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1. A&

1.1 d7H73 8 53

o5 Aol ALl AL, W VsHst A Kol A& Tk Ade

o]-7] —AOHH ] }1‘_]?—% 5

o

THAE ZEstal 4TS gRsks A
FAEG Fostth ol =7E, VIS gAY AE Sl& Adhe s

of e #aol thdel F7heta glth s ok} Aglo] FAHel 9]

£
i

of FA4Y ATARVEAZ 52 F gk 2] GRS - 9
gl B AF ATNLEAES o Avjae BES 2YsE o] T
urh Zesith #8 F4 A, T4 29 BalA B A7t A9
5t o] fol .

T B A statio 9l BEAA HA AT ALEA JuE B

AT7L wol AaHolghy. 2] HA EAFL 279 /Y

=
o
-
0
ot

of oeix A= Ao Hdth AR ANt FAE 1 Ewte &
Bd, ol 719 FAF ARl &= wol ¥ wiel 584 (dynamics) §!
oA AFNEFAE A8k Zlo] F e s

& H 4 (dynamics) )1 & ollA AF/WEFA F=ol o] FLsHA =2

e e ATAREAL A%HS wolirk, WEYE wolnf i 3

K

ofth ATALEAI AL nolvkam W, F719 AFABFEAE A7)
1



o

weth 54 wol: ot e

1o

FA AEE fASH L sk A
%] & (adjustment cost) ¥ wjEH]-& (sunk cost) 2Ql A= 7HA&= AT
MEFAE] 54 wEolvt. =gu g3 MiEnjgor Qla W wE e
Hl-go] 2d&7] wZol] dAA R HE FZo] FoXHett 7| Bid
w (cash holdings)& AHE3tIA AT NLFAE A &ste L =8 thH(R&D
smoothing; Himmelberg & Peterson, 1994; Shin & Kim, 2011; Brown &
Petersen, 2011).

ol MiAel®= E7sta 2E AFdATolE A EAE vid dsAde
Helthal H It (Guellee & Toannidis, 1997; DITR, 2007; Mudambi &

Swift, 2011). DITR (2007)°l &std, =7} 4kd &9l (eveD) & T34

(aggregate) A7 7NEFALE] Ff-ol= wid A&ste= &l AT, 714
Dol (leve) & RS wl= 22 719 oA wiyd AP NEtER} HEALS

ngirh 719 GtEsh desel @AVIS] F o 7597k ATAREY A% @
Ho] MBS nolth ATNEEAT} MESL Mot olfE ATARTAEL
T AROR YRATEE EsE Aol A7) oItk ATARFR

e E rEe A" gl FAARE F7HERl 2

e
iz
Jo

>

x
o
"
ke

Vs 2ety] witel o2 en[Eol Erh ofdl AGNEEA Adow

&

daFHoR AYd WRdgel 92 Futel V] wEel, WidssE

b A mobEel J1E ARATE sk, ATAWERT} Wy A%
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2. 0|34 "7

273 = A7 FAE ARl B3 s =49 A5, dEsAdel

o
ARATE Ay B 7E A9 dAde nEIT adga VS AT

reL'

o @AE wes] G819 Dk AT BEE AF A N EG Pl

of

et 7= dgrE Ay Ba g

rb

2.1 AFNLFA X &5

2.1.1 @TNLFER AEA o284 A

ATALEAL hd WES Hxdeln APFS A%dedn Ak ARF

o

g wid 5438 4, g7 "o (Harhoff, 2000; Lach &
Schankerman, 1989).

AT NEFA7E AHAEdE Hole A ®A FR3 olfs w2 24HE
(adjustment cost) Wi-o]th(Twiss, 1986; Himmelberg & Peterson, 1994;
Bernstein, 1986; Bernstein & Nadiri, 1988; Lach & Shankerman, 1989;
Hall, 2002). d771d 158 1§, afare] qlo] W2 Hlgo] =7 v
o]t} (Himmelberg & Peterson, 1994). 71949 71<4 A2 7Y 1#F 5
d (firm—specific) ©] 7Fsto] 1&H Q1o 7|9 A2& stEete=d AL,

Hjgo] @ol 57| wiel d¥e agsh=d w2 Wgol = ada AT



ME T3 FEE A2 gt A4 Ao 2sH (embedded) &5
2 A2 (tacit knowledge) &2 EA8}7] wjito] A7t A8l = 2

9ol 1 B HAW A G4Fe Qr AL v w3

f
%
=
i,
o

ol ZAALE 7HA dotd, A4, 719 dduidoe] AR ol He Al
271 Wzl ¥ i AR Vel @2 HEs xddd
(Pakes & Nitzan, 1983). 2% AgolA A7 FAe] 240&S FY9
StAZAG N & B3l HFHCeRE A5t (Bernstein, 1986; Bernstein &
Nadiri, 1988, 1989). Bernstein and Nadiri (1989)2 A7-7'UF2}e} A&
AR AN S AT Ay AyUNEEAY @A vgol mg- =
A Yebwteh, A7 NEEARe] SAEA B]go] AEFA A28 & TH
A Zpol 7t = AP el Aol oF 28] 7FE Afo] 7t VERE

ATNEFATE ASAS Bole 7 WA o= AgUIEFEAe] vz &
(sunk cost) Al 7 wo|th(Manez, 2009). A7/ ZZAE= J7)7}
et Aol e A dopd, O sk FAE 2 dad ¢ gle e
o] ¥t} (Guellec & Loannidis, 1997). Z1%7] el X3 F<l Z2AES
Tl A2 7Y dAelME =2 HES 2HsHA H= Aotk

ATINEFATE ASAdS Bole vAY o= AT TRAES A &6

&

Luo, 2001). 1+ Z2AEZS

i
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ol
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o]t} (Bernardo, Cai



Ao M= A AIE AsHAE g 7] el gk A

)
ot
[
l
2
|

g A&shele g0l At 53, /1Y AT ALEA 2 WFE ek
e A5S ALstes folol Us AR,
oY AT AWEAL e 2YuE, UEUE W TAE Fao] g
®

AT AV Ast ZAZ s ATAVEATL A BE

=

Mg 2] gE e ATALEAS i AIF fA5E L g

s},

2.1.2 R&D smoothing: A77/1EEAS X437 93 =8

shth. oAl et ®ist FAo] FoAHHE VY HE ANEFA
(target R&D investment) & B/3317] 913, e Hastshr] Slel,
=¥ sttt (Himmelberg & Peterson, 1994; Shin & Kim, 2011; Brown &
Petersen, 2011). o] AF7/NMEFA A% (R&D smoothing) o] 2} st} 7]
dE0] ATMNEFA AFdS 98 x4 e ® BF3 T (cash holding) & ©|
gt AT ER ool £2 8] We RAdae =83, AN

FAE A% ATA oo RHF 2]

EN

___;rx_-l! E CI.'II

1_'_] |

el



FRl8te] AN EERE A &8+ Zo|t). Brown and Petersen(2011) -2

ARG A AL dNT HREFS ol $F ATANLEA AT

L)

= H @] dv= 4

A= -

o

shelth. 531, 19989614 20024 Abo] F24141%
sheby] Bakel W47 o 75%7 HAATS ol §dte]l ATABEA 2

FHEe skl AATIe] A R se] 75 =37 A5NEEA

Oft

olgo] A&7IAE FHah7] witel nle] FnsFA Fahd &4
& <= el 917] wlEolt}. Shin and Kim(2011)& 3= A7)
2 ASEAE @ A% $U98 At 2EEA0. 4 A7 AEde o
T Fxp FES A AN EEA(asset—counted R&D) £} H]E-A]
g AT7NEFA (cost—counted R&D)E Tttt AAbA e 2= v &
Ay TR 240 Eo] O =7] wie] Qe AbAE Fa mEE F
astetr] flete] Radae o wol ARgstte A3E EESISith

