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6) Coulon, F., “The Use of Social Network Analysis in Innovative Research: A literature review’,
Danish Research Unit for Industrial Dynamics, 2005.
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13) 783}, AEdanol &), vk}, 2007,

14) 783t 9291, &= H3lr|E FeATe] EHAZ B, sk, 2005, 14,
15) 7A-&38}, AAA, 2007

16) 838 2291, HAA, 2005.

17) Fleming, L,, et al., Small worlds and Innovation, Harvard Business School, 2004,
18) Salmenkaita J., Strategy in Transition, Wiley-Blackwell, 2005, pp. 223-251.
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World Patent Information, Volume 30(2008), pp. 115-131.

20) Salmenkaita J., op. cit.

21) Sternitzke C., et al., op. cit.
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gzl £ 27 el o] £ IALE Blaske Al 9wt glo] Helh

23g
Novartise] 2% HF 994 ATVl o= 7|H S vl8] F& Fro] UL dxs FES}
of ¥ a7t ok Novartisoll #5h 25 © A 24 98 24 2 =5

34) 1967 BHF=e] Milgram R4e] HAHG A p2d, A2 RaEs T ARS A2 a4
= o g oY dE8 Jeshoar 8|3 k. (Milgram, 1967).

35) W5 - A, AKX 619,

36) W. de Nooy, A. Mrvar, V. Batagelj: Exploratory Social Network Analysis with Pajek, CUP, January
2005 ZkaL,
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37) Milgram, S., “The Small World Problem’, Physiology Today, 2(1967), pp. 60-67.
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%<2 ZAI8E A|9(degree centrialization),
o1 %%V‘é (close centrality), AFo] S48} A|4=(betweenness centralization)S L2
e},
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GE e U4 R T URA B e A Al fom e of gl 3
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Axol AAF U] BE A5 Abelol xshs Fmel Aol FP4 A5t} 3
AAQ Ao gHE zlolE Fale] E=gFoZ sbsdt Hugte hre] ZAsH
Hoh Abe] 248t A4 9A] Aventis, Eli Lilly7} =2 3S RS e
Novartis, Mercki= S+ Alo] A3} A5 HolFa Qo)

e Faoh med Faol BEE Sl FHow A% Ash wsE 1 A
B TN A% A WA B} 20 G 92 R TE PE
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A 0.0053 0.0059 0.0064 00177 0,0334
TEE 7t 72| At 09848 09751 09807 1.0000 1,0000
T 0.0812 0.0667 0.0942 0.1819 0,2251
N 0.0387 0.0717 0.0541 0.0624 0.1136
HAA M ZMe} X5 0.1728 0.1641 01352 0,036 0,1017
oI ZUY " o 2 16 12 6 3
AfO] A5} R[4 24059 3804.3 1940.3 1917 189.3
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HF| YRt 4 390 321 262 130 80
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(3@ 3) Eli Lily 2001 (3=l 4) Ely Lily 2003 (a2 5) Ely lily 2005

(a=l 7) Novartis 2003 (a2l 8) Novartis 2005

{72l 6) Novartis 2001
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(E 5) 3HZMo A2zl HeE9 7|28E

Variable Obs Mean Std, Dev. Min Max
patenti 49 98.449 775393 3 302
year 49 200296 1.41361 2001 2005
rd 49 3267.7 1450.44 1031 7684
diameter 49 9,63265 5,15871 2 22
meandeg 49 1.87278 0.20311 15 2.23934
bet_cen 49 0.03683 0.04571 0.00149 017283
deg_cen 49 0.06216 0.05942 0.0152 0.2381
density 49 0.01336 0.02511 0.00215 0.15625
(B 6) A0 ARE W40l Ahiaad
patenti year rd diameter meandeg bet_cen deg_cen density
patent1 1
year -0.6662 1
rd -0.172 0.395 1

diameter 05156  -0.2849  -0.3004 1

meandeg 0.5289 -0.3388 -0.3843 0.7968 1

bet_cen -0.1922 0.0309 -0.3339 0.4394 0.3986 1

deg_cen -0.5864 0.1983 -0.0502 -0.533 -0.4519 0.2635 1

density -0.4175 0.1475 -0.0415 -0.4681 -0.3709 0.0825 0.7889 1

g7 YE ] 274 (Diameten) @} Ato]F4ls} A (bet_cen) Atelol] H]mZ =&
BAAGE Kol 9t old| teEidAde] FAIPE fEEe] WREHARI(VIF
Variance Inflation Factor)S ZFAFSIQIT). VIF Fho] Ith= A& 54 Ao HE
o) e SesEte) 2gol o8| AEHe] Ak g elvlshcd, dwHo
VIFZ} 501¢eld vd534dd EAE oald & Ul Hetl, £ A7l F VIEZ}
2o UskEgk 4.0 UEEAA B/ g Aos duktel 712 S
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(B 7) 3H=2M A
S 20 2 22 233
M 67304.32*%(0,000) |  54395.52**%(0,000) |  62187.88"*(0.000) |  65658,25**(0.000)
HLTHEH| 0.0120692**(0,041) 0,0053764(0,297) 0.0063232(0,252) 0.0098551%(0,097)
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GE 7ol s} 9ol AlelFABATt 255,
F2 E3 SE27)4 BA o3RS 7
R e R LUED g%—ﬂ} ?Vaﬁ“% 3ale] gtel RAHe IS
A vehith, shA, o] A9e Anuy,
A, E—ﬁlﬂi %4 o Aste vehiA
91ze] S3el TR W B W] Yol YIS

