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<E 1> S7Use gOPlE

e 23

Western Australian  Government(2009), Nosworthy(2000) and Ernest Jones

&&=

(2005), ISO 22317(2015) GPG 2013(2013)
218dlolE FaA .
(ST A2 72 Western Australian Government(2009), Emest Jones(2005),GPG2013(2013)
ayo|g Ernest Jones(2005), Mbugua et al.(1999) and Nosworthy(2000), GPG 2013(2013)
Ee BN S Ernest Jones(2005), ISO 22317(2015), GPG 2013(2013)

Ernest Jones(2005), Western Australian Government(2009) and Nosworthy
(2000), ISO 22317(2015), GPG 2013(2013)

HOAA B A A=

Western Australian Government(2009), GPG 2013(2013)

ARG & sk Cooper and Kleinschmidt(1987), ISO 22317(2015), GPG2013(2013)
ALY FA4 Niazi et. al.(2006), Hung et al.(2005) and Nosworthy(2000)
SAER AR Australian BCM institute(2000), 1SO 22317(2015)

7199 71498 2 =8¢ <=4 | Abdel-Razek(1997)
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E]—. 047]}\1 1=1,....,m, Jj= 1,.. JnO] A17A27
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O Pird )l N S o S A B

k=1,2,....,K)7} 71% C; #AA diet
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5 W7het 4357 ) (performance ratings)©]

TAE FA 71 AP EAEMCDMOI TR A,

A TOPSIS WS A 37 ol Fete] o}, ~% A AA A e 7+ Wb tiE T}
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<# 2> IP|E 7HSX(of CHEE olofd W= 3 M
REelE A S W | AeE 958 ad &
NG e i s Fe(VD | (0, 0, 0L 02
1 L =g ]7)5 '%(L) (0,1, 02, 02, 03)
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B (M) (04, 05 05 06)
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/ SFZE FE (MP) 2, 3 45
/_\/\ v (B @ 5 5 6
/ J f\ / /& S 25 (MG) G, 6 7.9
L ) 7, 8 89
- 5 (VG) 8 9 10, 10)
of F4 Wkl Yd w54 S4a, @7} Wi 1 BE AR 94 4S54
7123 Hohueke] o4 wers SlE <E2>, A% SAAGE R = (ay, by ¢ dy),
<E PR RS A AT E A% deE A k=1,2,.., K&t 82 18d =
43 HHerrera & Herrera-Viedma, 2000). <% gy R AFPSARE A (9 7
2> H7p1Ed diEiA THeAE T7HA Ao o] gl 4 itk
Aol S, o, o B R ToRE
BO RS WS BO)R TR Ao <E R=(abed), k=1,2.. K @
3>& Aol Fi= dickd disiA 7714 o
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= :rLZﬂxq WS AT & AT
IME AAEAAL 7teAE 25T us ()
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i 7pgeta, # o= #A% TOPSIS Wis
U} o] 5eAlR AH-g-ghl,

= A8A71E
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a=min{a}, b= szl b
p =

S 4wt

AL A oAb ALe] ARSI 9} &

OE 7}%X]E ZJI—ZJI— ‘T ]k‘ = (ajjka bijk’ Ci,jk’ dijk)’

Wi = Wiy bjas Cjpgs dyy )T BERE 1
Z} qrhrle BAelA diskEel ik 9
A AAEAAE(a, ) A (33 o] At ¢

2 tHChen et al., 2006).
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x; = (aij, bj, C;

i dij) 3)
1 K
w2t

= max{d,}

a;; = min{a;;}, by =

1 K
= % Deww 4y

&} 34011/‘1 }\]'E‘ﬁ'?o AR-g-ghtt.

w5k 2 Gyl g 3 HA4 7FA
%(wj)% 21 (D ol AL 5 SItHChen et
al., 2006).
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w; = (wjl, Wios Wy3» wj4) (4)

ﬂsﬂﬁ ppe
#& AT HA oolE W}Q@%xﬂoﬂfﬂ
AAEBA 7= (ay by ¢ dy)) S BANE
of o

o) AmtelE WA S 5 b,

7+ 171j = (wj17 Wios W3y wj4)‘—‘:‘

A 2 E}71

A g :
NEEAAN 255 o Asds
NF)H 8T EEEA AL

Aits HA4 ody gge 4 69 2k

ofefoll Al Bot = 77} ol57|F¥ H]87]F]
Aol tH(Chen et al., 2006).

