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A Study on the Empty Container Supply Management
Using Social Network Analysis
. Focused on the Case of ‘C’ Shipping Company

Moojoon Heo

Department of Port Logistics
Graduate School of Marine Finance & Logistics

Korea Maritime And Ocean University

Abstract

The objective of this study is to optimize empty container supply
management system of container shipping company, and it will be cost
reduction and raised shipping company’s competitiveness.

In the present research, various models, such as DEA, AHP, etc. are
using for empty reposition and supply management. But this study is to
identify empty container supply management using Social Network
Analysis.

Many previous empirical path of trucking suggest that some base
points are able to develop to ODCY even in not using position by a
shipping company in present. Through examining the path of trucking
for empty container, set nodes as base points and networks between
nodes. These nodes and networks are used and analysed for results.

The results generally confirms that which base point is more



centralized, where is more competitive place for using ODCY comparing

with in present.
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3.2.2 &3 Z4lA (Closeness Centrality)

3 o] ZHE(Closeness)= WELY A thE »E -t E3 Ao}
THSHA dAHY Aert ste JiEolth 2HEE 4 =t REsteE
AAdAZ e} Aol Aok 23 FALAL JdH FAZTgARE I, UE
AAe HA =5F ez SAs = Aolrlel, A9 T Axo
}.

3 w2 2H FAAL T w27t duht U EY I Y9 Y=
AE &A% HoZ, UEYI YA AZFHY Je =53 &4
T8 HAZED 2 A4S BAFoEN HENIT AYddA 7 o
Al 9FEE VHAE =27 FORIAE & F Uk olgA UESA
oA 7Hd FAol He =Ee A4lo] 7 Ak(EE AH)S 7P wE
A A WELZA wiZzstay F4A 1 ¢ Aok 2 FAA8l ==
AL YEYI YA oE == 713 717bE A Y= Aol
of, AH9A FF T4l Hh

2H FAALL 3 =Tt gE wro duuE s JEVIE BRE
AOZ F wE Aol AZAAYE TAZE AT ¢ oA HEY
3 Y g =5 =Ests d4AYE & @l A& E A9 =
T 2 FAAPLE Foxith 7H #S dAAYE THAE =5 Y
SEEA A =2 F e T2 AAE ARSI 7] Wi E] giA
2 23 T4 =2 EEYFE UEY Y Fdol HAXsA Aok

=i 9 AU 2 AL UEYI YoM BE ==(E U
e AAAYY @& q; B X AAAYY JE AN S AAAY
7t #AeTE 2F AR @2 A JUehdte ovoth
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3.2.3 i/} FAA (betweenness centrality)

w7 F4 4 (Betweenness Centrality)2 WE A WYolA ==& 3He &
M(ntermediary) &g 3-& t}ig(bridges) H&S vy F3F=}S =

At Moz T 98s “FTA” o2 17T o A&

Cpln) =21 (2] 5)

g MEYI W ¥ == j, k Aol EAlets HoAD H=29] 4%

gp(n) - IEQI W =) S AFstE ==, k o AvAe A=

SEAIRE (4] DollA T3k w7 SALL HEHNZ A7) IFe A«
o ol& Hstr] 9 2E3 ARl 2F3 wiJ) S0 2ast %
=3 Wi AL 9 (4 HE T 7 il FAAL @ AW e
& mA FAE #HeE UrolFe Aot oAV|M AW Jhedt i =
A8 w2 (g-2(g-Di2 ol wEtAd F3 Wizl Y w2 (4 63 &
o] et & « Ut
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3.3 A =%(centralization) ¥4

oA A FAA(centrality)2 WEYZ oA 3 =Tt HES

3 FAd YRIFF=A U AZE UeEld Ao dHiste] ST =

(centralization)= 3+ YEZ AA7F 3 /1A FACE HEFHO Y=
%

7HE dEin. S, *U*é% 3 LeE FHoR AFEE AA UEY
3E THSE HENInA FEE vEYA W

mQL
;3
v}
o
o
.
)
Y

oNA A ==(FAAHEZ «l Ado =

299 1 YEYIE FF=(centrality)’} & Wb o8 =T (3P AH3E

o dAdo] YAHAYH I UEf A= IAFEV o T3 JFEE
TAAH Zol AA IHA FIFLE ' T At dEAAE AT

(degree centralization), <5 # % %(closeness centralization), |7} F =

(betweenness centralization) = o] 2t
- AZAHE 3 F%(degree centralization)
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ol

