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A Study on Perception of Risk Management
and Risk Factor In Supply Chain

-Focus on Distribution Center

Jeoung, Dong Hun

Department of Logistics System Engineering
Graduate School of Korea Maritime University

Abstract

This thesis gathered the factor of supply-chain risk in its related studies
so far, and measured the importance of risk factors which have been
recognized by the company by applying the factors in domestic companies.
This thesis has the thesis purposes and necessities as follows.

First, in the thesis risk factors classified explored through existing
studies of supply-chain risk. Most of those studies helps grasping the
meaning of supply-chain risk but limited in part conceptual side.

Second, this thesis used AHP(Analytic Hierarchy Process) method
which makes decision-making problem classified, simplicated and
systematized to evaluate the importance of supply-chain risk recognized by
the companies.

Finally, this thesis suggests registration—-point in companies’s efficient
supply activity would be great by measuring the importance of

supply—chain through AHP(Analytic Hierarchy Process).
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Examples of
IS Environment Type of IS Risk ]
IS risk
QAN 7, FF-owE, AW - FAY N
S i : Bolxel A ] A) =
Amfication level| Accidentst SHL BRRIR A, TR AT
) - 92 gologrg) Al Alzgl e, A3 28 (human error)
3] 7]’—‘;:;§3]—_"i q10)Ae] B % sdotage, I‘—_ﬁm oFkAel EM Eir?l AP 7
Ea il — T A AR ol g w, vlelels Hike] ¥4 ) P
o #go) ) 44 e ML il o e
VeRPE R} ARl ek Al AR kel |
71%9] F57% 74
57 FA
Orgarizationl level| P21 223 #4 A4 Az A A/ A
N kA Q) JALAA:
HE ATAR] SHs B
E3] [§o] gk gH - BAAe] &5 ger g
o U IS‘/] \_—li_l—‘ _ xqa}:m;}é_7],‘;z\-] EX]__Q/] lﬂféﬂ]— 78];@&"?1 o]%_p/] ‘IQFX] A= Az
o] ]~
e - Al B e oA
Inter—-organizational
level: UE-z215) o A o o] BAl TEAF 52 Faxje] AlzEl A AEF Fjo 2 HE] o]
jv; 2] | s 2oz
e gl

Source: Bandyopadhyay et al. (2004)

t} S © 2 Christine Harland et al.(2002) EdAFE S8 TFAS Aol
A AT Qe g2l JEHE AYsta FEAEY HHbEd Ao A

gz o £4% BN PaAE dgh By
% TN E FFAE oA Bzt B
% 3

]

R,
of E3H4, obxaA, 22dE, dAdAU A AT

T,
l-'O
o4 2

3 FAsx 9lth. Christine Harland et al.(2002
A

t}
A QYA o= 2, =4 A, AEAA £, 4



o) ol Ht}. T o <E 25>%

al

AT,

FE EU ged ¢sag

l-aO

<E 2-5> FHANE 223 9
Type of risk Source Description
Strategy Risk Simons(1999) | 71gx=F Alg w] YeElE Risk
Meulbrook(2000) | 7142] AAtell &3 WE-sH 3} 53 Asp/ A6~
Operation Risk
Simons(1999) | Alx 32 A 58, FFgddA T An2REe] A}
Meulbrook(2000) | 293 7581 3k= A1 Selie] Ul23Q] a5el Wil o3a)s &=
Supply Risk N
Smallman(1996) | A3+ 71&7} =32 RiskE A&
AE/A1A Riskoll Al AAFES] wsle} 22 2913 &
Custumer Risk | Meulbrook(2000)| © 1 N ) -
A 153t 1A 2FEel sbEAded s F
j .
- Simons(1999) | &5o] BHAYS o FAT 5 9= A &9 A
Competitive Risk | Simons(1999) | “d5/A18]2= tislix] AR} v 71de] F8o] I3 &
) . Schwatz & . .
Reputation Risk ) Algo] Hojgogn HAE= 7] 7HA
Gibb(1999)
Financial Risk | Meulbrook(2000) | #17gA173ell- Wl Fal 7|92l Al &4lo] =g
Fiscal Risk Meulbrook(2000) | Al &2] WHstE T3 Lol
Meulbrook(2000)
Revulatory Risk Bowen et 7194 Aol 9FE FE HEY ¥IE =g
egulato is )
R al(1998) | Smallmano] *$-3) Risk'® 7]% 8
Smallman(1996)
Legal Risk Meulbrook(2000) | 12 S5} T 22 I8AFE2HE] 71300l Lol = k= 2%