ﬁ: [Tij]an’ 7/: ]-727"'7m7 ,7: 1a27-~-an (5)
= ”d) jes
dj d.i d.i d]'
- a; a; a; a; )
ii D ) ) e’
" dij " ey’ by ay ’

dj — max di]" ]EBa G,; = min al‘j7 ] eC

oA 3 7 7)ol AR TE THeA 7 Fold
A3 HA] oAFAA sgea V= A(6)
I 2} 7]A vj Tii ®w oJt},
w;E 71E GOl HE Fars v

W 7FE Ao tHChen et al., 2006).
V=100 i=1.20m, j=1,2,...,n (6)

GA4 ¢ 7S A7E Fod Agatst HA oAbE
4 g Vel webd AirstE e
ATt E B4 F L4 vy, Vil
£ AXE 4 ok HA] Fe] oA
ol BJ(FPIS: Fuzzy Positive Ideal,
AN)eE #A o o)Al S (FNIS:
Fuzzy Negative Ideal Solution, 4 ™)
= 2 (NI o] Bejdrh o7]A
v

j =max{v;;}, 5; = min{v; },

i=1,2,...,m, j=1,2,...,nolt}
(Amin & Razmi, 2009).

At = {5?, 5;,...,5;},

A ={v7, 05,0, } 7

AR ANE 9514 Chen(000)0] ZH3 w} 9]
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(ml,mz,m3,m4)ﬂ- ﬁ: (n17n27n37n4)
Fe] A= ok 26l

T m=
7

(ml — n1)2 + (m2 — nQ)2

1
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4B 2 nAY fFEE T AgE o884
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A7) o571 vertex AElE YERM L, d; &
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e 2 b
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~
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-

2009).
cC. = ] i =1,2 (11)
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dE Eol, GAARATE QolF wWe et ATEZ F5 (9, 10, 10002 WHsle], 613
FSMID'S Fushy, ot B8 SIS AL o) SaAAEe ARa gEe 4G o
1% S0 §4 05,0607, 092 W8 Bek. A A, w699l A dbee) 9
ok ﬁwm iy 6wu @-&Mf& Aol $049771 %3 9] APARA AT

£¢ dgoz 4 2%E AF AAPSE ¥

il

4 7%%17} ;411] a 7Ur~ <E 6> 2t ek A7t <3 7>oltk
Z 3 olALA ] e AlX
3. 97 A AA A A 4. st A eabAd FEAR
- ' HA TOPSIS WHie] Al A dAl= #A4 ¢
H o] =

A1) TOPSIS ®el 5 WA} &A= 37171 AAAR FEE AFset & 7F FJEES W)
29 AT UotES WAk AR Ad g -

B P AT TR AT A @ s Agae gl AFA Held At
[e) = Ay

o e o o S SRR e I 2
Z o o] o A2 E =

S . g?;EH SIS T e gtk 4 @9 wet Adsn g2
A & =(¢ - -

1 7719 , Aoj 2 MEE(MS- Y2(very poor), Aisb gEEW, A 6% 2 A §
L]‘%" pOOl"), ‘Q-}:ZJ' Urau“(medlum DOOI') JEI_E Oqﬂ X*‘ﬁti} —447:‘]4 sggjo U],__E“I_ Oﬂ% %
(fair)’, ‘2Fr ZS-(medium good), ‘E-e-(good), JEn S
‘WO ZS(very good)) S AHEER] 97ie] W7} CE T BRG] T G
= wEdd Ohe YEALAST ) 10, 10)°1™, 4 5ol wh2bA Afskstd (0.8, 0.9,
7% BHAA 97 HARA~HES By = .

- 1, Dol |3, <& 5>4 G 7HEA @207,
® oA @ AR A GEE wass I
Aot 083, 0.87, Doz 2 (6)M v, = r; ® w;

o ol YA fEedoleh By = AR (036, 075, 087, Dol At olst &
ANFEo7 AR ~E Uet H7tE olo]A of At 7k A7y Hold Atsl A 3
W g Eoolm gua, we pee 2O <E 8l

