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One Representation of Weights in AHP using Fuzzy Sets

A E—
Shin-ichi Ohnishi

AEip-E o TAEAR

Faculty of Engineering,
Hoklai-Gakuen University

TH W=
Hideyuki Imai

A E A A e T SER
Graduate School of Engineering,

Hoklkaido University

Abstract  Analytic Hierarchy Process [AHP) was proposed by Saaty, T. L. in 1977, and has been widely used in
decision making, When we actually nse AHP, it often occurs that a comparison matrix has a little bad consistency,
since there are many activities, In these cases, we consider that decision makers answers have ambiguous or Tuzziness
and that the weights also contain them. Therefore, the necessity to represent the weights using fuzzy sets arises. To
see how fuzey the weights are, the result of senzitivity analysis is useful. In this paper, we propose a fusey weight in
AHP. It shows how the result of the AHP has fuzziness, when consistency of comparison matrix s a little bad,

1. I3LGHIC

BT O—FiEN Saaty IC L VBRSNS AH
P& 0, BETHL<EHN TS, LinLER
DIGAIZ BT =i OB S ENENES
W<, MELLTOEBEbDRWENEIES
HHOER-STLES, €2 THANTE TR
OiEREHLE 7 r P BEIC LV EEEARET
HIlEEETE FhlzcihFoLahinEn
EAMEEROAEE CSINTNAEONERANS T
L )i g A=

2. AHP OFIRE —HLILBITROESH

AHP OFNEHLL FO L2 B0 TH L.
(1) FEREE O ERE « M IR T 8 5 MR 2 R R
fi<q P s, A A
(2) BPER OERM O —ut kel « = T T A
ADBER 0 W TFMER A EtbeT, EOIEEE
ETHLHMIZE-T,1/8,...,1,2,...  9DfiE &
F, iy = lla"ﬂij'-ﬁ‘:)"%-
(3 EEE (Vo7 M) ORE FRATEEETH
CEKEEEIINT SEE AT FLERNS,
(4) HEEEOGMIZ LS EROFN : & 1L-~ULOE
wEOEEEE AL ERESEOBEATTIED, &
o HEMICHT 2 EEEOR R RET S,
i, —#lEETAOARSEACETHIDO
FHEOMEG R TH S, eELTEHRE—|
LiEsER Thahidbmhelnh, £ITe
FoEEHEHAESECLAROLDIIEREIN

— 186

Thya. .\
A— T
ClL = n—1" (1)
ZITn i3TH A WA T, Ay BRI A QK
EHETHS. FioCLz0odEDrs, CI O
HUhF I EEESEMEL I EERLTVS, —i
Wl < 01 THARBESENH S L LS,

3.AHP BT ERESR

D AHP ORI E LT, BE < iR
MEEEOLTNBOIIE-ED, FEORGEE
BIZH E O Z0 e (RO ER IR S
dn, InEE—HIERTROESNESETR
EEIHLTEOEIITEEESA TS ERS
HILURROBRRIZEND R RS LEDT—
A OMIBEHL ETEETHS, £ 0 T—rfbbldT
Bl A CER 100 L TREE S &7 D B E L
A, FRATHRT—5 ORERE A TIZHE I
TEDHIE 3 EFIATS,

— TR A = (a,), 4,7 =1, niZfiEIx s
R?‘:ﬁ‘ﬂ% A{E:I = A+ ED,{? B,q = I:[].;'J'{l'f;jijl &:'_9‘"'3)
|‘1_", Qi = lf{l.;j?j“;} L-!1-_.|i.i = '—EJ!,'J -ﬁ'fﬁiﬂ ﬁj A iiﬂ__lﬂ'
EHFFROTAD L 2 AEEMSEO
BREAHE (oS0 Al HERTED, A
EADTONITAFEEL L, CRSOEERS
ROEHERD.

