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Log-likelihood -316463.72 -316413.49 -316384.86

Wle] Wshe vehiich, 29 19] #4 W38 o2 o] uw, Al A1
S7 kol wheh 1 dR)7E 3% gtk

HEl 1%

(¢
7, (t) = exp

woo) Wsol nhe f1uE g Ao B
) [EJI*I +E6{z

— 2z (t)}]



256  AAAAAT A11A A4Z(20163 129)

&g 719 A1

A

9]

HAZ=7) 1%p 57}

R, A7

E

T2k Fe] 0.3% 7+

7149 &

%)

=

3R

Z7H171E Row 1w

o B, RS AZ] 199 Z/HHA =AHIFo] 0.9%

!

—_—

0

il

AEE 27 10.3% F 13.6% F2A 7= Aoz Y 719G o] A4 At B2

o)

0

™M

™
;OU
P
m

Ho

o))
0

A%, RE 59 A A% ghol sk frolFEAM BAROE folahA

b, 550] el

5

Ioh. 2% 29 o

L 0.4%

el BEER Vgl 169 S7kshd 719 =

\m_.w_wo

]|

]

TR

il

Ehi,

2. 719 AEAE A& 23

&, 7]

ol k=]

By

A

71
o] Hf

e 719l R o

e

ol v A=

A2 A5 o] 71 QAL

ki3

lol, 719= ARG AE R FE8te] AXArto] 71 A=

o

I

el

E

A

el

HE 199

¥l

217 23 A e sk 32 (Kazanjian & Drazin, 1989), 743



{o}
[
b
>
ﬁ

\
N
jina
oX,
o

L
)
i
b1
[
)
)
2
=
=
)

>
2
r
1o
8
1%
Y
of
ol
M
12

N

[@)]

~

(Lippitt & Schmidt, 1967; Lewis & Churchill, 1983; Scott & Bruce, 1987) 5-°] %l
ok, 2y o} olof gk F=Eg Ve flth. oI = Aot V1Y
o] & 7Fo = g A 5wkl 719 971, 5 delA 109 m
TRl 7192 3770, 10dellA] 15wkl 7192 A=), 15994 20

nRkel 7192 7= Rkl

(Z5) dZAl0 e =M olXl= PR % RATE) (RS 1 &D)

5wk 5~10 10~159 15~201d

7D (G o)) (A=71) (RF871)

S8 A% 50.5% 74 13.4% 7+4s 5.2% 74 P =

FRYA] & 25.5% kA 8.5% 7% s 3% T4
FradsE - 29.2% Zka 5.9% 74 3.4% 74 7.9% %A
B AT 1.3% S7} 0.3% 74 0.5% 74 0.5% 74
TEEd & P = I P 6.4% 34 3.9% 4
B 1IPC & 3.5% 57} 2.5% 7 2.9% 74 2.6% A

A A, fFrass ARl 199 S7hs 9719l B2k 19s 50.5% 1
2AA, 2 ZA7E Z7160 7P 2] T A ATE EobAlel wh
2 Eat 2Rashal kg elA o Zat S A1H 2

=
ok fE CRRIT AR o) 37 o] mARI RS R bt g,
1



258 AAAAAT A11A A4Z(20163 129)

31, ol2l @ Ehs 44716l 1 20 b, FEE A &) A9 4%
719k g 71olek frelal 71zl 32 el Qi Ao thehet
o ol 7199 9%7] 2 ePgrlel B 243te] FEATE 5] o
BERY 7S 5§ /1% o9 ¥U A9 719 4Eel 34H
qarg vlAths Aoz d4E 4 g

B ATE T AEY 719S o AIaE 22 nd9g 2
X

=
= Z83to] 7Ide =Rl miAle S poll 23S B
o

7
TESAL Zhzke] el ek AR Sl 7ol Al nA= 9F

=
O~ OO
=

-0,
o
N
2
o,
ox
o
L
N
2
k)
&
gl
i)

