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Network Analysis;
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uret 7 FAPAEE ek vt 2

%

lo

3.2.1 A45A = (Degree Centrality)
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= APA oz Hiea AT folakA e HES Yang and Knoke, 2001), ©|& % Dijkstra
Al A ARG wroke] AHAQ] HHYT 7 (1959)7} #378+ vl-&-& 1este] 718 desta
gte P oR Qs AA MEYANAY A F & 3he] A i dagES AlSkeruA
AWd 9 FLEE ot e AV Al AFUEH D B AT AF 2eHn g Y

AR AR MEYIAgE 719 3t Opsahl et al.(2010)& o|& ¥utslste] o+

02 FolAn 4 xEe DA # 2o] Ad ZES AAAGD. /A ok D
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. 1 1
d‘“"(vpvj):mm( a+ e+ )

3.2.2 8424 = (Closeness Centrality) i, (a;)"

weo ZHAL YEYIZAN e =g oI olg T £ APl e ZHETAEE T
oy 7P JE7FE eIt & B2 wE2E3 S5 2o 243 Y
A ddEe] glew FHAFAEE AR
%, WA (compactness) & Wrg sk, 234 ] By !
R e ezt =L o))
2Tt

7199 Af7E e A2 HEYAY 2ol 3.2.3 Wi/l A & (Betweenness Centrality)
AR =T} 7hegho 2 o] Folxl ol ol o
gk o7t Bitellt. 7teE VEAZAAM e 7t A FAEE oJd wE7} =& ZF A4 F8
grol & 4ol g 7183 AAR QA W & Mt @S stertE ST o] gto] AW Ul
olt}(Barrat et al., 2004; Opsahl et al., EHIZ A 83 /7 9&< dvfa & &
2008). olo we}t 7kgEtel e A ol & o9 A, R IgHE W AAAY A F3|AL 9
Hkd gk A7kl gt B2 A7) o] FolA s SR WL 2 & e AT vz
tl(Katz, 1953; Dijkstra, 1959; Peay, 1980: FAEE T3 2ol Zodr

1
i, 0j
5) a=1¢<1 2% Dijkstra(1959)7} #Altet AAE A9 et AF3se] wes FLa 153 Aol a<
o &S o A Hop AHor I AAREE /Mt BRAFT A2 A4S A7t Tk Al i
a>19 3$e ARt 4473 i v$E FAde] At vrighe Adder 2 AAZEE e 929 7
27t bk Aow S
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SHA ool AT SAMS JHAEH, v
ok Aol gle HEH A 9324 (out-
degree)7b O°clgp WAt (in-degree) 7} &
e YR Y wE9 FHEE 002 3449

t}. o] & Hesl] 91314 Katz(1953) 7} Altala
Newman(2010)] 98] 4% Katz centrality

AAske] ALg3Tt Y T 2, =7Za,z; U ofolAHE S w|
Takes and Heemskerk(2016)€ THAAEY} g9 goto] to3} o] Aodr}

71943 7t #EgdS BAS e wpid A s

7b AT 7Y w2 k(+)Y ARBAE Hole o, =70, w4+ .

Ao g ettt v Aesil e A% ()

o ZA#AE At oA BE FAEM 00] ofd #E HaAFoE

B =] FAET} 00 obd A tE =x
3.2.4 olo]AME| A % (Eigenvector Centrality) FAT7 529 § I 39t o8 Katz =
AEE Wi o] e MEHIAAN wro F44

o =7 g2 8% weg ddue] gy & Zed g fee?

S et Aol MEHA 4 TS Y= gy 2 FAEE 2 v ddehs k=

&3 ide] 8 & o ArFAEE dAS = of FAET FERACE HhAYE e A Katz

=9 HlgE BT FYs A st A 54 FHEAME ado] ot} dE 59, Google

ote HHH, ofol Al H FH = A e =& AAA MEHFZY S22 & FAEE 72 8

FAZ wE} v S g2 dto] FAEE 4 =), T Googleo] 4 7Q1e E2u g3|o]A]

o &, 24 dg SHo] 1HAR 2= Ae & FAI 1 5 FHEE 340 st

FAHE Hg ofoldHEFHEE e T8 = o] wjzel FZol= ofo|AHE FA LR 3.2.59

=o Wl A2 Sl =EE HS F85H] #o]A| & ZL(page rank)7} TS F&3H &85 =

Fgoam HA VEYIM AZF, st 1 Ao .

