4.007) (4.008) (3.954) (8.163) (8.027) (7.127) (8.042)
[a] Building & Structure 7.337%% 5.363%* 7.024%% 5,199%*+ 2.726 2.419 2.953* 2.269
(1.680) (1.368) (1.627) (1.338) (1.806) (2.356) (1.728) (2.520)
[b] Machinery & Devices 5.417% 4.198*** 5,920+ 4.686*+* 2.605 3.501* 2.829 3.331
(1.591) (1.302) (1.573) (1.246) (1.760) (2.064) (1.783) (2.311)
Stock Share €] Ships & Vehicles 38.51%* 35.41% 42.17%%+ 31.78** 10.15 10.43 10.00** 12.25%*
(19.44) (18.10) (14.45) (12.81) (6.460) (6.568) (4.314) (5.680)
[e] Land 8.506%** 7.070%*+ 8.493%++ 7.208%%+ 4.633%* 4.164* 4.880%* 4.028*
(1.861) (1.692) (1.658) (1.473) (2.126) (2.231) (1.998) (2.382)
[f] R&D 1.883 1.067 1.878 0.974 -0.935 -1.383 -0.647 -1.305
(1.521) (1.253) (1.508) (1.234) (2.621) (2.677) (1.990) (2.898)
[a] Building & Structure 0.754 0.895 -0.0554 -0.180 -3.232%++ -3.225%*+ -3.047** -3.228%*
(1.470) (1.390) (1.375) (1.316) (1.245) (1.216) (1.238) (1.2565)
[b] Machinery & Devices -4.307 -4.678* 1.428 0.398
(2.639) (2.506) (2.053) (1.749)
Difference of  [c] Ships & Vehicles -14.35 20.18 7.107 11.35
post1998 (44.61) (44.85) (18.51) (19.12)
JInvestment Rate [d] Tools, Furniture & Fixture -14.02%+ -12.41%+ -13.95%* -12.95%* -10.11 -8.018 -11.93 -4.357
* Stock Share (5.960) (5.990) (5.996) (5.912) (15.69) (13.41) (9.594) (11.46)
[e] Land 0.646 0.725 -0.264 -0.877
(2.051) (1.929) (1.860) (1.830)
[f] R&D -8.634%+ -6.894 -9.233%+ -7.615% -28.02%%* -23.94%%% -28.51%%* -25.28%**
(4.398) (4.369) (4.315) (4.325) (7.695) (8.684) (7.151) (8.679)
[a] Building & Structure -0.535 -0.581 -0.360 -0.476 0.132 -0.0289 0.161 0.106
(0.742) (0.675) (0.676) (0.609) (0.940) (0.918) (0.911) (0.895)
[b] Machinery & Devices 1.036* 0.763 0.405 0.119 -0.218 -0.454 -0.0335 -0.467
: (0.531) (0.501) (0.424) (0.380) (0.759) (0.767) (0.629) (0.663)
Difference of
post 1998 [c] Ships & Vehicles -39.03** -38.24*+ -45.11%%+ -33.98%++ -4.316 -2.512 -2.241 -4.127
Stock Share (19.67) (17.92) (14.75) (12.62) (8.371) (9.767) (4.194) (6.525)
[e] Land -2.274* -2.290% -2.179* -2.350%* -1.442 -1.162 -1.491 -1.115
(1.332) (1.358) (1.128) (1.127) (1.326) (1.343) (1.215) (1.194)
[f] R&D 1.072 1.002 1.203 1.196 2.184* 2.311%* 2.168* 2.349%*
(0.796) (0.788) (0.793) (0.804) (1.319) (1.141) (1.107) (1.113)
Interest Debt Ratio 0.550%*+ 0.577**+ 0.150 0.154*
(0.177) (0.182) (0.0945) (0.0922)
Cashflow Ratio 9.997*++ 9.861%*+ 11.66%** 11.58%**
(1.016) (1.015) (1.657) (1.678)
Constant -6.497%** -5.437%%* -6.516*** -5.485%** -3.167** -3.578* -3.441%+ -3.513*