<E 7> A LEETIE|Ae MBxEYF FEAIAO CHE HX|QAIEY HH

7E| G c, G, c, G, G, c; G, G,

A, | 891010 |2788810] 47,7810 | 89,1010 | 891010 |5768410] 154589 | 891010 | 1485210

A, [1727610] 891010 |4647210| 155610 | 538610 |4727610| 15869 |2727610| 142463

A, [4767810] 166710 | 46649 | 1465410 577810 | 456628 | 154589 | 7848810 144449

A, | 568749 | 564729 | 4647210 5768410 |5788810| 564729 | 1626810 | 7889610 1464810

A, [4767810[4727610]4687410| 14459 [4727610] 248528 | 15869 |5768410| 144449

Ay | 488610 [4788210]5768410| 474810 [4727610] 25568 | 15869 |5768410| 146489

A, | 26649 [2647210] 262689 | 14488 |2647210| 138448 | 152549 | 477210 | 14428

Ay | 154589 | 13648 |1465410| 026328 15568 | 134368 | 15869 | 456569 | 138386

A, | 146489 | 138448 | 134368 | 026328 | 138448 | 13348 | 1545810 142468 | 14429
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<E 8> JIER7} 2oi= MFs A BHHY
2] G G, G G, G, G c; G, G,
A 056,0.75, | 0.080.59, | 0.16,0.49, | 056,0.74, | 064,081, | 0.20,048, | 0.04043, | 0.40,0.74, | 0.04,0.31
11 087,1.00 | 070,1.00 | 059,1.00 | 0.83,1.00 | 1.00,1.00 | 056090 | 049090 | 0.831.00 | 0.360.90
A 0.07,060, | 032068 | 016,045, | 0.07,041, | 0.40,0.72, | 0.16,0.45, | 0.04,0.46, | 0.10,059, | 0.04,0.27,
2| 066,1.00 | 0.80,1.00 | 054,1.00 | 046,1.00 | 0.861.00 | 051,090 | 051,090 | 0.67,1.00 | 0.32,0.72
A 0.280.63, | 0.040.50, | 016,042, | 0.07,0.33, | 0.40,0.63, | 0.160.35, | 0.04043, | 0.350.69, | 0.04,0.29,
31068100 | 0561.00 | 048090 | 0451.00 | 078100 | 042072 | 049090 | 0.77,1.00 | 0.31,0.81
A 0.35,0.56, | 0.20,048, | 016,045, | 0.350.62, | 0.40,0.70, | 0.20,0.40, | 0.04,050, | 0.350.72, | 0.04,0.30,
41 064,09 | 058090 | 054,1.00 | 0.70,1.00 | 0.881.00 | 048081 | 0581.00 | 0.84,1.00 | 0.34090
A 0.280.63, | 016054, | 016,048, | 0.07,0.36, | 0.32,0.65 | 0.080.30, | 004,046, | 025062, | 0.04,0.29,
5 | 0681.00 | 061,1.00 | 0561.00 | 042090 | 0.761.00 | 0.350.72 | 051,090 | 0.741.00 | 0.31,0.81
A 0.280.66, | 0.160.59, | 0.20,053, | 0.28 0.61, | 0.32,0.65, | 0.080.32, | 0.04,0.46, | 025062, | 0.04,0.30,
61075100 | 0.66,1.00 0.63,1.0 066,1.00 | 0.761.00 | 0380.72 | 051,090 | 0.741.00 | 0.34,0.81
A 014,050, | 0.080.48 | 0.08043, | 0.07,033, | 0.16058 | 0.040.24, | 004,042 | 020,057, | 0.04,0.26,
T 1 056,09 | 058100 | 051,090 | 040,080 | 0.721.00 | 0.290.72 | 046090 | 0.63,1.00 | 0.29,0.72
A 0.07,045, | 0.040.27, | 0.04,0.32, | 0.00,0.21, | 0.080.45, | 0.04,0.21, | 004046, | 0.20,046, | 0.040.25,
8 1 050,090 | 032080 | 041,1.00 | 027,080 | 056080 | 0.240.72 | 051,090 | 049090 | 0.27,054
A 0.07,0.38, | 0.04,0.29, | 0.04,0.24, | 0.00,0.21, | 0.080.34, | 0.04,0.19, | 0.04,043, | 0.050.34, | 0.04,0.26,
91 042090 | 035080 | 027,080 | 027,080 | 044080 | 023072 | 049,1.00 | 0.400.80 | 0.29,0.81