T) 714 gy ol o 74R1e] BB (geodesics) ) 01T, g, (0,) & 0% A5 0,04 v,74A AerAele] 52 SJolg,

8) a=19 dE Q29 Zust A535e] W8S FAs] AP Aol 2 a=05 L W AHA5} Ae 92 Hadhe ol
2 A 4%l e 9 B e vked HEZCAAN 2H48E 33T & Ut tnet R-packageE AHEElY a=1
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3l Googled] E& 93kt 4
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3.2.6 EH A2 REAA(modularity)

REAAGTE FAAAEE ol AT YEY AT}

clusters o) -rOH(decomposmon) ‘F 3}h7}
g xdste 783 Aot w2 EEASTE
HES D oA FEAFTUEY ﬁ%*é g LHX—HL

27 9% AL drld. o
928 PR PRARIEE Us 5
& SEARUEZL A Wz 2
v A A4S bl d,
BE4ASe fEE AANENDT} BEAR
B tdda Ay, oud 2aE 5o 3
2 ARUE Wl ddo] $A9 A% HaPe
W drht R9AAE ZPAN dejant. A3
YES TN BEASE thest 2o el

2

w3k 9

i o oZ: L
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9l WS Ak Blondel et al.(2008)2] €1 WA= F2] 5%5 hfete 8EA T2E 7}
2%S AEd Aol (Gephi) AZESOE o] Ax L) oY P £BEATZE Ast = 4
s WESZS BEHS ol ARUEE 2R AIEL Aslss) dwds 34 A vjzst
sk, 3, 20149 72 owA=g AYRAS FHsia
e AdRA o WAL ofuf o)A &L AY

Ao FAE& 23.23%, ©178 = 3.44%, ©178]

IV. SNAZ &5 AIMTZ | SAINEE 3139 5 & o233 o] 4AL 27} 7.74%%5 &
S3t 23 B9l 20159 9Y BE FFE

o W PE2T AYRAT Y Bo] T

20179 @A) AHIFS (E DI ol 1671 th 1 AT} oA &L BN 32 16.54%E, ]
o Ak AT MAARALR o] Rl Ut AFE 2.86%, o|RAF o NBE 247 551%E
ARTrolth AYaEe F4HA AFHA glo]!V  afdth e AL AR F4] 4.06%
AAHE| £PEATZE A gom, 20189 @ B Afd HUA a3k g Al A
A A EA0] A 784 J S Data 9ot Aol F4L oA 4RI FL & 0.57%, o179
2013dd+ owai=sF A8 4 19.34% & 3.38%40 AfslA] E3l A7) A A
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q
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TE | B
A EAE), AR, Ao ztotel@, ARG, AEstlel S EAR, HETTAR, A
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AP, AR AR, st E AR 2B i, e TR, A
AAER, EARNEEE), FRETEANE, AR AEN AR, Al 2Dl o] ARt
TEF, S AN 2B d A, A2t 2, AdgdeldLdm), UFdudm, A
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ApaAde, EAERAATE, G etolez, AWA FA, A BAES6, A
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(E 2) 2AP|Y & X[efFze| RS

T (Degree Centrality)

Deg(vi) = Eaﬂﬁr Zah =outDeg(vi)+inDeg(vi).

