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2 8 g

(B F
1. A&
0. Foe 73} 71e8ald &g o]
. 71+t 71egAldl digh ASEH
V. A8

(Abstract)

This study empirically investigates innovative behaviors of the firm. In so doing, a Probit was
employed and estimated. We used the raw data of the "corporate innovation survey"(CIS), which,
in consent with OECD efforts, is regularly undertaken by the Science and Technology Policy
Institute(STEPI). The data set includes more than 3400 firms in the manufacturing sector. Three
types of innovation, i.e., new product, product improvement and process innovation, are studied,
assuming that determinants of innovation are firm's age. number of employees as the size of
firm, ratio of foreign ownership and innovation costs. To investigate the relationship between
firm's innovation behavior and the size, we estimate the Probit including the quadratic term of
the firm size. Empirical findings showed that the sign of the quadratic term of the firm size
tuned out to be negative. It means that the probability of firm's making innovation shows the
inversed-U relationship with the firm size. Such an empirical result may have a significant
implication for the industrial policy.
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AE A9 FolE 4 Qvke Aol AAHD 39l
t}H(Kamien & Schwartz, 1982: Baldwin
& Scott, 1987: Cohen & Levin, 1989:
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1967).
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1. g4lel &% + innovative outputs
* Innovation counts
- qualitative data for innovation
+ Firm size
2. 71954 + cash flow
+ product diversification
+ Firm-specific R&D related capability:
organizational, managerial, sociological and
psychological attributes of firm
+ division of innovative labor
» market concentration
3. AFEA » demand
+ technological opportunities
« appropriability conditions

%%} Kamien & Schwartz(1982), Baldwin & Scott(1987), Cohen & Levin(1986),
Cohen(1995), Symeonidis (1996).
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o] AFgRlozA AFEES Xt AL
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o AE2M AFEES IFNLFAL wHY
FA &9 g TR 3ol gA gue
AHo] At} (Elliot 1971). ttzstE A3 a9
%9 sz 7Fste e 2 7R 7HdelA
. A, st 28 VIS AA A
o2 FPste oy A AE ZE2aH3L
9] 9|¥-&F}(spillover effect) & FE F Y
o =4, 5}7—}5}7} ZE 714 AAF Al
] Aot 53] 71x4
?——l 5 q357ts

?-

71 ol 2ot /\H & 1 2 g H
g 7187t =
7Hel A uilﬂEE Mg 4 s, 2
2A oz ANde ABAA(risk)E £
AN F Uk o] 2 JMEAES tridel B
271l vlE A7 EFo 93 A
o Ju AFMNEHIEt S Aolgke HE
Zrzgitt, olo] i3l o2 AFEe] FRHUL
O Aze gzstE Q1% dride a4
ARAeFr] Bohe d4dd A3E BoF
2t} (Henderson & Cockburn 1993,
Pavit 1984, Link & Long 1981).
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7199 &HAEA S8 (dynamic

d

FZol =

capability)el]l ©ig FHo] ol U

(Iansiti & Clark 1994:. Choi, 1996).
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2 AFEE A& AT WdH ez
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TARA ol& FHstmAl St ol 3k
TAe AARFEIE AAEE S 4X O}X]
ZE=thie Aotk (Schmalensee, 1989: Cohen,
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B
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Reaz FH7] B, vgo] F4E

o2 syed,

REDIE
2. EARE

$4 AYPAST e N1EH L 1993~
19959 Alolo] Y ARE dyoz A}

ARAG IA MdE A
Hog AFY 71EE
o] AAolv}p A2, A}
g ovant.”
71949 LRt B3t
F(1996-4 4 %),

= EJEIZ]“P e
Aot A 3} gl
2%

de
AARE 52 A

(& olr
rlo

HMeRA, 7199 @
FTHLF(1995dE: A

), FALRAR(1995¢ @ %), FAly|
£(199549: 1099) Sol Utk ofrldlN =
A g QAAREATALN. @8A