5. FPIS$} FNIS 24 2 Az ALk

2] TOPSIS WHel Ul |4 @7= 5% &
o] o] A S(FPIS)9F HA| -] o] 42 <l &
(FNIS)& 3= Aolth FPISE #7152 7]
ToR ko] 7P 2 Fol HY, FNISE
5E VIEo R oo 7P 22 ghol "tk 4
Al H#1] S 1[0, 1] el 971
oll, FPIS(A ")3 FNIS(A 7)& <3F 8>0l4 7}
Az Hdigk 2 Higlelng, o5 Hrig
28 J)Eog Zohd <F 3 2t} ¢ 9
FPIS(AH)&= A, ~ 4,9 7FA7F Hojg vA]
FE TAA M =S HA A, 1 1, Dold ¢
o] FNIS(4 )= 7 w2 3kl (007, 0,07, 0.07,
0.07)°] #t}. FPIS(A 7)9} FNIS(4 )& BF &
T, <GE 7> 7 A ek <& 9>

Ir
o
N
e
oft

~

rf
o
£l

°] FPIS(A™) % FNIS(47) 7t AgZE Aat
atal, Friapde] H= JFEEE S e

9l AF-Eol e FPIS(A 7)9F FNIS(A )
2ZRHY Agle A& o]&3lA vertex W4
of weba Atet dE £, <3 8>¢] 7t
27b Folg Aatst Al AHedA ¢ 4,9
HA gk (056, 0.75, 0.87, Dol=& ¢ ¢] FPIS
(1, 1, 1, D9 vertex Ag= A (9E o] &3
A AxksbE, d(A4, AT) = 026019, C A, 3
FNIS(0.07, 0.07, 007, 0.07) 7+¢] vertex Ag]+&
2 (100 o gaiA AXE dhdE, d(A4, A7) =
0.740]t}. o]o} 2 WO R <3 8>9] 7tFA
7} Folg Aatsh AR @ E 7 FPIS9F FINS
el ARE 7 7 AR Ayl <& 10> 3
<FE 11>3 2k
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<¥ 9> FPIS2} FNIS #t

i G, G, G | 6 | G G, ¢ | G G,
FPIS(A™) 1,1,1,1 1,1,1,1 1,1,1,1 1,1,1,1 1,1,1,1 %2,%(; 1,1,1,1 1,1,1,1 %%%%
FNIS(A ) 0.07,0.07, | 0.04,0.04, | 0.04,0.04, 0000 0.08,0.08, | 0.04,0.04, | 0.04,0.04, | 0.05,0.05, | 0.04,0.04,

0.07,0.07 | 0.04,0.04 | 0.04,0.04 R 0.080.08 | 0.04,0.04 | 0.04,0.04 | 0.050.05 | 0.04,0.04
<E 10> FPISS} 4,7¢0] H2lAA 2}

S G | 6 6l alalglalalala
d(A17 A 0.26 0.53 053 0.27 0.20 0.44 061 0.33 0.59 3.76
d(A4,, A B 0.53 0.39 0.55 0.61 0.34 047 0.60 052 061 462
d(A3, AM 0.44 0.59 057 0.62 0.37 0.53 0.61 0.38 061 472
d(A4,, A B 0.43 052 0.55 0.41 0.34 0.48 0.58 0.36 0.60 4.27
d(A5, AN 0.44 0.52 0.54 0.64 0.40 0.58 0.60 0.44 061 477
d(A67 A 042 0.50 0.50 0.44 0.40 057 0.60 0.44 0.60 447
d(A77 A 0.55 057 0.60 0.66 0.49 0.63 0.63 0.49 0.62 524
d(A8, AM 0.60 0.70 0.66 0.74 0.59 0.65 0.60 0.55 0.65 574
d(A97 AT 0.63 0.69 0.72 0.74 0.64 0.66 061 0.66 0.62 597

<E 11> FNISSH 4,2kl H2IHAF 23

?—% Cl 02 G? 04 G5 C;i 07 C;i 0‘3 d -
d(A,,A") 0.74 0.64 0.60 0.80 0.80 0.55 052 0.74 048 587
d(AQ, A7) 061 0.70 058 059 0.70 0.4 053 0.63 0.39 5.27
d(Ag, A7) 0.63 0.59 052 058 0.66 042 052 0.69 043 504
d(A47 A7) 0.58 0.56 058 0.71 0.70 0.49 0.60 0.72 047 541
d(A5, A7) 063 0.61 059 0.53 0.65 0.40 0.53 0.66 043 5.03
d(AG, A7) 0.66 063 062 0.69 0.65 0.40 0.53 0.66 043 527
d(A77 A7) 053 0.59 053 0.48 0.61 0.38 051 0.62 0.38 463
d(AS, A7) 051 042 053 0.43 0.47 0.37 0.53 053 0.29 4.08
d(Ag, A7) 048 043 041 043 042 0.36 057 0.44 042 3.9%
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<E 12> ZHATet M9 2ot