HAEATS B8 AdMEREAsE A&stes el E7sta A A7

vk B2} (real R&D investment) 7} H 3% AG7NHExel 2Fo]E HolA H}

o7 yotdlr] 9l a2 & (Error Correction Model; ECM) S o] 83t
B2A0] wo] o] Fo] M th(Harhoff, 1997; Bond et al, 2003; ©]¥ 7], 2006).
ECMS WHEFeolo] FoFS ul, A{AHS Hojud w7 F (DA A7

_‘%
A ER AL FAD o] o= AE dojupar o Wimo]l A FA (AAAT
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2.1.3 AT/MEEAR A5 A Ao

AT NEFAZE Msgel w2 Blgo]l ZHHANL, o] B EE EE 7

ol BAW YEZ =74 @itk sl AUE W - A% el et
ATARTAL 2Pugo] BhEr] R ATABEAE fAGEE FAU
Hel glol Atol7k vk

Pul HPATN N ATALER A5} ARBAL] BA hs) B
= ettt (Woerter, 2011; Bloom, 2007). Woerter (2011)9] 4% 714
of AT AARF Wk AT AVEAE A%eels JErt gepinks AS
AFHow BARYE. Fo BBt 6-104 FFAAA ATAVEAE
A%stel s folol djRow /g e eov, o Fels A%y #
qlo] FolEWA AAAIL 5070 o1 Jge] A A AFALEAEZ A

&3t = A7 AU oz 7 okekAl YElE T S, AS5AH AT AA
2} Fgeof] ek o UAFE (inverted—U shape) ©] X .3t}

Bloom (2007) A&5A % 7]l Ast =547 (uncertainty) 1+ #4]

g BHSAC J1del AE o - 9% 879 BHAYel woW ¥ 5=
AFALEAE AL e flo] Y FeA ebeh o)t BEUY
NN 1A MRE BES T FEo] AN WRel FFE AART A7)



B2 2487 YN FAS S48 s A (caution effect)o] T

% A dept) ol

2.2 ATNEFEAL A5

T ZAHEI wjEH] G2 A wiel ATNEFA ARV ASAE e
o2t ol WA T w7t AN ZIdretet AN A= vid
HE S HAY(Guellec & Ioannidis, 1997; DITR, 2007; Mudambi & Swift,
2011).  DITR (2007) °fstd, =7k A wh9f(eveD o FH4
(aggregate) AT7NEHFAF Aol Aol vid AEHAES Hols B3] 3l
ARE, 71 &9l (leveD) 2 B kS W= 7 hurtet wid QNS FAE WEe
AT 71 R Aaglel AAl V1 5 oF 75%7F vid AN FAE

MEYS BATh oF 25% YEWe] A% Bl Aotk 1ex AT

o
1)

o] g, #ael do] @ ngo] YR FTek iy 7l

A id AL Qe b WESAT. ATALEAS WEsE AES

dol Azt of - o 24 W3k, 53] WA HE el ot Aow uiE ity



& ZYsHE olf, o2 A AT NLTEA WE JRE FHFE HPATo|

thall v & Aol

2.2.1 R&D financing: A7/14529} YREAFZSES

Schumpeter (1942) & AT 7/1EFAFe] QoA YFHAFo] Fast 2724
olEE tlyd d4E ¢ w2 URdaS B died A ss

shedl felstthn FRan ol F3e JRAAT 533 B el
249 B8 wEA HWA G, 2007), APAE BE Fad A

gol FEs] F2hE AL QT

il

dHoR YidaTe 2
71£9] FAjol 22 - A E A (perfect capital market) & 7F8 3kl At}

Modigliani and Miller (1958) % AFEA]go] ¢hdsiobd, 7198 FAb= AR

Bgel 94 gtk AW @
Aol el ARAFE AT QAT FASA BASA For], Het
A% FEOIT (IS, 2003). 1 A% AFEL 22F Qo] mgol B3

A HaL FAEA N ARz dd Dol duds 7HAA Aok oYM A=

o
o

AEAO] mekd R Aol = Yol AN EEel BT A=

11



Bl zae] QlolA] AEEA 8] wol ulge] Btk 1 olf A WA

2t ATAREAY B4 fRolt ATALFEAL Baxow By

2~

(uncertainty)©] =& FXxfo|t}, Ao A, 535 5 Ay = 483
S=Z 9

184 AT ARTEAL BHAYo] Frh EF AT

=

AREAL A2t T A (ntangible) o) 7] W] FAAL AFNAE Faf
2 B9 43 vt Y5 olelw AT AWEAL 5w i

2] Jgel M= AT el FAksk el ok Aakat dEE 2R

i
)
o

o]

FapA HWA zduge] wobAs Bt Al

ATNEFAE ol Qlo] FAE ] &o] 2 E OE ol FH
Hl )3 4] (asymmetric information problem)! wZo]t} AxHiaow 7
o] Ao ExARc At TzAE] A w ATslsAd e

AEE ¢ Zo] 7F¥ 1l tk(Hall & Lerner, 2010). =, A7 7/03-E& 2] 5ol A

BN

Gete] A FApRksl A GAL Atolel A ARE v Ao R FHEHA H

rir

T Aolth Arrow(1962)+ AXRH|AF SR A&A 719 AT/ 5ol
i

=

F AFS ARERE AYSHE AL olHA dde AL ALow
vk An WHFOE AdH FARE Fa, b T2AES TES 5 9

T AR7E F557] wEe] F71AR ZTevds a8kl HaL, ol = <lEiA

P ARA 7 FAE Atelol M BAE Fust M2 Aozt 9l W, AR njgiE o) Ay
ohar 3ok Arrow (1963) 7F &2, QJab Abele] Fratol2 qla)] o mx gl ag&Ade] Ase
s Ae Adgetds Agom FuugAe] gl AF=0om, Akerlof (1970)°l <A
druigolets §ol7k A& AHEE At ARSI Juudy st Al el
old JEFE vA=A e B3 ASEHI ARG AA KXot Fo] FAE 58] f8 oW
wEE kAL gleAlel wiel] S sk 2ol Fo whadatelrt (o], 2008).

12



4S9 el e zaah ulgo] ok A el ik slolth

FEH o] A= 7P 2 oldre YA ZRAE #d RS

Fohe Aeld 71909 Fod gr Adolth. olzlo] ¥ AXA Hrkw,

BAMNE A% wF: g B V3E Al & 5 oY) wEel A dEE
w7l il ot o el FApARel A GARRte] AR wthE o A7 A

3

AT Subel gtk AuuliFe]l WA 5 Qi E OE o) fi

ki
)
Y

o] A (morale hazard problem) wW&o|t}. YA ¢ thg]elEA= 2l

O-

B Aael olole A% B4 ANAAL & sbsAol Erh @4 NEAAE

of AFINEFAL Aol ARHIP o Qe z2AE thit 44

=)

ey adol FAAAA Az AL HA Xd F7F ok ol# gt AdaelA

o,

AATE ApALO] oo} gk GAAAS & 5 9 ot EAT oA

9 =A% so] BAV BAT 5 Y] wEe ATALe] AT 0 T

I FAA =GRS AR vt AR Qe FAAE At g Eel F
ek W 2 H@E 9 F7EAQD ZYnjdS 28kl "k o] = Qe AT
EA PO o)Fo Ams Y & wf B]Eo] gof XA HTh
QEAF e Fdd|gor < AF FE YA (Financing
hierarchy) 7} @A stt} (Fazzari, Hubbard & Peterson, 1988; Z3dd] & A4

13



2, 2001). AF 2 YAE vlYoRE Myers(1977)9F Myers &
Majluf(1984) &= g9 o] 2 (pecking order theory) S F&stgct g4
Hol&2 AL 2gn| Lo AolZ A A 2 SAFA Al oA dF

F EATE v olEs BITh ol VI A EE Ade] dHo

i
o
=
X

o
i
2
ot
ol

3 Fgo] Folet AMfE, AV|AEY e URAF

o
£
fols
%
i)
rlr
S
o
i)

of WEel ATAL BEL Tl YoIA /1A ATl AEHE AT
of AM, APAWEAL Rl sy ek VATl Wehe
e, ATALEAS WE T el 9 otk 53] 9

ofgo] RE:BAL v - 9% 2 W gAtol7} F4F
ol Zrkaly] wEel ATANLFEAE RATel Wake] wet v mga

.