k=i k=1
2013 2014 2015 2016 2017
Wein [ Voot | W Wi | Woout- | W- Wein | Woout- | W Wi | Voot | W- Wein | Weout- | W-
degree | degree | degree degree | degree | degree degree | degree | degree degree | degree | degree degree | degree | degree
MWAAA | 25.38 | 16943 | 19481 | AR | 2522 178.62| 203.84| AMAAA | 2652 | 185.42 | 211.94 | AMAH 5878 | 141.26| 200.04 | AW | 59.03| 14228 | 201.31
WaAE | 58AT| 85.33 | 143.80 | AMAH SAL 8515 13955 | AMEA | 54.99| 112.10| 167.09| A 267| 13949 | 167.16 | A8AA | 29.69| 1446 | 17429
AASDS | 66.60 | 4755 | 11415 | AYLRA | 6242 | 5947| 121.89| AAAM | 5291| 85.371 138.28 | AKEA 5394 | 91.20| 145.14 | AAEA | 54.06| 91.58 | 145.64
delgle | 8240 1947 101.87| AAHSDS | 58.72| 4720 105.92| AASDS | 58.76| 47.24| 106.00| ASDS 56.74 | 47.24| 103.98| AMSDS | 56.77| 47.24 | 104.01
n)o] %3} %3} o] L o] L
%j} 000| 8376| 8376 *;@g 8000 000] 8000 *;@g 9783|  000| 9783 ﬂg 000| sror| s ﬂg 000| 951 | %51
MFte | T1.86 997 81.83 %g_g% 000 7922 79.22 %g_g% 000 80.85| 80.85| A= 71.87 485 T6.T2| AAA= | TL8T 4341 76.21
4 A A
U som| o000 som| we | miss| an| wa| ewAs | el | | YEEE | wmoo| oo moo| BEEE ) mn| om0
WA | 2108 | 4333 T041| AAEA | 27418 43.22| 70.64 | EAHA | 62.86 0.00| 62.86| HelAsi~ | 62.76 0.00] 62.76 | ZElds~ | 62.76 0.00] 62.76
JEAHA | 6274 000 62.74| AAHSDI | 3446 3574|7020 AASDI | 29.29| 2942 58.71| AASDI 28841 2535 BA19| AMESDL | 29.99| 25.35| 5534
AYRA 0.00| 5753 57.53| 9eAdA | 62.72 000] 62.72| AYNE 50.63 0.13] 50.76| A47¥ 4948 013 4961] o294 48 84 0.00| 48.84
W-in-degree: W&AGFAE, W-out-degree: Y FA-FAE, W-degree: AFFAE
(B 3) AP & x|uiFFel 2S5 MZ(Closeness Centrality)
N -1
) = | S|
j
2013 2014 2015 2016 2017
a=1 | a=15 a=1 | a=1.5 a=1|a=15 a=1 | a=15 a=1 | a=15
A AR 30.44 36.37| AR 30.50 35.36 | AAAA 32.01 37.02| A 25.85 31.55| WA 26.79 32.62
AR AT 17.86 16.07| A<=4 18.15 1946 | AAEM 24.19 21.26| AR 25.52 25.69| AR 26.49 26.45
EbiEr 17.08 12.82| AAAY 17.55 1597 A4 17.72 1564 AAEA 23.61 2412 AEN 23.71 24.62
oA & 15.80 15.25 | FHldg3e 16.52 12,35 | Udg3d | 17.29 12.30 | s99dz3d 16.60 10.68 | sHAz3 18.40 12.41
o749 14.62 12.96 oA & 16.37 16.13 oA & 15.48 13.47 o749 15.61 13.49 o749 16.22 14.16
JHHA= 13.65 12.01 LRkl 14.28 12.64 ksl 14.28 12.30 oA & 15.08 13.07 oA & 15.16 13.35
AYRZ 12.63 13.16| AAE 11.24 8.58 KCC 10.56 7.4 KCC 10.44 7.36 KCC 10.50 7.51
A EA 11.85 9.24| AMISDI 9.98 6.72| SDI 9.37 6.06 o] 34 7.69 4.43 oJulE 7.87 4.54
KCC 11.82 10.55 KCC 9.77 7.13 o] 27 7.76 4.66 k! 7.69 4.43 o] 24 7.74 4.52
AHJSDI 9.07 5.96 o]2A 8.71 6.09 Lk 7.76 4.66 ojujE 7.60 4.34 k! 7.74 4.52
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AB|HAZLEM(SNA) O 27{et MdS-HMILRE Y = XuiFFo| ST et