8

K
ful
Y
o
&
>
|
A
of
N
N
rlr
)
Y
Iy
=
il
N
N
—_
.O
3
X
i)
—_
w
2
X
L
By
>
oy
=

2
sl delgol FNAFE, AP AL 3 35

r o
-
I
ol
o
ol
N
i)

=, 293 {53519 Vet AT 7SS V1Yo AEse
Ewo] Joe= AL gt
oje} 22 A= ATNEAE T 719 A=l IF

[e)
= [¢]
b SAIG dHolA EE2E FAR A7UNE AaEdd ik vier A

oot



s} AAR 719 e] AE

= w R T T F
p Py E w BN
AN S
Mo.tdﬂdﬂ N o NS
TEep e d T AL
&LM < o T of
=0 = =T 7o H._‘l_ﬁl
s XTI % m . e
@ oo XX _lmhwmﬂ
TERS e 2wl
o @@4,
Xooor — N Mo o
AT < o] W
e x®E3s TIRx
Woﬂgaﬂ% T =g~
@ g s LatE
B T o T O ﬂpuﬂw%ﬂ
- N I T
TFsamrd T Hher
BEE R IT oo ® o
= m o B M P ¥
o % - F 9 S oo K
Tar byl g El
Munﬂwﬂuom%%ﬂld
A )
= J) ~ EWl ,,.moXo
LR MR IR 2
_ L R L
o DB T o 2
TR T T o T TR

=

2|3}
F 714 1,999

3

&% e 1P
)

}_

We 7

ol mlo]A] gl
sl

1

k<)

Azkol | A ek

fAHlojo} & Zolct.

1

T

a1 9

74| A

=

3] Pare 71909 Aol 232 HAH3

=4

[e)
2497|7H 1,759 02 o] A]7] =4

CERERELE
L]

b

P& 10d Aah 7154l

71l Hl&h

=7] o] 5

X
3

3} A (t-test) 2T}

1

Il
yal

]_
=i

ol nheld Wast glek.

2

7&

3

L

L

o}

9

il

H

Ao g2 Yl

o]s} o], 1P7} 719 <]
o Blsj BAZH R ¢

AP ARl A1 A

}o]

9

7144 o] of A7l =4



260 AAAAAT A11A A4Z(20163 129)

og

|23

(a2 CHHE)

Cockburn, Tain M, & MacGarvie, Megan, Entry, exit and patenting in the sofiware
industry, National Bureau of Economic Research, 2006,

Cohen, Wesley M. & Nelson, Richard R. & Walsh, John P., Protecting their intellectual
assets: Appropriability conditions and why US manufacturing firms patent (or not),
National Bureau of Economic Research, 2000,

Hall, Bronwyn H. & Jaffe, Adam B. & Trajtenberg, Manuel, Market value and patent
citations: A first look, National Bureau of Economic Research, 2000,

Stinchcombe, Arthur L., “Social structure and social organization”, ed, by James G,

March, The Handbook of Organizations, Rand McNally, 2010.

(FH st=R1)

AARZ - o), Az ol g7t AEE 2boldl JFFE vXE alld #e A7+
e F2A SA4H Vel 58S FAHSR ] AFYEA A7 (The Korean Journal
of Industrial Organization) |12 A|43.(2004).

AzRlg - ol dE, V&G o] R vXe G 7 WHEFHE FAHL
27 A2 7 o A (Knowledge Management Research) AJ117 A]13.(2010).

FA 5 - =88 T v MAZ|G Y vA A 543 AEal 24 71971
A} Wl =] (- Wil %] 73 9 937) (Advancing Small Enterprise Innovation Research)
A48 A35(2011),

oj7] - ABA, WA= B ofgk AT e8] FH,) FAAAAT A1
A12.(2005).

o143, “FTa AR 719 AE8Rl B A BA AT A4 A25.(1998).

o]k, WEEH L o] 83 VBT QY FAASREY ) B3 A V=Rt ARE

o 2 " A A A (Sogang Economic Papers) #1397 A|335.(2010).

A, =79 s eel et AF AT, A EA AT A8H A|15.(2002).