Observations 6,158 6,158 6,158 6,158 2,779 2,779 2,779 2,779
Number of firm 314 314 314 314 155 155 155 155
Hansen J stat. 307.3 306.9 307.6 308.1 144.3 144.9 145 146.7
Degree of Freedome 467 465 470 468 467 465 470 468
p-value 1 1 0.462 0 0.0385 0.788 0.0401 0.854
Arellano-Bond test for AR(1) -7.459 -9.151 -7.512 -9.130 -2.069 -3.102 -2.053 -3.103
p-value 0 0 0 0.794 1 1 0.537 0.00191
Arellano-Bond test for AR(2) -0.774 0.199 -0.735 0.262 0.596 -0.269 0.617 -0.184
p-value 0.439 0.842 1 1 0.551 0.00193 1 1

Standard errors in parentheses

% p<0,01, ** p<0.05, * p<0.1
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Dependent Variable: (Tobin's g - 1) *P (D (2) (3) (4) (5) (6) (7) (8)
R&D with R&D with only HonRED with nonR&D with only
R&D Redundant R&D with only  [a]&[d]&[f] and nonRED Redundant nonR&D with only [a]&[d]&[f] and
Variables lal&(d]&lf] Redundant Vartablos falald]&lf] Redundant
VARIABLES Variables Variables
[a] Building & Structure 1.831 1.725 2.454* 2.249* 2.281* 2.197* 2.359* 2.396%*
(1.411) (1.269) (1.313) (1.202) (1.273) (1.130) (1.231) (1.183)
[b] Machinery & Devices 5.164** 3.111 2.552%* 0.631 2.069 1.502 1.895* 0.307
(2.399) (2.106) (1.083) (1.012) (1.721) (1.659) (1.028) (0.815)
[c] Ships & Vehicles -31.51 -60.58* -18.50 -33.20 -4.944 -6.080 -0.0389 1.286
Investment Rate (38.85) (36.05) (26.87) (25.03) (15.44) (14.45) (4.998) (5.754)
* Stock Share  [d] Tools, Furniture & Fixture 23.74%%+ 16.73%%* 25.76%++ 17.63%%* 15.12 10.17 11.31 11.24
(6.398) (5.836) (6.547) (5.739) (12.95) (14.87) (11.04) (11.38)
[e] Land 0.738 0.242 -0.379 -0.239 1.224 0.678 -0.799 0.0966
(2.286) (2.023) (0.468) (0.645) (2.403) (2.405) (0.873) (0.899)
[f] R&D 24.45%++ 18.69%*+ 25.25%++ 19.28%%+ 49.91%++ 41,73+ 48.38%*+ 41.04%+%
(3.782) (3.635) (3.861) (3.569) (8.550) (8.363) (8.360) (8.604)
[a] Building & Structure 5.748** 4.254%%% 5.695%** 4,118 5.364%*+ 3.829* 5.074%*+ 4.411%
(1.378) (1.270) (1.359) (1.228) (1.776) (2.019) (1.655) (2.327)
[b] Machinery & Devices 4.157%+ 3.501%** 4.788%*+ 4.099*+* 3.756%* 3.074 3.357** 3.743*
(1.282) (1.101) (1.297) (1.095) (1.707) (1.895) (1.700) (2.075)
Stock Share €] Ships & Vehicles 46.43%%+ 45.17%+* 39.91%++ 37.15%+ 11.85** 10.42* 10.95** 10.76%*
(17.49) (16.10) (14.76) (13.17) (5.022) (5.713) (4.738) (5.281)
[e] Land 5.545%++ 4.949*+* 6.329%++ 5.316%*+ 4.944%* 3.185 4.919%* 4.069*
(1.587) (1.522) (1.498) (1.388) (1.985) (2.047) (1.922) (2.211)
