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An Interactive Approach to Select Optimal Solution for
MADM Problems with Preferential Dependence

Kang In Lee*- Sung Ku Cho™

Abstract

The “optimal” solution for a decision making prcblem should be the one that best reflects the de-
cision-maker’s preference. For MADM(Multi-Attribu'e Decision-Making) problems, however, finding an
optimal solution is difficult, especially when the nwnber of alternatives, or that of attributes is rela-
tively large. Most of the existing mathematical apjroaches arrive at a final solution on the basis of
many unrealistic assumptions, without reflecting th: decision-maker’s preference structure exactly. To
remedy this, some interactive methods have been pioposed, but most of them require a large amount
of information growing exponentially as the numbe: of alternatives, or that of attributes increases.
Therefore it is difficult for the decision-maker to raintain consistency throughout the decision mak-
ing process.

In this paper, an interactive method which finds optimal solutions for deterministic MADM
problems with many attributes and alternatives is proposed. Instead of considering all the attributes
simultaneously, this method partitions all the attrinutes into several mutually independent subgroups
and considers one of them at each of preordered ileps, where the alternatives are eliminated until
the optimal one is obtained. The efficiency of the 1nethod lies in the fact that the amount of necess-
ary information is reduced significantly, an‘d even further if a suboptimal solution is acceptable to

the decision-maker.
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min Y &
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—0.013670a:+0.053008a: — .208286a: —0.003066:2
—0.034869a: —0.105982a2: — 0.019491 a2 — e < 0.0
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groupZAl G G: G Gs Gs

oot c e c ci a e e c c
a 0.127234 | 0.664627 | 0.820483 | 0.751802 | (.855460 | 0.074747 | 0.524064 | 0.518223 | 0.113951
a: 0.113563 | 0.717635 | 0.612197 | 1.000000 | (.343683 | 0.965656 | 1.000000 | 0.609339 | 0.600638
a 0.705573 | 0.716615 | 0.852704 | 0.686920 | (486081 | 0.337373 | 0.000000 | 0.838268 | 0.578274
a 0.447949 | 0.000000 | 0.883774 | 0.528351 | (.503854 | 0.748484 | 0.708021 | 0.263097 | 0.494142
as 0.135646 | 0.494393 | 0.000000 | 0.373841 | 1.511349 | 0.908080 { 0.310160 | 0.749430 | 1.000000
as 0.399579 | 0.907237 | 0.918296 | 0.243043 | 1.345824 | 0.417171 | 0.454545 | 0.833712 | 0.233226
a 0.231335 | 0.778797 | 0.785960 | 0.737384 | .000000 | 0.264646 | 0.552941 | 0.537585 | 0.252396
as 0.508937 | 0.620795 | 0.203682 | 0.338825 | +.262312 | 0.575757 | 0.868449 | 0.000000 | 0.000000
as 0.000000 | 0.171253 | 1.000000 | 0.540679 |1.998929 | 0.617171 | 0.593582 | 0.818906 | 0.463258
au 0.107255 | 0.348623 | 0.969723 | 0.939208 |« 485010 | 0.195959 | 0.879144 | 0.653758 | 0.904153
an 0.119873 | 1.000000 | 0.669735 | 0.663367 |- }44111 (.860606 | 0.408556 | 0.259681 | 0.071352
an 0.371188 | 0.284403 | 0.673187 | 0.000000 | 186295 | 0.270270 | 0.549732 | 1.000000 | 0.441959
an 1.000000 | 0.559633 | 0.410817 | 0.493305 |:.702355 | 0.943434 | 0.391443 | 0.240318 | 0.467518
au 0.944269 | 0.796126 | 0.332566 | 0.501544 | -1.000000 | 1.000000 | 0.922994 | 0.463553 | 0.775292
an 0.623554 | 0.458715 | 0.822784 | 0.873326 | 1.376373 | 0.000000 | 0.439572 | 0.381548 | 0.425985

—0.578339:10.051988a:+0.03221ax+-0.42106 1 a2
+0.497252a:1F0.0657450:510.361 7650025 — £: < 0.0
—0.697624a1 —0.716615a:+0.031070a; —0.505624 a2
—0.205759a:: —0.611061 a2 — 0.431148a12s —£: << 0.0
—0.569927 a1 — 1.2222220 — 0.852704 a3 — 0.43856 2
—0.601645a1: —0.611061 a5 —0.431148a125—£: < 0.0
—0.263933c0 — 0.412844a> — 0.918296a: — 0.29545 1 enr:
—0.366932a13 —0.833113a: —0.3328%4 a3 —£: < 0.0
—0.16824400 —0.1284400: — 0.132336 2 — 0.182350 12
—0.185112a13 —0.2210090: — 0.191293a2 — £ < 0.0
0.109358a1 —0.2864420: —(.714614an —0.046567 an:
—0.263271 o —0.706668a2; — 0.268542a123 — £: < 0.0