Christine Harland et al.(2002)-& o] &3 g ~
TAE glaa A3
=

Source: Christine Harland, Richard Brenchley, Helen Walker (2002)

v

L
=)

e oF 7t

[0}
il

w77 edgn 483 sl
o) <E 26> 7119 ool A WA ¥zeh el A wAe
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rr
i)
>
H

[
U\l
F>
N ﬂ [l

TE AAJTG, WE g2z 29e AF -9 - FF - A4 - A
A @23zt EAsn 71F9F B3 990 AR .- Hy . HA

Z A) -t} (Christine Harland et al. 2002).

i)
by
m

<}k 2-6> 71d+9 T #A"E H=3a 8

71de 9 g3 89 71 U g3 89
O Strategy Risk
o ) O Operation Risk
O Competitive Risk .
) ) O Supply Risk
O Reputation Risk . . .
) O Asset impairment Risk
O Regulatory Risk . . .
O Financial Risk
O Fiscal Risk

Source: Christine Harland et al. 2002

th&e <2d 2-6>2 FHAb
o}

|
8!
-4
Ll
o
b
r
i)
=)
ol
o
T
o
=
R

BIUIERI MAP
-20l9] RX

=X ZolE

—mR

ZZUEa 223
Her=p &

2|3 EHO}
-AtZe Jbsd
-2t0lZ AtOI 22 BHA
=
—triggers2| Jh=sd
=42 o=y

s
m%w
s
20

Source: Christine Harland, Richard Brenchley, Helen Walker
(2002)

<219 2-6> Supply Network Management Tool
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THALE ALY FEAE daadYdl Y e AR b
7

2ol 4, George A. Zsidisin(2003)2 719 A dghol] o] =
AL Aol A BAT F e FEANE H oA gid AT AEATFE
Az digt T84S FHAT. s He <%

T FHEAIE g2 AA
.
o

= H
2-7>E BAATE B3 TF AL g9 898 £ Rolth

_19_



has

<E; 277> FH AbE #2Ae 54
:r_:L/\]_(b_ g] =
o 3 = —
a0 Ao 9 Ay REFERENCE
Lee Padmanabhan,and
Capacity constraints AAGAIZHE o AT 5= = Y A ' ’
pacity d7BAIRES T ] Whang(1997)
Cost reduction capabilities | &Y AlFH Au|2~E Faglol] 2lojA == v]§ | Steele and Court(1996)
Cycle time FFA9} 5ol Ful o FAbo]l o] A7 | Handfield(1993); Hult(1997)
) AR Ao AxPA, FF A, 124 Abo]| Baird and Thomas(1990);
Disasters
ANA dojye &4 Wangenaar(1992)
. . - =)
Environmental AE AFHADE, AFUAQ gy, op| Dean and  Brown(99)
we 7)) A Walton, Handfield, and
, k1 7
performance o A Melnyk(1998)

Financial health of

Krause and Handfield(1999);
Steele and Court(1996)

compatibility and

suppliers
Inbound Lee and Billington(1993);
| CIECER ST ce and Dillinaton' 1955
transportation Noordewier et al.(1990)
Information system o 5 -
THA EF AAA, AZA, 2T 2¥A Kawse and  Handfidd(1999);

change

o ARBA ] AHA 28 T Lee et al.(1997)
sophistication
Inventory TaA v AFHdEE, FAdDY, 2 )
B Krause and Handfield(1999)
management glal A EFG Aas A
. HARJD A Ak 2 A #AH AEF9
Legal liabilities Zsidisin and Ellram(1999)
ALE, AE 2 Au 2~
Management vision FaA e At A Fd =57} A d sl | Krause and Handfield(1999)
Market price increase| FAl, A4}, =2 E71A<5 270 Steele and Court(1996)
Number of suppliers | &®5AI& 2 &3 RH Keelljic(1983):Steele and Court(1996)
Process technological & Robertson and Gatignon(1998);
N Aze] MEd %9 =4 o

Walker and Weber(1984)

A A

Product design _ _ Y Noordewier et al.(1990);
A FE 7=t o5 &3
change Stump(1995)
. S5 wze 3aAe sd(EaAe A ‘
Quality Noordewier et al.(1990)