°
Elsy

=

2.2.2 Financial constraints: Q77145219 & ZA| <k

W E o] W AFALEA WE RS BASE ATE Bo] A& o]

14



Fazzri et al(1988) 2 WAt A 772} Aol &fe] #AZE S48

il

e

, @ Alcke] EAsT L Btk o] HHAoR dAFAts FHste W
Holtk, [ZR119 [2H2]& 72t daAckstel A 2 7193 daAok
ske] 7]9E olEHo® o]EH oz #A% Zlojtt (Hall & Lerner, 2010).
ok st adEe ATNY %9 A 2 (demand) & YER AL,

T ANE EF 9 A5 T (supply) & WERATE A2

oft
o
rir
I
%
t

azel A FEe B A NEEAel QlolA & Jhee Wy Al g
& gulak=d], o] Hl&S AR dAsih wekel] f& shed WEA
o] HojuA Aok, ¥H 1UZE Q8% 0w olFsA "t dFAleksl
o A ¥ 7N Aol ([Z™1]D) UFAFe] F7H8os Foix el
T AR s Atk 2 fAsE T drh(A=B). AT A
Aoratel 719 ([Zd2]) wiiAbme] F7Hdo s FofA ™, A7 HtEas

EU(A>B).

15



Rate of return/Cost of funds

Cost of
internal
fund

Rate of return/Cost of funds

Cost of
internal
fund

Demand for funds

Supply of funds

Supply of funds
shifted out

R&D Investment

(79 11 AFAk] A e 1A ATATER BB

=x]: Hall & Lerner(2010)

Demand for funds

Supply of funds

Supply of funds
shifted out

Ré&D Investment

(29 2] AFAekstel Q&= 7199 AFHLFEA HE

=x|: Hall & Lerner(2010)
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Fazzri et al(1988) 9] A= o]F-of o]gfdk 1 =Ql W2 7k oL A7)
HEAY] WHe ARE ATEA sk AT Eeol JAHAY. V9 A7)
=, A2 714 deE 2 VI vEia FRE Al oHo] FFH6)
ol A A|ofo] AT o= Wi ol ANt FEAE WAskAl vhg
= YuiEtk(Fareh, 2007). AA7IAL TS AR FAATE FAE A
7] Wil gulgo] ¥ %7] wEel daAcke]l ¥ A EAE e
Hr(2007) o olskd, Hwk AF (high tech) o &3 7]1jo] nlH ity
(low tech)ell 3% 7ol Blsf WFdaol A7NEFA7F WkshA 1ke-3
Tk ol dAldEo] &ud VY dE dgAleke] A rheAdo] v
Za T

Czarnitzki et al (2009)& A7 71¢FAE (type of R&D) ol W& A7-71E
T4 Wed ARE FAEAT. A7 (research) T4 A fole i
(development) FAFHt} 4714 (long—term) o] E&2do] =t} 187

ol FARZE A Fsol FAD W M Y Fgol FAE wRu

F74AQ Zevigle aF e Fol uhek PP FAAE 2Ll gol ¥ Erk.

_‘d
olo
o
i)

a7 wel Ag-FAe N FARY iAol wheh gshAl w
(Czarnitzki et al, 2009). thH&2] A4+ A7, Addel w& w3d=
wAE sta Stk ol #E 5 el e 7IYE sYsA whgsithe A
Aol Al =27 o] Fol A= Zlolth aAwt FU 71 el 719 b o]
A/ (heterogeneity), 53] 7|=&go d&Fs vx= Q<o dist 1d&
shA] Z A= A 7E Sl

17



2= 7192 (firm level) At Hlo|E 7} @o] A H WA

_I_4
Yy
i)
Y
-

WO AFALE SR, AT LT W JEE sersi

>
o[\

M
1%

o] o]Fo{x 31 Qlt} (Hall, 2008; Hottenrott & Peters, 2009). Hottenrott &

Peters (2009)+= “F7l8 o=

=

napol Fol ATk, 1 AS oltiel] Ab

80]-

S A7 o e A

o

ga Ao dActale] ot 719

M
e

& gretaigitt. o] HelEE A ZEY (probit) RE & ARl F7F A
e ATFNEFA] o] &3 A 1, o]&A oW 0oE Fi AT
st Ay, galed® (innovation capability)©] £11, o 83 =xFo] 4
%] A oko] WS THsAd o] =k

UM A A AFE2 WFAEY Wl wet AUt EATE oA
(symmetry) &% WFEITH= QAo A o] Fo Rt} o= 7ol gt 3
Hup yiabso] A e A9EREAE Eoli, B A¢E BY we
ATNEFAE Sd= ke ARV sdetvs Ae Yuldth shA
Paula(2010) = w2 27 e7F B o]l Al7le A71EFas S57F
Al gHEF ofskel Al7]e] AGUNEFA 29 gE AfolE EAlslT B4
A3 84 ALAE7E B olekd] A7l AFNEFAE Eolve AEE
HAARE, Bt o]de] A7l A77itFEAe] Wes dor|A ddd. =,
A9 Wkl webd 7o AT EARe] WSk v oA (asymmetry)
= HQlt= Zojth

Paula(2010) 9] A5 FaiH fd2 5 e F7HA AAE S vt3EA



o AsA AR F94 Cigidity) o EAATHE Aol A
ALFEE BE olSHE ] B AV APAWEAE Fof wol WEA
AT, FAH ALFAL BT O (F] FA) e Al ATAREAES
FASEL s Aolth o FHgel YRATl FolAHLE /9ol

L sEe] RS, FRow AR 58 £

k= AS oulgn olefst Ao w QsiA Y] w3 ] dFel

dolA pol7h A7 (27 3] AVwd S vEhis R, Fr1Hozs

F7F Aol FolAH AN EAE 59, Aol Eolgd FAE £0

A HWA FA o] thehbA skt

Demand for funds Supply of funds
D= fU.F.X)

Marginal cost of capital

o Rate of return/Cost of funds

o4

f3)

- . Innovation project

Z=2]: Paula(2010)
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ofe Wt

(29 4] dAFALE] 7o w7+

ofth. 27449 ATl FolAH ek

TEol FHto] FrhH o AgNE

ol @rjdew 4

Demand for funds
D,= fU,F,X)

Rate of return/Cost of funds

Zre] gl wARthe

r
S
o
o

Supply of funds
Marginal cost of capital

| . . Add cash
ComCy™ Loy
= P K Innovation project
(29 4] daAlokste] e 7198 @773 S
=] Paula(2010)
Zhuang(2013)°l 2lst¥, 41871949 Aol vl 87 24 o]

s A dERt A7 9

A F7HAQ

TANEFAE oF 0.0798] F7HA7IA R, Y

Aol 1298 Eols

;H "‘i 1_'_” 'aj}

TU



A Ao, AFNEFARE oF 0.169HE AaAZAT. ol AA7IFY B+

)
ro,
-
-z
APy
ol
ol
)
rlr
po)
o
1o
=)
"

Wiabgel Eols W & & e A%,
ool wral Adsd 7199 A

AT ALFA7E vbgshs A=t
8t (learning) & &38to] WlF-Abs Wste] wE A7dsEad ®E A

(mechanism) & F¥ 3} (routine) 3} 7] wj&o]t}.