FE1, A07ONZTAREN,, FHUTHET
HEAAT P Ew, AADT7ONZD AR (= A,
(TRET BEE ALY P Ew, T B E, Ale) DT O
A AMMe) BLUHIET SEHE S B llw, (£)




i
Alg) = Ag + AN 4 ofe), (2)

wl[E] = un + |‘E'i.|‘.:|[]".:I -+ -D|:E:|, ES}
ERTLENTES, L

yin - weDaw
(TR T

. (4}

THD, whhid
I:..-‘!. — Aﬂf}w{l} = —I:D,.q, - A[I}I}wh {.5]

TRz d 0Kl Bk, ole) B2 TOEREN o)

THLnELAI RIEETHEOLETE,
COEHSEEEIEEFEOTEIINT SR

2OOFENF LD,

Rl (EEHEOBESN) HMEE5AFR0OBEE

C.Lig) FOES 8 g, A0 TRO L S ICHRMTE

&

h T+

ClLle) = CL + €3S gydy +ole).  (6)
g

Fo2 (MBEOMBEMT B#ES U BOEEED
o' = (wl') i s R & TR &
HHEBTES

wi! =33 Al (7)
i 3

FRE2 DOROEM g, 0l D SEREN, A
SRR D — A TR Opl sy D RO K
SEET S LN TES,

4. 77 V4 BEICLLBEEDOHRR

EEEO AHP DIERICBL T, (RIS g
Tl =3 e TR OB S EIDPE S IR
HERE<E#FS TOlL3%h &St thEETan
S (BEETHOHED HHNnFNITEFAT
NHEFASHLOT, HEELEEHVENZE
BAFETRETAEAEEL L, FOTT 780
REEZMAWTEEEZHRT LI &AW E - r 5,

FMATALR 77 P BEAWTHEEZ&RR
TELHEEERETES. Rl eFolcBHhEEOW
gihl i, — LT RIS ey HVEE R I H A D
BWERLZEHTES 2 TR AFIZET
HEHOT, FEAPHIERSTHE v DEORERE,
SYUATLHREE g, L0bBEEnEHION, B
THRULNE L EHFZ OGNS, Lo THEN O
F3 77 P4 HOER D OEMERLTNS, &5
W2, BEEBECLAREhER R EAE L T
WADT, #R, MLkl | HHE kO EEE %
T 77 P4 RO (—H TR0 ;127 5)
[EMgDRKEZT LS,

B (77 MERE) w,FHRErOYUATRE
HWEEL, gy, Y E2FNTNRL, R THEaINE
LTS BSEICNENLL < CL <020 s
Zizid, HErOBEEEIADL-R 77 $. TH
#Hxha,

t-'Tk = [?-UH.--.P.E: qk}Lﬁl (S:I
N

n "
e = CLY D s hilaulhi'l, (9)
L |

L]
e = C.I.EZE{“—,hf?],ﬁ‘:‘;ll"ﬁ?l. {1[}3

v (h=0),
i+ k) = { 0 (<),
[0 (a0,
o ‘M‘{ 1 (<o)

7P REEGEANWD L, BEEHDDREL
BEOUENTIREI N, S5 nlShding
WEHMEBEFICEENTHAOH 2 EIZIEHET 2
ZEHREES D,

$38 3k

[1] Saaty,T.L.: A scaling method for pricrities in
hierachical structures, Journal of Mathematical Psy-
eology, Vol.15, No.3, pp.234-281, 1977,

[2] Saaty,T.L.: The Analytic Hierarchy Process,
MeGiraw- Hill, 1980,

[3] RAHE— SHFSE AOER 77V 0AHPICH
VT &EREE T &R EEREOSEEOTE, G4
7 F i AEEEE, Volo, Nood, pp.140-147, 1997,

[4] Shin-ichi Ohnishi, Hideyuki Imai: Evaluation for
a stability of Fugzy Decision Making Using a Sen-
sitivity Analysis, 1998 Conference of the NAFIPS,
U.5.A, 20 Aug., pp.86-90, 1008,

[5] Shin-ichi Ohnishi,Hideyuki Imai: One Extension
of Analytic Hierarchy Process Using Fuzzy Sets, 17J-
FUZZY'98 Proceedings, Vietnam, 2 Oct., pp.356-
361, 1998,

(a5

T 064-0026  FUMRTAT PRI RE 26 405 11 TH
LRI A S T
PN
Tel. : 011-841-1161 Ext.B62
Fax. ; 011-551-2951
E-mail | chnishi@eli. hokkai-s-u.ac jp

— 187 —




