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ABSTRACT

Various types of government R&D support are available for activating businesses by small
and medium sized enterprises (SMEs). However, most existing studies on this topic are focused
only on the financial aspect. Interest in non-financial R&D support from the government has
recently grown due to the limited provision of government financial support. In this study,
government R&D support for SMEs was categorized into financial and non-financial strategies.
Performance in terms of technological innovation by type was also analyzed. Furthermore, as
R&D performance could vary according to the characteristics of the firms, the study classified
performance variables into technological development possibility, technology intensity and
technology uniqueness. The relationship between the types of support and the characteristics
of the performance was also examined. Based on the results, it was found that government
R&D support positively influences the SMEs' technological performance, However, the level of
financial support does not significantly influence the technological uniqueness. As such, it is
expected that effects from the increase in quantity of government R&D support are limited.

Key Words : Government R&D support, Technological performance, Type of support, Small
and medium sized enterprises (SMEs)
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a-71€- 8- AR o AYHFo 2 Qlste] FaldwF 9 FA9-¢] SR
7 o HaL(o|HE - AAIE, 2000), 7]E7N el e B3 AR HPH o= <l
R&DEA}o)| A= o0]#] B35l Griliches, 1998).
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Asiol. 58] 719Ale) F1esial Bl B3 7P 2 e 2481 20104 7)&sz
AHAZSD) 2 B83te] 71919) QA =4g mddon §
Aiskara} sheick. o e Ik glaf ¥ =R ATA L ulATA Bhe] AP RDA
3} ARAAY Bl 7144 Aol WA Jat 270l AY FHo| we At A
AZ8A Skt

II, A% R&D A A=} ot
1. 347|Y 5 R&DX|HS| 7Y

o] FA7I9S B 0= Q5] R&D &l ol Aloke] A =Hedl, 1
AR Y7l A ST o HrH e - AAAE, 2000). o] FAE S53817]
Al 71 E Ao FFo] g, AFALL F47199 o] B2 RS FAS B
k= 715 FATHEPHE - oM E, 2000, 41784 - 0], 2007). 2 deixl uhe} o] AR
R&DAEL 71919] R&D &5-& 38h7] 3 S5E2X AR, Q- 2, &84 B
%, 18R, 71€AKds) old, 53 ARAY, 15, 337 55 EFsH, 7 BAEE
3 Agibio] teFelth (=713 993 - sk rlex8d3], 2011).

o|x Y thFe AN R&DAY Aol B, e AP A7+ AF R&DALS
STl tig Bxa AY Bolu 2AHT 22 AT Ao 2HE w2t

£ £}, Almus & Czamitzki(2003)= T-55A199] 7|HES o= Z7o AFA A
w7k AFTNEAlele] BAE B89, Czamitizki et al (2007)L SU7 Ad=E S
° 2 AFH AdHF AL3TE D83t R&DA U 5351¢] #AIE EA8kt. Guellec
Potterie(1997) & AT AHog & 7 &= Md3A 2 AP H2F3 717 REDFAR}
HAE thFt =] B9 o]dF(2012)= AFA A 772 2 7[Zko] RO H]R]&=
e AR b} QAL St aL9-9-(2011) 9] AFelME AFA A hH 31§ 28]al R&D
AL 7] BAE ASEA sttt olE A7 AR R&DAY F ATA AdE SHHETEE
Zgate] FAME 91| AAE Tt st

SHATE o] & AP ATEE AF R&DAY F AFA Aol st A5 FAFOEHN
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slgict.

(HE 1) B4E 47| K&z g
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JERSIE 2
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HEA 1
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AR F7 = 1
= 1
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£33 2 5 1
Eleiaelog! 1
PR 1
AR5 1
IBK 7|23} 1
7 11 69 14 16 21 13 5
i 73491 (%) 7.4 46.3 9 10.7 14.1 8.7 3.4

4
A= o233 (2012), 71€8A17192 RDADAE A3 & AAA oy, =877 FH7HY, p.10.

= AE Y- =TE(2004)2 A R&DALE 82 slESA AA L A AY, 1
2o A ARl A AP AP o8 FEste] A5 WAL, AA-¢-(2010= A
o] R&DAYS 77l B AMESHAIY, B AT7EAN o, AR71eAd 2 A, Ze
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714 435 Fshs WS A7l wet Adolshdt, I F gAY AL BeE W
AFALSo] 71&4 Ay AEE 283 vl YriLichtenberg, 1987; Shrieves, 1978). o]&= &
S7F GA7IE B} 71 skl tisl =34 A9E BASFAL(Smith & Parr, 2000), ¥
A dE 71EF AR A o] &A1 (Pavitt, 1985; Griliches, 1990), B3l o] AHx 9]
71 BAA 719} tlEo] B 98 Alwgitt oldt Wi o= Ve AR SiE
231 A7) Bed|(Pakes, 1985; Hausman et al., 1984; Hall & Ziedonis, 2001; A7+
o4, 2005), olE¢] Aol W2H 7|9e] s dEEEe] A4 9 disolH, 7Y
o] Fgt SAdoll oaiA e =t

SHARE B3nks V1A AR 8slde ofg A7 Aot «dlE o, 53 T4l
AT A= 53E Y-S50 W VR el ® sl 53] A R&KDA]
A AAEH 53171 Aol weh(Z717 1493, 2013) A77ide] 3371 s
Y= Ss]ol| 9HA A= A SAA ZIePE R O 7HR] ¢ Adeglo] ek g5t
He 43S Holth(Hall et al., 2005).