Shipment quantity

requirements change

_ _ AP H =gt AA e Alo]e] ol Steele and Court(1996)
inaccuracies
. o FAel AFAA AF] K48 FFA9| Noordewier et  al.(1990);
Supply availability . <

AFEA el FH BA Steele and Court(1996)
Volume and mix LA e PAes B D AH s Noordewier et al.(1990);

Walker and Weber(1984)

Source: George A. Zsidisin (2003)

George A. Zsidisin(2003)2 $ 9] <% 2-7>%} o] o]

3L

o

FAbe w2z

A

8AE <Oy 2-7>dA BE
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<#% 2-8>

TEANE g3 AR B4 A%

Higher Perceived Risk

Lower Perceived Risk

Item Characteristics

Impact on profitability =2 9% e o
Nature of product application | 173 71E AAE
Market Characteristics
freded vE, AdAAE| A" vE&, AAAHN=E
Global sourcing
A1 8 AgE A9
719 I AT 845
Market capacity constraints | Al ¥ 33 2} A%
=
Market price increase oA 1A 2 Ygrstes 4
Number of qualified supplier | &4 o}
Supplier Characteristics
Capacity constraints hgE 85 Ty FA
Inability to reduce cost €2 v 2@l o =2 vg A T
Incompatible information systems| 2 g3 4 B A] 2~ =) Aot AHA 2~
Quality problems o Ao £ =2 4 FE
DA G whlesd o 38T T =d o
Unpredictable cycle times g Fogle AlolE Al AT 5 de AlolE Al
7k s
Veitare and o recu s H]%E—ﬂu_@[?l, s G E&‘?—ﬂ“@t?l; =2 &/
=2/ 23 > =

Source: George A. Zsidisin (2003)

Sunil Chopra & ManMohan S.Sodhi(2004)2] o Ftol A= FFAES A ol A
dAstE g3y 29E& FdAFE FI AYs od FHyx2aAE
‘what-if’ A8 & T3l ¢4stA7]17] 9 d=gFs AL o

_22_



<E 29> gl PEe dH

© A4 dFow ol

25 QWIEID, FARES] 7P ) AR e

Type of Risk Description
Disruption AAAE, =5, FHFA 2k, AT H Y
T 4dA WA T2 FEFE &, NEFEH, v A
Delay = .
4 5 (supplier’s plant)
Systems AR 7N ZTF By A28 535 30 b1le Al YIEYA) E-commerce
P 2 E=ER] AR ARE Ty, FR ElolzajolEel tiel FgEkt oga) ‘i gy &
orecast

Z00) 3y

Intellectual

FEAE £AA B, TA o2t A%
Property

& Risk USAUOZYE 58 48 5 7 4489 S, 49
Procurement ] = Y

SHollA T g8& AV vs @I Al
Receivables oA o uAe] AR FY
Tnventory AE wote] ulg, AL A0S, AEe] JHA, 55t sael Beay
Capacity FgHe vg F8eHd 584

Source: Sunil Chopra & ManMohan S.Sodhi(2004)

A9 <F 2-9>% vgo g FFAE FH 2T #AI dsHAHFS o)
<HFE 2-10>0 A A A s YT},

<3 2-10> Mitigation approach and tailored strategies

dlo

Mitigation approach Tailored Strategies

) o Fe 8ol o F&5He Eakstel AuE =4
fnerease Capacity A48 5 gt Fad A $8599 43

E2-8F AF O dof FFH E2-2F AF o

Acquire Redundant Suppliers & oA g pae M5
Increase Responsiveness | A Z & thdk ywin|g A
Increase Inventory A PR AF g A EA4ks)
Increase Flexibility oY 7t =2-5F AEF Ao 4 v 3
Pool or Aggregate Demand | dl38 4 §l= 79k 22 A9 71
Increase Capability E2 7, =2 a3 AF g Juj g F85H AT

Source: Sunil Chopra & ManMohan S.Sodhi(2004)
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Jukka Hallikas et al.(2004)= & wAtE Aol A & a Aot Az AAbo] o

