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TeRoT, RELNVOT =X EFH LI BEEERE « A by 7 OFHEZIT, S g
ZEHIIL TV D, ST ORER, B EREZ BRE LI ¢ OFEHENRY 72 < 1ITESX,
AR S B E &2 8 LAWY g 1T~/ 5 Z EavRENTz. ATIE, HEE
EHEDOTRTCEEBIZILR2OD, BIEEFEOT TH72 ) 0BG % D5 R&D &M E L
TEETH LT, RIS, P g 113K ZENRTRINS.

10 )i - WEIR - BERT (2013) CIE, BFZEBHREE, A by 2id, BEEHEAHELZRFHAL, 2E0HF
JEPHF . (BALAFAE+ ZREF) O RBBEEEERIGEE (%) 2R L OEFERRRE (E)
ELTWA. 1995 EENSIEAMEIE TR L, 2000 FEENLSHHLTWD. AREIL, BEERETR
HOMEB] EIGEE~OFTABICE SRR EOT —Z 2 HNTEY, 1989 FENLT—2RH 5. .
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I THEE RS> TRDIDIL, —HOBEAMEZEB LN ETEINL T ANELT
LE o7 g%~ T, 7D OEARMZIT T Multiple g DREBEBKZHH T 256 TH
5.

n-1 n—-1
— * * *
(Q—n - 1)P—n - z yj,—anSj,—n - z Vj,—naj Sj,—n
j=1 j=1

=L,
= 4 _ nfl—5ﬂKﬁ
Yisini(1-8)K  X5i(1-§)K
=L CRT )L
221 (1 - 8)K;
DS Gl )L
Zj=1 (1= 8))K;

- (11)
KKk n, QORXDXHIZ, HERLE Tobin @O g DIEIZITHENZ2WMCHEH 5T, (10)=
DEDDERLIRMP>THEMOAL B A Ny 7 =703, oOREMORER L HE A FF
D2 LT, QXD XD FEEEBOBMGEN R, HTLEHIZLThHD. ADXn6bND
ZliE, RKRBETREEARAYEBE LRV CTEREBRKEHGTLE, HBEA Ny 72T
EOMBAIC LY, ARBRWETOFE X MBHEFF SN TLE S AIEETH 5.

REIR MFETHS—R
FHEE A RPHET D &, RIUTEVEHEL 20D, (RZEMIAIE,
o 1 V(4K - Ky)
V(A Ky, -+ Ky) = 1-68)K;
(4K, >;(1_5j) S (1= 8k

J

= ZVJ(ZJ—%')U - )K; + (1= 8)p;(1 - §)K;
j=1

- ()
L7 v, Tobin @ gl

(1 - 5n)Kn pn(l - 5n)Kn
G L AN et CRT?

n-1
(q—n - 1)P—n: z yj(Zj_aj)(1 - 5j)sj,—n + Vn(Zn_an)
j=1

- (12)
LY, BELEDSTFEEEMOA Ny 7 =2 TIZNMZ T, FHREMOFHE I 2 N DIFLED
Sh1EVTEEET S Z LD, ZoLlE, EnEAMEEEBLRWNT
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n-1
(q-n — DP_,= z y;.in(zj_a;*)(l - 61')51':—71
=

-+ (13)

DI GBIR AT D L, HETSh DRI R FOART A =2y 120F, FERM D
BERG=1,n— DBREEARYOBRERSCLEA Ny 7 =T EFEEZFFONET, &
DABY; PN T ANELD Z L2,

HABIOX FD/IRFGA—RD/IN( 7 ADEK

P A R EE, X=X REELZEHLOTHS. AHY) (20000 TiX, [EAZ
WoE 5 & T 5 P LIZREB PN TS Th5 5. Flzid, TH7 1 OTIEe<
200E5 5 EFHUE, 2 DOHDTEHIL VEMR, HS0NEL D NERLTHIZE TS S5/
woN E, 20HD LD T FHLGEHREREDEPLLITFEBR DL D&Y, HSUITLD
FEL DM EAZ 2 D3 Th S, FEBRCEEFED 1M B S EZDENZITIR D 3 1V, 45D
B OE P ONEIZFTZ TIHZE D 2 TTOS 06 ThS. TRPY, BEDHENPEFNE Z,
IR T FEA TEREHRET) DD SANNIEE LT, S D EPREBH &5 D TLo
I EZDONFEDOEEFINRET N TND., SV 5 L, T RITHEECRER, Hifr &
WOl bDERZTHEY, BPEELZEZONDLIBDEFHFATND.

L7=Wo T, HiEh SN D AREEGEOHIE TR FD/RT A—=Fy* WEOEy; 531
TAPEL TN LT, TOMEREKRZR LD LE LTHTHRE TR, EHEEE
GRS 2 IR FED b —HE< TICHERF L2 e B X D Z ENAlRER D TH L. B -
4 (2010)TlE, Bx R EEOT 7a—F 2N L, Zoh CHGHE7 7 a—F1%
Y B, Tobin @ g3 1 22 DI HOWTIE, BREEOMES KN Tnd E L
TV,

ARTIE, AREERL T 2 RGN E L TER LG EOREMOHE &, AEEIN
%2 T R&D #HE&M & L TEE LIZGEOEERREOHEG 21T 5. ) ¢ DfElx, R&D #
GEFT- BB E LTH|RS 2 LT, BELRNEEMORAN/ NS 2D, 12056000
BEIE LD 5 B DD, £, ARTIE, R&D #H-&EME L TEAHR %
1TH92&TC, INETHEEEORHE AR NO/NRT A—4 L LTHFEINTW-b0%, B
R R&D HEDOFHHE A M & LTHREMT I &I d. 20, HiFtSh 2 AIVERE
DREA A RDAT A—=Fy PISNMEL 725 ZENTREN, S50, ZhETEHE
TN T AR BRDIND Z E TRV EELEABESREOBWHERHEN SO D &5

W R PEO TSl 7 7 v — 1%, BTG Omefleaiie s U, AU s ok 2w
HEIZIRBE L T, CHS 23R~ 5 B R EOFEROEIRA~OF G b, WOF ISR SN D Z L1272
%. Hall (2000, 2001) X, ZO&25ZFMALT, Tobin ® g A1 &2 LEHHTONTIL, BEREG
PEOMED KBRS N TN D & LTz,
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265, R&D HEEEE L THLARBEIHHET X NOGFIEIL, R&D LSOOG PEIC
ML DEIZ TN,

3. T—RDERAE

31. AWEEEEREELALYY

AL DOIINTIAE AT 2 REMBET — 2 1%, A ARBOREESIT[REMBET —2 07 ]
(I gk S AT RGIE » KGIE « 2 REDASFESRE [P —&6 « 88 ES2eEO@EE T — 2 Th
L. 12120, MBT—21%, 2004 FEETEMNGE LIANK - Fh - 1 (2010) &1
720, 2014 FEEEFTNEEESNTND. FEEIERESCHR ESAE LT — X OfFET
DI RIGR E T HIENT ARV T —H TH Y, FREOERA Ny 7 - FT—4
1%, 1977 fEFELIRID BAFET DEEICHOWTIRFAEE 2, ZH I B LzaZicon
TUX TREMBT =2\ 7 27— 2B TR SN FEEX L F~v—T A Y — L
T AESMEEIC LD ER LTV S,

BT — & N0 7 ] OFEEEEEIMT — 2 Ik ST D EH AT RERE E &
OFEHEIT, retgst & LI BRRABEEEIE L T OMOEHEEZRS &, B, HEY,
BEMCERE, finAn WZes2 &de), HEmERE, TERAHMO6 0 TH Y, Thicti
EINZ T TREOERY OFERT — X 2T 5.