£3589 sHIE S5 Y3l 4 AAATE 7IEH AAEA 7yl +5E &85t
ot 2 A=A OECD(2005)= 7190l APl A= AF &A1, A 7idE AF &4,
=23 Z2AlE 7 g AMPREE T JPdske s 71ed A 5 7Isdile R Hko
™, 748 71-29(2009), F53- HA5-(2009), $X]-8-(2007), AJE17(2000) T AT-olA]
T o] 3L 714 AFE Bkt Kim & Lee(2010)9] ATolxlE 71424 A9E 24|
Aste] 7ol st 9 7leo S 8Lttt &, ZIEgAlod letal xpdste
e BAdS A5 7Ied AR Adsi

3. 7189 =&

ofgfolA= AP AFellA AAGE AT EH S e R FARY &5t AP ATE F
3l A5 RADALL 7|2 Aol JaFe vA= A= WA =tl(Guellec & Potterie,
1997; Czarnitizki et al., 2007), o] R&DAYS E3] Ao 2R oRAAS =93}
ol HIg O R Tl& 9 AEE &5t A AolE SE] whTolt(a g o3
2000; A2 - o]zked, 2007). B =gt vie} o] ofe] A7 AR R&DAY 5 A2 A
o] AEEe ZIAFITR= A9E =539t 3] Czamitzki et al (2007)= A5
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A9o] 71ex A, 53] 53&ded 3AA st S BTt

SEAE A RKDAYET 7168 Aute] @Al Bsto] F 7kA] @AM F712el vt
ezt AR, 71E3 S 4T o] AFAte me) xtolrt dth= Aoltt. Czamitzki
et al.(2007)2} Almus & Czarnitzki(2003)= 71&4 A=t di2ds2H 555 831394
7 Kim & Lee(2010)& 714 AL 714 aPEAdS 717 534402 Bttt &4, A%
R&DA| Y9 8ol #aflxx 2A Czarnitzki et al. (2007), Almus & Czarnitzki(2003), Kim
& Lee(2010)= AFA Aol FAYE A= D], A - =009 A -
o} (2008)IMAH E%} AL 22 AFA ADH 7|, 18 Sof At HATA AL
o2 FEgh vt it

A 7140] 714 AIE EEdh=tl $lo] R&D7} 7208 53] Eojof g o]
gt R&D2] efof] kA Mej=jojof & Ao 2 A|2lo] Yilo] 9t 53] £ =FeA thF1
U= FATIYY] BS AR R R AAE G535 9lste] oFoA A2 4
ARE 31 F 97} 9)=d|(Cohen & Levinthal, 1990), o]2]gF 9J3x|2le] §-9)o] 7]y W
Kol 21, ofelt]o], 7|&e] 23S B3l HAalg M=slal(Fey & Birkinshaw, 2005), AIAIE
e e AEE ©&3 4 drhBell, 2005; Rothwell, 1983). =, 9J¥A4] =319 52
B3l Az AAE 7143l 2 4 Jrk(Hagedoorn, 1993; Chesbrough, 2003), & A-ojlA]
ARYAS FA F39HY kg d o s TR, 1§46l ulgt Aol xolrt 9l
Ao 2 o] AY F3F tiEo] dF7Hde XFsr]= shgirhD

B AT R aA ke A7 o 2t

L

[H1] B R&DALL 71&4 Al 3340 s &
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[H1-3] AIF2 R&D Ao HRE 71&d Ao 9% = .
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1) APAFors ARYAS A, AAI2H, ZR/F337]d, ANHE- A2 -aeds] [AE8ld, g9, e, 97
71% 5 okl st 83k vl ok (Santamaria et al., 2009; Tsai & Wang, 2009; Lausen & Salter, 2000;
Hauschildt, 1992),
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1. SAXZ A HPo =5

AZEA o o] 88 tlo[HE 2010 7]&FHARANAZ), olchGEHNA 2], 2010). ©] =
A B A ATAN Ad G2 AZXYAES to s FARFS ZA3E AR
SAA sBA0l. T AP 23R A 3921719 714 T 7199 T8 RS A9
g Z 1,22371¢] 719880 B =79 Mol o 8HAUH.

A0 Eget HgES AYEY, SHHSE 7Rt ARYA HeE I3ARAHTE,
AREAA 9 FFHATE, A9, ARAD 9 AF 5), IIARGHAUE, AGAL ¥
FEA, 8719 2 1A, Fhgk 2] vo] BAA 2 BV B2 E83H3ItEY A R&D
A9 §3L A PFEF vt FESIGEH 5§ L DAY AT APow HRAF,
71218 S A4, 335 7, v AY, 71E 2 ARSI S vIARA Ades
TR, AFA A RS SA57] Yste] ARALTAE L83HTEY FEHTY
714 A 7Ied 7, 718, 71E53e s SAstnt. SAMSE 7149
Ak E4 Wl wiEd D FEN, AFe] HarHe Esldlen, 7lEgAdFe] 54
OB E ATA f- T} AWNEIE vF, AWEEAL AFFNSE EHAA E 7
& &9, 71AP 2 AEA =9, vHE-AREA T SHES) 58 8859t

53] F5HR] 71ed A= 71l 7bs, 71, Tesde R FEHE
tl, Z71s7id 7hsAd3 71Esade S55E 8483 o s A AP AT Bk aFlA
T 71EEAAL 373(2006), AL £1(2006), AT - o] 2005), 7 FZ(2005) X 2}

2) ARYAL R&DEFY 4 842 71T A e F= Zo=2 44 JrhFey & Birkinshaw, 2005;
Bell, 2005; Rothwell, 1983). 3] Vilkamo & Keil(2003)& 7|¢o] 2I%-o] A¢g Ff§roaxn B el gt
AEE @&+ Joi skt

3) B =Rl At 120109 7[EHAZANAZ) o 7S ARALS A fFHo B e, ofF B =§

oA HIAEA Adoeg FEd ARAT, Vel wsAY, I 7, TR A, VI 2 A

Al FHAQ1 8A4F whodsar Qlrial st o] 22 BN B =RoE AFH-MARE Adolgs T

< A2 st

9957 9A 7149 ARE Jehlle dEF weEtn & 5 ook wiEd oial 2H9E AgEte (R 3),

(E D, (& 59 712EFo| Hgst A7) v Aest 79} v|ws) Pseudo R-squared2 E EFo] Ay

T 7] fof el EkE zlolrt fISlth. dlE Eol, (E 3) o] Model 19] 739 2amiEdS AHHSE ARG

< 739 Pseudo R-squaredi= 0.2075¢1 vhd 21U, thAlg 749 020882 Ve, (F 49 (& 5) 9]

Model 19 2Jojr= Pseudo R-squared?] zpoli= 0.0004¢} 0.00152 A3+ o[t} 2aFAFE Qe 7492
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*é* HH3H ==
Zkz} 20079328 200049714]