(E 6) 27| 2 X|uiFFo| Ho|X|24=3(Page Rank)

T
z; =72aij?+ﬁ.
j

2013 2014 2015 2016 2017
TUAFFT | 0.068 | AR 0.074 A 0.072 | F9AF3E | 0.073 | FUAFFL | 0.072
AEAA | 0.066 | FRATEE | 0.071 | FUAFFE | 0.067 A 0.068 A 0.066
A 0.055 | AMdAH 0.058 A 0.058 A7 0.066 A 0.065
0|73 0.039 o]z 0.044 A 0.055 A EN 0.057 AR 0.056
AES | 0032 | AMIEA 0.041 o713 0.042 o313 0.044 0|73 0.043
did= | 0.028 | AYEA 0.037 ol A& 0.033 ol A& 0.035 o[ A& 0.034
o[ A& 0.024 | AHSDI 0.034 A4 SDI 0.027 A4 SDI 0.024 A3 SDI 0.023
A8SDI | 0.024 o] A& 0.030 | AMASDS | 0.022 | AMISDS | 0.023 | AHSDS 0.022
AYEA 0.024 | AMdstA 0.026 KCC 0.022 KCC 0.022 KCC 0.021
A44SDS | 0.021 | AHSDS | 0.022 A8 0.021 | AEsAE | 0.021 | AAFsHAE | 0.020

UEle] #2815 B3l old e FEATYEZL AA
YES ZoA o gt oulE 7px=A] & 4 9
A< Slete] A3kl (Gephi) & o] &35
GRE 2017974 A 1ES] EAEASY 5%
AR 7 YR gFFE et
b afAw T2 YEN D #AEE A6k 24
dArtel A7) ArFAlEd ot
A el 2 REAFUEE 2%
A3l Aoz 3719 o2 HAY
(g DHEE Q™ 5)dA 99 a7le =
2715 Yep o FA %713 98 REAA| G
FTEATUEE Ueill=dl, A E-AY
A FUENT 243 ArFAEG B
< 5ol AE Ul AL} A
S (centrality) Wats g&% 0
age] e nEw
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Changes in Centralities of Controlling Shareholders after
Merger between Samsung C&T and Cheil Industries:
Based on Social Network Analysis

Hyo Jin Kim* - Ki Hoon Lee™*

Abstract

Samsung conglomerate typically has central controlling shareholders and family-related
companies to control 63 related companies. This study introduces centrality index utilized in
Social Network Analysis (SNA) to measure the changes in significances of controlling shareholders
after the merger between Samsung C&T and Cheil Industries.

Empirical results are as follows.

The first, the out-degree centrality, closeness centrality, betweenness centrality of Samsung
C&T have significantly increased after merger between Samsung C&T and Cheil Industries.

The Second, the eigenvector centrality of Lee Jae-Yong has significantly grown up to that of
Lee Gun-Hee after merger between Samsung C&T and Cheil Industries. This result shows that
the controlling power of Lee Jae-Yong has strengthen through the business combination between
related companies.

The third, the results of modularity test specially indicates that the community of Samsung
Electronics has transferred from Lee Gun-Hee's to Lee Jae-Yong's after the merger between
Samsung C&T and Cheil Industries.

Finally, the degree centrality of Samsung Biologics (deeply doubtful with the issue of accounting
fraud) has gradually grown up. Furthermore, Samsung Biologics has strongly connected with
the highest-ranked degree centrality companies such as Samsung Electronics and Samsung C&T.

This study provides the implications about the impacts of the merger between related companies

* Associate Professor, Department of Accounting and Tax, Jeonju University, First Author
** Professor, Department of Business Administration, Jeonju University, Corresponding Author
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on the changes in centralities of Samsung conglomerate’s controlling shareholders based on the

social network analysis. We can expect the expanded corporate governance-related researches

utilizing the SNA.

Keywords: Samsung Conglomerate, Samsung C&T, Cheil Industries, Corporate governance,

SNA, Centralities, Modularity
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