RAFHCERL, TEARMOFHBISEE 7D [5EH - BREZ(E OFEFRHE] 222 L5z
LOL L TERT D, [5EH0 - BREGRIOIRAEREM) DI OV TIIBIEE ATRE R T — & 3
AT, L bHEFHCRIA AR T — 2 HIROND 2 & D, JATIFRICB W TR S
TE23mYoFREHNS.

(1) =FF EOMEEXD HUHE U 727EH - BREAGEO @M TRHGHEM L) 23 Ui v
71 (LR TRy EFES) TH Y, 7« BRI - - FHE (1989) X° Hayashi
and Inoue (1991) 72 E CTERAIN TV 5.

(2) =FF EOEEXD HHHE L2 EH - BRABEOEM A 2 0 F £EMAT251E (LT T
5 EFESR) THY, &k (2001) TERASHh TV 5.

() FT—H ORI D ERERFFEIIAFETH D LEH L, REHESKICHEDIEE LI
AN SWEEZBZONL72DIC, —HFEue 355k (LIF I LFESR) Th
0, o REE - ZRE (2004) e ECRASN TS, Ba FROBIOMK & LT, 5
H - BRHABEIIBE ORI O—EHA & LT, BlENCEDTEZLZETHAH. b
H AT O TIE, BB TIXRW KRR 272 H] - FRANTEBF T& TWanZ &2k
D.

3 DFRAAHANC BRI 572 51F, Tr FRUIC L DREHRET —2 2V HHE1C

I, HERHR RILRAE OFHBUSA TN O A& Kk L7z b D L 72 5 DIZKI L, il 2 DD

12 LI'F, DBJ
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W& DT =2 EHWTSGEE, BIEOEH - BRATENS —(RL LTHIT 52 Liced. A
My 7zt d oL, -z Er T2 8n ARG REVEE 0D, HEifihE
HEIFROMEZE T 2% &, #EMAFROLENA by 7 OEDRREVEHA ALz, FELW
TERTIE & 7 —Z DRIV TIE, SR - A - &+ (2010) 2ZREShicw.

32. R&DEELERAMYY

EWIM O R&D &/ ST — 4 BT 572, DBJ REMET — % & BPEREIT#H

*E T AN E - Bl g% - AFZEBE T — 4 ) IS T 5 EE%D R&D 7

— X T 518,

7 — & = 2D S A — 3 —F » 7 LT 5 2000 4E 3 HH#oo TDBJ HERAFSE
BIFSEREE, PR R&D #&4E) OFEN 0.9 LY K& <, 1.1 Lo/hSnboodls
X9 BIEMBXD. ZOFRMHICHYT DEEOH LB AIERT —&% L LTHRMAT 5. 2000
3 HWILIKEX DB 7 — % Ofiiz, TR X VAETNCOWTIE, HEREOME 4 B R&D #
BEET D, ZOBE, R&D EARRX by 7 OFHAOMLENEN G, WREANEH L T\ DHe3E
I R&D BE DO NET CTED LT — 2 bike Lz

BT LT, R&D WEHENG ESNIZRYIOM L3 ERBRBEOHEZRL, TOHRBIC
T =2 KENHDHGEITRIEMTEEITY. AL, 28U ET—¥ RERSH D BEOT — XL
R&D HEFHUOEENME T T2 52, T—4hbkL Liz.

R&D 7 7 L— & — IR EHANIEiR A IR 1 D% (REE) O AfF7eE o A
2, B, U —2RR OOk, = L CHEBEEREBMENE Znth, EA
okt oEHia G (5 AL EOFEER), ¥EMMERO hEMmEEL, HEEY
B OIRBZFERR < RAERE, REEEAERT 7 L —2 —Z2HWTEEMLEE, 6/
U CHEEHNERMEE 255 L, 2 T4 BN RAZEE 2B L CIER Lz

FE R&D #&%H, IFR, 134 H R&D #%&%d, INR, % R&D 77 L—4 —THL TIERK
L72. R&D 77 L —# =32 TOREIZOWVWTR—DOHLDOEMH LT,

FE R&D A b v 7 OEARBEER, 68, 13 BEA(2006) K OV FEIIFIE B 5 2+ 57 #5(2010)
BBEITFEHE0.15 & LT,

W E R&D EA A b 748, KRR, 13RO THEET LITHEE LT,

(Zj=o I85)/5
- (Bt /1 - D)
5
YL D BOMOEE RED EAR by 7 LT O X 5 ICEAERRIC L2728 - T, BA
g TR L.

RR _
K¢

+ &R

KES = (1= 601 + K

B BIcdHT-> T, HARBRKFEEFITOFIM KD, HEHRT KA R 2 W20,
14 {2 R&D HET 7 L —F —{ERLICHOW T, %*@m@@ﬁ& WZhEo 7=,
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DL LU TERENT, FE R&D #EHH, EER&D ELRAX ~v 7 ORINOT —4
=) —IF 20BN THSH. R&D EAR X by 7 BNl T -m¥EEIT 475, R&D #
B A FHH L7 I 22.85 ETH o 7=

33. ¢

BEIR D K 912, SR - Bk - 7 (2010) & ARGRSCCTIEET - BRI - ¢ E - ARi(1989,
1997) @ Multiple g OFEFAAIC X 2 FEATAFFERIER, 1S BEEIZEA OFREE D05
EARMD1DEEZTWD. W, [ERIRTREEEEPE & TIPS OEPEIZIE, B OFHEE
AZELRWV. LER-T, (MDA TR L Multiple g 12 X BB EBE L B E587: Total
q %,

EAME —EARA b 7 LS OLRA G FERHT
BEARA N v 7 OFHEMEE

ERIND. 2L, MIEETATH LD, 26 OHEIXT X T ER R TS
5.
PUF T, ARSI 38253 2 3Rk HE (R Al ORplisE L <FHiish TR,
MORBEBLOEARR by 7 DA ORAEFEORHITEAMIZE LW EBE L,
BRAR x FEATH RS+ AE M —E AR b v 7 IS OLRA & FE A
EARA by 7 O EmER

WX VBT S, BRMfilX, BH#% Financial Quest 225 H5 L TV 5. ERIHRE DEFHEDEL
RV ROMENER 5720, Total ¢ & 310 OFMENEH I 5D.

33. EREEORYHKFWNZDONT

L EDOBEEOTNZONTIE, X, Bu X, #HiozhZhicong, 4%
BEDOVY] g ZFHE L, FED AL 1%KL 1% DME AT, £ OXFIZA D 720 VBl
iz T—4%y LI RV, BEMFEREZROKFASFX, v X, EiiFXXo7—4
Ty hORIAY <Y —%FK 3, £4, £5ITRLT.