EY3 53519 oFe} 20099 7| E35E504E SIS SEANE W&t ule} o]
(B 2)H|0|E9| 7|=&
T By N ot iz ozt
7l 73 (0e=1) 1,223 0.491 0 1
71&23=} 718213z 1,223 2.854 0 85
71€533(92=1) 1,223 0.728 0 1
e miEe (e, 250 1,223 9.321 4.038 13.680
’“20“(3““&%1, 2z 1,223 145,672 -1.099 17.324
AE BaTEONE) 1,223 57.719 0 360
03—?5: A5 (RH=1) 1,223 0.730 0 1
ATNERIE ¥lF 1,223 0.092 0 0.909
ATNIER (MY ZIZh) 1,223 6.284 0 18.420
= AEFA o=
At E4 Al 3 1,22 424 1
Sl emAd g e =9, d) 223 0. 0
AEGA AR
1,22 0.661 0 1
(@A =9, ol-1) 223 :
AEFA g%
1,22 0.70 0 1
A AREA S e, d-n | 0 709
w7kl Sew 1,22 0.088 -1.88 052
AuAAne o 28 & S -
TTYd g8 1,223 0.064 -2.839 2.687
AFH AL A=0-54. Hd 53D 1223 1.088 0 5
AX R&D
A9 53 v Y A=0-54. Zdl 53) 1223 0.763 0 5
e ARAY FATHA, 270 1223 2.363 0 12.161
A5 A EA 1Y) 259 0.212 0 1
A4 8)8t 220 0.180 0 1
4.2 g
JRTp. H|E4 34 184 0.150 0 1
Z1A- A7 71 A7 = 378 0.301 0 1
S il 98 0.080 0 1
71ek Az 84 0.069 0 1
5) o] 7|&3k uiel o] Zeid 7FsAlR 71l 2007 d~200939) &3 E37) 9 % $-9} 18] ok 7

TR e Aotk F 71eYAo] A(intensity) &
£ Z7gstazt 3 Aofrt. o] &L A g S ofe] AP ATelA
ke 71 7P Z1E8ald el ol B

=9 BA'd ¢ g AHS
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71&4 QA E3]ofRt oEs= 21 AL ot thA] el B A ATE SE R
T8 F gAY AFEA] i, 5571 JulEks AstEA g Z1EAIEY] #E
of Zx)7|% dh(Kamien & Schwarz, 1982). o] 22 olf2 & oAM= 71&e] P
78AI3] oM Tes3E AR APstglrt. o7t AlFo] Al AlEAl EA1=
IAY, 71187t 545 o]FolRl Be-E SAg A0 R Kim & Lee(2010)% o] 22
A= B9t o2 apEA Adetar AAE v gt

B ool AEldl SAlHS F 7GR E 2007'3-20093 3337 et miEee g e,
o] AP AT+ 71?3%9} ol FFE F= Aew HPTHAFEA, 2003; 5, 2003;
Cohen, 1995). AlET] 749 aotgel wg} 2o w2 A= AFe] 872 <Qlste] 719

o] °:HL7HH‘—‘%l S O A5Ho2 Y% 7FsAdo] EHEMAIR - o] 5w, 2011). RRDYF &

ATA - F= RRDEFS T4 F e A7au AERAle AR ot s e, a7
U2l IR R&D B vlgo] 2a3e g3t

N

. E2EEE9| HAl

=

Fd

e FEHEFE 7l 7, 71e8AA, TIeS e 286l olF 7]
<7 7hs/d5 71e5339] 7392 03 19] gk 7HAE olthisrolnt. o] uf, di5d FE
o] Fe FTEUTE sto] vt 22 2R wel FAFsATHEAIE], 2005).

,

log(lf;p): by +byx; + byxy +---+ bz, 1

718 By 7R EA 5o B2 7 7 Qth oiHom HItHEEE 7K
Ol S gt o g EeEE HAASHOLS)E A8 745 FHEAWL d=d e
Zr=t}(Ver Hoef & Boveng, 2007). wl2ba] 7H3kzg9] —?‘ Yol& FEEXE 75}
FAsH FchHausman et al,, 1984).

Zh dejzl v} o] AR 7t dAE 7R st p W dold XS] St
(probability mass function)= T3 Zo] Uepd 4 3}

N

—1,y

Pr(V=y)= ey‘“ Ly=10,1,2,... ©)




o] W, FF AL 712t B(Y) = pu®} var(Y) = pol 271& 5300k st oA 2
ofFR-¥ o] ERAHequidispersion) 5AS Wi},

SRR o] Zro] ¥oli REo| FHy} Hilo] FUslttal 7Ps ] wiiiEel] IXEE (overdispersion)
A7} deba A-slA] rhGillig et al.,, 2000; Greene, 2011), o] 73-$- EAbo] HFHr}
Z A92 38t gol3 ARFL H gk Ao] ulgasich(Shankar et al., 1995;
Wedel et al,, 1993).

E(Ylz)=\ 3)

I@MYM)ZAU+%A):AG+kM

o714 k& ZRFEAG(overdispersion parameter) QTH| o] Fko] 0 B} & 74 wAlo]
THG AL 5 g Hol IES 8T F it} B =RolMe EoF 2 sold B
of el oM vt 22 A ARS8l R o5 Ejlsk== sHltHGardner

et al., 1995; Terceiro, 2003; Potts & Elith, 20006).

Var(Ylz) = E(Y|z)+2E(Y|z) (4)
A7|ME a =09 AF7HIe] 717t 7S Soladrde] H83 e} Q.

Iv. 94233}

1. 7l&7E 7153

G 3) & FEWUFE 717 /P RO R Sho] Logit #43 Asfolct, 34 AE s
W, 94 A% REDANS) FHAME ATA A9, 1ATH A9, ATA A9 F2 BT
1R P50l TR GBS FE R0 ehdeh o 4% RRDAPe] 1 fFel
2 BAge] F471919) 71EHAS §AT 5 98-S LIt A% o2 (HIle AAHe)
o shAic. ARgHe] 49 Model 20 35 0kel] BAglo] 71N sl 3
A e FE Aoz ekt v 4% RRDANe] B3 ARUTE 3748 Model
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3)3 (Model 4)olx= "I "ho] -

7199l 7% diZll 43 R&DAYS L

A= FA7190l YFAE, 539

= As W8 7 A= H2E Xlef‘&E‘r
o] T2 A AAE B u, 7|& gFo] ¥=F

o
e
PO
o
)
N
i
o
PO
flo
o
o
o
Y
— mlo
%
ﬂ?

o]
AR
g7k =]

LESAG B .Y

(B 3) 7I&7iE 7tsdoll tiet Logit24 Zxt

T8 & Model 1 Model 2 Model 3 Model 4
S4B uﬂ%@l -0.106* -0.103* -0.126* -0.104*
FZ 0.014 0.004 -0.004 -0.004

