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Abstract The army of republic of korea have been continued to transform their logistics support system
structure for better efficient logistics support system in preparation for the future environment. Logistics
system has supply network structure which is connected by various units and supply network structure
received attention as a factor of success of supply network. Many researchers have continuously
researched inventory management, transportation or economy factors for supply network, but such a
study on the one in military supply network structure analysis is still slower than the study of analysis
of other factors until now. In this study, we identify military supply network structure influence factor
by application of social network analysis method which is used broadly and analyze co-relationships
between supply network structure influence factor and valued APL(average path length) as a criteria of
efficiency of military supply network. By this study it has value of military supply network influence

factor identification for the better military supply network fabrication.
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Table 1. Concepts of Centralities

Sort Concepts
number of nearest neighbours
Degree . .
Centrality Co(i) = k(i) = ZAU = Z Aji
J J
how close an actor to all the other actors
Closeness in network
Centrality CA(i) — 1
=5
number of shortest paths going through the
Betweenness actor Gst (i)
Centrality N ose(i)
cat = 3
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Fig. 2. Supply-Chain Effectiveness Computation
Concept Architecture
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285 ARES ouigitt. ol¢} VAR K3+ AR
©) E& Ad(D)IM AHD)Z £85= AZES Y
Hot Ké= D)l ddi(B)z S ALe=e &8
Aoz 197 7Sl =& ZF 28 ARHKi)E L
3t B=ARY F 2 7 879%U(As-Is), 926
(To-Be)= FARE o= BRIst3Itt

V=PL=C = 3K, + N e (1)

i=1
*V-PL-C; : The path length centered by customer
node
*Ki : Required days between nodes
*N : The number of existent K; case in the path

Table 2. Required days between nodes

Sort Ky Ks K3 Ky
As 25 days 15 days 7 days 1 day
S5 |Alor B)to B)(Blor ©) to C)(Clor D)toD)| (Dto E)
To-Be 15 days 7 days 1 day B
(A(or B) to B)(Blor C)to C)| (Cto D)

AR FA0] 715 BEAHRAZ(V-APLE 4] (2)9F
Zro] A (1)oflH =&F 71 A=A (V-PL-C)HEY]
3he HA AR A42 Ve oz Uehd 4= 9ot

n
3 v-req
i=1

* V-APL(p) : Valued APL centered by customer
node

* V-PL-C; : The path length centered by customer
node

* Np : The number of paths centered by customer

node

As-Is?t To-Be & 3HIEND 29| 84 Blu
2 A2 B9l 54T NE 584 SFELE 4AB3)
o H-gsto] A&t} A 32 To-Be7t As-Isoll
Hsl| dup} 7h5 B F2A(V-APL7F 25= =7t
= vepd

V— APL(T)

V— APL(A)
* C-V-APL(r/n : Compared result of V-APL
» V-APL(y) : Efficiency of As-Is
* V-APLy : Efficiency of To-Be

C—V—APL ) =1 - (3)

50

223 o SEHEYT 72 S5d9| A
o+ TFUEH T2 As-Is9} To-Bel] %
o AR AZATEA(SNA)Y T34
43S &5 NEEH 71 HdHE2A

AE
=

FE o TFUEYAY & MAE AT 9F 84
Al o FFHEYZ +2o A4 A
% "avt Jlt. olF s 94,
, Aol S99 THEEHEEADY(V-APL)ZHY] A
TAE A3} B4 Q5] A4 AZEo] 2T
SPSS Statistics 232 AF&3t0] s I]HEAS S5}
st

5 HEHFON 9F S92 =0l a9 3+
o] guh} HFEE=AE ulgtt16]. =82 359 A
FEE dZ Yol L wEO| St w2 dE o
AE Bl AL vl A2 dAE AA ol AE 7t
5/90] EoAER FFUEYIY F&84E FIAZ
4 U Aol E3l 1Y $Y48L T35 HEYZA

2 BE L TEA Hdots AUHEZEY T I
2 U= 548 21 gloug duht B2 TgAE
B EAVE Dotk HHA0| Edet=AE UEhdth
3 4= QITH17]. ol=fgt oA QIF FUdol WobA|
H IFUEYAS BE/d0] Y At & 5= Slth A
o] FYEL FFUEAIANA SR IS 435}
o E79

