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Foz $9 /19 e AEsy BN, /PP FAse ol of

A, KoDATA® 719 3+ A= dolHAAN =, 22 7Idded® 127 A=
Y

e

ZAzke] 719Ho]l v AF, §d A% HelME 3 7% 2 719

19
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o
WA Ee 5g, A B Fol T8 olfolth o Sof, teAEAmE

AQe e AH FRAQEOR AL WAFGAIL, N ARG RE A

MNE NS, S&TUS-, S&THAY 52 EF SNTEREHEFZ HF Fdgon,
QEQHUAEY, 0E, QEAFIY, LEQES T HLEJUAEDR
tjoto] A, Tioto]A], Tloto] X ALY T T FHH

olye}, MREEANE ARBEHAS oExZE giste] A3 5O Ak
o8l MaH Ik WAS sk FEld AdE SsiA, 719 FHolA, A
=

A, 719 AR A 58 gelsks Add S2<lo] A%t

B 7ol FYst Foll, AAdATENTE st F HolEE B



o] ¥z 3407K¢] 719 shubsit A ske], dlojy ko] 1do]

A& skl
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T2 ofolAME F4A (Eigenvector Centrality)

S Fgsint ofolAdE FAAALE, e 7 Adske tE 714l

drpy @2 ARdE 7 719AAE B dE = Qlvk (Liuren Wu, 2015)

AgAs wol 717 719gS, EYARE ZdH Aol T4 719Y 714
e

ol xow, AAAR01I7) A+olM Aol W2 7

5
(Degree Centrality) ol =2 91 7ol ti71d = 2lsiivh. whebA,

2 Aol A ofelalEE FAAS RV F VIl dist A =g A=
= &gkl

HA, AAF47d (Degree Centrality) & 54 =E(node)oll AFAox A
a8 dA(Edge) o] 5 oudth s /ide= 54 =& 9 424344
= AtEskeE WRle AR xdT Aol 4 (1) (Newman, 2018) o]t} Aij
© =A== RO dAE yehiY, =& 8 =& jo dd RS
xdsk Zolty, 28 N2 UEHFS BE w&9] FE el 5

(o] gujst= A, /d =z == 8 b =27 ddd A ud

o
)
©
X
[-‘O
in)
ofN

4 (Degree Centrality) & A UEANA =A%
TS 543 % (relative measure of local centrality) 241 &-8%
. (Freeman, 1979) wWZol, &5 A& HEYAAA AdFHAIe FX7}
AvtE Ae, AT 7ol AdvE Asdve As gudt AAA(2017)

o] Aol el m7A R, 2 A5t V1) 3 AR dHelE MR, ddTA
22



P - —
Aol A7 Z 71del Adde® 7 & 7Igddel EAHEHATY. (G 4) 9l
o S = 2~
A G EE AdFAdel & 29 2070 719E Elg =
N N J
Co(D) = Xj=1 4y A (D)
E 4) AT A9 719 2070
w¥9171 371 Rl
719 IC__ NDC 71214 DC_ NDC 71519 IC__ NDC
1 QUAERFF) 69 0.318 ATAAHEAH(F) 70 0.280 AHAEAF) 77 0.27
2 FEAAF) 55 0.254 ArAEH|A () 53 0.212 ATHLH A (F) 57 0.207
3 ArimHAF) 19 0.226 @749 () 53 0.212 @34 (F) 44 0.159
4 B8AFAHF) 19 0.088 #8AF2HF) 22 0.088 #-8-#+FAHT) 21 0.076
5 =iwaelobdSaHE) 14 0.065 (3)45-3ole 13 0.052 (3)4--3to| et 16 0.058
6 (PAssoy 10 0.046 =i-3e)ohHEAHF) 11 0.044 2:-32]obE2HE) 13 0.047
7 (PEHA 9 0.042 ()54 10 0.040 () AEe 12 0.044
8 (parg 8 0.037 VANEEA(F) 9 0.036 oI~ (F) 10 0.036
9 oAd(F) 8 0.037 (MHAEY 8 0.032 i< () 9 0.033
10 el 2 WA~ ATE 0T 7 0.032 vlefio] ello] () 8 0.032 ()3 9 0.033
1 selo] Hlofo] (5) 7 0.032 24l (F) 8 0.032 () 95w 8 0.029
12 WAREEAGE) 7 0.032 B () 7 0.028 ¥ ool % <fo] () 8 0.029
13 (F)aA 6 0.028 A et () 7 0.028 AhE AN~ (F) 8 0.029
U (PR 6 0.028 (%)@ th#Iv 7 0.028 SNTRE|L.(F) 8 0.029
15 H42e(E) 6 0.028 (F) A% 7 0028 ()N 7 0.025
16 SNTREM(F) 6 0.028 () 3a4% 7 0028 VAREEA(F) 7 0.025
7 ekl 5 0.023 (3)4shuee 6 0.024 Ha4d (F) 7 0.025
18 (397 5 0.023 (F)tlotol¥ 6 0.024 F71%a (3) 7 0.02
19 (F)zujo] ~az} 5 0.023 SNTRE|M(F) 6 0.024 () ciotol4 7 0.02
D (YL 5 0.023 (F) el 2 6 0.024 () Arizix = 7 0.025
DC: d4d%244 (Degree Centrality)
NDC: %53 © dAd%F24 (Normalized Degree Centrality)
ofolzl¥E - (Eigenvector Centrality), AN 7 vR7iA =2
=) [e] = = .
g =9 dAAMS O FE (Degree—based) 3ttt} AW = (9 o