A uEue gaa gele #e Al g@ FaAs FAsa v o
AT N sz wel HAL (1) Baze Ax, () eaze Bt ()
9z ghe]l Bk 44 () P23 @Ag Lol AR thro] Awea
ATt obalel <@ 2-8>% o ATAA AFH FHAE LABANA 2l

sape 445 dden Ao

 H

0z
o
re
pal
¥
0z
ol
okl
8]
(LE
ol
()
[
]
1
5
12
o
\h
0z
Hl
H1
-l
¥
o

partner T

Source: Jukka Hallikas et al.(2004)
<O 2-8> FFAIE FACA Flam P Z2AA

Jukka Hallikas et al.(2004)> A9 F 7}A 9] A& Attt A A,

sz e FAEA, £FA BA, HA v gwe, A4 Ny oY
A 4ol gome) el Bastttn F4sn Qrk BA, @ s welv
Aag $R F AEY Aol FEAAL 2o wdo] Bastrin F
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Level 2

10108) qng
10128] qng
I012B) NS
I010BL NS
I010BL NG
1010E} Ong
I010BL NG
I010E] ane

HE oo EFUE 2 FHAH O 2HE
2EUSZ CHAl 3HEIR 23}
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el nal 22 FE2

FACTOR A FACTOR B FACTOR C FACTOR D Level 1
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AP E 0|2
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oA wAsE Blaa e FEREEN AHA B Qe Aaa 29
of Mg A4 FaEE A A7) WAE ATt ¥ A7
MeE Aud g <a¥ 3-2>9 2
Supplier Distribution . b
(1 F A Cimy Tley
\ \
Information flow
. Planning & Forecasting
Material flow
Return flow B ———
Finance flow P e ——
Supply Chain Supply Chain
Risk Risk
<a¥ 3-2> AF He
H2® xzsd @z
L AssA
1.1 E]ii Q9le AAYXLE
B oAgolA 2ol AF Auwi /&) THAE Pl g AT
ol el H9 ool A1 A7l FHAE Asas LB 24
) AP 2ES AP o] AAY2EE AEIY AL EYR HAG
Al AT, AAg2EROR giaa HYste Aodes B2 dAAS 7t
A3 YA Hg2asE A 7] e dANAE vl F85A o] &2 Aol
oo olo HAdE AAY2EE g9 <F 3-1>7 2



<E 31> 71E AT gaa 29 uE AAYEE

Writer
Sunil
. Lee, Robertso ... .| Krause Chopra
Risk Factor Kraljic W:I{l((ier gfgt B;::ad Igflﬁn:t:t((i) Handfiel Mitchell| Stump Imn Szti:i]e smallma l;?)gg:j: Hult bowen | n z}nd Simons Zszli(lilldsm and Meu]ibr &
(1983) | Weber | al |Thomas| n | &b, |'(1995) | (1995) | Brown | Court | (o |" nd | (1997) | Chib | GaUERO| (1900) | pilram |Handiel| fok | ManMo
(1984) | (1990) | (1990) | (1993) (1995) | (1996) \?lllégr’;;g (1998) (1999) (1999) S.Sodhi
(2004)
Delays v v v v
Number of available suppliers v v v
Supply availability M v
Quality V
Inventory V
Capacity) v
Inventory management) v v
Volume and mix requirement , ,
change) ) )
Disruption) v
Intellectual property)
Environmental performance) v
Market price increases Vv v
Process technological changes) v v v
Product design changes v V
Receivables v V
System v
Information system compatibility J J

and sophistication
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Procurement

Cycle time

Inbound transportation

Cost reduction capabilities)

Financial health of supplier

Forecast

Shipment quantity inaccuracies

Management vision

Capacity constraints

Strategic risk

Operations risk

Supply risk

Customer risk

Asset impairment

Competitive risk

Reputation risk

Financial risk)