, (2] 7
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C,=——
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2] DA Cpn’)E MEHIANA 714 =& AZA=

guigte, Cpln)e =5 i A= 44 #E AT
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3.4 3¢ A (subgroup) ¥4

AFS] HIER A tole gk kel 3 D (subgroup)e]l EA5HA E
stue] WEHIE o8 /M9 AT ES] AFAZR e Aol d4Z ]

W, S9ABse YEYD Yold A4 osBAS AT e *
=578 dAd=ol Yk o WL A 9AE A FE Ju
NFAE fA o MEE S T TAH 9T o 7o) 1A
oA WS QAAF, AN, GUF, AT LR Fo] H3hn, wF
A7 STl MG AvABE Bola FAH Qe Fue
SEAY T2 Folaly} PR [£59,2002]

Y
lut
o

sHl R H(subgroup)e] 4 WHe IA HAX
analysis)¢} -4 (clique analysis) 2 UYFojAH AZXTHE EAQAE
bi-component®} k-core4] WH-S, IFEA oA+ n-clique, n-club &
A’ ol Sl

23 (component

3.41 AEXJE HE(component analysis)

AZLUE EA(component analysis)& HE I o] &A= 3 F

tofsh= thEZ Q] W T R vEYA WelA =577
ol

el AAAAE FHe DS LI =& Alolo] AL AAAEL
190 AHAEY = Aa s oY AgE /A ARHIAZRY =
ATh UMEL A WA st HEJETE H7] 98 212 =58 b
AAo] BoJAAR go Hrh

HEIE 42 O 2 7 8ds Fosjof it I 8jlsL, @
YES I Yo A5t AXTHES Z=9} 74_%‘515_%9] TR e T2
2 EAoltt. o8 EAL YEYA YolA AR 559 7139} ol

_27_



2 UehiE Aselr] Eolth shte] WEYe] HEAEY F7b )
S Be Aot gro| sgo] AWSA B=H L shHUt Hu
&) TUE $7} Arhd ol MYz vE

we Aoy Wyl a9l P 3t A
o}

golsteE AL ZQ83th B E=RAE AXTUE FERyes 3
o

bi-component%} k-core %

- bi-component

AEXJE &4 (component analysis)z 3stuQl bi-component= HEJE
o 3z Hobs 93 o R AXTUEES 94t AA A (cutpoint)S
ZHA AL 243k oI U EYHA el AN == HEXUES A
ZTUES A2 vy 9 7HAe REEA LaqpRe] HAEXUE T
= 9Asto En & AEXJVES A st g ot

- k-core

AXAES Fx5 Hfd T A+ WHOE FHoj(core) ol Ut
| 2 =59 AZAZ(degree)oll A LolXt}. o 7]A

k7ol & =2 dAH Ae el

%3S on|gt). ol & E9, k=32 3-core= AT} 30142 EE
o] < onmgttt. metA k-coreld EE =Ev AZAHETE ko
AY v 2o AZAAEES 7R dojof dth k-coreEA oA wkok
o] S (subgraph)+= k-coreo|t}. 7| A d, (i
o] =& 9 AAAEE YH|etH, N,= S, ¢t =ESY HAg=