2.3 ATNLTA A543 45

B A B AAY ATALEA} AL Bel=Lh, MBS Hol=

Gl glo] ABATFEL XA ok ek,

bl
o
N
r
£
O(:)\:;
re
-
iy
e

g Zolth A ARFEAY w2 2V, WE BE&A dACR A
= oMl Bukd @S Wlgo] 2 EY] el TS AEEE A
ok olell diHH e wd2e AR FAALeR el oEs)
ol wet s Rbsdtvke Alolth S, A

FA2 gl QoA WEe] nhE 2Au g, w2 g nied o ra
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A% A
AFMEEAS] =2 2AuE, wjEn]  AFNEEAE UFdgd &t
SHA A o] RS wd F s "o yidadsel o o
A&td 1 @t (Harhoff, 2000; Lach  7Z3HA ¥ &3ttt (Hottenrott &

& Schankerman, 1989;
Himmelberg & Peterson, 1994)

LARFE FUstel APARER
5 A&7 8 g E.
(Himmelberg & Peterson, 1994,
Shin & Kim, 2011; Brown &
Petersen, 2011)

ATAEE A9 AAE 98
G Qe TRAE 44578

A3ttt (Bernardo, Cai & Luo,
2001).

Peters, 2009; Paula, 2010)

kS Holth(Mudambi &  Swift,

ofe] & Aelld = ATNLF

o tlal SASult AR A P o] FE B

4g AR,

b

= AP AFeM e SAE

TES w4 25U 7195
&2 ¥ oyt AFNEEAS shele

H Aolth 7193k o] A A (heterogeneity) <

AM= ZIdvids A S I

weksto] ¥

A5l AT

A7k ASY S AT} AEYE AL

ol A 7]

ok AwlE AgA

1%
ol

b e,

FEA 0] go] FASA
frlo] Bstehz AAstelA A
shA @4l

neishA ek

¢l (incentive) AE7} t=27] o



alp)

e

gAY =0l
g, 2% AFolA B

= =
= =

of weh AN A

A

Ao

=
R

= ZAABl A o] Fo R

bt

S

AE7F 54 (symmetry)

< A7 B A A (asymmetry) o] 2=

s

fife)
o3
p

K

—_
fife)

bol o

J|

FTAl a1y

S
=

A (asymmetry) 3 7] 97+2e] o] & (heterogeneity)

]

s

el

<= 7193 ZA7Relel

2 ohe}, B4

o 714

A A A A (firm—specific) & T Fo] Q1S

=
=1

Hste 714

Z

171w

Fol® TS A T 9 Aol & 2

o]
=l

PN
T

I o AolM Vg7 A

o}
2L

I

APATE A AL

A o]

T

3r
A

2.4 7]

A AT LEAE

A =
AT AYH ALk o] 7] 37

7187} FoAAE, Ve

s

<]

=
| S

shofl A 7]

A A

FojAd, 714

71q1eie} ohech
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2 3
g 2S AHH A st olE & VedH Fo, HF W UEdy, AF

M-St FA Bt AyATE AR A S

A FAES Az sdskA o, JRAIREe] A Lst oA
(heterogeneity)©] EAgth= AMdo] @ HAFEA e gl el Qv
(U=, 2013). 7193t o]&AAdL A7) (size), ¥ (age) &2 =840 2l
ok ofyel, A (resource), 9% (capability) & W&l QQJQOoZHE *x

A Et}(Dosi, 1988; Canto et al, 1999).

A3t A St = o] A S A ] dseolat Aoz e FasH
A==, 2013). 53] 7|99 &e= Fdl %, 4% A4 a8n
7143 77l At 714 544 A4 (firm—specific) ¥ #d @ 7=
F2 719 7Y FAlgss dYA = (Canto et al, 1999). 7|9 544
AA oz Qe YRt V=g He sdekA o, VARt o] s Bl
ofH7] el ZlEAage] Aol VGt oHAd e A &S s Fod 2



Qloz oJAXNTH(Lall, 1992). 33 (2006)> o - TA713F Akt 7}
A&H oz Uiz ol fE Ul - TV 71wk zpolel] 7]ld Aolgt &
Atk 287 gl 7193k galdE 2olE A9ty felME 7193t
71 zpolE ol gt

Z1eol® e 19709 $ubel] Skl W St AtolellA] thFstAl A
ojxo] gtk AntH o R V&g VE Ved AAE FF, FEIE 5
g (Lall, 1992) 283 71& A& Atgoz A2 A2 FEdde 59
(Kim, 1997) 2.2 Aejath(AYF & 37, 2008).

VNEdEg 7 M Tad WA A T shuoln (Dierickx & Cool,
1989), AATHAE AHHoR FAY] g Fo3 sHolth(Lee et al,
2001). 71&=od=e Algto] Aol wet 22 e yAs oM, o 7}

% Qla, BW E7hed ¥k oyl A E7Fssh’] wEolth(Hamel &

g
=
[ab)
=
=3
[ab)
[N
—
O
e}
=
g
o
~
it
12
ot
flo
~
)
i
>,
o
Ho,
=
£
o
Y
iz}
ko
BN
M
o
v

1o
-z
R
r*o
1o
o)
2
=
2
e,
4
i)
rir
pa
o
°
-
~
=)
Sl
=2
~
)
12
oft
o
Jo
(i
ol
~

2.4.2 71eq7o] A7/NEFA EFl vAE I



m{m

(Cohen, 2010). 7]&9&go] AW 4%, AF/MEFAE 881 3=
Qle] At (Hottenrott & Peters 2009). Hotternott and Peters (2009) 2 &
A 7199 A T2 95 (Marginal rate of return; MRR) & & +-7)uH &=}
Az, 7lsdd ada 719, Ak 54l s AEva Kokt Vs

= AL g 3ol Fdsitd, olgudtE Frekhs 719 RAFA

1L

TAEH AL H]E(MCO) I ZolA|= A -olA Fx d4) e A7
F2F AT = 7|edgef wel ek, o] A4S F& Hotternott and Peters
(2009) 2 7l=ddFo] =2 7|99 A AN FxeeEo]l =7 wiTe,

F7HA o R URdsAmel Foxittd, Vs de] v VIdEy A

of EAE HEo] wrh Ae AEHoz FAFUL o) s|Ee] e

>~l

7199 A% M2 7187F FoAAHet e FAE B Ve Faol %] 0
woll A el FAR o] FojA=d AV vk= Ae vl 137
el Mz 7187 FeiRe w, Ve Vg7 - o Vedd
ol meh A Y FAEEe] dAEE Aolvh(d

ko
d8E I st (2008) o ofstd, ZlEgAAg el oA Ve £Ae

AR At VT ATAEFAY] =dA4E v A, FARSE H
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TEE obd KA (complete complements) #Ajo]7] wjEolt}: (AW E

& sHEl7g, 2008). A7IEFAE St 7l &o] glod YegAlol

Az o] Fold = QlaL, VEAZge] et

W 7]Egalo] do] F 4 glu o9 2
2 A1) oz Yt

=4e 9WE 3} a4 (2008)

Y(X,R & D) =min(éX, BR & D), 8,5>0 A1)

2 (DA X& 71E9%, R&DE ANIEEAE Yeda, Y& 53¢

22 VlEEAs dEpd 297 mZe] Ve Vesd¥Ee de A

242 8 4 rH@AWE & shHl4, 2008).