&3] sl A o4l onE Avvkn ANF Qe Aelth (FobE,
2019) olollME FHAS oleld o wstr], ol FHow wHs



i, 4 (@) 9k 2ok (el 2019)

Ce(N) = X7 x;; Cg(N;) i #j 2 (2)

=

Ce(NDE == 19 ofoldlde FH4E Uehla, Cx(N)E == jo ofol

i)

A FA4E Gedn g wEe) %, 283, xyE wE g 7t 9

w9 ol Ee ThEAEA, 5 kX joke] e Vs AE Fods

e

Zoltk, witel, ¥5 AFE WEAZCA ofozll¥E FAAol wre A

3.2.2 F&H5WHS: B3 &
M QAFE whsl o), FHMFEA 7 J1gle] sk 53 £5 FEIY

NBES AYshs A9 Anz 3 28

oy
to
aly
M
o
lo,
-’ (

o 53 &
(Griliches, 1990 ; Hall, Jaffe & Trajtenberg, 2001) ¥ 22, A APAFE
el & AR, il AxE 58 +2 fFdstuA dv e 59
ol o 71 =& 7)He] 55 Edel @A A5rF €k 53], ddAt

gtw AbstEE o] e Al
7F ok, 2 AelA e AMA 29 VHs As e 2 ue A

Tl A Al 2] s A

24



3.2.3 FAMS: 7Y FE @ 719 A%
FANGE B T o B AMES 87 2o 22 AHgste] 7]
o FEE FASAL 7190 AT AU FHS /199 FRE OEHm

A
2 (O¥E 9, 2014) 7Y Aare] gAl aFgE dF A Jon V4]

T = 7Y AR, Az 71 e

2
fo
[\)
(-}
—
2
e
2
-
=2
_>L

S 747 2ARGY. 94 AR gz, 12499 doluE 4dn Al 77

AvE YR TN EE PF WL, A
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3.3 47+ 5%

3.3.1 YEYZ &4
719 7k A HolHE F8ekol, 4B A MEAD B4 AR5

om, &4 Gephi £2ZEAE o] &t £4dd= 7149 7FeHIEAA

2 BAR, Gephidld AFs= 750z X9 7MEAE HFI}sIAT. &
g, Gephi Z21¥ &&= flalA, 719 1+ AAd dHolHE 7F83to] Gephi
T2 &g s dHelHAS A sk Aol ABEHAT. X (edge)
7F &9t & 719E Source Eeof, A (edge) 7t F&FE E VY
Target 4% A5k, 7k Bzl # miE Bl$2 Weight deoll 248}
Qe MEYA FAE kA &3 Al 77, 89171 777H2008d ~ 2011