Fiscal risk

Regulatory risk

Legal risk

Disaster
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3-1>9 g ~=a

A}
=

L Ay zEedA 7 Aol A e
HEW The el <&

3-2>9F 2o

ully

<E 3-2> 71F AF g2z 899 A

TEAE g23 29 e
Delays Azt TgolA Fao Wge §osiA % W LA
Number of available suppliers | 3 3A49 %344 F5 Ad
Supply availability AFES] F&A7 FaAe] AFAA T A
Quality St W2 e FE@FEEA ZAA #A)
Inventory AL FARE AFEY 7HA, Fad 359 A4
Capacity T8 ME(HEY 859 21, F4599 §%54 (workere] §%4)
Inventory management v&g A ey 58, Adue, A Ans 44
Volume and mix requirement change | 74 &4 & Aujzo] 3k Jejo} ol 2 WHF
Disruption AAAEH, =5, T2 A A "
Intellectual property FTEAIEY] FAAR B, gA AN AR
Environmental performance AgE AFe] A" BF AFCA] dx, T4
Market price increases Ao FA, AN £ E7MSE AN
Process technological changes M2 AZte) dxe} HA 7|&
Product design changes A5 + e AEF7&ws
Receivables e F MY AAF Y9 AEE =2 A o)
System AR ZTZ 53, Al2=¥2 F3, E-commerce
Information system compatibility 22 SEANA, A8
and sophistication
Procurement A4 2dolM 2 & Risk, AHASHAM 8539 T8
Cycle time T B R S PARC /‘]7}(%5\_1975133—}'3:%'-51 2= FHAL
Inbound transportation frg, 9% U
Cost reduction capabilities Y AF ZE An o vE 43 2%
Financial health of supplier AFE A FAA FA AFAHA AAE A

YEE, AA, AF T 2 A oS gy FagH gy

Forecast 5o guoiRol AR BECINS A 5t Aot B B e W)
Shipment quantity inaccuracies | A%<l Fa a9} A Feko] Ao
Management vision Fa A ] A A e} Al Ao S5 2l Ak} g
Capacity constraints AAA T F A AaE = s T2 A%
Strategic risk 71942 A8 & W YERE Risk
Operations risk Az F2 A 58, $FAdA 39 ARz R A3t
Supply risk T Tl 99
Customer risk I AEFS HEE Y3
Asset impairment 7149 A A&y PEd gaa
Competitive risk A A ko] A
Reputation risk 7199 283 7px o] wmE A oF
Financial risk T AR TEY AEE FAAA &4
Fiscal risk IA & 2] Wt wel e E A oF
Regulatory risk FTaAet uA A dojd = Q= gl e AoF
Legal risk Al F 3 Au)zeo] g P Al Aok
Disaster AR Qake] AZAAL, FFA, A AbolollA dojub= £
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oft Ade glaa A RS 1 Ao old gx2aE EFcH] ¢
7124 5 AATYE AL v FasH o] AL g2aE dA =
o A GAol W, 2k gl dele 72 A AR RA &§o] 7He A
st= v e dAxgan & F dvk(EF 7], 2003).

2 AFoA] 2ol g2 8919 FFA| A= George A. Zsidisin(2003) 3}

Sunil Chopra & ManMohan S.Sodhi(2004)2] EFAAE 7|E oz A&7 &
& ARFAA gAE FPsle] <F 3-3>3 Po] FFAE #A gra
9olS Ve 719 TS <3¢ 3-4>9 o] 679 Aoz 7k golEo)
A3 B3 BRIY 6719 e AHrW £%7Ad g3 (Transport
Risk), Al a2 # & gl 2~ A (Inventory Risk), ol S ## g 2~ A (Forecast Risk), 4
B #& 2 2~ A (Information Risk), Al &3 & 2] 2 3 (Market Risk), &3 A3
2] 2= 3 (Supplier Risk)®} o] & ¥t}

_33_



o
Y

al

2

FFAe] Ful oA £ ole] A7

Faol wskel v

A 5

o] Aol

q 2

s
A

4

A
!

ol A1

3

T2

Eul
AES) A7 A5

o
84
o
o

=

=
-

AuA 25 o)

417

Gl

o)
i

w
vl
R

=
A

=

SERIE P

—_—

el

4
i

Mz
Ho

2 (Capacity)

o

4499 (Transportation Method)

A} 22 (Inventory Management)
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o
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%)

X
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4 & SCRME| 140 B3t ASEA

25 15700 ARFEer 3. 2450
olFA =g %%4% gaae Fo adESE ATHOR £ 9

A o= 2 o AFA A (Multi-Objectives Decision Making)¥ kol A
45+ AHP 7I'HE& AFE3tath 4 AHP 4719 dis)] Ao id

H 1 &= AHP 247|Y

1. AHP 5417]% 9 74

AHP 7|W¥ & YAt2AR Y H3F e BtV o] daoly 584U 4+ A
T ouuEA el giotse AAAL] HEE AYaE A AAAN G F
2, 19700t & Thomas Saaty®l °}3l A% o] & A4 4 (qualitative), t7]
Z (multi-criteria) eJA 2 A o] dd] A}Lwo] g}, AHP 7| 9AA A 9
A AASE AFES 2= g5 AF(eveDoZE Yir F o]E ASTHEHZE B
A-alagtoza HFA gadAd ol2e AL Addth AHP /b
& 54 5348 ZAE AFsete] 78 9 AR 8dsE YL, o

v
r
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il
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A AEEE v 2 37149 dEE A
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© AUA FaE 449 Q2 4 A Aole AR ANETL, FALS
ABES DGO Rol 54 J1Fd tulste] umete, 42 o] FE FA4
A Aol

e dwgel 99 o)A Wi Aungeld F& F A4 v 2
Zeth 54 71F0 42 A% Aol AREY BA Foke 1 7 F
wet ey QA FARE AL udt F AZol & @AK Setd o
of oE AR GE DeA QA FAHk i AL v

@ A9 Ao #H agHe s TFAS .