SASH: PES epdc17). et
A, Aol Zol

s mgxo
EIMNL AL+ U=

520
S+v=

P4 948 2R 582
5 QI =Tr} gopuE B84ol
W4 B 5 UG Aol oF X2 YEfH Table 33

2ol He & & ot

Table 3. Concepts of Centralities in Supply Network

Sort Concepts
- how demand and supply are
Degree concentrated in the node

Centrality |- Improvement of sum of degree centrality
means improvement in efficiency.
- how geographically close an node to all

Closeness the other nodes in supply-network

Centrality |- Lower closeness centrality improves the
efficiency of the supply network
- Number of shortest paths going through the

Betweenness | actor

Centrality |- Higher betweenness centrality improves

the efficiency of the supply network
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3. F BJUEYD TE U I 24 BN

3.1 24 oy

BAj0] gL B TS FHOR T £YRS &
B A% FF YEYD RS PO Tk BAo
AEE Holgs As-ls # FHIEAIE 24K ¢

Al), AAK37 : B17B3), AFHOA : C17CY), A
(277 : D17D27), HiHi@817H : E1 “ESE TAH 4%
A SFUEYAE guts} ¢ 22N F 1217 =&
7kl AF A HlolEE AMESIY e, To-Be & 3F
HIEQTE 24AK17H & Al), A8 7H : B1 7 BY),
TAHAHB2A @ C17C32), HHO67] : D1~ DIO)E
TEE 3HA TFUEHIE Luist g Ae=H F
13770 == 7k 42 #A dlolelE ARSIt

3.2 Azst 24

= IFHNEYILE AAERE 23 2= Fig. 3(a)

51

o ACEM, FLAHAD kB THOR FAAY, AR,
Adl, it «o= 4t FHE Holx Utk Wiy,
Fig. 4(b)= 13771l :x=2 /JH To-Be & SHHIES
5 A4 & ACEH, FPAHAD EE FHOR
TAAL, Ao, AN, Hidf &o= v HE5H
FHE HolaL Ut

(b) To-Be

Fig. 4. ROK Military Supply-Chain Network Graph

A Zol& gl flsl TFUENT HollA =
FYol Hols AFEE FHPole HFE
(Centralization) &8 433t 23 Fig. 3(a)9] As-Is
= 2.9%, Fig. 3(b)Y] To-Bex 3.9%ZHA Fig. 3(b)2
To-Be7t H|24 JFL7t 2 Y EHT IS X
2& gRIsyrh &3 HIEYA Ux9] ¢ Fig. 3(a)
9] As-Is&= 2.2%, Fig. 3(b)2] To-Bex 2.1%= A4St
2lolE Btk o= k& 719 9E A dh= fARE
9, 42 F29 Zolof me} As-Iset To-Be & 35
YEQFZY FF& Ao|7t sttt & 5= ik

SFUENHINA HFert = A2 &7 2
(hubjell grieteE #2402 LYIAE Hepdch &
F 3BE= A2 EY(inventory pooling) ATE E3

=

IFUEYFY 5848 TA7IE 9T it met
A To-BeAA7} As-IsEtt 88491 125 zt1 ot

g 5 ol



Fate71 &t el=w A #2048 A5%, 2019

3.3 EYM(Centrality) £4

F98 A 2 37HRAEAN AZ(Degree), AR
(Closeness), At°](Betweenness) 594 {40t A
A, Aol FPL ZF 849 ol E2E APl F=
oulste] 2 AUE FHsiA A TS =4
7t ZS5E O BT AHTE UEYEER Fhol
22 =AYE AP st

As-Is 7 THHER A= &4 A1} Table 49+ Zo]
TAXKB1 " B3)7F AE, AA, Aol T BN F
AH o= 7P B2 <95 EIlth 53], Ato] Y82
2t =911 AFHC1 T C9)k 28 o)id9] AAE Holn
AUtk o= FAAKBL TB3)7H B kEof FFEE MY
o] ol =EJE 9ugitt.