Qokstd, AFMLFEAE 7ol 7H V%

_I—'EA
gEtt 2L oju @,

A 7187) ol Ad e

Aol e dF, ATS

N9 7% el ok AT

of wZel 719 ATNTFA

g5 AolE aH el 3ol Ve Vled®s adsfoF

2 AASlA FAHA A weka) wAIL ok,

W2 A ghe] fgo] WA = BAES L)
27
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2.4.3 71eq o] A7/NEFA Sl vAE IF

54 (dynamics) #8elA 7]

ﬂH>
OSE
flo
re
-
=
i3
It
2
2
o
o
o
=
2
o
S

AR, 7leddS A7 48

OHT
N
dp
o,
o,
o
o
o
=)
2
o
re
-
=
i3

m
B

5 AEAdoletar sk, 7)ol Ay AREEs siivd, =71 A

sk
=

%45

o
fo
Hlir

gt 50| = S v sttt (Antonelli et al, 2009; Johansson &
Loof, 2010; Trigurero & Corcoles, 2013; Manez et al, 2009; Peters,
2009). Manez et al(2009) ¢l olstd, AF/|ESdFS T3 A= A7

24 35S A%sed Qo] Fod 9L Frin, F ATNLEA BF

EAZ, 7edFo] AL s &8 (exploitation), 4 (exploration)

of mAl= dFolvk. &84 e, EA4F e March(1991)°] #AAEE 7Y

3. AR HES) AL APABEA A e A L Aol AT

FE AKHS ATALEA BES AL FASAL 2L Auise, ATALEA A5
ATALEAE A APl fAses 448 e
28
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o

R

M2 AxT,

fol Afz

[e)

=

°©

1t

2

t}. Zhou and Wu(2010)

A& Mg

i

)
gl

[e)

A% BAsEh #4 Aol o

o &

o, BAe Al
AE 3

Eﬂ"é‘

=

7110l 1
452

o
l

R

=]
S

shel

S

How &g
o] &
w719 &85

B3

el
;Lmo

s ojubA]

S

=13
=

50] &

U—#}+4 (inverted U—shape) 4|5 K

-
R

e

R

=
L —

A2
x317]

<
=

71E 7

z|

o NegFe BAsn

-

171 welth 1A

[¢)
AFARTA Aol S

}

1t

=

7199 75l

itk 714

=€
SN
A

]_O

d|

ES

SHA]

°©

ol 7)ol o]
1y

=

=

sl A 7194 271, AbE Sl w

S

A A

®l (routine), ¥4 (inertia) W&ol &S FAsHA WH3A 714

Sl Zol gt
29

S

=
-

7_:]]
(technological trajectory) el 7]& X2 &8&&
=

o) o,
Cl):!_

H
7143 1= ®E Afol

L

S|

s
)
xr

29
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AATE AbolollA LA HA &2 AIE EEsiAttr Btth kA 4
A Ve AaE e WY Jrel Y& v L (Cohen,
2010), 719 2 gal&dsS 24 (Canto et al, 1999) st} 53] 7| =5
< AgNEFAe] A S WA, FAENE WElA dor ATt
= =t 287 wEel AgUNEREAe] 73], A" T40] TR

%
= o, 7199 ZledZdel web AGNEFEAE HEA7Is AR gE Al

ohoEE JEee] BU A1 AR 7SSk Sl wepd 27t daT)
WEAE F7h, BRATE JEO] Aol BT Aolut.
o] B ATt ATNLEA JHsh 9F WE FAol FolRg o,

Q1% el @e] Aol ATALEA oW AL v AT olelF o]
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3.97EY 2 A7

3.1 4714

AT A

1o

507 Qs AN FEA AEAo] Beltks wjA el
B rely AR A3odfo s AR/NUEAE HEANS Rolty A8
AUtk ol ATNEFEATE AEHHE Kol HEd-g Holtfe §lo]
AFAT=L DAHA & Ao
= ATl AFNEEArt

w#&astr] A AGUNEEAR HE T4 Fojxle u, 7Ijle] oust s
& steAlel diel As R ) g

MEAE Holtrh AS4e nolt e

AFALEA HS ol gel 9o ABATES RE 7199 7]%e o]

O

Jatehs AAFelA T4 7187 FoAW, ATAVEAE FAA W

AR BAST SR ol A8} FolAw, AEdFe f - 1
Gl webd AT NEAE 24 (AEF & Y, 2008) Ak 2 1
HaA 2@ A% AT o

Foll F4o] TR W, ATALEA B Pu 7199 S
A

9 # GF AT YY) W] ATNTEA Felo] ok 7137t FolA



2t

AL 1Y ATAREA B30 7137k FoiAR, EdFe FH
R AFAAEAE U FUEE FET ot Z, o

WER WE A 98 & o)

o

ATNEFA G fgel FoAA™, 7 Aoz AEFAE
=0k AR Ve ®el w8 A AdAoR AEZFAbe] Hla AgNE
FA FelEe] x7] "WEel Vled®e] v VdEn A ALEAE € E

=

ol & Aot 1A Ve Eol xe A L et A9t Ess

2
ol

&l 13 ¥ FE (routine) ol QA AFNY FES AHEHE Felo

1%

o
A YERE Aotk (Zhou & Wu, 2010). o] 2 E3)] 7428 © &350 e

Fdauy

7Ha2: 719 ANEEAE 8o 1ol FoiH ™, 7
MEAS O Fo|LE {18 Zlojt &
EA7l=d S & otk

=

= AelM AL, M2 ATe el T4 W Ve el wekA



> | R&D,

o S =
(ASALES>0 or ASALES=<0)

HEZ7

R&D,

{r

Al

7129

AFALER H o]

B

]
P

; 1_-_]'| '¢1r T

¥

33
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R&D, R&D. ASALES,,  ASALES

it — + it—1 + + ijt—1 + TC
Cs. By + B, cs,, b, cs, B cs., B,
ASALES ASALES 4
+ﬁSTl,t*Tq,t +ﬁ6thl*qu 1+Zﬁ Xz]t +0{ +I/l +€

it it—1

i=1,2,..n ¥ t=1,2,....,T 21(2)

R&D,,: 7190 i9 t7] AFNLEEA A&
ASALES,,: 7191 i9] A710u] t7]9] viZ o ws}e
C, 714 19 ] N=dF
X, 714 19 7] BAW

0, 714 i9] 54

1

AT NEFEA} HE9) jZ= H3 s H o= A AE (capital stock, CS)
o7 A @85 A3} (normalize) 3 tFH(Shin & Kim, 2011). ¥4 o
2 AqrstE YA wiEAHFE ARSI SRR 2 Ao mjE S A}

34
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oA os MEAel e FPNPALL ol

°tat7] gl 714 9]

gtstel= Zlo] AT

) Z N % (ASALES) &

olgatott. WE e Wl AAow seto] ey wiEe] A7 EA
@AW olalai HEs) Ak ole] F7)9) ATALEA AAAS B
o glolA] ATAWTER §7 WEE spebshov AuEow ArgH uE
WE JEE Fo ol Folalnt

B oATA ledge] Wz MEN ATANLEA WE o] o] 2 E )}

5 H7] &N 79 ZFy vE Ws ol A5 28 (interaction term) A54E

7(‘1 OE /\]z

“D)+BIC, +

] xTC;J)+ZﬂX +o,+v, +¢,

Tt

2o x@eiglnt. WEN WE Wkl mE dEAg gy zolg: H7
AeA ME IS oA EA ST O, 7HE2). ol HF
$Ao) o]g RYE 4 (3%

R&D &D ! APSALES . .

it _ﬂo +ﬂ1 It—1 +Z(OCJ it—j +5J
C*S;',z i1 Jj=0 C*S;',z—j it—j
Z( — 9 xTC,+9,
CSZI—J It—j
i=1,2,...n % t=1,2,....,T