4. HEET

4.1. #ER
2 OOHEFFEHER T 5. O & olE, R&D H& % %8 L7- Multiple ¢ D% & %L T,

n n
(q—1DP= Z ¥iZjsSj = Z ¥i%S;
=1 =1
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- (8)

=77 L
- Vv
S p -k,
LK -(-8)K

! (1-8)K;

nop(1-8)K
P=Z,_1P1( 1) j:z:pjsj
=1

>, - 5K,
(1=96,)K;
I -6k,

Thsb. bH—Dlf R&D HEEZBETT, HREEEFER T T Multiple g D# & B% %
HEEHT 5

n-1
= DP,= Z )/;,*—n(zj_a;*)(l - 6])51'.—71
=

- (13)
=77 L
4 _ (11— 6K,
T 27 1 pj(l - 5')1{' - 7'1=_11(1 - ‘SJ)KJ
2jz 1p1(1 5)KJ
S (- 8)K,
(1-8)K;
U ST - 5)K;
) g OfElE, A3)RDFGHR QXU T, R&D HEDL A A My 7 v = T NEVE ¥
FEE, 1LV TREET S, E70, ARBEEEEOTHIE X hD~3T A—2yiX, (13)RDF5H3(8)
KUTHART, R&D HEICMRET 275 a2 oy 7Zir R& it 720, £-QX0HFNE
ORI A FOEIZESL 2 0D, LVRELLAREOBWMEEZHE T L THRISH
%.

Py =

4.2, HEHER

# 3~5 OFWEEEEDT — X R IFIEROEAT G REZ R AR5 E, R&D A kv 7”7
DY =T BFHEMET 0.27~0.31 & 2720 KEL, 22 HiDiEmIZ ST, R&D HEES
BLARWTEY ¢ DLEHALV L ETAL T AZRESIITTH D, AREEEED &R
STHAR - ok - T (2010) OFEARKEFHE &L CH, R&D #EEHE L7 (¢ — 1P
DD, ZREL72Ngoy, — P, 80 B FEHMER 0ITFESNTND Z ERbng. SbITi
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R/MEERKRED, R&D Z#EE L7 HMRHEXHMET 0 IZiE 2V TWnWDd. 2F 0, FEHgnil
WZIEDWTHEY, 22HOEm CTHILIZE Y ORI BN TWD. AIEEEEES T %
BARME L TEET DL, SR - - &+ (2010) TEIAIL 728D, —HEREOFYE) q 23
BEEREEZRT IR0, TRNKBICEEL TN D.

# 6 |2 R&D &A% 5 e Multiple g OHEGHER AR Lz, H#HEGHERED Model(1), (3),
GlxEnEN, HEIHX, BrnhX, @HFX07—2%2HNTQXNAHE LIFERTH
%. Model(@), (4), (6) bz Zh, HHIHNX, BrhX, #MhFXo7T—2%2MHNT (8)
REAHELIEERTHLN, AFFABREL XY v Vo - T —HELMN2 THEEFL T
%. Multiple ¢ OFHAIC L D EEBIIC, v v o - 7 —hPROFH|FAMKHE L
W 72K redundant 7RISR Z BN L T, 20 OB ERICHEEF SN D0 E 9 )
ZRRETAUX, Single ¢ DML K 2 BB BB O FERE AT EORIBEDS, BEARM DO ZARM: -
HEMEABE L TWRWI LIZORRETEDLDN, &HDHWIE redundant 72 BIZEEN
Tobin @ g BEmAEE L TWRUWMAI SR E Z R/ LTV D Z &I DD HERTE
5.

# 6 C Model ()25 (6)DZENENDOHEFHE T /M DNWT, FHERET NV & LA ENRE
TV OHEFHRE R A RE L TR, WTFhoE7 /LT Hausman EDRER, BEER
ETINEFFESN TS, Model(1), (3), B)DEERET VOHEE SNT-t-E%E RS &,
AR TEARY = A b OFREUTHONTIZRTH, AR BEEX T =1 b O
LI EVAREIHEE SN TWD. 221, HBIFFA T - EloFRERD, Br FAT
IO RERD, £ LT, HEili5TIIHERE OREROBREPABEICHE SN2 ) -
o, BREOKFFE AL L2TOHATHM - HlOBREROBENR~ A F AL roTz.
Tonogi, Nakamura and Asako(2014) D[R {-/4T DFE R TIL, HehiEE & HilhERE & T A
REERHOFTE IR NDORT A —=FRFNEBZ LN TEY, BEBdEE & flpE R & T
BEBHMD O O ENNDOEE D, ZNHTXTOEE ZHHALE>TWNDH2DIZ, KD
DEARY O TEERX T = A b OBRBPIEOHE THREICHEE SN o7t B2 b,
bH A A, M- EilEFTA T D EENHERID 22020, oIl SR MR L 7o T
WRWATREME S B 2 b, £, @lFXTIITHOBRERN~ A FTATHE LR T.
NV ICHYIAME N 2, tHAEFHT, 2%V, ~A T 2A0REEZT 52 &0
Tobin @ g DAl LT3 > T — AW 5 SR G ATEEN S LRV, LISV T,
Tonogi, Nakamura and Asako(2014) D[R {-/4T DFER NS, MOEARRM &3Sz o8 & &
LTS ZENDhroTEY, MOBEARMIZE 2T HKERX T = A b OREMNED
HETHBEICH SN TV ARVDIT TIEARVEEZ L2 5.

Model(2), (4), (B)DFEENFET NOHEE SNTAREE LD L, WThOFATHLHEF]
THREEREX Y v 2 s 7 —ROBRBIIHABEICHEE S TEB Y, Multiple g £7 /LD
AR F R ETH D LW I T DR & 72> T 5. R&D & R K ' R&D
VT EETIMIMZTY, ¥ g % Multiple ¢ E7 VERICHIT S Z 13 L<,
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R&D & ZEAM & LT L TYH, 72238, redundant 72t SN A EICHER S5 R
BENERD Z L LD,

= 7 121X R&D BEARZE £ 7205 O Multiple ¢ OH#EFHERZ R L7, HEEHERE D
Model(1), (3), (G)ixExnzh, HplHFX, Ern Ak, #MGFXo7r—4% A3\ 4
E LR THS. Model(2), 4), (6) brhth, WHILK, ¥rhxX, fiil=o7r—
ZHEANT )R EHE LI RTHLIN, FRlFAERELXy v 2« T —EE
MZTHEFF L TV D, ZORERE%EZE 6 O R&D %4 T Multiple g OHEFHRE T & bl L T A4
5. —H LT, R&DEARZEZLLEOHERRELY b, ARICHIE SN OREBRD 7202
LD, R&D BAZ G E 720 5A O Multiple g DHEFHZ W T R-squar 733 L <%
™ Model(D) ZBR4+ LT, Model(3), Model(B)IZ2W\T, 77 A THEIZHEG SR %D
il % i3 5. Model() DA R4 i CHMR T 2 &, iy - 5, FbidsE, THASEH
fmDFRENT R&D # &7 /L (£ 6) TEROICHEFFSN TS, F£72, Model(3) DR %
WE CHEST 2 L, &9 5, TAEREMGOBRBTRICLZENEZXD. ETAVDOYT
IXFE D ZRERETHET S L, RRD ZEAEHTNRYTUIEVRNRENWZ LR D5,
Model(1), (3), G)DEARMBIDOTIE A R N D/RT A —Fy,OHEGHEZR, HGIEEDT —
AREFEFERNNC LT 5 &, EOFIEIZBN TS,

PEACHE <A - W5 < T B4 Hdidn <R&D

EWVIIRERME LN T D, TEIBEfEMIE, HHIFT27 THho7, fEfiretn
FRTIL14.1%9.0 EL, R&D IZHONWTIHEDHRTH 16~17 &\ ) FEF ITHEVED
BENTND., RT A =2y, OHEFHEIL, Xvr—XROZHZLORKEEZD &, Y
HEAMBET 2 MIPE AR AT b D EEZD 2 LN TE, U EORRIE, TEIEfH
i &, B, R&D HENMPEFEDER L REREDV AR > TNDLZ ENbND.
4 3 1%, Model(1)DHERHEREZFI L TORDy;Zis; &5 H L, ThaFEARYDOP(q -
D~DEWEE 2, RERMOBEBROAENIRT 2 U ERMOEBROLLELE R-b DT
b 5. 2000 FIZADHINE, HEBEEEORBRILEN KL E L 35%% HH TV =n3, 2000 4F
ZHZ 5 E R&D OEBEN KL EL 2D, 2012 F121F 40%00< 2 5D D E TIZTE > TV
%y
ULEDHEGFHER A E L DD L, UTOEY THD.
® R&D A by 7Dy =713 45D 1 EEZEDTEY, R&D HEZEARM & L TH
D EFDZLETEE gD EHAATANRLESNLTND.