© FFHYEAY A ASsoe2iE dd FHAFE FAHA SAVE 2
wAS By F 5 s ASAA FxEEH

© ¥ Hus AT

@ 99 @A A& FAA49 = n(n-1)/2717F D}

=4
] (Eigen Value)w A& 314 434S Al Y
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flr
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@ Axw=Amaxx
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nle 845 A .. An o tisl] dA3 71T EHA(FLE, AEE F)
W=(w; ..wn) 7} €¢&% A% 3d vjugde b33 2o
A1 Az Al’l
A o wy /W Wy /W . . wi /wn
A, wy /Wi Wa /W . . Wy /wn
A =
An  wn/w; wn/w, . . wn/wn
F oAE A Y vusteE 4 g3 22 #AC A
Wi/Wj:aij, (i, jil, 2, .... n) .................................................. (1)
g8 Ax A F(Square Matrix) 24] & 449 grEo] 2% 120 &
Tt JEYPHE Z-3 Q) o] ek Y H S o 43 H (Reciprocal Matrix) o] 2}

==
FE o] FHd Ay WE wetd WE nWE 27 "tk 5, AW=-nW7}
J i

= A9 1M E (Eigen Vector)©o] t}.

aijs AT SAA7 obd FuA B0 o] A W& wi/wis B

saet7] el vhgd 2 APl B F UHA EA S ol &3

AR, N ...An°] AW=nWE wZ3st= A9 a2 o], aij=10]H A\
max=n°] ©t}. wetA AW=nW7} "t=5etd FdetA ngs A9t ZE Lt
2152 0ol t}.

=4, A(+)9 A4dE A aij 947F vlAeA WHIH LHAE ES 7

Asholl WMtk o5 S4el s BE A WA A&7 Laij=Del 3L, ATl
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| o™ aijo] wAg H3E no 77t AW 2HA AmaxE B A
kil A A ES 0o ZHEA Ak
Q% 71EA WHE 757 98 AW= A

maxW& Wetes 9y W& oH of gtt}, T Amax”F noll 7M7hE4E A

=
h
>
o
S
o¥
&
=
El
o2
@
E
of
E

e

AdBAA o] g AxE= dAA A Cl=(Amax-n)/(n-1) . = el AH
Hlal s do] sl A] Amax>=n2] A7l 33 A Het=d 48 dAH S 2
= nwaPo e AE Amax = n o], dFBA o] ZF4+= Amax7} noll 7H7}

A2, A oS3 2L 434 v & (CR : Consistency Ratio)S AF-&3}

tlo

CR:CI/RI:(}\maX*n/nfl)(l/RI) ............................................. (2)

o

o714 Cle 984 AFaEx dado S5 09 77he &5 7Hd. +
2191 Z]—r(Random Index: RD+= 178 9 Alo]o] W5 AFEaiA 48 H]
W HE o] CIgte] 3t gholt.

RI= v sl @ o =7] noll we} th=w Saaty®] A& # ol 2ol ofsto]

(FE 4-1) ol A9k o] ackd,

Folxl g e CIet RIZ ®wg gt9l CRS 1 #to]l A&55 Aol
AYi E 4 9ow Saatyw CRe] 01ET & 4 fole 2 dtdko] A o]
fle Aolghar F4sk .