35
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Aghion et al (2012) o <&td, 7} 7148 ASALES,, ; ° B+ )4, o]
3= 3l (decomposition) 3to] Z}zbe]] wh& AF7EFA vESAAS 45k
t}. o] 2 Hgato] B =FoMi= ASALES,, . o Addin] wglsko] &

Lo Balstel 7ol mE ATALEA WS &P FEHE

{i

w942 wetelad vk APSALES,, | w%el Aol Ao wse

o < A3 1 W ¢S AT, L olele] Aeol= 09 w7t

i‘l
tlo
e
o
Jo
1
st

2k o]k WHE  ANSALES,, ¥4 Addin s

AR AR)s FA] A # dAFtolA = W EAE (panel data)

£ 1 a5 (fixed effect model) & o] &3t} Y EHRHFL A
Zhol whet WishA] k= dd NASAe FAsoF & E4 (parameter) ® 1h
Tt Eyoltt JAIEAS FEW S (random variable) 2 97| &&4a 7%
2% (random effect model) = =Fo|7} Qlok, LA GARY S MMASE S F
et flsliA el dd JHIAEE AR gE2wA g eo] v 7
St (R1Q1A] & HEA, 2012). =, 2 (4) oA AlRtel whef Wsk] gk= 7HA)

SA ()= 29T A (aty) 2 AE /HAER Seixitks Zol
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Yie = (OC +ui)+ﬁxi,t +e, 21 (4)

1A

pol

PRl A (4)S FHs= W ols within WKy A4 FH v H
4 (least squares dummy variable; LSDV)°0] ¢t} Within HES x2S

3l NASA (u)= N 4

o
ol
o
S
>
e
1
|o
l
=
__)&I
It
o
o
X
[
ol
ol
rlr

H}

%, AagAe 59

L (unobserved) 7147F oA S 2 Ao g o

ot7] wiEolth EeF RN FEAGEGS A= 9lojA
Housman test 7I"< AH&3) & A3t gEasrt vk AF7HES 7140

Y owithin WE 2Fe A @)elA WY 28 HHFoz o]FoR between ZHE WA

=) :ﬂ(xi,t _xi)+(ei,t _ei)

T (WA & HEA, 2012).

LSDVE e A dulisg ol g, y,, = Za +Bx,, +e, (W24 & AWA, 2012)

chi2(19) = OGb-B)'[(V_b=-V_B)" (=11 (- B)
= 2553.19
Prob>chi2 = 0.0000
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Fowxn SEaRRFRT nPdaRrFge] AHs Aow et

G2 97] A AY AAFM 7 BA %, A 1FUe] T S8
oF ah=vl (Baltagi, 2008; 71214 & HF, 2012), £ A7) AR Y
MAZ7} ol & FAFES A4 Fakr] wjFolrt.

BoApddE F4doz GMM R3S F4de] ndEnwd

Fgd el v

1%
o
ot
o
e
2
-
=2
>
o
o
ol
rlr
S,
=
ok
o
1
flo
ofN
dp
E
4
1o,

A7k (lagged value)

o
(A
o
(i
B
fu
>
>
ofo
%
offt
2
£
i
ko
ofl
o
<
jm)
[oS]
2.
(@)
o
a
jm)
o,

model) o]t} &2 #d RIS HFEA T

Qapg Atolell WA A LD

4
30
* g
ot
o
o
2
E
offt
E
i\
©

ofN
1p

Aol gy #A ThsAd e &M AAE Wade AHEs

kel
e

31 i (Aghion et al, 2012). o] W&o T2 mid R A

o,

2SS 9siA  Arellano and Bover (1995)¢ Blundell and Bond

XY

(1998) 7} #| A3k A) A~ GMM (system GMM) F4L 3t}
IAEYEHY GMME 53 ASE4S 7)o 4A T3 nHANER]
A7) (autocorrelation), ©]#4AHd (heteroscedasticity) ©¢] =AAHFE 7

YA A7 EE o] RAL

o,

of AT B vEEH

o
i
o
ol
)
"
e

d ol dddolH = AdnolE ok AAAHlH o EAS Aol 7H

AL Q7] witel @A}l olabdely Aol EAE Tl wo

R

(V114 & FHHAM, 2012). olel o529 EAAN-E AT o] Fsih

OF A (39 AAYINS NAYE} BHL FA LA, A2H GMM



BEe FUHAoR BAS Aldsgith 24 At 43l dvE Jlolth

3.3 A5
B oM =l & 7] EH 1 (KISTEP) ol wjd 2AMeH: AT

AFEEA ARE o B3R o] Ami JYRPUATLE BAFAL Y

719 AFE gew 3 AEXAIE 298] 80% AXxoltl. OECD

o, 7I9E daid s ad

=)
=
[ab)
w
(@]
[ab)
=
=
[ab)
]
[am
o
=
~N
(=
ol
o
3%
|o

i,
2
2
iy
r (o]
e
offt
o

TPHL Yok A9EE . ATALRA, ATAL A £, 979
E'_zjl



Adad, ol 54 WeE SaA =

B

g2 ¢ 7wl SAs7]el

Fl‘
ofelwol At o] wWEel 7led el (proxy) A A Aol thek

dEAl delass e, (% 2] o v ATALEA A3 =

rir

(=

A Zo| 7k de] AR5+ 92 g (Schoenecker & Swanson, 2002), #
Aoz 7199 Al &xo sl & mHIT ¥ oy, F4o] folstr] uE

ofth. AW o] WMrE ATALEAL} WFE YFa /&A%

S

/\g A

)

A

gtk e AR a7 gtk el #4% 71X AtHCoombs et
al, 2006). 55 52 7% Wren Sgac /9o gadEe] i
T AelA 537t 7199
NBE ANE AL £ Y b TS w507 Wl A% S
nhe} )%,

g Qe Aol otk FAE 7HA L Ut (Griliches, 1998). 538 njct

2 71519 71&9% FHe) FHAA T

N

.

o,

AR AN B B oz &P FRE RE 553

7EA7F g2t SAIE Beksly] fsiA 53] JETE V¥ dyisR
45 7|% d(Dutta & Weiss, 1997; Narin et al, 1987). sHAIRF 7|
A1) 143k Q) X212 AA(source) S F A B A ethe A
of, 53] 1 eJFAAe] FAAREH Ut o5 29 A, AL v
T UE VeEd¥ MR =8, 839 o] E%(scientific publication) &
o] g38t7| %= sh=dl, ol ulF-E 7% #HE AT FetEo] itk EA7F
ATE TlESF dEwsE dapdE s AREes|E st Vs d B,
A A it 1ol AstE FEA (tacit) Aol ol AF7HERIH o]
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wow wesrs wa 71&A40] gol F45o] gk A2 oju @) /]9
%

23t} (Belderbos et al, 2004; Caloghirou et al, 2004; Hagedoorn, 1995;
Nieto & Santamaria, 2007). stA| R 7] &2 A 214 of] e}, Qlzetel 3F
& BHxpitel oM E A E =, ANERlg S VedE HEE AN
Alolli= ol & eekA Fetths SHAIZE Sl

T ATeM s gAY & Y Vg ® Has TolA ATl =/

FAY P& (ratio) & ARSI A7lEQIE el 3= AstE A4 BadnE

St
°
i
i)
o
2
1o
Q
1
=

T,
]
o
o,
oo
o
of
%
e
o
i,
po)
o
e
%
ol
&
30
o
=

=5 i

Schoenecker & Swanson (2002) AFNEFER A=, ASsE

Dutta & Weiss(1997), Narin et al 53 4, 5328

(1987)