[f] R&D 0.516 0.334 0.619 0.396 0.0546 -0.899 -0.0316 -0.0259
(1.125) (1.015) (1.196) (0.989) (2.330) (2.499) (2.270) (2.742)
[a] Building & Structure 0.421 0.772 -1.043 -0.362 -1.647 -0.462 -1.801 -0.757
(1.587) (1.411) (1.515) (1.359) (2.169) (2.092) (2.059) (2.152)
[b] Machinery & Devices -4.499% -4.452% -0.653 -2.087
(2.693) (2.286) (2.012) (1.845)
Difference of  [c] Ships & Vehicles 33.77 65.92 4.967 7.992
post1998 (52.17) (47.23) (16.78) (16.41)
:Investment Rate [d] Tools, Furniture & Fixture -11.84%* -9.013* -13.57** -9.969** -2.631 -5.087 -0.892 -6.280
* Stock Share (5.126) (4.784) (5.199) (4.743) (12.35) (15.27) (11.05) (13.22)
[e] Land -1.122 -0.500 -2.615 -0.801
(2.274) (1.965) (2.352) (2.520)
[f] R&D -9.301%+ -8.328%* -10.16*+ -8.626%* -33.87%%+ -26.89%++ -31.95%++ -26.70%++
(3.992) (3.955) (4.093) (3.836) (8.278) (8.912) (7.984) (9.330)
[a] Building & Structure -0.414 -0.754 -0.192 -0.593 0.217 0.00793 0.227 0.0156
(0.647) (0.629) (0.622) (0.600) (0.791) (0.747) (0.791) (0.718)
[b] Machinery & Devices 0.919* 0.773* 0.341 0.156 0.261 0.111 0.148 -0.0557
: (0.501) (0.453) (0.376) (0.344) (0.622) (0.608) (0.597) (0.561)
Difference of
post 1998 [c] Ships & Vehicles -47.02%* -43.49%%+ -38.84%++ -30.98%*+ -3.210 -5.426 -1.773 -3.815
Stock Share (18.52) (16.80) (12.08) (11.45) (6.995) (6.753) (4.223) (5.046)
[e] Land -1.379 -1.539 -1.896* -1.745 -0.740 -0.321 -1.131 -0.506
(1.213) (1.222) (1.054) (1.076) (1.134) (1.105) (0.970) (0.980)
[f] R&D 1.063 1.208* 1.260* 1.283* 2.650%* 2.051%* 2.378** 2.020%*
(0.733) (0.724) (0.755) (0.712) (1.110) (0.919) (1.097) (0.950)
Interest Debt Ratio 0.502%*+ 0.527%*+ 0.132 0.0738
(0.188) (0.196) (0.114) (0.113)
Cashflow Ratio 9.073%*+ 9.094%++ 10.76%** 10.63***
(0.891) (0.903) (1.633) (1.514)
Constant -4.932%%* -4.431%%% -5.140%** -4.559%** -5.001%** -4.098** -4.660%** -4.683*
Observations 6,166 6,166 6,166 6,166 2,800 2,800 2,800 2,800
Number of firm 314 314 314 314 156 156 156 156
Hansen J stat. 303.2 304.5 308.1 308.2 146.4 147.7 147.3 147.3
Degree of Freedome 467 465 470 468 467 465 470 468
p-value 1 1 1 1 1 0.00115 1 0.00111
Arellano-Bond test for AR(1) -6.923 -8.921 -7.030 -8.939 -2.171 -3.250 -2.143 -3.260
p-value 0 0.463 0.905 0.389 0.543 1 0.0321 0.969
Arellano-Bond test for AR(2) 0.0289 0.733 0.119 0.861 0.608 -0.0596 0.723 -0.0394
p-value 0.977 0 0 0 0.0299 0.952 0.470 1

Standard errors in parentheses

% p<0,01, ** p<0.05, * p<0.1
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