<# 4-1> 29 A4 (Random Index: RI) %k

gd9 37| 1 2 3 4 5 6 7 8 9 10 11

RI 0.00 0.00 0.58 0.90 1.12 1.24 1.32 1.41 145 1.49 151
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<E 42> BRAE SHA AQW Quq ug 24 A3

SEA d#A ¥ &(CR) Al -2 9l d#A ¥ &(CR)

dq&Fdy gxa 0.000
1 0.121

ALY glxa 0.074

dEFdy gxa 0.049
2 0.082

ANFEE glxa 0.049

d&ay gxa 0.000
3 0.086

ANFEE glxa 0.042

q&ay gxa 0.046
4 0.154

ANFEE gxa 0.042

qEdy gxa 0.118
5 0.075

Ao E g 0.142

dE=ad g 0.118
6 0.039

AZadE gl 0.071

ddd a3z 0.016
7 0.197

Ao E g 0.071

=aAd gz 0.194
8 0.314

NFDE glaa 0.180

d=dd ez 0.194
9 0.120

A a4 glaa 0.156

d=ay #aa 0.000
10 0.098

AZTBE g aa 0.040

S e R e ! 0.118
11 0.151

ANFEE glxa 0.066

dEdd gxa=a 0.117
12 0.117

ANFEE glxa 0.090

d&ay gxa 0.008
13 0.061

ANFEE glxa 0.056

dEdd gxaa 0.061
14 0.148

ANFEYE glxa 0.180
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<E 4-3> I9FYA SHA AN Auy ug Y A3

SEA d#A ¥ &(CR) A a9 d#A ¥ & (CR)
daad g3z 0.188
1 0.057
ANFBE gz 0.044
dad g3z 0.000
2 0.153
ANFEE glxa 0.068
dEdd gxaa 1.192
3 0.054
AFEE glxa 0.099
dad g3z 0.119
4 0.105
Ao E glaa 0.051
@y ga3a 0.000
5 0.194
AZE™E 2glxaa 0.196
dE#e B 0.000
6 0.029
AZE™E gaa 0.146
ey g2z 0.000
7 0.035
AFAE g 0.013
Edw glaa 0.000
8 0.129
ANFEE 2laa 0.099
dEae 2xaa 0.000
9 0.068
ANFEE gxa 0.084
dEad fgazm 0.259
10 0.144
ANFBE gz 0.134
2. ¥FAE P22 AT HEA
ok Holl A AFE AHP &4 Aol ngha] Alitd 2 ASE 8585 4
HEH o <F 4-4>9F o] vEd}
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e% | Am | A= | An | A% | Ea | 2ax

+ %5 1.000 1.824 2.185 1.195 2.064 2.405 0.261

AR 0.548 1.000 2.417 1.348 2.250 2.470 0.232

ZaAH A 2 0.837 0.742 1.728 1.000 3.363 3.357 0.222

o = 0.458 0.414 1.000 0.579 0.994 1.232 0.104

Al % 0.484 0.444 1.006 0.297 1.000 1.280 0.098

a3 At 0.416 0.405 0.812 0.298 0.781 1.000 0.083

Amax : 6.120 CI : 0.024 CR : 0.017

$% | Am | A= | An | A% | Ea | 2aE

-5 1.000 2.100 1.825 1.608 1.725 1.750 0.254

A 2 0.476 1.000 2.500 1.800 1.775 2.200 0.221

AR 0.622 0.556 0.889 1.000 2.250 2.058 0.171

95 A

Al 0.580 0.563 1.364 0.444 1.000 1.733 0.132

a3 A 0.571 0.455 1.690 0.486 0.577 1.000 0.113

o & 0.548 0.400 1.000 1.125 0.733 0.592 0.110

Amax : 6.156 CI : 0.031 CR : 0.025

Ao <FE 44>/ B F dXe], 7 8219 dHAAH&(CR)o] = FAlH
+ 0.019, 9F QA= 00262 Aol FAHE Aoz YERY. =74
of eJFdA 74 89 For FAANRE 5 BEE fg2A8J(EF
AME: 0257, 91 F QA 0254)0] 7 FadA AAs dE ooz v
Stk <E 4-4>o14 AME FLES £A8E e 3 <E 4-5>9

2ol urehveh.
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<E 4-5> FHAIE #2232 ERE FAE(ERAY, 9794
T& 5 TLE <=4
$57d Y22 0.261 1
AERAA g3 0.232 2
O ZHJ?ﬁLEE g3 0.222 3
o Z#dA g3 0.104 4
Aldad g3 0.098 5
TEARYE g3 0.083 6
+5dd g23 0.254 1
Ardd g2 0.221 2
AERAA 3 0.171 3
gFAA
|dEd g 0.132 4
TRAAAE g 0.113 5
o =3d A 0.110 6
HY <F 4-5>04 & F UXol, =FME7} FadA dA = g2