Schoenecker & Swanson(2002) qHEA A A
Belderbos et al (2004), Caloghirou et ARl g /F0 Y
al(2004), Hagedoorn(1995) Nieto &

Santamaria(2007)
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st7] fleliM = AN FAbe] YFS T 8de SAlStooF S
Schumpeter(1942)& 7199 57 AdSFS, 7HEE 5 e drds
o] @7] wiEeol AFNEFAE FUbehE A @] Hlva Hetn o AT
o] SR VIt EZF A7 EAe M A= el diel W AT xdy
Atk weEbA JgHEE In(EAAh) o2 FA5k 7|t R(SIZE) o mE
AF/NEFA 2dE FASHT
FAE &R A7 FEAbe] &S mHH. F , olAE A&
dlof a17] wWEol #§ 7hed vrdge] ol & ¥ ol FAngo] ¥
& A9 AN FAAE F74ARD 2En s 97 A o] £7] wite o5
e Blgo] Auder 2 5 drol gluh olol HFAHE&(DEBT) 2 FAF
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ANGA Wz} ol wEbe A ARFAE Wk ARIY oled aaE EA

a7 918l 7 AR dulEs(YEARE Frbalel 4% BAagi. 1a

K

kA o2 7)4:4 7]3] (technological opportunity) 7} @ow, od-71
FA= 5ojdrt. ol & flal A AN EA Here dddiy wWs A

oh AR T olfi A AxM gw

b
>
5

»
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o
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N
i
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o
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39 4 =7

7] ATNEA=E

ASALES/CS if ASALES/CS>0

0 if ASALES/CS<0

0 if ASALES/CS>0

ASALES/CS if ASALES/CS<0

t7] 7=

(=AT7 L e/ )

wE W E T 7)o

W5y
TEHSF R&D (1)/CS
APSALES(t, t—1)/CS (A)
ANALES(t, t—1)/CS (B)
s9ds
TC(t) ©)
(A) or (B) x (C)
DEBT (1)
SIZE (t)
FAHS

Am_industry (t)

PUBLIC (t)

YEAR

71 A7
(=In(ZAH)
Ak A HEE
t7] Ws}=F
1 if 7] AFRza 3

0 if t7] AFRZF v
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2AXQ AFRAe] HAM AR /2 BYS B 5 A T2

g EASs skl 2002dFE 200997kA 245670 7194e =wddE

(unbalanced panel) A=EQ1H|, T #S5X= 12,1367 oltt. 7|HH

il
i)
B
w

doll A o 7d e AR7F A (gap) fhol o] Fo1 A 3l

[ 4] 7%= A
LR #HE5A] o xEazt Hagk o 3t
R&D/CS 12136 0.444 1.272 0 19.1
ASALES/CS 12136 0.812 5.734 -49.2 68.2
APSALES/CS 12136 1.450 4,812 0 68.2
ANSALES/CS 12136 -0.642 2.793 -49.2 0
TC 12136 0.128 0.123 0 0.785
SIZE 12136 17.421 1.524 12.6 25.0
DEBT 12136 0.510 0.251 0 4,72
Am_industry 12136 0.012 0.480 -5.19 5.39
PUBLIC 12136 0.334 0.472 0 1
(£ 4]E # 7ol A8H £504, SH9Ms 9 BANFY ofetolol
(outlier) & A|A 3t 39 7|2FAFS YEH Aolt}, [ 4]olA & F

ol ARHET F3 oFE Uetdl= PUBLIC W4RE Hr|dSgolw, 1}
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= 217} ASALES W59 @, & ghe thehilis zlel7] wie] ANSALES
9 Higkol ASALESY HAzh, APSALESS #Hujgko]l ASALESS] Hujzt
S vepin

olg] [% 5l AT AME & FeHAsr AdAdA ol A
PSALESS} ANSALESE 77 ASALES W59 oF, & 7kS vehys Ao
24 ASALES®} 2 o] A#AAAE Hola UA|NE 3§ R or o] o]

gHx gomw mHuae] oftt,
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R&D ASALES  APSALES  ANSALES
/s /s /s /s SIZE DEBT Am_industry  PUBLIC
R&D/CS 1
ASALES/CS  0.250 1
APSALES/CS 0418 0.874 1
ANSALES/CS -0.208 0.546 0.070 1
TC 0.378 0.049 0.117 -0.103 1
SIZE -0.206 -0.050  -0.101 0.071 -0.302 1
DEBT -0.041 0.008 -0.001 0.017 -0.035 -0.087 1
Am_industry 0.015 0.028 0.027 0.011 0.008 -0.013 -0.002 1
PUBLIC 0.046 -0.008  -0.041 0.055 0.144 0.018 0.0488 0.007 1
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AZEN M AT A7) o, o]

2

g EAE BYS A

SESENEEE R SN EE DERE ERE DEEIREEE D
B 54 A6l X5 9] Wil exbae] ol #Agelut 2] ko]

AT 7hsAol oA & FHEAH, 2012). A4 e ol FAabAd o]

o

i

EA A WEEH o] £2D 5 oY) WFe] AdeolE ¥
Mol MA olEe] sujoltE PAsfoF Bk [E 613 AT, ol

A4 1A Aol

(£ 6] 47143 ol¥A 774 A3t

Woodridge test Modified Wald test

Prob > F=0.0019 Prob>chi2= 0.0000

[£ 6] o4 w vish o] Wooldridge B4 pakol 1% #8 FFolA

1A A7) 4he] EAsHA eths AR 7 4eeh 23 Wald 43
v 19 H9 FEeA BRAYE BERTH AVMEE 7
202 ekttt ntebd B ARl M 4719 o Rakgo] FAe et
e oR st ol FAFY EEeA IS By 98
A EAN) A STATA O] §4S o] g3to] 42 saleh

S B Aol M A @ nFEARF Y FPelis oY, A7)

___;rx_-l! E CI.'II

1_'_] |

Bl



ol 4 (3)

#AZ A3 ek olel 27}
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TAl 3L

[e)
=

= o]z} 9]

el m /el
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i

BK
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,_lr”
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it
,_lr”
i)

NJo
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)

T+

319 27, Model 3

S

4% stgith Model 1, 2,
7}

ASALES 7} AT/t E 2}

7

°] ASALES Wl AT/1EFx7F o

R

o] Azjojry. ASALES W%Fo| wh
3]

S|

ol opu7] ol
SRR

S

B7] 9]

=

o]t} Model 19] 7%

VS|
]

SEE

[e)

=

L —
-

o
O]:, L=

AT NEFA; A5}

sef o]

AL sh7] witel] Fo3k At

3 =

Al

HE

71=99%53 ASALES

o,

HA w S ol

°©

2o

= 97

Model 1, 2, 3 2% ASALES

B

Foho] 7]

F7149 )

L —
R
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R&D (t)/CS Model2 Model3 Model4
R&D (t—1)/CS —0.140 s —0.138 s —0.141 s —0.170 s#xx
(-10.3) (-10.5) (-12.8)
ASALES(t)/CS (A) 0.017 s 0.027 seex
(8.69) (9.61)
ASALES(t—1)/CS (B) 0.020 s 0.028 e
(10.7) (10.1)
APSALES(t)/CS  (C) 0.020 s
(5.15)
ANSALES(1)/CS (D) 0.027 s
(4.54)
APSALES(t—1)/CS (E) 0.032 s
(8.50)
ANSALES (t—1)/CS (F) 0.011 =
(1.85)
TC®) (©) 0.985 s 1.022 s 0.050
(4.45) (4.61) (0.22)
(A) X (& —0.062 s
(=4.77)
B) X Q) —0.041 #xx
(=3.75)
©) X (& 0.138 s
(7.79)
D) X (&) —0.307 s
(-14.0)
(E) X (& 0.009
(0.54)
(F) X (&) —0.076 s#xx
(—3.89)
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R&D (1)/CS Modell Model2 Model3 Model4