AF Do 0.001 0.001 0 0.001

ATt 5 0.737% 0.866*** 0.613* 0.572"

AFNEIY HlF 1.088 1.358* 0.111 0.19

AR 0.045 0.055* 0.023 0.033

= EFA =]
AT B4 (Sq_t}f}j 11]7] %T =a) 1,768+ 1.707% 1,676
( :lﬂ:;;ll oﬁg) 0,482+ 0,282 0,283
SEFA

A XﬂfL 4 221 Bp)) 0.365* 0.262* 0.267*

AnPEe LA g8 0.392%* 0.154* 0.073
33U g8 0.191* 0.052 0.031

4% R&D A = 0.167++*

A9l 93 AFA Ad A= 0.261%*
HIZIFA A A= 0.214*

A5 3}5} 0.561* 0.574* 0.466* 0.485"

HF - F 0.687* 0.565" 0.648" 0.603"

21148 Z1A- A 7]7] - A7) AR} 0.719* 0.637%* 0.686*** 0.656*
TEH 0.835* 0.663* 0.725* 0.698*

718 A= 0.629* 0.777* 0.709* 0.699**
2} F -1.938#* -0.796* -1.461% -1.733%*

#E=x4 1,223 1,223 1,223 1,223

Pseudo R-squared 0.2075 0.1088 0.2376 0.2409

Log likelihood -671.7 -735.3 -646.2 -643.3
Chi-square 351,67+ 184.50%+* 402,72+ 408 43%

Percent of correct classification(%) 72.44 65.90 75.22 75.14

TR 10%, 2 5%, *2 1% S frelde yekd.



g2 R&DAEH AH AgS SXske BFL o152 71 Al s8HA dF=
= T 9ok 53] o] a3t Eole Ve A7)l 5T SAUI9S tde R v &Y
oM ArAdel doeH tids] 2 ov7t Jlokar st FAH oz Ao Ve IF
HZo 2 ofggo] e TA7IY0NAl AR R&DA U tEo] R PRge] 88 &
2l A dete AL nigFsittal o ARRs 5 7199 A7 548 vehdls
s HAR frolsl vebstoy a7y v AR felstA &
Al Hebgd

Lo

(E HE FH5UTFE 71%@.41*(#& sto] gola}t SRS Alggt Aolnt, o]of &
A WA ol RN T A AAE 8l o] Pearson Residuals) & S-8-3F
A= (Goodness-of-Fir) 7749& 23 A}, FUAFE (equidispersion) 714l $1u =3
on] FXE ZAZL BB ol wEl FAkx EAIE 1Ed Fold) 3|HEA S 243)

(-

9ict,
2 sk, 94 v, AT 7, o relge] vF, AT FE, AFHA
FF 5 e SAMFE] FoF Aoz vekitr 4% ReDAYE] A4 (E 33

2ol AFH A4, viATH A4, AT Ao HE 257} 7|EHA 0 A 9T

6) 2ARYM = o]FA A (heteroskedasticcity) & & H a7l Qlr) dubzol 2Awgo|M= Q@ 28k errros) | T
g F-4hhomoskedasticity) 7H-& vl sk vhE AR AFE o] Q8 £ ATtelxe o] 22
7Fs3& FIsk] $s) AR ATVMRE sk $-EH|(likelihood-ratio) 78S AAletsrt. S-=H] A A3,
5% oA frolg ofidabdo] ERIESIL) ol wet olibdS gt ZEHl A AFEt (F 3
HlashH oAt ZZ8l(heteroskedastic prob1t> A3, wiEgdd AFEA AREHAE - AREE T 7EEH) 59
frojado] tha Yopxltt wHH (& 5] A9 $&|(likelihood-ratio) 77 A} oJiAbe] 7FeAdL dids] W
Aoz Yept) o] 22 o]#At Z&Hl(heteroskedastic probit) A= AH IA| A4 Hxo] GO E AABSHA &
kot 9Hd uet AlFE + ds WelE

7) X A A = AASHTE

8) ol {(y—p) —yl/ucll s pxre Aemse s EF’M% ki, =00l th 7L AN AL
ack 24 A9, (@ Dol TFE ) BP9 ghe 7h7h 6,02, 424, 598, S81E (E 4 ¢ BE R
p{0.000 ol FAFAA0] F1ZHEgic}.
e abo] Bak BAelA] A& 71g el B BY FAEIIIS HES Rav} ok Bgit ol
ol viZels 1 AFFS FlEe] 2avlzel gl AEe A%, (& 3ol AAE 2 mFel Bashelc 24 2
B, 7] =Y mol s iEele 16l Foldk (9] AFREE, 1 AFIE % B 10% Sl &
S () ARES FHAICh oleH] B e Ane BrpE AAE IS Slotee wE T we WA GUg
(inverted U-shape)e] FeE Wt & 4 At

9

=



86 7 RADAE F¥Ol ME F471Y 7IeH dt 24
_—

Folek. bl Wl A A9 we FAv199) 1 ke Asheie 3T Belt AR
A2] 3% BFol wet fol4el thas o]t Qgkevl, thAZ WA B 7147
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T& & Model 1 Model 2 Model 3 Model 4
=0l EZ3 ES3 st elesle
SogEA uﬁéﬁ 0.14 0.144 0.15 0.162
T 0.020 0.009 -0.002 0.007
AE Fa5g 0.001 0.001 0.000 0.001
ATAE 47 0.324% 0.356* 0.226 0.171
AL vl 1.658* 2125 1.049* 1.305"
AFNETFA 0.118** 0.125** 0.087* 0.1%+*
?j_ T EA] z-]]%—l_ﬂ/‘\_ 01 el s Stk
T 54 (A B 71 e 0.957 0.878 0.875
ﬂ]%gﬂ 01‘!?_ ek Sk ek
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Pseudo R-squared 0.069 0.052 0.080 0.077
Log likelihood -2230 -2270 2203 -2210
Chi-square 332.11% 251.19% 385.36** 370,38

FE 10, & %, e 106 FEold Felghe veR.