® F7/-, Multiple g DEERA DO/ T 4 —~ A%, X ND/NRT A—=FPNIEDOET
HEICHR SN DBEAM OB 2, SOICRERBLREL 2D, HFEL WD L
NING.
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® —J7, RRDEEZEZELTHAE, redundant 8% (v v a7a—REGF]
FRMELF) DAEEICHIANZ S 5T s,

® IR FDNTRA=Fy,DHFHEZEAMINC RS &, TH&EfMME, F12, R&D
BENEREEOEME RE DY 2> T 2.

43. BEAT)Vr—ay

HERHRE RS, AIPEEEEL R&D ELZEARAM L LTHS 2L T, FH ¢gDOfid 11
IT-3%, Multiple g DGR D /T —~ U ANKE L KFE LT, Xvn— AR HEE
B2 EDEPEFEICE YL T D EBERD L, WEARX FDNT X —Fy, OHEGHEIT L RLE
AP OFERE R&D UNDOEILEFEDA Ny 7 v o7 EOMBEEZRATZLOTHD Z &
Do, YEERMOERBIILERIEEE R R&D) A My 7 6 FX 52 LN TED.
HEFHE RN D, T HIREfEM &, B, R&D ~DOFE N DM OMEILEE L K& < b o
TWLZERRINTND.

R 1OWMIPEELBE LT RERFHOEBEHEZ LD &, TAYISLA XU R, 7T A
TIXTEAEPEYEDK) 3 73D 1 Z BV EPEOBEARTFILP BB L THY, FAYRLT7 4T
FHER 50D 1 NEBKLTWAD., 2RISR LEARIL, 104001 72> TEY, SEEOH
T—H/NS, TR I 7 AD [REEK ] [2BWTH, REEE &Mk 3 2 plid= g 235
FESNTWVD. BARDORFMEIZIL, AREEEELD b, BIEEEOEHEZ B LZBUR
DETNREE LW ENEEINS.

BESFHEERES (2013) THRARILNTWDHIEY, MG ESRICE T 2 &5
FAEET, BILEPEDO—IRK 72 E K ORERREHITIE D B AL TWRWS, IFER%EZ Y 7 |k
U= 7IZB LTI TFEBR R B 2 (AR D it e ) & U CHERFET 5. D 7e< & 6 R&D
IR L Cid, MR L CHENITEE L 7o > TRV, BEPRBLSE DILHEBUR 2 47 C 2 R
b5, BUE, [HRPEOHEFRBEERFEORE (7~8F) %55 RMEEEDOHIITRF
BB MR - ERTD LI, A/ _R—= a3 v ofliE s U RS E ok - EHES
GhEmibT s L] #BE LT, [FMGOFHE FHEEOFEIZE A SN 5 BRIFIEE O
W DA, TOFREFEOENBE (HRB) 26, RBFRE OFICBIBEREIEZ R T
THAE LA ERTE HHEB] A STV SIS,

AR OHEFHHE R B I, F7IZ, R&D ~OERENZOMOEELEPEL KEFEBRLTND
Z btz AREIOHER TIXREBGR E TREIXZTX 723, R&D H& DR & 7
EHEA RNy 7 O EOMICKERMENRO b, ZORESIE, R&D HE ZEET 5
RFERD, R&D I 2ETH—47 v hELTWD HDOD, ZDOMOEILE ERE Ot

B /2B oW, HIGRUCE L Ch ., HIGREFR OR— R L 72 295 A BLAE % BFZEER 3Bl
K DVER A Z IO LT HEBFENSTY TIR TN D,
16 IRIEPEEE YA b THIZEBHRBIHI] http://www.meti.go.jp/policy/tech promotion/tax.html X ¥
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&, TR L DRFEREDOIHRZAETBOR L R VIS D IREMEZ RIZ L TV D, L L72RR G,
ZDEBEOBIRRIZONWTIE, AROT =X ODERME T DI BFHIND.

5. R&D HEICEHT IR HT

51. T—2BEAE
AT, 4HiH THN LIcBEWET —4% & R&D 7 —# %, IEANREREH (FR) &
i L, BRI 23 A%, IEARERG X, B¥EAVTEEREEESC, v v TF T E
Tofs, IEARERGFHTIX, EROT —Z_X—R(2iF 720, Hillia— R & EERMOSE
L5 EEmANER I TWD. AR TER LT —21%, EGEEICREIZSNDD, [
BIEZEIZ BT D817 R&D & DT — % % 20 12072 5 RWIRER S TIER L T\ 5.
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K 1: BYEELZRE LR OERILE

(%)
Labor
productivity
growth
Capltal_ Labor N TEP growth
deepening composition
Tangible Intangible
assets assets
Japan 21 0.9 0.7 0.2 0.8 0.5
Austria 2.4 0.8 0.3 0.5 0.2 14
Belgium 1.8 0.7 0.2 0.5 0.1 0.9
Chech Republic 4.2 2.4 1.9 0.5 0.3 15
Denmark 14 12 0.7 0.5 0.2 -0.1
Finland 3.8 0.9 0.2 0.7 0.2 2.6
France 1.9 1.0 0.4 0.6 0.4 0.4
Germany 1.7 1.0 0.7 0.3 0.0 0.7
Ireland 3.8 1.4 0.8 0.6 0.1 2.2
Italy 0.6 0.7 0.5 0.2 0.2 -0.4
Netherlands 2.3 0.9 0.4 0.5 0.7 2.8
Slovenia 5.3 1.7 12 0.5 0.7 2.8
Spain 0.8 1.0 0.7 0.3 0.5 -0.6
Sweden 3.7 1.9 1.1 0.8 0.3 1.4
UK 2.9 15 0.8 0.7 0.4 11
US 2.7 1.7 0.8 0.9 0.2 0.8
(tHJ#) Chun, Miyagwa, Pyo, and Tonogi(2016)
#2:R&GDHBE LA by 7 OERKEHE
Summary of Statistics: R&D Investment and R&D Capital Stock
Variable Mean Std. Dev. Min Max Observations
Nominal R&D Investment overall 6,195.07 19,995.03 3.00 453,046.00 N = 10899
between 17,569.31 26.42 284,874.70 n= 477
within 7,822.05 - 94,265.33 314,912.70 T-bar = 22.8491
R&D Deflator overall 0.9873 0.0283 0.8921 1.0202 N= 12402
between - 0.9873 0.9873 n= 477
within 0.0283 0.8921 1.0202 T= 26
Real R&D Investment overall 6,256.77 20,137.63 3.03 444,056.40 N = 10899
between 17,750.59 27.01 288,552.00 n= 477
within 7,739.90 - 89,341.12 305,539.50 T-bar =22.8491
Real R&D Stock overall 37,421.84 119,847.80 - 19,905.57 2,268,758.00 N = 11017
between 110,614.70 - 6,730.83 1,968,989.00 n= 475
within 31,174.51 -324,055.30 1,000,627.00 T-bar =23.1937
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£3: WHIFRICX DT —FEy bORRXAY~<Y —
Summary Table for the Panel Data (Market Price Method)