rr

T
) Y

~—

@

a3
=}

_28_



A47 A2 AA
4.1 EA9 A7

AA7A AH oY 3&AE FASIE o] FolA = Ak Huldd FA
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Qo wet ZAAste] FAHOIHY F5 #HYE A olg FUH -
U Fadde AAY dA&elA el &S "olEY, 35
o Ao wet 7 B FA=EO| Aujx| (Repostiomel] F7} Hl &S LAY
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o] Hele By Q7] wEoltt =3 ¢, FEF BT TYUS AHY
ko] dAel =& A B4 F At Wlurt &olshr] wEe|th
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F7} &2 dHolEE dte] B & 45T F7} =& 30ES UEy
Z 7579 == 7|zdHolHE FASAUT

AT WHOoZE AMS ddAW B4 VW F FAA B4 (Centrality
Analysis) ¢+ HF%= ¥4 (Centralization) < o 7% HeolHE W

A (directed 2 71R A= (valued) HlolEHZ EAsar, o]F o ZFAF thi+

B AFNA AN A7 BHS 89stH ofe [ 4-119 W& 2
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52 ¥4 A3

5.2.1 M ESIZ 4

AA UESZS &4 A3 [O9 5-2]¢ Zo] B dFY UESaE
T MY =&7t L12070 ¢ U ESRIA=E o] FojAd o, UELAY A

oz EA 9 3ol Wx(density)= 0.2022 ERSTE

NETWORK DENSITY
0.202

DISTRIBUTION OF DEGREE

VALUE
MEASURES
In-Degree Out-Degree
SUM 1120 1120
MEAN 14.933 14.933
STD.DEV. 27.805 27 57
MIN. 0 0
MAX, 108 106
# OF ISOLATE ]
# OF PENDANT 22
INCLUSIVENE S 5(%) 100%
NUMBER OF NODE TYPE
Isolate Transmitter Receiver Carrier Ordinary
0 8 a 47

[29 5-2] YEYI B4 A3
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4 Receiver
* Transmitter

o Carrier
® Crdinary

& wi(spring map)

Ealiy

_g]

,_llyl

A

A
ax

[2" 5-3] Y ESF &

_38_



5.22 AZA= 44 (Degree Centrality)

DISTRIBUTION OF DEGREE CENTRALITY SCORES

VALUE
MEASURES
In-Degree Centrality Qut-Degree Centrality
MEAN 0.202 0202
STD.DEV. 0.376 0.373
MIN. 0 0
NAX. 1.459 1.432
NETWORK DEGREE CENTRALIZATION INDEX
127.465% (IN), 124.726% (OUT)
(2% 54] A2AE F44 B4 2
[ 5-5]2 =5 757 5 9235 FAA0 =2 49 20ME A1
2 Yega 9 [ 5-5]¢ dZAAE AL Tl AA 7570 ==
T U7 7t AAAE FAHA @l 7ME gol Be =EEN MY Bl
AZE AT e FU B+ 9o
[£ 5-5] 2AT SAA B4 Ay
Node = In-Degree | Out-Degr | Out-Degre
Rank Name Degree | In-Degree Centrality o Centerality
1 o) 214 108 1459459 106 1432432
2 Ak 202 101 1.364865 101 1.364865
3 23 191 96 1.297297 95 1.283784
4 A= 180 90 1216216 90 1216216
5 5 179 89 1.202703 90 1.216216
6 =7 142 71 0.959459 71 0.959459
7 = 142 71 0.959459 71 0.959459
8 o] F 142 71 0.959459 71 0.959459
9 e 140 71 0.959459 69 0.932432
10 Az 110 56 0.756757 54 0.72973
11 A 86 44 0.594595 42 0.567568
12 F 46 23 0.310811 23 0.310811
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13 EES 34 17 0.22973 17 0.22973
14 AT 26 13 0.175676 13 0.175676
15 5= 26 13 0.175676 13 0.175676
16 A 24 12 0.162162 12 0.162162
17 A 23 12 0.162162 11 0.148649
18 als 22 11 0.148649 11 0.148649
19 Sk 23 10 0.135135 13 0.175676
20 FF 19 9 0.121622 10 0.135135
[ = 49 CArel AS AdolUe g0l B