Zolth 9710 Be FaF ARAHIAG Salo} L ApuTiAe] Aol wAol
Hojzc} 10

3. 7le=E4d

TEUTE VIS5 0R §ho] Logit 418 A= (E 5) ol VERIIEE 4 2
B o AHE (F 3) B (& 49 A9} thd AolHo] s SIS Urk. A&
uke} 2ol 7|eEg AL AlEol Aol MEA SAIHIAY, 7IeX87t 48 o] F01X
782 Sstoket, o] B 53189 VIR okl Tl 7hs e Tied AT
t}2 @9lo] FQ3}l7 vebgt),

A 7IeE 7hsAF 718 A F3l BAIgle] froldt AoE vEhtd AR
R&DA YL 71&5744d] 79 vAlFA Aduto] 34A s Frhe 4942 Bk o
Al e, AR RKDAY F AFA Aot AYttRe F4% 718y AAE EAldde
A 71088 A] FBAU dRAdol Wttt &, 7Ie53A B E AFA Adod AdF
Aol qrrLof s wAF-E o] B} Jge wXE Aes yept)

ARAR] AIZME (F 3), (B 99 Aolgt 235 Aded, 7534 &
T3 AR YH] frofgh whA b Tl 7Fs 33 TS el el A WX R
2 FoJslA] it 53] (& 5y 2] (Model 2), (Model 3), (Model 49l 23 2F 33934
W frofstl vehd, $471904 AAIE 241, 3414 7le 85 53 s seddel
487 A0S =l ok tEo] o] e A= (R 3T (E dollA uig}, AvE
TEHATSL, 7AW, W], HA|E] Fo] Hr} V)R S8 AxTleel d% Fag
olm wetx] 59} e FtctA|e] Aiel= BAIAdo] Bolxithk= w4 AAee
Holr T ool =rhar sk 12l (& 3) oM} AR AqtielE b
TAHLEARE FrofstA] Al vebsth 1D
A o 2 S7HEQ FolE AlFeitt 941 J17F R RKDAY] Aol
T7 AFA AGH E3dAE FAHOR oFolxd S nEs B, 1 A%
=AY AGRFol wet ApEstd ARE Jepdohe AS 73 Hol 9l
ZellAl (FE 3) ~ (& 5) 9] A= AF R&DA o] 37199 ZF o 3Hg &

iy

-

;

i

gk
oo
&

IS

i
r

ofN 1o oX 2
e
dz

D

o K
r2
o

e
<
&ﬁ
fo ¢
2,

Eds

T

N
5

ON

1

flo

2
m

10) AP RH009 AuARL ARsl stol F2sigin, MR ARollL & 4+ g Ay A
SE 9Re Salivel 344 e F W, FFUW dish/dra AAs Qe A9e 59
o frelye] glgow Ueht & e} Sg e mah

1) ol F wse] 29 71ddel ait S4el v S sl



88

S5 R&DXIH g0l mE

FA719 717 4Tt 24

(B 5) 7|&a=3d LogitEA ZAut
T y& Model 1 Model 2 Model 3 Model 4
& -0.071 -0.116* -0.101 -0.094
71454 e ’
F=9 0.046* 0.036* 0.038* 0.037*
AE Had5w -0.001 -0.001 -0.001 -0.001
ATA 1%4?— 0.293 0.503* 0.261 0.241
ATNEIE vlF 0.762 1.111 0.348 0.396
ATFNEER} -0.003 0.078* -0.01 -0.011
?_:]_ 7 % EA Z‘“EQ}\ O:] eskk skl skl
TN 54 (A @ e ) 1137 1.059 1015
Z‘“%Q}fl O:]_‘f— sgesfeske sesfesfe sfesfesle
(el w9l 1.446 1.294 1.305
AEFFA R .
1.036%* 0.972% 0.974"*
- AR Ed 5 e 3 ? 4
U7 8= 0.395"* 0.128 0.048
AR YATTL e 48
TIYH gE = 0.437% 0.303% 0.284%*
, AEAD = 0.031
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A9l a3 AFA AL A= -0.011
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Pseudo R-squared 0.1892 0.1025 0.2024 0.2082
Log likelihood -580.6 6427 5711 -567.0
Chi-square 271.01% 146,82+ 289 93+ 208,18+
Percent of correct classification (%) 78.90 73.59 79.15 79.07

2 10%, ™2 5%, **2 1% FEAAM froldhe vERd.
zjolol & AL BTtk st ARAo R FemHA BHANE b
[H2= AAEIAL, [HIFE $8doe AxHerka s 1w Ardew

C[H1-119} [H1-31e 1 492 7|eE3402 2 o A=A

B # F
AAE 7P F
Hopd [H1-21E AR =YL
okorct 12)

oA A AA|E & AS37|1= s1Ak o2 sl (F 3) ~ (& 5)

A A9E &gsto] [H3l&



o 4 NS FUE Aol (& 6ol A=) gk F, A RIDAGL 1 HFo] Hagle]
P17 7PsAlTt 71 ael SRH R Tisstgl ol A% RRDALS FalshAt 1
AT A AT ZHE, 71H G, KR 7PsA, 7SR Solde ofulg
o}, ShAIEE 71&5 Aol Qo] ARl AT AT felah) ek wlalE Aglo] &
3l Embel Adgao R ekt 3, ARl ATA A9e Be3te] F21qle] 1551
A ARANS NG B9 71 el A AE2A S Soh i, wrk 444
Q1 AAelet & 5 Q= AAFot HHA Sk Wole A E) glcks Aol ©, o]
e At ATA Ao Tk BA rhs R Hrke AR 95 AAE 2 22y
cgstE AXSEA Al Fa718le] Vze] shie A9de] Aekd gl Al A4t A9
WS sk Zlo] Wasiths 41e FEAThn oA, dEAew B o A% REDAY
fol weh 24719de] The e mths [He RRAos AXHel)

M

St

(# 6) 24 21t

O

2|
an 719
71&71E 754 \ 71&8214d 71&5347
HI1 A7 R&DAY &8
Hi1-1 AFEE Y A= o(+) o(+) X
H1-2 HAIFA Y A= o(+) o(+) o(+)
H1-3 AEAY S o(+) o(+) X
ARAHLE
H2 TFIATLE X X o(+)
TR o(+) o(+) X