1A - A, F=TIEY ARY, HE B A ATt B ASAT, A2

&I9-(The Korean Journal of Industrial Organization) #1271 A|33.(2004).

oS - ol FE, T WX TG Al A £4) F2719 AT (The
Korean Small Business Review) #|31¢ #|33.(2009),

PFE - A3, AFER: 717 719 AEA HAE &3 B - st tx2a
=Ehe]HHDD) S AR VA IATF  TEA I (Korean
Corporation Management Review) #3578 (2010).

A, “AAA7Ide] A= o] digk AFEA " 7 3T (Korean Manage- ment

o,



Qi HA 8- 719 AFEAE SW9IG ol e A2 Ave] A g 2 261

Review) #3178 #|635.(2002).

(o2l st=Xl)

Agarwal, Rajshree & Gort, Michael, “The evolution of markets and entry, exit and
survival of firms,” The Review of Economics and Statistics(1996).

Agarwal, Rajshree & Gort, Michael, “The determinants of firm survival,” Available at
SSRN 167331(1999).

Aldrich, Howard & Auster, Ellen R,, “Even dwarfs started small: Liabilities of age and
size and their strategic implications,” Research in organizational behavior,
Vol.8(1986).

Audretsch, David B., “New-firm survival and the technological regime,” The Review of
Economics and Statistics(1991).

Audretsch, David B, & Lehmann, Erik E., “The effects of experience, ownership, and
knowledge on IPO survival: Empirical evidence from Germany,” Review of
Accounting and Finance, Vol.4 No.4(2005).

Audretsch, David B, & Mahmood, Talat, “New firm survival: new results using a hazard
function,” The Review of Economics and Statistics(1995).

Bessler, Wolfgang & Bittelmeyer, Claudia, “Patents and the performance of technology
firms: Evidence from initial public offerings in Germany,” Financial Markets and
Portfolio Management, Vol.22 No.4(2008).

Bradley, Don B. & Rubach, Michael J., “Small Business Bankruptcies: A comparison of
Causes from 1981 and 1995, Journal of Business and Entrepreneurship, Vol 11
No.1(1999).

Bruderl, Josef & Schussler, Rudolf, “Organizational Mortality: The Liabilities of Newness
and Adolescence,” Administrative Science Quarterly, Vol,35, No,3(1990).

Cockburn, Tain M, & Wagner, Stefan, “Patents and the Survival of Internet-related
IPOs,” NBER Working Paper No, 13146(2007).

Du, J. & Temouri, Y., “High-growth firms and productivity: evidence from the United
Kingdom,” Small Business Economics, Vol 44, No,1(2015).

Gans, Joshua S. & Hsu, David H. & Stern, Scott, “The impact of uncertain intellectual
property rights on the market for ideas: Evidence from patent grant delays,”
Management Science, Vol.54 No.5(2008).

Hsu, Michael LA & Chen, Maggie Hui-Fen & Lin, Binshan, “Top management and
organisational innovation: review and future directions,” International journal of
Innovation and Learning, Vol.5 No.5(2008).

Jensen, Paul H, & Webster, Elizabeth & Buddelmeyer, Hielke, “Innovation,

technological conditions and new firm survival,” FEconomic Record, Vol 84



262 AAAAAT A11A A43(20163 129)

No.267(2008).

Kazanjian, Robert K., “Relations of dominant problems to stage of growth in
technology-based new firms,” Academy of Management Journal, Vol 21 No,2(1988).

Kazanjian, Robert K. & Drazin, Robert, “A stage-contingent model of design and
growth for technology based new ventures,” journal of Business Venturing, Vol.5
No.3(1990).

Levin, R, C, & Klevorick, A, K, & Nelson, R, R, & Winter, S, G, & Gilbert, R, &
Griliches, Z., “Appropriating the returns from industrial research and development,”
Brookings papers on economic activity{1987).

Levinthal, Daniel A, & Fichman, Mark, “Dynamics of interorganizational attachments:
Auditor-client relationships,” Administrative Science Quarterly (1988).

Lewis, Virginia L, & Churchill, Neil C, “The five stages of small business growth,”
Harvard Business Review, Vol,61 No,3(1983).