DEBT (t) —0.213 #xx —0.210 s —0.228 w#xx —0.2505 w#xx
(=2.99) (—2.96) (=3.21) (=3.7D)
SIZE (t) —0.224 #xx —0.213 w#xx —0.2005 s —0.162 s#xx
(=5.07) (—4.84) (—4.66) (—3.80)
Am_industry (t) 0.007 0.007 0.013 0.014
(0.54) (0.57) (=0.77) (1.12)
PUBLIC (t) 0.018 0.013 0.013 0.022
(0.66) (0.46) (0.47) (0.83)
constant 4.45 8 4.142 s 3.998 ek 3.310 s
(7.77) (7.18) (6.97) (6.04)
YEAR Included Included Included Included
no of obs 7,224 7,224 7,224 7,224

%, **¥5%, xxx1% Fo)FF F2

%10
2y A A7 ES 1 g avEy

:

U3 Qb A= ZEHAE 9v|

FEUF APALEA N/ ARAT

Model 4+ 21 (3)& F43 dAijolty, Model 1, 2, 3 ¥+= H=274 A
SALES®9] ¢F, &9 Wake webM whs d % (asymmetry) & 7]&9 =9 o
gto] th=7 JElgS AH R vz fgto|tt wjEd Wmo® Ash A

o] M AE 4G

flo

APSALES, ANSALES 2% <¢ko] FomAes 29

t}h ol APNEERS] «dF5E5a (cash flow effect)” A3 7] wf

¢

oo

Fo]t}(Hall, 2002; Himmelberg and Peterson, 1994). "% A&
7hsdt Rdes5e #A4AE 6] didd AT MNEERE gAaA7]A
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o] 2719 AFE ATTEA AFA k] WAL T4 felo] £ u)
ol 7137} FolAW Ao AT AWEAE T/ S AL
2 oldl & 4 Ytk ANSALESOIHE U], t-17] BF &9 A= f9v]
stk ol: J1&dFo] AW 4% ATARFEAS Heew b AL
Btk $9 F7 eIt RE /190 ATALEAE Foledn Wk 3
AR APl AW F542 1 Folk Pust dshrks AL vtk o
L pa2s AX s Aol NEg Pl 2 AAFE & 37 oA
ATAREAE fA57] 98 27PL AT e

A5 st ®d, t—17] B 7]
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NEAFTO S ATARTAN APH 02 JF& vAA ek ol&

oh. 71E9 o] A EEAle AHA o7 JFS v o] ofyz}, w
Zo Wb Foigle o Vled®e] dyNEEAE =AU dFe T

Atk 2o} BAWNSE Aviuw, $AHE&DEBT) Holdss Ay
o]

Al go] G Foh FAuEol ke A 9 AT xge] o
®oohel, o[4E 27] d Aol 28 H7] WEe ATAAEAS T
ogo] Fol 57 Wolth. 71909 A7 (SIZE)7}F 74245 ATARER
of &9 Qe Fi Ao UEhEth ol &R /9U5% /]9 AEA

O F AFNEERE ks stk AS Qusto(BES- 2009). 18] 11
71919 =77 AA g3 Aol e g9, J1E8ae 9% v
ARG #5e 0% 2us 7] Wedd Zow oddnt. 1 o

o] t& FAl "y (Am_industry, PUBLIC) &2 &v]sh=A] ¢strt.

w
x
rlr
=

B EAE A8 AsiA AlEEE A" GMMSER A
2 1R FEE vu FAs Aoty 1 aREP iy AAE GMM A
o] A37F A9 wdst S ATt APSALES(t), ANSALES(t) 9]
Ag e A9 A2® GMME S ngavny wo Aot ol T3
g 2oz <t YAag FAZ 8 vAdanrdge JuFgd =Hoe
AL st sARE 1 2] e] FErt Aok A aTHEFHA A F
A7y A zbskA] ekt
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[3% 8] AIARIGMM g8y e A4

R&D(t)/CS FE Al AEH GMM
R&D(t-1)/CS -0.169 *** -0.206 ***
(-12.8) (-18.7)
APSALES(t)/CS © 0.020 *** 0.015 ***
(5.15) (5.07)
ANSALES(t)/CS (D) 0.027 *** 0.017 ***
(4.54) (3.31)
APSALES(t-1)/CS  (E) 0.032 *** 0.020 ***
(8.50) (6.87)
ANSALES(t-1)/CS  (F) 0.011 * 0.003
(1.85) (0.59)
TC(t) (G) 0.052 0.380 *
(0.22) (1.91)
Q) X (G) 0.138 *** 0.203 ***
(7.79) (15.5)
(D) X (G) -0.307 *** -0.240 ***
(-14.0) (-12.8)
(E) X (G) 0.009 0.100***
(0.542) (8.46)
(F) X (G) -0.076 *** -0.100 ***
(-3.89) (-5.57)
DEBT(t) -0.255 *** -0.304 ***
(-3.71) (-4.78)
SIZE(Y) -0.163 *** -0.329 ***
(-3.80) (-8.98)
Am_industry (t) 0.014 0.025 *
(112) (1.95)
PUBLIC(t) 0.022 0.040
(0.83) (1.63)
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R&D(t)/CS FE A|AE GMM
constant 3.314 *** 6.146***
(6.05) (9.62)
YEAR Included Included
no of obs 7,224 7,224
F:#10%, **¥5%, ##x1% F2FoAA 72
#E 9 FAE BEARE )
FEHWG AT/ TR/ AR AR

MBS ATANBEL AL

4.34 9] ];\1 /\LJ%E_ H]-ﬂ- 7Lo] 7]%

olgto] Lhehgth ko] vlE o) W%

fd

ofFe v

stell A= 7leq el 24

2 75 ANEFAE 9 syl 84 stk ol Zsg®el & 714
o] A AFMNEFEA FolEe] Fol AFNEEA flo] AR, 1 Fet
Y Aba o] #FH02 Q3] 4 FA%(optimal investment) & 2438H4] X
shal Sloithe e dvldn. 28] wiEel 7187F FoAXA HH, A7)
HEALS Vel W2 TR o wel 9l gk Aotk 2 %

Aol FHEAAADE ATNRFEAE o dold H4 FARE 245

1 3= Zolt}h. dalY9s(innovation capability) ©] =2 7|9Y5-E &

A ko] WA 7hsAd o] ok AsA el X sttt (Hottenrott & Peters,
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Abstract

Compared with static analyses that reveals the optimal R&D
investment, dynamic analyses that represent the firms' R&D investment
changing over time still have more topics to be researched.

The major issue from the perspective of dynamics analysis is that
R&D investment shows a high persistency over time. It means that R&D
investment tends to maintain the level of R&D investment of previous
period even with the internal/external investment environmental
changes.

This is due to the high adjustment cost for R&D investment, and the
need for a consistent investment since a discontinuance would lead to a
low possibility of return relative to the investment. On the contrary,
there are researches arguing that R&D investment change annually in
accordance with the internal/external environmental changes, implying
dissatisfaction of persistency on R&D investment.

Inspired by these conflicting arguments, this paper aims to reveal the
reason for these different behaviors from the perspective of
technological capabilities. Firm's technological capabilities can influence
the return on R&D investment, thus firms may differently respond to

internal/external environment changes considering their technological
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capabilities. Panel analysis is conducted by using large scale of panel
data at the firm level from 2002 to 2009. Results imply that non—
persistent behavior in R&D investment can also be explained by firm's
reasonable and persistency responses to sales shock considering their

technological capabilities.

Keywords: R&D investment, Persistency, Volatility, Technological
capability
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