W), 337 17H20129 ~ 20159), E37] 772016 ~ 2019¥) o=

(

217} rol QYA Gephi TEIWNN AFs= 75e B, 4 P
i

l

M ololAIMEl FHYE ALY

O

AT mael Sgus ALga
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3.3.2 7FednvtE AAFH (FGLS) 4
AFS Y3 IJAEY 28S =433 A
193 AGEFE, ¢ B2 A st MEE A5
Z 7193 Adets A5 E ofolAH Y FAdoR At sy E &
gl om, Ao A= 53 2 FA4st FHUSFE ARSI Y. Y
o] A HAFeE, /1Y TR 71d AR, 47 FHY S8 AT wES
ArE-sle] HEdskelnh (19 2)9 T23tE RS A o® Yehd B w
o 1y (1), 58 (2) v o] g3t}
LIRS EFNTES
TRZE 2 71dTe] AT A > el
(of o] 21l = A1) (=8 %)
(18 5 IATA 2P =43}
INNO;; = by + b,EIGEN; + b,logEMPLOYEE;, + u; 03 (1)
INNO; = by + b,EIGEN; + b,logSALES;, + 2y (2)
= 71, = 438 A Ax IS ou|Eta, INNOE 7199 53] 53
TE YeY+= FE5WHSFolY EGEN & 719 vithe] ololAdE TGO R
9ol EMPLOYEE 9 SALES += ZYZy 71999 sid #3F 98+ £
o} AHF A WEFAS ovmsts FARMSoIt B8 (1) RYAAME, T4
27
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2tA], 7hs A HEE A A5 (FGLS: Feasible Generalized Least Squares) 2 A}

S AAEGTE (AH 3 &) ER, 2012) (F 5= =

PN
pu Eﬂ—l——a‘

(

S|

5) W % =7 AE

wla- =4 A 3% =]
TR L gl Te] A A 719] 3t A deld, ESZ 4 eleldivH F4H4 Lk Mg Bl R= T
719 T Zolgls

719 9%
a3 4%

NICE# 7Hd 1.6

AR olE NICE® 7H3 .6

2, 719l 58 4 5e9ud
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4. 97 A3
4.1 JEQZ B4 A7
YE T 24 Ayl 20089l 201967, a3 AEx} ALY TEAS
YES oA FE7 2 FQ 799 dago] AxE FFow wWisde
Aolgt= 7hAe AEsgit S AEaF A YEYIE A 7bA] SHo

3}

= -
H L—}‘:l]§_— j»
2~
T

ol

2 oeokd & gled, ANAs HEYA A8 FAE F

4
HES A Folahs 7199 71 solwa, & 719 & Adsks 7199

gel 2 mel 4 gA FFHol ARLES LESAUT. 2ok,

Fgelo] AA= Fdor vttt £49 AFA] Y& olF FEe
Goll 283t
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o] ot 719 £ 21704 25070, 27672 EojuE= Hbd, A=
A Het, =, 3 7190l Adels H A V1Y e Eolves Ao ®E e

gk WEZLY Afol=v} FhgEE, WEQDY WE w3 Fold gow
2 5 oolth WEL, olgHow vEAAY A=t Frhshd W=
DE gashs Zo] AwAelw, YEADY UE wF F7H R0 7

Pitol 5
ofgtcEl, #Aol FOIE A EE, oleld NS WAz A% B S
otk mebd, @el B Al J19ES 2008614 20194 he] 7]

el AdAe F7h ARl FlH

(G2 6) 7 E AEFTAHY S UESL 24 23

- . v & (N o AAFAY P97 ABFAY ¥4
i Ak %= 4 (Nodes) ﬂ AI L (Edge“) (Ave. D—oeme Ceatral ) (Var. I_)ben:rw Ceatralh
24497 2008~2011 217 332 3.060 47.26
% 87 2012~2015 250 405 3.240 43.01
=87 2016~2019 a7 463 3.355 42.12
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AFF YT ofo]
ojojA, Aol detA = 7IdES] WIE AA

4.1.2

N
22!
)

22|

T

% 8)% ofoll

AYA
ar

. (

#9171 20789

19f el A

) o
S 119104 20917441 9]

)AO

L
)

o

-

8) el 4]

Ay
ar

1571 714e] dot

L —

T

)
7] T3kl

[e]

9171 e 2070 714
F7] Gzl A48 209 ¢rell B2 /1Y

1670, =

L

=

o
2

=z
5,

7) ol A

<= 714
2008l 2019 7+ 79 71de] Wskrh A4 ekgkh wbd, (

3T
ar

ot} (
=1

a

A

Eis

]