Variable Mean Std. Dev. Min Max Observations
(Tobin's g - 1) * Deflator overall 0.1589 1.4830 -3.2985 14.7801 [N = 9536
between 0.9219 -2.0192 5.2670 [In= 475
within 1.2336 -5.1540 12.6883 [ T-bar = 20.0758
- overall 0.0143 0.1168 -6.5540 2.3909 [N = 9429
Building and
. between 0.0633 -1.2997 0.0985 |[n= 475
Construction o
within 0.1081 -5.2401 2.3395 | T-bar = 19.8505
. overall -0.0019 1.9669 -184.3080 20.8863 [N = 9322
Machinery
; between 0.4057 -8.3776 0.9552 |n= 470
and Device o
within 1.9209 -175.9323 19.9291 [T-bar = 19.834
Ship and overall 0.0011 0.0173 -0.1551 1.4196 [N = 8912
Vehicle between 0.0086 -0.0122 0.1581 |n= 466
Investment Ratio within 0.0161 -0.1785 1.2625 |T-bar = 19.1245
* Weight Tools, overall 0.0076 0.0384 -0.8660 2.4684 |N = 9423
Equipment between 0.0104 -0.0449 0.1109 |n= 475
and Fixtures |within 0.0369 -0.8330 2.3651 | T-bar = 19.8379
overall -0.0002 0.0833 -4.3757 1.1490 [N = 9411
Land between 0.0174 -0.1895 0.1260 |n= 475
within 0.0816 -4.1863 1.0229 | T-bar = 19.8126
overall 0.0602 0.0418 0.0000 0.4473 IN = 9430
R&D Capital |between 0.0376 0.0027 0.1954 |[n= 475
within 0.0194 -0.0397 0.3247 | T-bar = 19.8526
- overall 0.2597 0.1172 0.0025 0.9079 [N = 9895
Building and
. between 0.1086 0.0624 0.7899 |[n= 475
Construction o
within 0.0528 -0.2185 0.5594 | T-bar = 20.8316
. overall 0.2172 0.1513 0.0000 0.7643 |N = 9895
M achinery
. between 0.1448 0.0000 0.7110 |n= 475
and Device o
within 0.0537 -0.2949 0.5015 | T-bar = 20.8316
Ship and overall 0.0047 0.0215 0.0000 0.5728 [N = 9895
Vehicle between 0.0251 0.0000 0.4907 |n= 475
Weight within 0.0055 -0.0661 0.2057 | T-bar = 20.8316
i
Tools, overall 0.0663 0.0714 0.0000 0.6248 [N = 9895
Equipment between 0.0680 0.0055 0.5874 |n= 475
and Fixtures  |within 0.0235 -0.2497 0.3606 | T-bar = 20.8316
overall 0.1326 0.1179 0.0000 0.8643 |N = 9895
Land between 0.1066 0.0007 0.6046 |n= 475
within 0.0584 -0.2416 0.5428 | T-bar = 20.8316
overall 0.3196 0.1917 0.0000 0.9893 [N = 9895
R&D Capital |between 0.1820 0.0164 0.8682 |n= 475
within 0.0696 -0.0366 0.8720 | T-bar = 20.8316
overall 0.5973 0.8150 0.0000 16.1864 [N = 9536
Interest Debt Ratio between 0.8309 0.0000 9.8633 |n= 475
within 0.4245 -6.1720 12.7750 [T-bar = 20.0758
overall 0.0486 0.0526 -0.2473 0.3718 [N = 9895
Cashflow Ratio between 0.0348 -0.0635 0.2007 |n= 475
within 0.0409 -0.2620 0.3739 | T-bar = 20.8316

26



F4:PoFRNcLd7 %y OV F<Y —
Summary Table for the Panel Data (Zero Disposal Method)

Variable Mean Std. Dev. Min Max Observations
(Tobin's g - 1) * Deflator overall -0.0332 1.2979 -3.0940 12.2504 (N = 9536
between 0.8370 -1.9218 5.0199 [In= 475
within 1.0665 -4.9769 10.2528 [T-bar = 20.0758
- overall 0.0194 0.0359 0.0000 0.6732 [N = 9429
Building and
. between 0.0121 0.0020 0.0990 [n= 475
Construction o
within 0.0343 -0.0795 0.6467 | T-bar = 19.8505
. overall 0.0290 0.0340 0.0000 0.5279 [N = 9343
Machinery
; between 0.0198 0.0000 0.1488 |n= 470
and Device o
within 0.0283 -0.0523 0.4885 | T-bar = 19.8787
Ship and overall 0.0010 0.0055 0.0000 0.2884 |N = 9402
Vehicle between 0.0051 0.0000 0.0840 |n= 474
Investment Ratio within 0.0035 -0.0825 0.2054 | T-bar = 19.8354
* Weight Tools, overall 0.0098 0.0128 0.0000 0.2207 N = 9429
Equipment between 0.0101 0.0005 0.0745 |n= 475
and Fixtures |within 0.0079 -0.0457 0.1840 | T-bar = 19.8505
overall 0.0059 0.0260 0.0000 0.7158 |IN = 9429
Land between 0.0083 0.0000 0.0903 |n= 475
within 0.0250 -0.0844 0.6314 | T-bar = 19.8505
overall 0.0517 0.0382 0.0000 0.4128 [N = 9430
R&D Capital |between 0.0352 0.0017 0.1734 |n= 475
within 0.0162 -0.0417 0.2911 | T-bar = 19.8526
- overall 0.2661 0.1113 0.0283 0.7938 [N = 9895
Building and
. between 0.1063 0.0772 0.6674 |n= 475
Construction o
within 0.0441 -0.0323 0.5098 | T-bar = 20.8316
. overall 0.2368 0.1481 0.0000 0.7526 [N = 9895
M achinery
. between 0.1454 0.0000 0.7173 |n= 475
and Device o
within 0.0419 -0.0535 0.4639 | T-bar = 20.8316
Ship and overall 0.0062 0.0242 0.0000 0.5774 |N = 9895
Vehicle between 0.0280 0.0000 0.5055 |n= 475
Weight within 0.0065 -0.0680 0.2188 | T-bar = 20.8316
i
Tools, overall 0.0751 0.0823 0.0010 0.6256 |N = 9895
Equipment between 0.0796 0.0050 0.5884 |[n= 475
and Fixtures  |within 0.0235 -0.1621 0.3781 | T-bar = 20.8316
overall 0.1450 0.1244 0.0009 0.8486 |N = 9895
Land between 0.1127 0.0011 0.6165 [n= 475
within 0.0587 -0.2130 0.5381 | T-bar = 20.8316
overall 0.2708 0.1743 0.0000 0.9454 |IN = 9895
R&D Capital |between 0.1693 0.0092 0.8120 [In= 475
within 0.0533 -0.0497 0.7190 | T-bar = 20.8316
overall 0.4739 0.5932 0.0000 11.9607 [N = 9536
Interest Debt Ratio between 0.6128 0.0000 7.8867 |n= 475
within 0.2988 -4.8004 6.0506 | T-bar = 20.0758
overall 0.0486 0.0526 -0.2473 0.3718 [N = 9895
Cashflow Ratio between 0.0348 -0.0635 0.2007 |n= 475
within 0.0409 -0.2620 0.3739 | T-bar = 20.8316
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£5: BiliFRNICKBT—Fy hORXAYF<Y —
Summary Table for the Panel Data (Book Value Method)