V. 28 3 A

B d7e FUI19S e s sto] ARAATE, AF RADAY 3ol 7Ie4 Aol

12) GE 3y, (& 4, & 5ol AXE B8 F 7P 245t 2ye dgsbr] $st Aoz =] 74 (likelihood-ratio
test2 IHY 5 I} A $=H] A A9 5] M2 FHH(nested) ¢ B} &4 7 B =
FolMi= ZF 23of th3] Akaike’s information criteria(AIC)2} Schwarz's Bayesian information criteria(BIC) S
A8k (Cameron and Trivedi, 2010). ¥4 A3}, [R9] %% 1 o] o 45 Hr} At & & e
RAAY AICS} BICO] 7% 1 FHA) ¢ 2245 AsHEE (F HollrE (B8 3), (& 5)lMe (33 49
a3 (F 3y 7% AlCAME (23 4), BICAME (23 3)o] AAIE ZF 42 B8 FoMe 713 Agsict
I =



Ml o 2 AfolE BAF Zolth we APATEIE D) R =Rl FRAN)
WFEZ Yatol AT ALt vATE A DS TGO, ARAWY BH B
P14 Aape] vl A9l GRS S Tefstel BN SRStk B R
Aeg Hapas 5 71Esage] 39 /hse] 548 1 1F Tokh RIS 7Pgets]
SHIE BAE Tefete] UNbAQ) Eokb BF i Sold RS Agstsrt

2 sk, 94 AR RDAN 73 T ATH ANG G2 3 vATA A
(41w ARI} A9 B) Tela gRAATAe 717 F5Ast 71 BT
FAH G vIAE A0 ek, TSPl vATA Ade] A9 FHH o
Fe Uehiglet oleld 29t 3 FrlEe AL J1EA A3 F SR B ATA
A9 D AAZN] =77k Sk vieshA eierhs Aol o] 3% ¥ A g

Z]
=
wzAHoR Sey) urke A BAg PRekn 3R A9L $Eskn sk /e 5
A7 2R 1Y AQA=S Agstolol AT SR HHE & IS Ao opErt
1

ik
K
o
f
e
2
o
gt
ofo
=2
X,
rlr
ol
o
NE
g
)
o
A
)
o
N,
),
o,
K
=2
oll
oX,
2
2
g
o (
o

i 3
2 2 Azl upel o] T2 Jle A T2 712y 9 dTl 9ar, 7140l
Aol e = she Az, $471edd tieliA RIS vl mll= GFe] Kt
ol2 Q& F2 Se|AT= U ol FE W7k adE o Agtd el
Z7 glevka AEe 4 At

2 2 79 7|5 Folurt AR RDAYS AFA SHE ope} vlAFA U
7HA Edjste] FAQ E4E AddtE Al AT Yozt diie] A ATt By
R&DAH9] 85 AAA )L 7|50l o8l ZFAUT] Hoh= 42 7183 SAARS] T2
= B83 Aol AYA kAt I A3 I {0l A7A elstintd & =Eelie
2010 71EANZAHAZD 7 AXG AFALHFE S Lefste] AFA K33 vATA

#Yoz TR RH YT FHATS vlwF 5 Y 715 AN Thize] 2 =R

H

o
N
j

re

s B}l AFsH A4S vt gk dAdtdct d43
B2AEA o] 9 2aujEdo| (-) B3 E 7EHE], o]A o] A (covariates) T 2Av|E

oz} febgo] & AT FEsh AFHA obp(RA % EEdE 247 71919 Ti%

12 o 2 B tehise B0 vl A% e A4olgl). mEh W o)



-
T W17 7199 AN EA4S UeRE F83 SAMESolA T #494 JdS 2T I
87} YA} tlEo] Aol 3 XAz XA 3 AR A o] =A Q X} (measurement

error) EAE 2323 o] I=ER] k= AAHS(latent variable)E 78| = olghdS
= 35 drk= Aol ZAdsret S lolol| gk XH o= Akt & oA
| £ =29 F9 FAlE ofMER 35 AFHAR FATIA gt} vorl AR RKDAY

-2 - lxﬂnﬁ oM 433} kA D, 20109 7|EHAZANA R 7F AASEAL
e AFAERFl w2t 71eF] A E zfolHs Ak A7 E FF s & dAR

l

o

O mlo
™

s
FaEd

737 (2000), ‘g vulo] 2ulx]7142] HAl ol P vHE 2URAY, AR A,
19(4). 1725-1740
S8 24 (2009), Ul Muj2aile] 71E8Al A gl L APYEAR L AixAE 7@
%ﬁoﬂﬁ, )27 o834, 10(2): 1-25.
=3]exbg A (2011), =7} RKDARRIY] 719219 A5t 37k, Mg =3]ellibA A+,
2R (2012), “AH R&D AFALT F27199 A, FA271997, 34(1): 39-60.
Az (2009), “71EHY Lol Ta7IH 7€ Al wAe JaF AXFTTEH ]
ZAaNg FHoR", FGsHAT, 24(5): 1365-1390.
el = (2004), WX A9 A ] vlgA] @, e ARARrEls|E, 14(3): 23-50,
F1al- o3l (2009), AT HERE AQARRIe] Edol Aet AT FAUIe] A -ukat
w7 A7 18 NUARKRIE FAeR, PR riEtsn,, 19(3) 393-415,
*d. 4 (2009), “Fa271 AAATADY AT ASE 247, AT AR
A, 9(3): 1-20.
BT o] (2000), AR Eo] wilx7Ide] ZIEEalel vale JFF, [FATIdAT,
28(2): 181-206.
Bl - o] FRH2011), “71942] Al Bl 7Tl wIXE JFF, el =ss=iA],
11(3): 339-330.
ATt - ol (2005), “71€8A ol tig o
13(3): 27-49.

oY

H‘

H‘

e

Az BARA, TlEHAAT

)