EA

9171 7o 2070 714

A
Zrel 7491 2091 kel

]

—_L

7
=]

&
oi
il

B3
file)
o]

o
1

ol

o

%)
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(27 %53t @ 4384 @ 29 719 2070

+&9171 k2 ke o
2008~2011 2012~2015 DC 2016~2019

=9

W WO U W N -

0.037 VAJNEEA(F) 0.036 ol 2= (

032 ol 472 ()

10 3 ol § 0.032 iEZ 0.03

11 3 efjo] & eflo] (52) 0.032 ¥ ¢ o] Ao o] (F%) 0.032 (5°)38 3} gL 0.029
12 AAJEEA(F) 0.032 G A = 0.028 ¥ <o) & ¢fo] (F) 0.029
13 (F)AAEF 0.028 A &4+ (5°) 0.028 SNTXE|H.(5°) 0.029
14 Gz 0.028 ©he 72l (5) 0.028 At EAAA(F) 0.029
15 44 ) 0.028 () A3 F 0.028 (%) t]el 24 0.025
16 SNTIE|M.(F) 0.028 ()33 F 0.028 M 842l () 0.025
17 (F)dolel4 0.023 (F)B3pLele 0.024 (F)AcA# = 0.025
18 ()92 0.023 (5)t]el 2 A 0.024 (5°)t]ofol 4 0.025
19 (5)2wjo] Az} 0.023 SNTRE] B.(F) 0.024 VADEEA(F) 0.025
20 (F)F3ge 0.023 ()]l ¥ 0.024 (55114 0.025

(3£ 8) ofolzlMy T4 #k &1 71 2074

w917 w97 we7)
_2006=2011 EC et ie~2015 e 20162019

=9

1

2

3

4 o

5 53 VA AEF2(F) 0.256 €29 ()

6 245 () &wlo] A4k ):237 4 B2 ()

7 0.243 o gto]?d (5) 0.235 () 1194 0.229
8 240 4 84T 2 (F) 0.225 (F) A F A2 o} 0.202
9 () B 3 ute 0.222 3344 () 0.197
10 ¢l=4 ).233 HAFEFA(F) 0.215 () A%32 0.197
11 ()P 0.233 (5°)v]9l 4 0.213 HLFETAE) 0.195
12 FaA(F) 0.222 9-3F YA (5) 0.213 GHUEFF 0.193
13 PAE 0.222 (F)HRFA 2R 0.213 YAJEZA(F) 0.189
14 "HIFE5TAE) 0.220 (F)tiE3F 0.213 ()3 0.185
15 $AFTAG) 0.220 4% () 0.208 44l Hele] ZL(5) 0.185
16 (5°) gdF @72 of 0.220 () El1A 0.192 48 AF2HF) 0.184
17 G FAAY 0.220 (=)t AE 0.190 T34 () 0.180
18 VAPEFA(F) 0.188 (7)Aol 24 0.189 () A el 24 0.179
19 (3IA 0.186 A &4l (%) 0.187 () uldAt 0.178
20 F7143d(F) 0.185 434U () 0.187 () El1A 0.175
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4.1.3 YESNA ARFYE
GephiE °lgslo], HEYA &4& JAq A3}, =697 73+ (20089
~2011), =37] 3k (20129d~201549), =37] 77+ (2016d~2019%)
o MEST J¥E (2™ 6), (2" 7), (27 8)9 2ot 7t adex Az
o] tEA #IY IS UEYA 7ZIFHEHE et AR YE = vUE
50 kB9 dE o Audor d4d ARV Y w2 =799 1
F5 9v)gtt}. (Barabasi, 2016) Gephi 2213 A+= 254 (modularity)
olgt Ve o=, ARYEE WE F Ae ¢ig= (Blondel et al., 2008) =
Agge. 2t 7 HE JEAAY AxUEHE WrEden, FdsH
resolution< 2.0°2.2 73}t
GephiZ} #Al¥she= g Foll oA

J:’:_
o ANAEAR 197 Anwelae 19 229 ARUEH, 254
#

o

TZH2008d~2011) ol M= AhAS A, =2 i6), 2lmF e ofxbg A,

BEAEAE S A AATE AAA she] ARUEES FAska Stk Wb

|, 387 73H20129~20159) & AvHA, E=A46H] AFUE G} =

oA E A, AeAEAEe ARUETE shte $FAA, ddAbEAe)