g

nA7 )=

Sysket. ol

m217] vl

Aol ohle Al
EE AE ASEYD P2

1ol o < g & glek o
B AV E 902 S pRAde asesd 9x B9

ofue} U3t AEnlcx e TEAEY] YEHIE F4

WH|E Eolt Uy
& PR RO HE INE PNF 5 Qe oL vuE o] Lage



102 | XARAHT Hj4H 1S

v. 24

I

B AT vE AR Al 53 HESA #48 Fate] Fale Fast Ax &
o] shtel 531&de ﬁﬁﬁ?_]% st 1A; akdth Ak AW A VRS A8
ato], 71Ee] AFolA BEHEId Ayvlide] 53819 Aibdel nix= dFe] wAY
< Wl kot l‘%ﬁ@ﬂr, ] Ao Sdie 53819 FETY S
VL‘?J] gom, 555 Wdule 7] vESZV) oFst R A
dd VESTY wf 2 B3} et ofs 2A[3F Qo] ¥4 (Exploration)
(Exploration) ] el Qloja] Mol {egt 20S AT Al=rt
rfghtt, mEgh, FHQl el o] EAo] ofd 7Y FEellAle] 53 vES

Sl el FEolME g & d vEYIS] 727 SHS §Ag

B =129 oot k.
tlelElE §ale] tfelHS(proxy) 2 ARE3l= Hld
=51} galuto] AEl ol8S Sale Agko

P F7HEHA 5151~ 4‘1101]/\1 7WA7F A REES o] FaL jloBnR

mlm i
r[r

i

e & 2 =2 o0
;O

1.

fo
ok
o

M
&
mlo

{V o %
- -
D)
5E~
)

=2
>¢
l:l> i
12

1o,
ol
&

>~

1\%630]%0]3]-_1_ O]"‘Eﬂ oldfgt &2 719 A7y L o|F vehe #8h}
71=9] Tl tiste] L 719ge] Halgwo] w|X|= el wgk AdA AFo|lmE
ATNEe] 7o #E £+ O A e HAEE ]‘3‘3‘:} ‘3} Fet Agolx 53
Qlgo] AT 7HAe] Fadk =
M TSl tig gk A
gk, MRS UESA 725 4
A oksl A (weak ties) T 7HHAQ] ?i@c‘ﬂ EHEH AR # golen, 53] HZ
o] 7t 497He Exfal dnistel EA7F S & ok w4, &4 dHolHE
O gHste] F7IE 45 sjEe Zo] desiH, t] doprt AleFdA vt opyzt
E571 7199] 7HAol w83t s A dAE SR AT Qds I
A2 a7t ]

38) &, YA AXFIE, ), 2005, 1237,



0|2 I Ro| S5 HEYT 248 S3 7|Y4F M2l 414Dt 2a0l 54 | 103

» Faed

EuEd]

AAE 229, AR 717k Al B3k A7, gL, Alod
A13(2006.2)

288, AR A, HhIAL, 2008

83, Aol 2y, whedat, 2007

Ag3t o2ql, Rl AIE TEATe VEAD B4, A=A, 2005

A8, FRART TR, AL, 2005

Ae7] - ], 714e) AP pEEAE Sl viAle ¥ dEAERTI9E W
2, AT, A12? Al15(2004)

HEE - AAE, A Vel Al wlT e EAAREESE BT, V)

Alsk3]#]) #1038 43(2007.12)

Bk 9291, ‘BEEAS B Vel 7|98 #ARAT, esalstslA|,
oA 13.(2006.3)

3, CATNEEARY] 7Y SHER, AReAR R, 1997

59, NEMEYZ B4, AEA} 2002

AEE <], A AFo] A mX|= FaFell gk AT - SSjdE
ASENS AR

Auof 9]291, o] AEEsIE 55 Adyet S, dEY vES=a
ofo] FAA", AATAT A|555 A4%, 2007

Aol - 32, TIde] AHETTIE 53 et S, vES S #A, &
714183 06 FAIS=TE], 2006

AR5, Ve Yol 7147 niXE GF, VIEEHAAT, A2 Al15.(2004)