H[E, A|AFE, dol% HE HE, OItA

Hoon, F1EgAds FHYN, AT, HIIEA(ET A Ael). @sl
ASANCE Urold gy, a7l 2xy TEFEHS VSRS ¥E QUAF vHIE M
Ao ee Ao w9 e ggw  SERETTIHE A, OUAZ/TH =d
2ol AL just-in-time(FA DY) = < 9% usYE 52 TSt Yo A
M2 BAE =9 5, 20 71E gay  HANEE ZIKel v derlvl A4
27184, EAAY =9 5 FAd gy N EBAEE IEL Adse Ae= AFW
2 AR FaE, A9, Aus Ad s T
(F 2) B8 47
1993 Tdas gl & alu) &
(%) (%) 2HAR (%) (1093 9)
B 16.9 0.461 5.06 2.071
| ol gk 110.0 60.000 100.00 502.900
gk 0.0 0.002 0.00 0.000
xETF 3472 3472 3472 3472
zAPgNe EPHA FEA'F Anc A4 3 FRAY
FHUolF WAFE A= ALY H LS 0)EL ogdtd AZRIFL FAH B}
At 3k digel 9% T AFE T W %ﬁ AA 3472709 35-7123—501 A 33

e, =9l e FAlAE ofn] A, T
93 Qe 71E AFFE A YRl
Atz Agsel Bojsigcy TFAGE o
etn, AFALEL FlEe] AAY AFe
A%, AA T Au $E S S0 A=

5) o]Z& A2 OECDY &3 Ao did 712/4d

Aol AW 7149 = 184374, 4l
AFEEHA AdFo] AL 719 T7} 221570,
agz AFNA AFe] JN"E 7199 FE=
219870t}

FAH 2 maximum likelihood WHE ©]

o2 wolEdx]a 9},
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a3ty e, 7lo|le quadratic hill-climbing, second derivativeZ%€ AALsHTE. 28

Newton-Raphson, BHHH (Berndt-Hall-
Hall Hausman) %59 ¥¥o] 3z, ©|&9

A A3E convergence criterion(0.001)

WHEAZ

o W

z2}o]l&= likelihood function9 Zdigg& Eo} HA (3] 2)o FAHAANE FHHEH FAHY
EgH oz zohl7] 93] moment matrixE A9 FFANI} Y o, AFRAY F
a3ty Yt o]ZS numerical optimization AHZA¥E TE A9 ¥l feldo] Hox&

Autzol AlFAA| software packageE  HHo|Ud. 53] 7|9 RS} TGl FTHY F
a

ol83ald Hrl E dPolxE= Newton-Raphson (22)9 A&y ZAHAL 73 5% 59

W.g o]lgsgm TEA PHEL analytic A FIAHL Bou, UHR|e ASdE
(£ 3) 7149 LutEAT 7184l (4] 3)
~ A HHS
aeer A AAFHA AEAD
const. -0.2212 0.1768 (%' gég?
(-5.736) (4.557) )
Z1 0.0137 0.0078 (%(;(iég)l
(7.059) (4.003) )
Z2 0.0398 0.0293 8%21213
(1.975) (1.450) ’
Z3 0.0040 0.0031 (%(31%%?
(3.126) (2.370) )
Z4 0.0324 0.0159 ((i(}’gg
(6.192) (3.817) )
Log likelihood -2319.21 -2241.18 ~-2183.03
Kullback-Leibler R? 0.034 0.014 0.043
Fraction of correct 0.594 0.638 0.633
prediction
Obs with dep=1 1843 2215 2198
Obs with dep=0 1629 1257 1274
Z*: 1. const® AF#ela, ()9 £AE t-values
2. Kullback-Leibler R*= (1-log(fitted model)/logL(model with intercept only)) & A4t A9,
3. Fraction of correct prediction fitted modelS o]&£3ld &M E(y=0, y=1)7} A d=E 4

7F #EE B2 ol didl AX s vFA. F, ¥ gto] 0.5 B} 2W 1, 0.5 B} o9 0oz
F34o] 3 57 AA EE e Adol PAlshe vFq.

6) Nonlinear estimation methodso th& At & W82 S M. Goldfeld & R.E. Quandt(1972)& =¥ 4

o
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= o L

N Ry v et A

(& 4) 7192l g 7Id5432] AR} (4 3)