Ao - A F-EA-FF-F-EWL Gk ARME He T2
707 2 o 5 o




r
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w (spring map)
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5.2.3. &3 FAA (Closeness Centrality)

E A A HolH = WIAHS 7R HolHolnE 2 FAAAES UE
A(inward direction)® ¢]3FA(outward direction) & 71A 2F FAIAH O =R
T & o =3 2 JAFE =3 WY QPR o 7
T ed, B dF9 A2 WEFE 2 JAFsE20F (a9 5-T19 o
10.472%, &R <H JAF5=7F 11.749% = ERSET)

DISTRIBUTION OF CLOSENESS CENTRALITY SCORES

VALUE
MEASURES
InCloseness Out-Closeness
MEAN 0.122 0123
STD.DEV. 0.051 0.051
MIN. 0 0
MAX. 0.1a7 0.202

NETWORK CLOSENESS CENTRALIZATION INDEX
10.472% (IN), 11.749% (OUT)

(29 571 2% 44 24 23

[£ 5-6]& =& 757 &= UYSFA L o7 23 FAAXo] =& &

&9 200 E =AH=E YER AL T

[E 56] WFH =7 T4 24 Az

In-Closenes
S

1 Z4H 0.196878
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5.2.4. W7} FAA (Betweenness Centrality)

DISTRIBUTION OF NODE BETWEENNESS CENTRALITY SCORES

MEASURES VALUE

MEAN
STD.DEV.
MIN.
MAX.

0.0549
o.097

0424

NETWORK NODE BETWEENNESS CENTRAIIZATION INDEX
36.99%

[Z9 5-10] vi7 S48 4 23

[& 5-8] W7k SA4E 4 2

Betweenness

Centrality
1 A 0423917
2 Atz 0401672
3 ALl 0.343762
4 = 0.25398
5 NS 0.233247
6 = A 0.220659
7 S 0.193879
8 CHt 0.186412
9 < H 0.178422
10 =4 0.174071
11 Hot 0.166543
12 T EH 0.164322
13 = 0.16426
14 (0= 0.154819
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15 A= 0.144391

16 Mz 0.143249

17 shof 0.11144

18 s 0.091262

19 = 0.069974

20 2ok 0.069604
7] Z=AA BA Ax 71Ho] bR o Ao g e
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5.2.5 Bi-Component

e ol FAx|Ao] o] © gk 7Rt Qojof FohH QA A nie}
2ol 2 AR wl FAA ] T =& A= Uehd Al $A
afloF stAAITE A GEH T AX Aol Bagh AAY A ANS] |44
A4 F G EA S B3 st ES weofstar I 44 (component)el]
met AR AS Z2tE ZaUt o

kA AbE] AFW 24 F T4 F sl Bi-ComponentE
B3 B A S8 sofsly] g8l BA% A (19 5-131% 2
2 A3t =25 A
# OF BI.COMPONENTS
3
MEMBERS OF BI-COMPOMENTS

BI-COMPONENTS MEMBERS
Bi-Component1 ZHE 2= E A
Bi-Component? H4AHE O 24 E8 08
SR 4FESFEHAE RS MM A O OER
B Componesits DI ok ﬂfﬁﬁ%%ﬂﬁﬂﬂ%‘ﬁdﬂiﬁ;
JHE

SUBGROUP DETAILS
BI-COMPOMNENTS SIZE DENSITY
Bi-Componenti 3 1
Bi-Component2 G 04
Bi-Component3 22 0152
[Z18 5-13] Bi-Component &4 23}

Bi-Component &4 ZA3}o] 2™ AT Y UWELYIE 3719 3+
AES At & A2 YERT

[19 5-14]19} #o] Bi-Component #24 ZA3E A3} sl e Hro}
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