—0.124110e — 0.430174a>+0.1737630 —0.14277 2ax:2
—0.078885a3 —0.27752200: — 0.1057 1612 — £ 0.0
0.389064 a1 —0.379205a2 —0.466053a: —0.196073an2
+0.023378a:: —0.543290a2: — 0015931 anz —£e< 0.0
—0.435332a1 —0.175331 e —0.1288840: — 0.43581 Lan:
~0.210370a1; — 0.138319aes — 0.180657 anz: — £:0<< 0.0
0.055731a1 —0.236493a:10.078251 a2 — 0.1921 24012
+0.09678601: —0.034858a23 — 0020103123 — 0 < 0.0
—0.320715a — 0.33741 12 +0.49021 80 — 04657230z
+0.199019a:+0.11266002: — 0.014665a0123 — £1: < 0.0
2617741 +3.220181ax+2.615650as1+2.09091 6an
+1.130408a1+3.9044 780+ 1.654823a05=1.0
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e =>0.0,

e AFHE o]43

vi{a) = a10.14820x:10.08372x:+0.76808x2s

olch. #jo LPEA A= 1986d Y. L.
Changs} R. S. Sullivano] AA|& QSB 2.5%
(Quantitative Systems for Business Version
25)% 45 Bigdrbl elsh A% 79
ALeZ Wb SAleA RE a=00]2 EAF
4 el 0% zeth Zh digtel] digk Ui(a) =
Aveovia) & A4 A3bs 5o X 329
k. o714 x,=[0.399579, 0.

a,=a0] B

H 32 U(a)2t CHOHMY

o gt vi(a;) Ui(ay) w] 3L
al 0.444782 | 0.266869
a 0.361097 | 0.216658
a 0.616240 | 0.369744
a 0.066386 | 0.039832
as 0.025717 | 0.015430 A A
as 0.729465 | 0.437679 a,
@ 0519512 | 0.311707
as 0.198995 | 0.119397
as 0.131536 | 0.078922
an 0.276011 | 0.165606
aun 0.542211 | 0.325327
an 0210902 | 0.126541
a 0.371639 | 0.222983
an 0.406238 | 0.243743
ars 0.405953 | 0.243572

907237, 0.918296]elc}. 28w p=20]%el wt
AdA & 5 e NS 040]3 C=
Ui(a.) —0.4=0.0376790] 22 dlgt a:d #|AA]
7 g gleh olAL p=17kAe 1§ HA49
Foxd oA VR 2Fe] FHAgte] oy
szt 9071 vk 5 gle deks
AR Ze|th thfo® p=2¢] WHal me]
A e shte]li aFtelE A S
zk7) w el 7P A wWE Ua)=24 - w
(a)t+i:- w(a) & A4 Az= T 333 2
dl, 7|4 p=3e]Fe]l WAl P&
gkl 0150122 C=Uxa.)

4748} A& 7h& zhes diel a, as, as, and}

as AAAZE F germg m=

N

7

A

2

dg

i

S
ik
) =l

ol_Q_ og 2=

E 33 Ufa)et ook

oot v(ai) Us(a)) H|aL
a 0.751802 | 0.454820
a 1.000000 | 0.466658
as 0.686920 | 0.541474 a,
a 0.529351 | 0.172170 A A
as 0.373841 | 0.108890 A7
as 0.243048 | 0.498441
ar 0.737384 | 0.496053
as 0.338825 | 0.204103 ) 7
as 0.540679 | 0.214091 A 7
au 0.938208 | 0.400158
an 0.633367 | 0.483669
an 0.000000 | 0.126541 A 7
an 0.493305 | 0.456243
an 0.501544 | 0.369129 A A
ai 0.873326 | 0.461904
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ok walA] As={a, a; as; as, asn au, an, as,
astolth. o] whAldlME AA Sl HAHNL a
o] &g AL a2 viR AL, oA
A wA A olE digkzte]l & &S] A 0.
067935(=Ui(as) —~Ui(a) ) Z o] Al A <]
dabzrel 2} 04438726 whE FZo] A3t
dee oJulgit al=ao 2 Wslgenz i
=[0.705573, 0.716615, 0.852704, 0.686920]<]c}.
a3 B2 Al ds] p=322 3t dzte
B2 g F3 LPE ol&3 wla)dE T3

A4S ubEslA gl o 7] A

a:Pai, a:Pas, aiPas, aPas, anPas,

anPam, amPas, awPa7, amPan, anPais

o A AsE Asichd

vi{ a:) = an1+0.36268x1+0.63732xz

o] Ha ¥ 349} o] U(a,)=0.5806052}
C3=0.5306052 o] &3]+ As=i{a, a3 as, ai, au,
an}S oA & 5 9l S Zlolth o714 al=a
o2 wWahx Ughes o 4 vk A 6742
ko] o} gler g p=4el s

a:Pas, a:Pas, asPas, a:Pau, anPan

<

vi(a;) =av+0.75060x:+0.24940x%:

olc}h. o] E2E T Ula): X 359 3l
o714 Ui(a.) =0.5889687 Ci=0.578968% o]
3 Av=tlay, anks 7 4 ook iy AlE
7}