ZAR® - ugg, Vesal AR7E 717 mRlE 9, ViegaldT Alnd

A|35.(2004)

o
o\
B
>,
o
A
=
i)
r2
-
o,
re
-
N
r o)
NN
ot
o
Do
o
(@)
OV



104 | XA H4T 12

S5 o29), [FATAY SsldEe AAA wdol DI ), FRUYAEE A
AR ATAE
ldris, Kamil, A2k ARS8 U ST, AR - oS, 5517,

2005

[eI=E3]

Albert, M, B., et al.,, “Direct Validation of Citation Counts as Indicators of
Industrially Important Patents”, Research Policy, 20(1991)

Bonacich, P,, ‘Factoring and weighting approaches to status scores and clique
identification”, Journal of Mathematical Sociology, 2:113-120(1982)

Brusoni S., et al., “The Knowledge Base of The World's Largest Pharmaceutical
Groups: What Do Patent Citations To Non-Patent Literature Reveal?”, Econ,
Innov, New Techn,, Vol. 14 No.5(2005.7)

Breschi S, & Lissoni F., “Knowledge Networks from Patent Data: Methodological
Issues and Research Targets’, CESPRI Working Papers, FAQ EconPapers,
2004

Burt, R. S., Structural Holes, Harvard University Press, Cambridge, 1992

Coleman, J., The Mathematics of Collective Action, Aldine, 1973

Comanor, W. S, & Scherer, F, M., “Patent Statistics as a Measure of Technical
Change”, Journal of Political Economy, 77(1969)

Coulon, F., “The Use of Social Network Analysis in Innovative Research: A

literature review’, Danish Research Unit for Industrial Dynamics, 2005
Fleming, L,, et al., Small worlds and Innovation, Harvard Business School, 2004
Freeman, L. C., “Centrality in Social Networks: Conceptual Clarification”, Social

Networks, 1(1979)

Granovetter, M., “The Strength of Weak Ties’, American Journal of Sociology,

78(1973)

Hall, Bronwyn, et al,, “Market Value and Patent Citations: A First Look”, UC

Berkley and NBER, No,7741(2000.6)



0|2 I Ro| S5 HIEYT 248 S8 7| Y+EM2l A4l 2Fa0l 4 | 105

Henderson, R, M. & Cockbyrn, Iain, “Measuring Competence? Exploring Firm Effects
in Pharmaceutical Research”, Strategic Management Journal, Issue 15(1994)

Jaffe, A.B. & Trajtenberg, M., Patents, Citations and Innovations: A Window on the
Knowledge FEconomy, MIT Press, 2002

March, James G., “Exploration and Exploitation in Organizational Learning’, Organization
Science, (1991.2)

Milgram, S., “The Small World Problem”, Physiology Today, 2(1967)

Nooy, Wouter De, et al., Exploratory Social Network Analysis with Pajek, Cambridge
Univ Pr, 2005

Salmenkaita J., Strategy in Transition, Wiley-Blackwell, 2005

Singh, J., “Collaborative Networks as Determinants of Knowledge Diffusion Patterns”,
Management Science, Volume51 Issue5(2005,5)

Song, Jaeyong, et al., “Learning-by-Hiring: When is Mobility More Likely to Facilitate
Inter-firm Knowledge Transfer?’, Management Science, Volume49 Issue3(2003.3)

Sternitzke C., et al., “Visualizing patent statistics by means of social network

analysis tools”, World Patent Information, Volume 30(2008)



106 | R|A|x| AT K43 1

tot

ffffffffffffffffffffffffffffffffffffff ABSTRACT

The Exploratory Study on the Determinants of
Innovation atthe firm level:
Social Network Analysis on Inventor's Network in
Pharmaceutical Industry

Byungkyu LEE

Innovation through R&D is considered as a main factor of constant and
competitive growth of firms (Brusoni, 2005). Although most of innovation studies
reveal that R&D increases the firm's innovation output, the mechanism of link
between R&D and innovation output is still unclear, This study tries to open the
black box of innovation process in the firm level by analyzing data on 6,384
patents pended by top 10 pharmaceutical companies from 2001 to 2005,

The inventors collaborative network of knowledge sharing will have an impact
on the creation of patents as an innovation output because patents are produced
by inventors, With the same resources such as R&D expenditures, some firms will
have marginal benefits resulting from the shape and structure of the
inventors'collaboration network, In this study, we hypothesized that the innovation
output will be produced in the “weak” structure rather than in the cohesive and
dense network because in the cohesive and dense network actors exploit resources
and information, and their subsequent innovation comes from exploration rather
than from exploitation, The results partially supported our hypothesis: after
controlling for the R&D expenditure, the degree centralization and the betweeness
centralization of the network has a negative and significant impact on the
subsequent number of patents, but the network density has a negative and

insignificant impact on the subsequent number of patents,
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The implication of this study is that for the purpose of increasing the innovation
output, such as increasing the number of patent, firms should try to make the
inventorsnetwork to be decentralized and flexible so that inventors can have an

opportunity to seek new knowledge.

Key Words : Innovation, Patent, Inventors’ Collaboration Network, R&D, Pharmaceutical

Industry