= A
2Ry B AT AN
const. 0.0853 0.0654 0.0530
71 0.0053 0.0029 0.0016
72 0.0153 0.0108 0.0090
73 0.0015 0.0012 0.0002
74 0.0125 0.0059 0.0633
i QARAE Fol7 Waols) T WMAEY FRatl tal T A9,
Ho] = WolRTH DAl TaW. TEsl 2 AxHoz 2 o sldTFRet Hau o] 7
Jdees TN U@ BEo] ol Qe e By 2 RAS AU Us
AAEGA/ABAN G S Y= AT AL B & o), Sa] zAUe AL ALT
2 9% Zagich oo} SN ge] 2o Egton o= &
e Ammesel Pagel i T 71 s dueuz 7R Qe sldel zAsw
Fme] FALDE (F MolH ME. BHUA AL BFo] Halo] FaeTtE RS HP
o] 0.0153, AlAEZAle] 0.0108 La]x A Axta & F£ Yt 2y A EH I A
EojMo]l 0.0016010ch. kel AQARe]  EjHe AL ol SBY £ Qb Aol
Ase mE Ao ool xkon. 1A e ATE Ax Telgnh
2o SAETE TAHA 00053, AAE QTR FABAS 20 AWu7] A
Halol 0.0029 28l A EZ7)Ae] 0.00909] 1G] gk 2x8ks ¥ Eetn UdeE (Y
AT = JjeAze] 242 pAUAL U 4B B, o AT (E 56l 2
850 mgtor], ooz AAZHAN AE £ g, o4 JAFEE AYS T WeS
MM oz HABEo] Wi Uehdtt, el o 1agw wad Aes 2 gEa 2
rgTzd QoA SFol A4AEe TAY ANE RYY. AAAow fode o ol
N3l AAEIAS el o4 Q= AnS  om o AT AN A sldde) Aol

BoAFQded, FFHd g IAERT}

0.00152A4 A1AF321(0.0012)3% AEAA

(0.0002) Bt} Esich =2 &FA
U 7199 A 9 JdE

Lo fr

2 el

st 3l

Aoz FToldg. Falulge A 7x da

A oel 2% folgol wgkor], @A

vlgo] FAEIE AZ/HAo] 0.0633°.2A]
ZAZPA 0.0125, AAEFEHA2 0.0059 B

o =3%oth

Felde] o 9A e
1G] g e

™

Ao BE ()

T

a0 gy o

a2, AN A 249 A
Felgol wgoml, A b Al el

> o M

=

4752 A
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HaFa gt} o]g
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(E 5) 7199] u542 158 (4 4)
2484l AAZHA A ENA
const. -0.2183 0.1786 0.1477
(-5.656) (4.600) (3.737)
z1 0.0121 0.0068 0.0034
(6.012) (3.389) (1.641)
Z2 0.1417 0.0921 0.0962
(3.627) (3.065) (2.239)
725Q -0.0055 -0.0033 -0.0037
(-3.020) (-3.368) (-1.874)
73 0.0038 0.0030 0.0005
(2.974) (2.274) (0.379)
7.4 0.0295 0.0151 0.1705
(5.649) (4.008) (9.740)
Log likelihood -
- . -2241. - .
Kullback-Leibler R® 23(1)%()22 220.1031 21810}1?1
Fraction of correct 0.591 0.638 0.633
prediction
Obs with dep=1 1843 2215 21?8
Obs with dep=0 1629 1257 1274
3£ 1. conste AFdeln, ()Y A= t-values
olE (¥ LI (¥ 2)ollA &7 gAl B He BE gilol /AR 43 £ES A
AF ok 2 age LA FHE A& o uEA HA 4ol Folmx AE B 4 9
L3l ZIHdTrR oleel WAFES] Hagtd ol o} HAFoR ¥A AFEHH YiFEo] 33
A J1FHEIF vige] mEk g4lo] gk 73 g4 FEET A4 JERdTh olgd Hol A
389 W3l &S hypotheticaldhdl HojFE AlteE HlE2A, $8] 71982 84l #EFo| ¥
3 Ytk (a8 1) 13 e ¥3e 75‘-?— FEG AT o FHEHS ASS HoFo

24 71gFEs AXNEA FAlo) gat 7t
o] A% AXE AL RoFm Ut S71E
3 AL RY) Fe VAL FE A F BA
ge 84 7leAel w33, M TtEst AR
A 2RYA sbsAdel wEA Zrlste

O_u

{.

=

2 4 9ok gy wE A%l slelA 71
B} 248 HA7k5gel 4 oE 2
RS

wEd QTR B 27 98 e 2
32 BAFE (7Y DelNE A A2 PR

AT
aga 7GR AAGA FHFHA &5
o w2 Ziste g B 5 U ol o
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