92 7 R&DXY FFo ME T471Y 71eH ‘dat £4

AZA - o]z (2007), R0 ATNLEAIGAET} T4 7B el viAle 248
Thol| 3 A7, "F=AARREIErE]A], 18(3): 23-52.
el (2003), 7GRS} 71EYASET AR/ VR Azl gk A5 A,
F2719 97, 25(2): 305-325.
ZJE173 (2000), “71EEAFe] A 8%l vt Az Mu2r]de] HlaEA]”, TR
oJolTt) | 21(4): 283-304.
e 7 - 21714 (2009), “71939] 71E84187 AR 2”1 AEAA7|YGel tigtdEiA”, g
oﬂﬂz‘zlxh, 22(4): 2017-2036.
F2§ (2007), “FEFEA TH7I199] 71€84 A8 B4 1 7GR} ATRE TS
27, = 71&8A18k38) 4], 10(3): 431-457.
2700 2 ol (2008), “FAa71e] R&De} Al 1 HRAAR Y| 2dan| 794 dAT,
15(1): 119-132.
2189 (2010), “71E54] FofQ2lo] AUAE Sgof nXe JaFol A3t AFA7, V&
Aoty 17(2): 81-107.
Q2393471 (2009), -] T2 NERAA 71987k A 2417, Tkl lE
8}8)=5A], 10(7): 1696-1701.
froE (2003), 71999l RKDFAF A 818N -2RFH FHHE H4sto]’, Ri=x7|&gAl
8321, 6(3): 279-297.
8T ALY (2011), "N R&DAHo] 719 Aol wix|= a3t B4 FEd Ak
T‘Wﬁ& FHeg” T71&8 a7, 19(1): 29-53.
o|=3 (2012), 71&EHAI7Ie] RRDAYAIE #3}F 9 AHAA olqpy, A& A=xH3|&7]3
J7Hd
o[H& (2005), “WIA7]de] FFAAE 71&HAl Akt o] RKDAY &3, Mllx 74 g
T, 8(2): 127-152.
oW - A3 (2000), 71950l AN FRAY Sl mE JF, TEFHAAT,
18(1): 99-121.
o]Ad9- (2007), "FA71Y A9RF Ao 9 APP &8s ek, Ag: ADa=ag 3R
2 57}sts),
olf 1 - AFX1- A o] FF (2000), “FA7IHel ek AT A LdFAe} 1 el
A3 A, 'FA719A9T, 28(1): 203-226.
o]HF- o3 - AFEA (2012), “AFAY F47|Y R&D ZRAE O] ARst A3t kel i+

=



A AT 5319 93 TR, TIEHAdT, 2003): 230-254.

]3] oAl (2012), “HAIFELE 0|83 FA7|He] FAT el FFe mAE A
73 29 B, 'FEAL), 47(3): 279-293,

Y- frod-A5E 2000), "= AxY 7199 7Ieg 29l 2 Zievaast 4K
Az L olgstol, VEHAAT, 1403): 2342,

AT (2007), kg oM o] R&DAY - F3E vlmEA", THFAATS R, 1403):
37-62.

482931 (2010), ‘S FA7149] ARALA A A A7, HeAsAT, 8(2):
33-44.

7gejod- o]719 - HE7] (2013), “A= 7199<] R&KD A7} Al Avhe] 723 #A + YR
R&D o7, o] R&D ¥, A4 AYS FAOE", 'POSRIZ BBA AT, 131 100-124.

S5 2001), "$4714 7l B9HA BAEFHE AT A A - Pz vied
TUHE TR, FIFRAT, 7(4): 169-186.

SHel - A3l v AL E (2010), 201095 3o ZIEHARARE AZRGFE, A
7R AT

SAIE] (2005), Told o v} RAIXE HHRA, 5 A &AL

TAE- AL (2009), "B Azl A ZIEFHNAE 247, VEHNAT, 170
25-53.

Ahuja, G. and Morris, L. C. (2001), “Entrepreneurship in the Large Corporation: A
Longitudinal Study of How Established Firms Create Breakthrough Inventions’,
Strategic Management Journal, 22(0): 521-543,

Almus, M, and Czamitzki, D. (2003), “The Effects of Public R&D Subsidies on Firms’
Innovation Activities: the Case of Eastern Germany”, Journal of Business & Economic
Statistics, 21(2): 226-2306.,

Bell, G. G. (2005), “Clusters, Networks, and Firm Innovativeness’, Strategic Management
Journal, 26(3): 287-295,

Chesbrough, H. W. (2006), “The Era of Open Innovation”, Managing Innovation and
Change, 127(3): 34-41.

Cohen, W. M. and Levinthal, D. A. (1990), “Absorptive Capacity: A New Perspective
on Learning and Innovation”, Administrative Science Quarterly, 35(1): 128-152.

Cohen, W. (1995), “Empirical Studies of Innovative Activity”, In P. Stoneman (eds.),



94 7 R&DXY FFo ME T471Y 71eH ‘dat 24

Handbook of the Economics of Innovation and Teclmological Change, Oxford:
Blackwell Publishing, 182-2064.

Czarnitzki, D., Ebersberger, B. and Fier, A. (2007), “The Relationship between R&D
Collaboration, Subsidies and R&D Performance: Empirical Evidence from Finland
and Germany”, Journal of Applied Econometrics, 22(7): 1347-13060,

Ellis, L. W. (1997), Evaluation of R&D Processes. Effectiveness Through Measurements.
Boston: Artech House,

Fey, C. F. and Birkinshaw, J. (2005), “External Sources of Knowledge, Governance
Mode, and R&D Performance”, Journal of Management, 31(4): 597-621.

Gardner, W., E. P. Mulvey and Shaw, E. C. (1995), “Regression Analyses of Counts and
Rates: Poisson, Overdispersed Poisson, and Negative Binomial Models’, Psychological
Bulletin, 118(3): 392,

Gillig, D., Ozuna, T. and Griffin, W. L. (2000), “The Value of the Gulf of Mexico
Recreational Red Snapper Fishery”, Marine Resource Economics, 15(2): 127-139.

Greene, W. H. (2011), Econometric Analysis 7th, New York: Prentice Hall Inc.

Griliches, Z. (2007), R&D and Productivity: the Econometric Evidence, Chicago :
University of Chicago Press.

Griliches, Z. (1990), “Patent Statistics as Economic Indicators: A Survey”, jJournal of
Economic Literature, 28: 1661-1707.

Griliches, Z. and Regev, H. (1998), “An Econometric Evaluation of High-tech Policy in
Israe”, ATP-conference in Washington, DC.

Guellec, D. and Van Pottelsberghe de la Potterie, B. (1997), “Does Government Support
Stimulate Private R&D?,” OECD Economic Studies, 29: 95-122.

Hagedoorn, J. (1993), “Understanding the Rationale of Strategic Technology Partnering:
Nterorganizational Modes of Cooperation and Sectoral Differences”, Strategic
Management Journal, 14(5): 371-385.