ARFUE S} A A og HESAS sk FE Bk 71 HE
s}

AwUEE Mre 589171 3 194, 57 3+ 1370, =7] 7%+ 18

1o

Nz, w5917 #35 AAGA, AFUE S F7F A7 S5, Asak A
Aol Ad wA WHskE ThEA S

34



&5 A
2, AdAEAEY AAgEE Adstis $A FEAA 1950l AR
HE ] Sadol Ha v MEHA o=, Zeseobbeateeh 84
FAE] AFUEZE s=Ad@e] ARUER AdEdt. 237 71
el

EE, s8] REeA 28] RS AvdaA, ddiAbsAe) o a0

40.0%04 49.3% % = =9tk vhd, 2~109 AFYE AHf&S 53

e
N
o
s

71 Rl M &8 e doprbiM 1~2% 7h &% o

Atk 2Elan AFUE S A= 13700l 18702 e3l8 F7hsksin ©]

mld

t 27 71H2016~2019) oA, dAiAEAEE FHoR WES A AR

i

= s 7 9o

il

KeX
=t

32
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(29 +0¥E A

& A9 AFUE 1070 9 F4 7149

«§$171 (2008~2011)

=871 (2012~2015)

*%7] (2016~2019)

Asidg A5 1971 ASidE A5 1371 Avide 75 1871
=91 ASHE U A Ad 7191 ARS ANUE U A Ao 719 ARSE ANJE A AdR Hd 719 A RS
1 ddiAFaE 49.3% A hAF2Hw 40.0% AulAFaHE 49.3%
2 @74 9@ 17.5% &4 9@ 29.2% A AR 27.9%
3 A8AFAH 6.5% ] oflo] Z efle] () 10.8% (F)t]efl 24 8.3%
4 B eob ATk 4.6% ()3} 5.2% (7)3Hd 3.6%
5 @3N 3.2% (F) el A4 4.0% (5°)F &4l 1.5%
6 dHUEAANAH 3.2% () F 38424 2.4% F493%F () 1.5%
7 @3NRZT 2.8% (F)3NAF 2.0% N8 ) 1.5%
8 FHRETH 2.3% e Q. AGA AR A oM (F) 1.6% YALEEA(F) 1.1%
9 e 0.9% 4R F ) 1.2% (F) g4 ofo] .91 9] 0.7%
10 d4d¥des 0.9% ()33 0.8% T4 0.7%
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(29 6) =597 72 (20089 ~ 20114) AFak 4k 34070 719 MEY =
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(2" 7)) 287] 3k (2012 ~ 20159) ApsAb 4bS] 34070 719 WMIEY A
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(2% 8) =71 71 (2016 ~ 20199) Az=k 4HS] 34070 719 WMIEY =2
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4.2 39 4 A+
87 ¥4 date, (E 1009 2ok 23 (D 7Y (2) ZFIA, ool

Y FAGS 53 gl FAnE ()9 dFEs F= AR e

wAE 7HE gulste], FAA 7P S AEE ¢ ik 28 (DA

=, 99 T2 719 7EE FASS W, Y AFTY ko] 133.947=%
28 (29 719 d3E BANES W 4 A4 118916 ¥y ¢ & @S

e & 5 vk

(32 10) 7Feddt ] 245 (FGLS) 3]AT4A A

24 29 @2
ofo] AME| T4 33.947(54.946) += 118.916(56.968) #»
log (04 ) 5.749(2.084)##+
log (A3 %) 2.776(1.355)+
g —33.872(9.616) #*= —-72.220(1.355)*
N 743 743
gt Aol AT A2 17.500+¢ 12.84

(Wald" s chi—square statistics)

a) *, ** ***% 7_|I-7l- p<0'|, p<005 p<001 &

i i —
by 2= 29| 2 EERAE 20le

40
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(G 1D = ddiA-s2E), dUEEAE), d=Ad6E AQdstar, =Y (D