A YA SHAA Fo] E=ohe AL FAABL T
B3)7F As-Is & FHUEHTANA 7P B2 w0t A
A= IS 53k &, Fol Lol B =0T grt
= A& Yuigitt. FFUEYI YollA 3784 9T &
TE U= Afo] 3349 49 +AAKBL "B3)7 4
0] 2 #= EolL o] /A FAQ] EF SEE
A 71T Arlgith

TAAKB1 "B3)E U FYAE SHIME B2 &2
£ AA5to] tE HE 5o 0|2 Hd AV
2 < S Atk AEFOZ As-Is #+ FTFYEYT &
A= EAAHB1 "B3)ol| B X} o w2 APyt
58 T dfFolof Aedo] A AUZ AR

Table 4. Centrality Analysis of As-Is Supply-Network

Degree Closeness Betweenness
Centrality Centrality Centrality
Node Value Node Value Node Value
Bl 6 Bl 387 Bl 3159
B2 6 B2 387 B2 3159
B3 6 B3 387 B3 3159
Cl1 6 Al 426 Cl1 1296
C2 6 C1 456 C2 1296
C3 6 C2 456 Cc3 1296
Al 3 D1 561 D1 354

E81 1 D27 680 E81 0

To-Be i 3FHEHZY FU 242 As-Is &
TFUEYINA F883 Wt SUskA a4, AA,
Afo] F3/49] 3714 8AF tFo =R sto] B

£4 23 Table 59 Zo] E4AHADZE 94, IA, A
| SY8 EAollM SRR 7FE =2 918 Bt
To-Be i 3FHEHAY S48 2443 AHdol
FASL Q= TAHADSE #EAAKBL T B8)= 594
849 HATL As-Is & JFHIEHAC] Bls) WAt 3
A oo} ZIFHENA +X oA EAtET #3839 9
FEZ U & A2 & 5 U olR
o W2 =59 43 JFY B B &
Tt YFEE AFH R 7= Aol vl #3F 2
2 B g 9o gy 84S Y AKIth
ESF o FFHEAIANA WY 7Hsd BEE9 Apd
= A9 T4 5 HARt 9 Aol gt 918 B4
I Hnd 22 35 ST 7S & Sk
ZEZHOZ To-Be & TFUEHNI7} As-Is &+ T
YEF Hlgf k& 7t FF] +F24 EAlo] & o]

ol HlxA MFAA AAZL & 4 A
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Table 5. Centrality Analysis of To-Be Supply-Network

Degree Closeness Betweenness
Centrality Centrality Centrality
Node Value Node Value Node Value
Al 8 Al 360 Al 3468
B2 8 B2 412 B2 2257.2
B3 8 B3 412 B3 22572
B6 8 B6 412 B6 2257.2
B7 8 B7 412 B7 22572
B1 7 Bl 429 Bl 2016.3
B4 7 B4 429 B4 2016.3
B5 7 B5 429 B5 2016.3
B8 7 B8 429 B8 2016.3
Cl 7 C5 529 C5 402
D96 1 D96 681 D96 0

= A (7)ol o5t B4 A3} Table 69} o] 715 B4
2A(V-APL)7} 54.2Y00A 36YE A4S ]|
o] &= VS Bk

t3

V- APLy,

C=V=APL gy 4y = 1*1/,/17%
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Table 6. Comparison of Supply-Network Efficiency

Sort Efficiency (Valued APL)
(@ AsIs 54.2days
(b) To-Be 36days
Difference )
(b) - (a) 18.2days (-33.6%)

35 & SEHEYT 712 240 oA M

AR AL s 7R 4% 8-S Table
73+ o] AElsto] AAlstATt. (a) As-Is2t (b) To-Be
T IFHENAY 7+ Y8 849 B EEEA
)9} 715 B EZEA(V-APLZE ZJolE HlwsI ST