AT 2 2=2(0232), AEAE 22

22(0.104), AlFBE 2 2=(0.098), &wAE-
dop. w3 S FAATE TasA A s Hgaa aql
< wFdd g22(0254), Anvd 9220221, AERAE H22(0.171),

DY)
[
W
S
0o
93

_Y&

Alad 2] 2 2(0.132), wAbdd 21 2 2(0.113), oS3+ 22 =(0.110) &
O 2 et
9o B8 EYE 71Ex oz yded e <ad 4-1>3 <19
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<E 4-6> FFAE H23 AF 09 Jdd T8% (F74H)
Az 1 AZ I Tax <4
A4 (Delay) 0.630 1
=&
+%Y (Transportation Method) 0.370 2
4% 49 (Capacity) 0.562 1
A 2
A ¥ (Inventory Management) 0.438 2
AFolE AlZF (Cycle Time) 0.341 2
o & A2 ko] B84 (Shipment Quantity Inaccuracies) 0.233 3
Zd A & (Disaster) 0.425 1
AHEA| 2~¥le] A ghag v} KA e
AR 1 1
(Information System Compatibility & Sophistication)
A E714% (Market Price Increase) 0.198 3
71e¥3}e}l 211 (Process Technological) 0.202 2
AFel YAJCEA) W38l (Product Design
0.153 4
A% Change)
A AFA: AFdel tigk 374 (Intellectual
0.125 5
Property)
A8 T2 AF (Speech or Policy) 0.321 1
y T A9 SHAF (Capacity Constraints) 0.612 1
FFA
Fa Ao -84 (Supplier Availability) 0.388 2

A <&
g g2
=5 A A
ol M= =
(0.271), &=
= 5 A
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Az 1 AZ I TLE <4
A A (Delay) 0.596 1
=&
+%Y (Transportation Method) 0.404 2
4% 49 (Capacity) 0.597 1
A 2
A ¥ (Inventory Management) 0.403 2
Ato] & A7t (Cycle Time) 0.508 1
o & A2 ko] B84 (Shipment Quantity Inaccuracies) 0.246 2
A A& (Disaster) 0.246 2
AHEA|2~¥le] A ghag v} FA e
AR . L o 1 1
(Information System Compatibility & Sophistication)
A E714% (Market Price Increase) 0.224 2
71 3}e}l 21K (Process Technological) 0.192 3
AFe YAJCEA) W38l (Product Design
0.158 4
A% Change)
A AFA: Afdel tigk 374 (Intellectual
0.155 5
Property)
A8 T2 AF (Speech or Policy) 0.271 1
y T3 A9 SHAF (Capacity Constraints) 0.612 1
FFA
FaAe] 84 (Supplier Availability) 0.388 2
<E AT>lAYG ol AFYAE BHFAME BAAAR AZIo)
FTAEE EE Bt BE dES AHd oJS53d g2aE A9
be RE gde] BRANG WEw Al LEHUG BRAYE o
9 eazo) ARG F A FEo) /% B FRoT wEH ¥
FAA A= Aol F A7 &0l 05089 FoR VM EL dHor & F
=3l H A Ao s FRHoR AEH e 4-8> 3}
=




A 1 (F8%E) AF I (F8%)
25 |[EFAH | gFAA g3 g9 EFAYH | gFHA
A <A (Delay) 0.630 0.596
¥ 0.257 0.254
$%¥9¥ (Transportation Method) 0.370 0.404
459 (Capacity) 0.562 0.597
A 2 0.222 0.221
A &2 (Inventory Management) 0.438 0.403
Abol& A7t (Cycle Time) 0.341 0.508

EREDIES
o = 0.107 0.110 . . . 0.233 0.246
(Shipment Quantity Inaccuracies)

kA A & (Disaster) 0.425 0.246
FRA~He] A R 3 A kA

AH 0.231 0.171 (Information System Compatibility & 1 1
Sophistication)
A% E7H3% (Market Price Increase) 0.198 0.224
7]14=3}9} 2R (Process Technological) 0.202 0.192

Al 2] BRI A) ¥st

X 0.153 0.158
Al % 0.100 0.132 (Product Design Change)

A QA A 2f-el gigk 34
0.125 0.155
(Intellectual Property)

A& 3o AHA (Speech or Policy) 0.321 0.271

Ta A FH A% (Capacity Constraints) 0.612 0.612
= Ak 0.084 0.113

T A2 84 (Supplier Availability) 0.388 0.388
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