B} 2P @)E BAT Aot AUAEAE, AhEHAR, FHA90 A
Qe 0.7 ol4ke] @e Wtk Wk olua}, Al B39 70% ol4e AL
%

o Rt 2 7193 Adsks s gale] A

2 ¥ fo% BAE Aol Wl ek

(% 11) 7FeddtE] 243 (FGLS) 3]#AEA A3 (370 "7l Ale)

24 () 29 @
ofo| AME] £ A 0.122(2.392) ##» 5.867(2.080) =+
log(FA 5) 4.249(0.327)%»+
log(AHd &) 4.302(0.258)
o -18.853(1.476)**+ —103.384(6.236)#++
N 734 734
fh=o] Flol Ak A3 186.94 288.44

(Wald's chi—square statistics)

&
*

*

*

%

*

*

rlo

J\l

\
©
A
o
N
o
A
©
o
w
©
A
o
o
—

oo
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5. 47 2E 4 &4

5.1 AT AE
&2k AR, Asakete AlFY 7leS IUE oA AF AA Q] Ve
Ay cpelo] I A H3bsh= x4 2 converted industry (Yun et al., 2019) ©]

o m, ool whelE 2008614 20199 Y17ke] @ AEA AL, 7]

ARA F7h S| U 7wk 95 Aol M, Axbds] Ve FH A
NA, FaA f1Fe AYOR, B AFFY ABA AP0 Asstn 3
fck. oleld Aol Wah wgsel, by MED NN A

b ol AdA WEh g E=E sl At et gow F3

of

5.2 Q7 $HAA

kil
it
_>|~l_‘
offt
24

ool @ 7K @Al Atk WA, FHA ATA
o] FAlSE 4 AN 719e WMAEA Eaa, 34070 71l Fera B
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Mo, AA A sl BEgol gk EF, HolEHE Axel she
el F2AT R N AR, @ ARl e ARS FFHA

dal VPR 271" AR o2 UENA Z4M A (edge) o E=2AF 0

AMAZ, EAD S04 SHG3 SeAE o], e A,

go) 5 te wpow A e d wa B dTe) @l Qe

Rowley (2000) = WEHAY HEE +435Fd], 719 119 Ast A4 (strong

tie) A= 71E9 7=

o

A3}t sh=dl A get, ofdt dd (weak tie)
2

3ol Darr & Talmud(2003)= WEYA9] 3

‘

A= MEE 71 54l

bob #8@ wbt Aok Ak gl o

off

—

ot

HE FallA, M2 7=l

ot N

T3 AlEAIE (emerging market) o] A& FEjo] A4S UMEYA

07 e FASIE stk md, AdwAt 2u5% Fa4 A8w
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Abstract
The effect of customer firm size
to supplier firm’s innovation in supply chain network

: the case of Korean automobile industry

Seok—hui Lee
Technology Management, Economics and Policy Program
The Graduate School

Seoul National University

In the supply chain relationship between firms, there are various studies
on the innovation relationship between customer firms and supplier firms.
There is also a view that knowledge sharing between firms in supply chain
1s advantageous for firm innovation, and there is a negative view that
dependence between firms hinders firm innovation. Following these
previous studies, this study demonstrated the effect of innovation in
customer firms on innovation in supplier firms by using transaction
relations data in the Korean automobile industry. In particular, the Korean
automobile industry is an industry in which vertical and long—term
relationships are established under the leadership of large firms. In

connection with the specificity of these industries, this study analyzed that
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the more innovations occur in supplier firms that deal with large customer
firms. Network analysis was conducted using transaction data for 12 years
from 2008 to 2019 of 340 firms in the Korean automobile industry, and
the degree of transaction with large firms was expressed with the
centrality derived as a result. In addition, using the number of patent
registrations of firms as a measure of innovation, it was analyzed that the
more innovation occurs as a transaction with large firms. As a result of the
analysis, positive significant results were derived, and it was confirmed
that the larger the supplier deals with large firms in the supply chain, the
more registered patents are held and innovation occurs. In addition,
network analysis confirmed that the number of transaction of automobile
industry firms increased over time from 2008 to 2019, and the transaction
pattern also changed, and the industry changed to lead by large firms.
Based on the results that more innovation occurs as it deals with large
firms, it was derived as implications that the leadership of large firms
becomes important in the automobile industry environment that is changing

led by large firms.

Keywords: Social Network Analysis, Supply Chain Network, Eigenvector
Centrality, Firm Innovation
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