As-Iso] H]5}] To-Be & 3JUEYTS A4 %
(Degree Centrality)2 B4 0.29 A% A3, £5FH
A= 0.52 o7 Aottt ol To-Be & THHUE
A39Y 7t =& 7] AE H&7t As-Is & IFHEYR
of vlsf| AA|HOZ 0.27F &2 B, BFEHALY A5
2 0584 Hud #5M =& 7t 92 Zert A5
g AYE & 5 ATk

ol 594(Closeness Centrality)dt Ato] FU3A
(Betweenness Centrality)¥} 71 EEHX= As-IsO] H]
S To-Be & IHUERHAT T4aT FHE UeHTh
53], Alo] S¥48Y B 2REA] Hdhe E5AL &
AL 4719] A =EZ EF S|HE 7|55t AoA
AL FA AT 97R9] e LER ER FE 7|50]
S =1 FaFo] BAE]o] AEHoR FFUEYT
Z7}t NAEYZE Quigitt. o]=gt FFUET #&
9 ®HIE #AEAYZ UHUE 75 BIAEERAY
(Valued APL) 3t 33.6% #4 © A3E R

oX,

Table 7. Comparison between As-Is and To-Be

Degree Closeness | Betweenness Efficiency

Sort Centrality | Centralit Centralit (Valued

y y Y APL)
_ 2.6 627.4 253.7 -
@ Al | (opi23) | (sp:823) | (sp:570.6) | 242dars
2.8 624 244

b) ToBe | (sp12g) | (sp:79.9) | (sD:577.5) | 04
Difference +0.2 -3.4 -9.7 -18.2days
(b)-(@) |[(SD:+0.5) | (SD:-24) | (SD:-2.1) (-33.6%)

9] 2490 wh2w, As-Iso] WI3 To-Be
Y3 1wt 7o) FFL BT FPoE AFHQ
2 & 4 oick. oleia slel] FFE AL 2

53

d 245 75 B =A29] Wt
A= Table 8 Y Table 99} 2t}
oA 7+ BHEAP=AE SE5HsE AYst
SYHSE Aol JARAS
et AARA B AT As-Is, To-Be o 354
EQa 25 A7HES 7146tal HiErHEe] g Eof
FofuRt dFLart AEEH U

As-Is & SHEUIENAY] 534 849 715 B4
A 2to] FHUAE A% 2= Table 83 o]
71 B2} Ato] $389(94.4%)3 A SIS
(1.5%) =02 Z4adA} e Aos &l =it o
2 UL FoFE0.01<P)S Houk AQ]= it

-

Table 8. Regression analysis of efficiency and centrality

on As-Is
Nonstandard
Sort Coefficient B t P
B SE
a Constant | 55.559 0.74 - 752229 | 0.000
Betweenness | -0.005 0.000 | -0972 | -44926 | 0.000
Constant | 49.706 0.881 - 56.426 0.000
b |Betweenness| -0.004 0.000 0.773 -21.968 0.000
Closeness | 0.009 0.001 0234 6.661 0.000

a: R =0972, R* = 0.944, Adj-R=0.944, F = 2018.349, P = 0.000
b : R = 0.980, R* = 0.960, Adj-R=0.959, F = 1399.203, P = 0.000
-a (predicted value) : (constant), Betweenness
‘b (predicted value) : (constant), Betweenness, Closeness

Norre

Table 99 Zo] Ato] FY/do] 23t JHAA(82.79
Ue Ao AEEH A % A YL
Z(0.01<P)E Hlolut A fsk3irt.

9ol g BAE 7IRte & As-1s9t To-Be & 38
HEYZE Hlwsf & 27 & SFNEYIY 884
B WS 2 WsE Aol S (Betweenness
Centrality)] A'8E A}, Alo] /9] BEHAE ¥
ZH 7 FFUEYA 72 G840 FFH &, Alo]
T9H %Y FFEES olBA ARESH=Yol w2 %
THEZ 729 784S Hdst & Zolt,

To-Be & SHUIEHZY HJBLAES B4 A3t
7
o

9]

&

2~ 0l
T RS

Table 9. Regression analysis of efficiency and centrality

on To-Be
Nonstandard
Sort Coefficient B t P
B SE
Constant 36.855 0.087 - 422.28 | 0.000
Betweenness | -0.004 0.000 0.91 -25.54 0.000

a: R =0910, R* = 0.829, Adj-R = 0.827, F = 652.418, P = 0.000
-a (predicted value) : (constant), Betweenness
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