Variable Mean Std. Dev. Min Max Observations
(Tobin's g - 1) * Deflator overall 0.0915 1.4043 -3.2261 12.9478 [N = 9513
between 0.8866 -1.9865 52256 |n= 475
within 1.1643 -5.1584 11.7467 T-bar = 20.0274
- overall 0.0167 0.0459 -1.2986 0.6939 |N = 9408
Building and
) between 0.0146 -0.1359 0.0982 |[n= 475
Construction o
within 0.0443 -1.2823 0.6655 | T-bar = 19.8063
. overall 0.0268 0.0397 -1.0262 0.7449 I[N = 9322
Machinery
. between 0.0198 -0.0370 0.1601 |n= 470
and Device o
within 0.0348 -0.9624 0.6960 | T-bar = 19.834
Ship and overall 0.0009 0.0052 -0.0571 0.2719 [N = 9358
Vehicle between 0.0038 -0.0022 0.0705 |n= 472
Investment Ratio within 0.0042 -0.0923 0.2023 | T-bar = 19.8263
* Weight Tools, overall 0.0094 0.0122 -0.1892 0.2794 |N = 9408
Equipment between 0.0096 -0.0013 0.0766 |n= 475
and Fixtures  |within 0.0076 -0.1785 0.2467 | T-bar = 19.8063
overall 0.0004 0.0700 -3.6032 1.0501 [N = 9390
Land between 0.0149 -0.1554 0.1138 |n= 475
within 0.0685 -3.4474 0.9366 | T-bar = 19.7684
overall 0.0570 0.0396 0.0000 0.4291 |N = 9408
R&D Capital |between 0.0363 0.0025 0.1830 [n= 475
within 0.0175 -0.0411 0.3100 | T-bar = 19.8063
- overall 0.2627 0.1151 0.0279 0.8453 [N = 9872
Building and
. between 0.1093 0.0695 0.7350 [n= 475
Construction o
within 0.0478 -0.1539 0.5434 | T-bar = 20.7832
. overall 0.2321 0.1489 0.0000 0.7800 |N = 9872
Machinery
A between 0.1458 0.0000 0.7320 [In= 475
and Device o
within 0.0430 -0.0635 0.4644 | T-bar = 20.7832
Ship and overall 0.0055 0.0204 0.0000 0.5170 [N = 9872
Vehicle between 0.0232 0.0000 0.4391 |[n= 475
Weidht within 0.0059 -0.0586 0.2063 | T-bar = 20.7832
19!
Tools, overall 0.0745 0.0796 0.0010 0.6438 [N = 9872
Equipment between 0.0774 0.0050 0.6023 |n= 475
and Fixtures |within 0.0225 -0.1009 0.3835 | T-bar = 20.7832
overall 0.1245 0.1100 0.0000 0.8606 |N = 9872
Land between 0.0994 0.0007 0.6014 [n= 475
within 0.0541 -0.2450 0.5318 | T-bar = 20.7832
overall 0.3008 0.1806 0.0000 0.9488 |N = 9872
R&D Capital |between 0.1750 0.0143 0.8394 |[n= 475
within 0.0571 -0.0364 0.7163 | T-bar = 20.7832
overall 0.5550 0.7165 0.0000 13.7286 ([N = 9513
Interest Debt Ratio between 0.7529 0.0000 8.5352 |[n= 475
within 0.3529 -5.1175 8.1460 | T-bar = 20.0274
overall 0.0487 0.0527 -0.2473 0.3718 [N = 9872
Cashflow Ratio between 0.0349 -0.0635 0.2007 |n= 475
within 0.0409 -0.2620 0.3819 | T-bar = 20.7832
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# 6 : R&D %&te Multiple q D5 R