Hall, B. H,, Jaffe, A, and Trajtenberg, M. (2005), “Market Value and Patent Citations’,
RAND Journal of Economics, 36(1): 16-38,

Hall, B. H. and Ziedonis, R. H. (2001). “The Patent Paradox Revisited: An Empirical
Study of Patenting in the US Semiconductor Industry, 1979-1995", RAND Journal of
FEconomics, 32(1): 101-128,



Hauschildt, J. (1992), “External Acquisition of Knowledge for Innovations—A Research
Agenda”, R&D Management, 22(2): 105-110.

Hausman, J. A, Hall, B. H. and Griliches, Z. (1984), “Econometric Models for Count
Data with an Application to the Patents-R&D Relationship”, Econometrica, 52(4):
909-938.

Kim, M. and Lee, S. Y. (2010), “Government Financial Support and the Novelty of
Innovation: Firm Level Analysis’, 7th Asialics International Conference, 1-12.

Laursen, K, and Salter, A. (2006), “Open For Innovation: the Role of Openness in
Explaining Innovation Performance Among UK Manufacturing Firms’, Strategic
Management jJournal, 27(2), 131-150,

Lichtenberg, F. R. (1987), “The Effect of Government Funding on Private Industrial
Research and Development: A Re-assessment’, the Journal of Industrial Economics,
36(1): 97-104.

Lin, B. W, Lee, Y. S. and Hung, S. C. (2000), “R&D Intensity and Commercialization
Orientation Effects on Financial Performance”, Journal of Business Research, 59(6):
679-685.

O'hara, R. B. (2005), “Species Richness Estimators: How Many Species Can Dance on
the Head of a Pin?", Journal of Animal Ecology, 74(2): 375-386.

Ofregan, N., Ghobadian, A. and Sims, M. (2006), “Fast Tracking Innovation in Manufacturing
Smes”, Technovation, 26(2): 251-261,

Pakes, A. (1985), “Patents, R&D, and the Stock Market Rate of Return”, Journal of
Political Economy, 93(2): 390-409.

Pakes, A. and Griliches, Z. (1980), “Patents and R&D at the Firm Level: A First Report”,
Economics Letters, 5(4): 377-381.

Pavitt, K, (1985), “Patent Statistics as Indicators of Innovative Activities: Possibilities and
Problems”, Scientometrics, 7: 77-99.

Potts, J. M. and Elith, J. (2006), “Comparing Species Abundance Models”, Ecological
Modelling, 199(2): 153-103.

Rothwell, R. (1983), “Innovation and Firm Size: A Case for Dynamic Complementarity;
or, Is Small Really So Beautiful?”, Journal of General Management, Spring, 8(3): 5-25.

Santamaria, L., Nieto, M. J. and Barge-gil, A. (2009), “Beyond Formal R&D: Taking



96 BF R&DXY FFo ME T471Y 71eH ‘dat 24

Advantage of Other Sources of Innovation in Low-and Medium-technology Industries”,
Research Policy, 38(3): 507-517.

Shankar, V., Mannering, F. and Barfield, W. (1995), “Effect of Roadway Geometrics and
Environmental Factors on Rural Freeway Accident Frequencies’, Accident Analysis
& Prevention, 27(3): 371-389.

Shrieves, R. E. (1978), “Market Structure and Innovation: A New Perspective’, the
Journal of Industrial Economics, 26(4): 329-347.

Smith, G. V. and Parr, R. L. (1989), Valuation of Intellectual Property and Intangible
Assets, New York: John Wiley & Sons.,

Terceiro, M. (2003), “The Statistical Properties of Recreational Catch Rate Data for Some
Fish Stocks Off the Northeast US Coast”, Fishery Bulletin, 101(3): 653-672.

Tsai, K. H. and Wang, J. C. (2009), “External Technology Sourcing and Innovation
Performance in LMT Sectors: An Analysis Based on the Taiwanese Technological
Innovation Survey”, Research Policy, 38(3): 518-526.

Ver Hoef, J. M. and Boveng, P. L. (2007), “Quasi-poisson Vs. Negative Binomial
Regression: How Should We Model Overdispersed Count Data?”, Ecology, 83(11):
2766-2772.

Wedel, M., Desarbo, W. S., Bult, J. R, and Ramaswamy, V. (1993), “A Latent Class
Poisson Regression Model for Heterogeneous Count Data”, Journal of Applied

Econometrics, 8(4): 397-411,

o}
ATHSTOIN 7Yt HBOZ UABIOIS HSSICE TAROK JIaNA, T, XA
A Solct

o7
ATHSMOIN 7ISHYS HBOZ UALHTMOIN, B (F)RIXYA FYeipioz a8

HpAy]
0| 2oto|F2CHStwolN ZAXS HARIIE FSotn S H=cietn ZIoHet 7|&ZdFeft
e 2

2 A Bo|ct R0k HIZLIAZN, X4



o|%/d - o4 - Eixfgl 97
N
H=2 J|asMN Zots 3HEM At
T g Model-1 Model-2 Model-3 Model-4
=0l stk et et et
=4 uﬁéﬁ 0.273 0.274 0.265 0.283
FE=A 0.013* 0.008* 0.000 0.005
AE BdrH 0.001** 0.001** 0.001** 0.001**
AtA 5 0.236"* 0.312%=* 0.037 0.071
ATNEIE HF 2.2066% 2 438k 1,732 1.977%*
ATFINLFEAL 0.057% 0.068** 0,04 0,054
o:]?-y“u"l- Ex] Xﬂ% }\\l O:P?‘ sl ol G
PR B Al w9 0.591 0.481 0.495
AFGA A7 s
(SRR ) 0.456 0.308 0.316
AESHA ol
0,442+ 0.3277* 0.336%*
(119 475 5 Fek) : 3
W7 g8 0.288%* 0.117%= 0.118*
ARANL S o w8
U g8 0,112%* 0.031 0.024
. AEA4D 5 0.116™
B R&D
77%1;1 3 AFA AY A= 0,122
HIZITA AY A= 0.045"
He4-a55% 0.519™* 0.553"* 0.439** 0.463**
R B 71Al- E717] - A7 AR 0.657* 0.723% 0.566"* 0.61#*
S il 0.73"* 0.723"* 0.526%** 0.579%
71e} A=Y 0.357** 0.549+ 0.43*** 0.423*
Pseudo R-squared 0.254 0.232 0.296 0.2788
Log likelihood -4207 -4333 -3970 -4067
Chi-square 2867 .17 2615 .0%* 3340, 7% 3144 7%
F R 10%, & 5%, & 1% oA 893S Ve,