Lippitt, Gordon L. & Schmidt, Warren H, “Crises in a developing organization,” Harvard
Business Review(1967).

Meyer, D. G. & Dean, T. G. “An upper echelons perspective on transformational
leadership problems in high technology firms,” Jjournal of High Technology
Management, Vol 1(1990).

Pakes, Ariel, “On Patents, R&D, and the Stock Market Rate of Return,” journal of
Political Economy, Vol,93 No,2(1985).,

Scherer, Frederic M, “Firm size, market structure, opportunity, and the output of
patented inventions,” The American Economic Review, Vol,55 No.5(1965).

Scott, Mel & Bruce, Richard, “Five stages of growth in small business,” Long range
planning, Vol.20 No.3(1987).

Van de Ven, Andrew H, & Hudson, Roger & Schroeder, Dean M., “Designing new
business startups: Entrepreneurial, organizational, and ecological considerations,”
Journal of Management, Vol.10 No.1(1984).

Winter, Sidney G., “Schumpeterian competition in alternative technological regimes,”

Journal of Economic Behavior & Organization, Vol.5 No.3-4(1984).

UEE S A5 B /A A G

o
>
ol
2
(o}
-
|
Ky
[>
i)
>
_>|1_‘
o



A&, HA 38— 7149 33

i
b1
[
do
)
2
2
=
X

>
B
r
1o,
)
1%
Y
of
ol
M
12
N
(&)}
@

An Analysis of the Discriminative Effect of Intellectual Property
on the Risk of Bankruptcy Based on Firm Life Cycle

Lim Sojin, ChoiSeohee

This study conducted empirical analysis by applying time variant Cox
proportional hazard model to 113,812 Korean manufacturing firms in
order to investigate the effects of intellectual property (IP) on firm’s
survival and the discriminative effects of IP on a firm’s survival based on
firm life cycle.

The results of the analysis show that a firm’'s bankruptcy risk decreased
significantly as the firm's number of patents, designs and trademarks
increased, This quantitative effect of IP had the significant influences on
firms within 5 years after start-up. After the birth phase, rather than the
number of IPs, qualitative characteristics of IP had significant impacts on
firm’'s survival, The bankruptcy rate decreased as the number of patent
claims, the extent of convergence between technologies, and the rate of
joint patent applications increased,

This study shows empirically that the quantity and quality of IP held
by firms actually affects a firm's survival under in the Korean economic
environment, By deriving discriminative effects on IP based on firm life

cycle, this study provides implications for IP and innovation policy.

Keyword i

Intellectual Property Rights, Firm Life Cycle, Cox Proportional Hazards Model, Survival Rate,

Bankruptcy Risk
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w2 231 232 7233
hazard ratio Py Izl hazard ratio P) 1zl hazard ratio P) 1zl
A& 1,047 0.051 1,050 0.041 1,050 0,041
2 AFHEE | 0.946 0 0.946 0 0.946 0
AA-ZE 0.828 0.042 0.828 0.042 0.829 0.042
i 0.997 0 0.997 0 0.997 0
Fan) v 1.010 0.031 1.010 0.03 1.010 0.029
QlzAn] v)F 1.001 0 1,001 0 1,001 0
Wi JPoldE|  0.999 0 0.999 0 0.999 0
vjEN M-S 0.999 0.177 0.999 0.177 0.999 0.178
At 57 0.989 0.007 0.989 0.007 0.989 0.007
28 3 AS 1.001 0.039 1.001 0.039 1.000 0.039
S AZ 0.495 0 0.420 0 0.437 0
fFaEYAR] 5 0.745 0 0.745 0 0.745 0
TEAE T 0.708 0 0.707 0 0.707 0
B AT - - 1.013 0 - -
TEE9 & - - 0.980 0.771 0.975 0.72
it IPC & - - - - 1.035 0.045
BHEA F 37,194
Log-likelihood -73475.713 -73469.507 -73473.81
(E7) MEEM Anh (ME7))
P 231 232 7233
hazard ratio| P) |z| hazard ratio| P) |zl hazard ratio| P) |zl
AAE 0.995 0.496 0.995 0.464 0.994 0.418
2 ARG = 0.934 0 0.935 0 0.935 0
= 0.736 0 0.737 0.001 0.736 0.001
AFS= 0.993 0 0.993 0 0.994 0
B HF 0.993 0.449 0.993 0.449 0.993 0.441
olzAu] )% 1.002 0 1.002 0 1.002 0
vjEN JPoldE |  0.999 0 0.999 0 0.999 0
vjEN S7HE 0.995 0.006 0.995 0.006 0.995 0.006
ALt 7 0.990 0 0.990 0 0.990 0
28 3 AS 1.001 0 1.001 0 1.001 0
E3| A% 0.866 0 0.898 0 0.926 0.002
SguAtel & 0.915 0 0.916 0 0.917 0
SEANE 5 0.941 0 0.942 0 0.942 0