Estimation Results of Multiple g with R&D (Market Price Method): Trimmed Data

Model (1) Model (2)
Variable Fixed Effect Model Random Effect M odel Fixed Effect Model Random Effect M odel
Coef.  (Std. Error) Coef.  (Std. Error) Coef.  (Std. Error) Coef.  (Std. Error)
Building and Construction 0.363 (0.140) *** 0.547 (0.138) **=* 0.268 (0.134) ** 0.553 (0.131) ***
Machinery and Device 0.020 (0.006) *** 0.020 (0.006) *** 0.022 (0.006) *** 0.021 (0.006) ***
Investment Ratio Ship and Vehicle -0.591  (0.760) -0.306  (0.763) -0.502  (0.715) -0.242  (0.718)
* Weight Tools, Equipment and 2767  (0.581) *** 2.928  (0.581) *** 1.825  (0.547) *** 1.876  (0.548) ***
Land -0.385  (0.158) ** -0.404  (0.160) ** -0.580  (0.149) *** -0.649  (0.151) ***
R&D Capital 17.371  (0.721) *** 17.439  (0.686) *** | 13.419  (0.689) *** 12.996  (0.655) ***
Building and Construction 4792 (0.659) *** 4330  (0.469) *** 4.946  (0.620) *** 3.903  (0.430) ***
M achinery and Device 7.048  (0.710) *** 4.634  (0.488) *** 7.200  (0.667) *** 4317 (0.446) ***
Weight Ship and Vehicle 42585  (2.637) *** 20271  (1.464) *** | 37.479  (2.483) *** 16.992  (1.332) ***
Land 2.858  (0.667) *** 2,036  (0.472) *** 2942 (0.627) *** 1.800  (0.432) ***
R&D Capital 2.140  (0.665) *** 0.745 _ (0.476) 2.862  (0.625) *** 1.080  (0.436) **
Interest Debt Ratio 0.143  (0.033) *** 0.295  (0.028) ***
Cashflow Ratio 10.006  (0.307) *** 9.999  (0.300) ***
Constant -4.969  (0.607) *** -3.616  (0.425) *** -5.573  (0.571) *** -3.872  (0.388) ***
Observation 8,520 8,520
Number of Firms 465 465
R-square within 0.144 0.133 0.244 0.231
between 0.021 0.049 0.068 0.182
overall 0.046 0.078 0.119 0.193
Hausman Test 275.27 333.32
Notice: Robust standard errors are in pearentheses. ****" denotes p<0.01, "**" denotes p<0.05, and "*" denotes p<0.1.
Estimation Results of Multiple q with R&D (Zero Disposal Method): Trimmed Data
Model (3) Model (4)
Variable Fixed Effect Model Random Effect Model Fixed Effect Model Random Effect Model
Coef.  (Std. Error) Coef.  (Std. Error) Coef.  (Std. Error) Coef.  (Std. Error)
Building and Construction 2.785 (0.350) *** 3.103 (0.352) *** 2.339 (0.330) *** 2.621 (0.333) ***
M achinery and Device 0.931  (0.438) ** 1.489  (0.436) *** -0.025  (0.413) 0.612  (0.413)
Investment Ratio Ship and Vehicle -5.776 (3.192) * -1.183 (3.211) -6.437 (3.004) ** -1.849 (3.033)
* Weight Tools, Equipment and 9.028  (1.659) *** 7.996  (1.653) *** 6.429  (1.564) *** 5.358  (1.563) ***
Land -0.361  (0.435) -0.152  (0.441) 0.050  (0.415) -0.088  (0.420)
R&D Capital 16.326  (0.681) *** 16.188  (0.646) *** | 12.823  (0.650) *** 12.317  (0.620) ***
Building and Construction 7.729  (0.586) *** 5.850  (0.422) *** 7514  (0.553) *** 5216  (0.397) ***
M achinery and Device 8540  (0.657) *** 4.924  (0.450) *** 8.797  (0.619) *** 4.680  (0.421) ***
Weight Ship and Vehicle 39.622  (2.029) *** 20193  (1.267) *** | 36.523  (1.914) *** 18.256  (1.190) ***
Land 4812  (0.594) *** 2492 (0.424) *** 4.484  (0.560) *** 2.058  (0.396) ***
R&D Capital 5.022  (0.587) *** 2.370  (0.435) *** 5.444  (0.553) *** 2.449  (0.407) ***
Interest Debt Ratio 0.061  (0.035) * 0.229  (0.029) ***
Cashflow Ratio 8.225 (0.249) **=* 8.189 (0.246) ***
Constant -7.418  (0.535) *** -4.869  (0.384) *** -7.647  (0.503) *** -4.825  (0.359) ***
Observation 8,987 8,987
Number of Firms 470 470
R-square within 0.201 0.189 0.292 0.278
between 0.076 0.117 0.112 0.207
overall 0.095 0.133 0.156 0.224
Hausman Test 323.17 414.59
Notice: Robust standard errors are in pearentheses. "***" denotes p<0.01, "“**" denotes p<0.05, and "*" denotes p<0.1.
Estimation Results of Multiple q with R&D (Book Value Method): Trimmed Data
M odel (5) M odel (6)
Variable Fixed Effect Model Random Effect M odel Fixed Effect Model Random Effect M odel
Coef.  (Std. Error) Coef.  (Std. Error) Coef.  (Std. Error) Coef.  (Std. Error)
Building and Construction 2195  (0.301) *** 2.248  (0.301) *** 1.875  (0.284) *** 1.969  (0.285) ***
M achinery and Device 0.176  (0.388) 0.766  (0.388) ** -0.999  (0.367) *** -0.374  (0.368)
Investment Ratio Ship and Vehicle -9.228  (2.946) *** -5.047  (2.951) * -9.526  (2.774) *** -5.199  (2.791) *
* Weight Tools, Equipment and 14.165  (1.800) *** 13.416  (1.791) *** 9.779  (L1.700) *** 8.832  (1.697) ***
Land -0.487  (0.174) *** -0.548  (0.176) *** -0.420  (0.164) ** -0.538  (0.166) ***
R&D Capital 16.424  (0.696) *** 16.468  (0.662) *** | 13.008  (0.663) *** 12.719  (0.633) ***
Building and Construction 9.177  (0.660) *** 6.684  (0.469) *** 8.839  (0.622) *** 5783  (0.436) ***
M achinery and Device 11.563  (0.731) *** 6.657  (0.495) *** [ 11.630  (0.688) *** 6.083  (0.458) ***
Weight Ship and Vehicle 44579 (2.354) *** 24.653  (1.518) *** | 40.668  (2.220) *** 21.462  (1.409) ***
Land 7.094  (0.675) *** 4185  (0.477) *** 6.745  (0.636) *** 3.443  (0.443) ***
R&D Capital 6.516  (0.678) *** 3.234  (0.485) *** 6.686  (0.638) *** 2.949  (0.450) ***
Interest Debt Ratio 0.087 (0.031) **=* 0.226  (0.027) ***
Cashflow Ratio 9.205 (0.279) *** 9.122 (0.275) ***
Constant -9.194 (0.612) *** -5.921 (0.430) *** -9.319 (0.577) *** -5.622 (0.399) ***
Observation 8,936 8,936
Number of Firms 469 469
R-square within 0.173 0.161 0.267 0.253
between 0.034 0.068 0.069 0.169
overall 0.063 0.100 0.123 0.198
Hausman Test 316.25 417.24

Notice: Robust standard errors are in pearentheses. "***" denotes p<0.01, "**" denotes p<0.05, and "*" denotes p<0.1.
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# 7 : R&D %#E %720 Multiple q DH#EFHER