CC; At A5 d* d- CCii 9]

A NgAR 23 376 587 0.609 1

Ay NeAR 22 462 527 0532 4

Ay ARAGLE 472 504 0516 5

. Ay w23 427 541 0558 2

- A B 477 503 0513 6
T+ d; e

' Ag: BAAT 447 527 0541 3

A, B E 2 524 463 0.469 7

Ag: o978 A 574 408 0415 8

Ay )i Au 2 597 396 0.398 9

wel A, (M-8R 23]) > A,(MA=xF]) > o AFET FHAEAE AAsE Aol A

sEAAN > A,(NEARES) > 4, (A%
”E)>A(T%ﬁ)>Aﬂ%ﬂHﬂi)>Ag
(TRSI1 2 A1 2) > A (A 2) golth
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A, GG RI|AL AlElel A SJabAA PE o]
771 B odich Hrtel gk oA W=
AldElE A 5 7 2Ea ASA
o= Vertex 712]&, fde] AsAel= Ak
s &gk =3 69 AAAAEC] 9
Mol B7NE HAAA T dejH HE(VL
L, ML, M, MH, H, VH) 12|31 97}1¢] YFH 1
Alzgloll tisiA 77He] ddofF HI(VP, P, MP,
F, MG, G, V@& %7}git}

A, AEHRI|AL AL} 22 H4] $HA|
A TOPSIS 4445 5tAZ FA18kA A
D 7p1ee digk 7hsA] A 2) A oAb
A 33 3) Arst w4 SabAA dBE 4) FPIS
¢k FNIS®] 274 2 AARt 5) 2% A9t
thete] $AENEAA for HE3 o9 2
< AHE A, AR AEAZY AT

Qe NG 5 A AL AT AR

w2 gtebe Ate] hedt, = F
7b & g e tijke] ol AleRS A ok,
MEZE digte] 7R FrlE ol &9
BEAZE BAHA Gtk ol

w A7l gEH 7)ol A, A TOPSIS
o dl WA SACNA ks el =dolgld
A Fe] oAl S(FPIS, A7)eF HA 7
9] o] A3l S(ENIS, 47 )E ol Azt
I Hxgd [0, 11+ ARS8 &, AARk]
v =max{vy}, v; =min{vy} 22 A
ke Adolrh &4, WrbIEd diAste] 7t
Z7ke BAe ATz A48 uE oAz

4 EAES 4B A =Es] AsiA HE
HAHINGT) O A-8o] FelAoldrte= Aotk
Fog & =i AAg HA TOPSIS %
Hol dAAE, U #AS HEsA I
A ATE EF & 5 glokes Helth 1 olfE
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Abstract

Disaster Recovery Priority Decision for Credit Bureau Business

Information System: Fuzzy-TOPSIS Approach

Yang, Dong-Gu~ + Kim, Ki-Yoon™

The aim of this paper is to extend the TOPSIS(Technique for Order Preference by Similarity to
Ideal Solution) to the fuzzy environment for solving the disaster recovery priority decision problem
in credit bureau business information system. In this paper, the rating of each information systems
and the weight of each criterion are described by linguistic terms which can be expressed in
trapezoidal fuzzy numbers. Then, a vertex method is proposed to calculate the distance between
two trapezoidal fuzzy numbers. According to the concept of the TOPSIS, a closeness coefficient is
defined to determine the ranking order of all information systems.

The combination between the fuzzy set and TOPSIS brings several benefits when compared
with other approaches, such that the fuzzy TOPSIS require few fuzzy judgements to
parameterization, which contributes to the agility of the decision process, it does not limit the
number of alternatives simultaneously evaluated, and it does not cause the ranking reversal
problem when a new alternative is included in the evaluation process. This paper is demonstrated
with a real case study of a credit rating agency involving 9 evaluation criteria and 9 credit bureau
business information systems assessed by 6 evaluators, and provide the systematic disaster
recovery framework for BCP(Business Continuity Planning) to practitioner. Finally, this paper show
that the procedure of the proposed fuzzy TOPSIS method is well suited as a decision—making tool

for the disaster recovery priority decision problem in credit bureau business information system.

Key Words: BCP(Business Continuity Planning), Business Priority, TOPSIS, Fuzzy—Set
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