47, AA 5 ) BARAY £2191 ol that A%

A 231 232 233
hazard ratio| P) |zl| hazard ratio| P) |lzl| hazard ratio| P) |zl|
e M - - 0.997 0.014 - -
TE=9 & - - 0.987 0.635 0.990 0.711
Bt IPC & - - - - 0.975 0
BHEA F 45814
Log-likelihood -93403.052 -93399.61 93392929
(E 8) MZEEM Al (Mx7])
w2 231 5232 EERE
hazard ratio] P) |zl |hazard ratio] P) |zl |hazard ratiol] P) |zl
s 1.004 0.434 1.004 0.496 1,003 0.597
2] g = 0.932 0 0.933 0 0.934 0
HHEs= 0.547 0 0.550 0 0.552 0
A7 A= 0.996 0.132 0.997 0.185 0.997 0.219
] v 0.885 0 0.886 0 0.886 0
oldu] v)F 1,001 0.006 1,001 0.007 1.000 0.007
uEN JYgoldE | 0.999 0 0.999 0 1,000 0
wEd SIS 0.997 0.079 0.997 0.08 0.997 0.081
AL F7HE 0.990 0 0.990 0 0.990 0
EER-PEs 1.001 0.084 1.001 0.094 1.000 0.103
E5| A 0.948 0.008 0.989 0.437 0.997 0.583
fFEYRR] 0.930 0 0.933 0 0.935 0
SENE 5 0.966 0.001 0.968 0.002 0.969 0.003
B AT - - 0.995 0 . -
IEEduE - - 0.936 0.027 0.945 0.06
4t IPC 4 - - - - 0.971 0
#HEA 5 32,337
Log-likelihood -47349.725 -47335.802 -47320.06
(E9) M=EM Az} (RHHT])
W 231 232 233
hazard ratio| P) |zl hazard ratio| P) |zl hazard ratio| P) |zl
AAE 1.002 0.686 1,002 0.78 1,001 0.832
2 ARG = 0.933 0 0.935 0 0.936 0
AA-ZE 0.686 0.045 0.695 0.052 0.695 0.053
AFF kT 0.941 0 0.944 0 0.945 0
BaH) H)F 0.950 0.224 0.951 0.229 0.952 0.237
olzdu] v)F 1.005 0 1.005 0 1.005 0
N JPoldE | 0.999 0 0.999 0 1,000 0
vjEN M-S 0.998 0.282 0.998 0.293 0.998 0.296
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o L= o2 2y 3
= hazard ratio| P) |zl hazard ratio| P) |zl hazard ratio| P) |zl
A S 0.994 0.048 0.994 0.044 0.994 0.043
FAE & 1,001 0.732 1,001 0.769 1,000 0.787
E3) A% 1.001 0.117 1.001 0.044 1.001 0.03
Haczel ¢ 0.970 0.005 0.974 0.011 0.975 0.017
FEAE S 0.921 0 0.930 0 0.932 0
i Mk - - 0.995 0 - -
Te=duE - - 0.961 0.047 0.968 0.046
it IPC - - - - 0.974 0
BHEA F 18,743
Log-likelihood -21988.571 { -21974.511 { -21965.446
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