Estimation Results of Multiple g without R&D (Market Price Method): Trimmed Data

Model (1) Model (2)
Variable Fixed Effect Model Random Effect M odel Fixed Effect Model Random Effect M odel
Coef.  (Std. Error) Coef.  (Std. Error) Coef.  (Std. Error) Coef.  (Std. Error)
Building and Construction 0.059  (0.123) 0.181  (0.123) -0.071  (0.115) 0.039  (0.115)
Investment Machinery and Device 0.033 (0.037) 0.040  (0.038) -0.006 (0.035) -0.001  (0.035)
Ratio Ship and Vehicle -0.440 (0.889) -0.232  (0.893) -0.486 (0.833) -0.352  (0.837)
* Weight Tools, Equipment & Fixtures 0.972 (0.444) *=* 1.166  (0.447) *** 0.849 (0.442) * 1.193  (0.444) ***
Land -0.578 (0.185) *** -0.551  (0.186) *** -0.789 (0.173) **=* -0.788  (0.175) ***
Building and Construction 2.337  (0.695) *** 2.072  (0.558) *** 2777  (0.652) *** 2162  (0.513) ***
Weight Machinery and Device 5.350 (0.739) *** 2.874 (0.568) *** 5.397 (0.696) *** 2.770 (0.521) ***
Ship and Vehicle 57.534 (3.291) *** 32.754  (2.353) *** 48.830 (3.094) **=* 26.932  (2.149) ***
Land 1.091 (0.719) -0.168 _ (0.564) 1.344  (0.676) ** 0.072 _ (0.517)
Interest Debt Ratio 0.073  (0.019) *** 0.100  (0.019) ***
Cashflow Ratio 17.856 (0.523) *** 18.330  (0.513) ***
Constant -2.237 (0.605) *** -0.874  (0.477) * -3.339 (0.570) *** -1.855  (0.438) ***
Observation 8,889 8,889
Number of Firms 466 466
R-square within 0.061 0.056 0.176 0.168
between 0.005 0.002 0.011 0.054
overall 0.001 0.003 0.064 0.115
Hausman Test 253.31 313.94
Notice: Robust standard errors are in pearentheses. "***" denotes p<0.01, "**" denotes p<0.05, and "*" denotes p<0.1.
Estimation Results of Multiple q without R&D (Zero Disposal Method): Trimmed Data
Model (3) Model (4)
Variable Fixed Effect Model Random Effect Model Fixed Effect Model Random Effect Model
Coef.  (Std. Error) Coef.  (Std. Error) Coef.  (Std. Error) Coef.  (Std. Error)
Building and Construction 3.140 (0.432) *** 3.326  (0.437) *** 2.328 (0.406) *** 2472 (0.411) ***
Investment Machinery and Device 1.526 (0.573) *** 2.672  (0.574) *** -0.232 (0.539) 0.886  (0.541)
Ratio Ship and Vehicle 1.463  (4.855) 4.355  (4.926) -1.662  (4.552) 0.963  (4.625)
* Weight Tools, Equipment & Fixtures 17.213  (1.807) *** 16.939  (1.814) *** | 12.453  (1.700) *** 11.889  (1.708) ***
Land -0.042 (0.593) 0.295  (0.602) 0.475 (0.563) 0.500  (0.571)
Building and Construction 10.086 (0.649) *** 7.574  (0.516) *** 9.307 (0.610) **=* 6.468  (0.482) ***
Weight Machinery and Device 12.827 (0.742) *** 6.861  (0.549) *** 12.519 (0.695) *** 6.294  (0.510) ***
Ship and Vehicle 49.667  (2.485) *** 20505  (1.889) *** | 44.341  (2.337) *** 26.018  (1.761) ***
Land 6.951  (0.677) *** 3.063  (0.519) *** 6.101  (0.636) *** 2.299  (0.482) ***
Interest Debt Ratio 0.102 (0.043) ** 0.236  (0.039) ***
Cashflow Ratio 13.876 (0.397) *** 14.257  (0.395) ***
Constant -9.448 (0.580) *** -5.707 (0.451) *** -9.433 (0.544) *** -5.610 (0.419) ***
Observation 9,339 9,339
Number of Firms 471 471
R-square within 0.146 0.134 0.250 0.236
between 0.000 0.010 0.014 0.082
overall 0.020 0.049 0.078 0.161
Hausman Test 383.09 535.31
Notice: Robust standard errors are in pearentheses. "***" denotes p<0.01, "**" denotes p<0.05, and "*" denotes p<0.1.
Estimation Results of Multiple q without R&D (Book Value Method): Trimmed Data
Model (5) M odel (6)
Variable Fixed Effect Model Random Effect M odel Fixed Effect Model Random Effect M odel
Coef.  (Std. Error) Coef.  (Std. Error) Coef.  (Std. Error) Coef.  (Std. Error)
Building and Construction 2786  (0.381) *** 2717  (0.383) *** 2166  (0.358) *** 2.108  (0.361) ***
Investment Machinery and Device 0.131 (0.514) 1.075  (0.516) ** -1.691 (0.485) *** -0.788  (0.488)
Ratio Ship and Vehicle -1.701 (4.386) 1.044  (4.442) -4.189 (4.117) -1.595  (4.181)
* Weight Tools, Equipment & Fixtures 24.294 (2.036) *** 25289  (2.042) *** 16.758 (1.924) **=* 17.282  (1.934) ***
Land -0.476  (0.224) ** -0.535  (0.227) ** -0.336  (0.210) -0.444  (0.214) **
Building and Construction 9.984  (0.697) *** 8.013  (0.568) *** 9.074  (0.655) *** 6.647  (0.526) ***
Weight Machinery and Device 14.967 (0.777) *** 8.959  (0.595) *** 14.338 (0.730) *** 7.890  (0.548) ***
Ship and Vehicle 54.597 (2.889) *** 36.876  (2.270) *** 48.048 (2.718) **=* 31.312  (2.097) ***
Land 8.372 (0.721) *** 5.060  (0.576) *** 7.456 (0.678) **=* 3.925  (0.533) ***
Interest Debt Ratio 0.111  (0.038) *** 0.216  (0.034) ***
Cashflow Ratio 16.016 (0.463) *** 16.409  (0.460) ***
Constant -10.156 (0.616) *** -6.738  (0.497) *** | -10.066 (0.580) *** -6.391  (0.459) ***
Observation 9,312 9,312
Number of Firms 470 470
R-square within 0.117 0.107 0.223 0.209
between 0.006 0.000 0.003 0.056
overall 0.006 0.022 0.055 0.132
Hausman Test 350.97 461.45

Notice: Robust standard errors are in pearentheses. "***" denotes p<0.01, "**" denotes p<0.05, and "*" denotes p<0.1.
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# 8 : R&D HERK ' R&D £/ & AE~DEHEE
Mean of Sales Share of First, Second and Third Industory

Tobin's Sales Share of First, Second and Third Industory
oLD NEW
q First Second Third | First Second Third
X : Investment Ratio of R&D with Market Value Method
X <= medium 0.9364| 009182 0.0489 0.0329| 0.9460 0.0345 0.0195
X > medium 1.4299| 0.9360 0.0354 0.0286| 0.9589 0.0255 0.0156
Total 1.1826( 009270 0.0422 0.0308| 0.9524 0.0300 0.0176
X : Investment Ratio of R&D with Zero Disposal Method
X <= medium 0.7706| 09221  0.0504 0.0276| 0.9512 0.0343  0.0145
X > medium 1.2228| 0.9322 0.0337 0.0341| 0.9536 0.0256  0.0208
Total 0.9962| 09270 0.0422 0.0308| 0.9524 0.0300 0.0176
X : Investment Ratio of R&D with Book Value Method
X <= medium 0.8995| 09219 0.0489 0.0292| 0.9509 0.0345 0.0146
X > medium 1.3381| 0.9322 0.0354 0.0324| 0.9539 0.0255 0.0206
Total 1.1183| 0.9270  0.0422  0.0308| 0.9524 0.0300 0.0176
X : Stock Share of R&D with Market Value Method
X <= medium 1.1668| 0.9107 0.0510  0.0382| 0.9333  0.0403  0.0264
X > medium 1.1985| 0.9421  0.0340 0.0238| 0.9701 0.0205  0.0094
Total 1.1826| 0.9270  0.0422  0.0308| 0.9524 0.0300 0.0176
X : Stock Share of R&D with Zero Disposal Method
X <= medium 0.9908| 0.9090 0.0501  0.0409| 0.9361 0.0389  0.0251
X > medium 1.0017| 009439 0.0348 00213 0.9677 0.0217 0.0106
Total 0.9962| 09270 0.0422 0.0308| 0.9524 0.0300 0.0176
X : Stock Share of R&D with Book Value Method
X <= medium 1.1231| 0.9113 0.0503  0.0384| 0.9330 0.0405 0.0265
X > medium 1.1135( 009414 0.0348 0.0237| 0.9702 0.0204 0.0094
Total 1.1183| 0.927 0.0422 0.0308| 0.9524 0.03 0.0176
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Other service activities

Culture and entertainment services

Health and social work

Education

Public administration and defense

Business services

Information and communication

Real estate and renting

Financial intermediation

Transport and storage

Restaurants and hotels

Wholesale and retail trade

Construction

Electricity, gas and water supply

Furniture and other manufacturing industries

Transport equipment

Precision instruments

Electrical and electronic equipment

Machinery equipment

Metal, Fabricated metal products
Non-metallic mineral products except petroleum..

Petroleum, coal and chemicals

Wood, paper, and printing

Textiles and leather

Food, beverages and tobacco

Mining and quarrying

Agriculture, forestry and fishing
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
®Non-ICT tangibles ®ICT ®R&D ®Non-R&D intangibles

(H ) Chun, Miyagwa, Pyo, and Tonogi(2016)
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Tobin's q by Regional Block
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Note: Block codes denotes as following: 1=Tokyo, 2=Kanto(excl. Tokyo), 3=Kinki, 4=Hokkaido, 5=Tohoku, 6=Tokai, 7=Shinetsu-Hokuriku,
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5 : #7227 HDOR&D BA (WHIHFN) v=A FOHR

Stock Share of R&D by Regional Block
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Investment Ratio of R&D by Regional Block
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