Aol Az} alsh eiA Geol &3 shbe) 4

& e o 4 eBAE RETh F, o}

4 mejah) e &Aol shd o go} AW
A

t] ol AAAHE BoE A Yk w

E 3.4 Us(a)2 CHotMH

24 va(ai) Us(ay) B} 3L
a 0.357869 | 0.490609 ) A
a 0.740079 | 0.540666
as 0.391306 | 0.580605 a
a 0.391295 | 0.537750
a 0531344 | 0.549187
an 0.300792 | 0.430237 A A
an 0.818356 | 0.565505
an 0.855999 | 0.541842
ais 0.136684 | 0475572 | AA

E 35 Usa)2t CHOHME

ik vi(as) Ui(as) wl 3
a 0.902569 | 0.576768 2 A
a 0.209064 | 0.588968 a,
as 0549111 | 0.559534 ) 7]

ar 0.549109 0.571151 A A
an 0.371427 0.580362
au 0.353752 0.555992 A A

gha shtel HAHNE AL EE dietEe]
AAsGonZ el ao] FHES] HAHHHfi-
nal optimal solution)e}e]A] x.=[0.705573, 0.
716615, 0.852704, 0.686920, 0.486081, 0.337373,
0.000000, 0.838268, 0.578274]41% <& 4 olth
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ol R 362 WS GE Cxg 5 ks v ‘Phtﬂ HohE —‘?—zﬂ 7} ““B 6}11 o
ol AN 1 rLd o E
ME ogA HeAe y_aqTJ. Sieh. el o A 5 AREAS o 2 e
A7 Qe ¢ 4 Utk
) » A o) AyA A =)~ L Aw Fejdel o
CmU(a) —p(1—2) meba oA AL ojn A el W
’ AlE B9 p=05)elA AdH S Azkzx
Hato] W) del wdstug st A9, H4
o BAE 27| diel pe CEF 2A 9 ol 2 sk Fx dowa WA 7
T ggolx 0<p<leldl, Wob p=100]w Aol 8TANEE HE 2 5 3182
Co=Colth. 919 Ao H =, C=Cd AL oF = gt}
p=4ellA #HF HAd} ad AdgEd p= A7 L] P2 dE e, 2 Aol
L0 A pE AR 2HaAA 017bx] Hsa A o]l HAol aFztele AE EYPWAE 37
W at @3 avt AARY. ol2ig A4al T F o) Szl Mot "Aaldael dE &
S B AN pE 02744 WIHAAE HA SRAE 2t A dY sl de 729
p= 3
I 36 p2f HEH0| 25t pT AlGIM MHED e it
, 1 z 3 4 5
1.0 ai, az, as, a4, as, as, as, as, au, ai, az, as, as, ars, au, a,
) ail, a, as, a4, an an, 15 a as, as, a7, an, an as, au as
0.9 ai, a, as, as, as, as, as, a, aii, ai, az, as, as, as, aiu, a, _
’ a, a3, a4, ais ai az, as, as, as, at, an as, an
0.8 ai, az, as, as, as, as, aw, ai, aiz, ai, az as, as, ar, ai, aus, _
’ am, au, ans a az, as, a7, an, an as
0.7 ai, a, as, ae, as, au, aii, as, al, as ai, az, as, as, ar, ail, as, _ _
) al as, as, an
0.6 a1, ax, as, as, ar, aii, ai, an, an a, ax, as, as, az, ail, ai, _ _
. ai as, ail
0.5 ai, as, as, a7, aii, au, ans az, a3, as, a7, an as, an -
0.4 as, as, a7, au as, as, ii7, an as, alu -
0.3 as, as, an as, . .6 as - -
0.2 as, as a - - —
0.1 as - - - -
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ATAFAE AL A g ofee A
S o 4 ook =, 71Ee] e AxEd
2 JMEE ASete 2E HA4E wE ol
ot HFHE T 5 AAuL B dFedM A
AlgE el e e EH47ke] HE FH5AE
s4ste AvdE HAMHE s 44
545 Bl aEEkA geolx 7] wjel
wop Ao oAAYAE BT F 9o

el we] =@ 4 olrh

4. 4 £

dwbdeg AFe Ad=-Hrp FA Sl
A = 954 A A (Multi-Attri-
bute Decision-Making; MADM)®4l& djekt
HA2 7 - W o] RBEolr] uid
RAES ZF Fder uaste] HAdt
ARk A2 AR Ry iAoz
B gl &+ sirh

a2y Ag7kA e Fe7 AFNY JHE

F oA HELS FoH EA dg 2y
oluf Az x| Aoks 713l A ] (opti-
mal solution)Z 3 4~ l=A|ut 2 ALAA 2}
AAE A9 wedd 5 glew, olF MAls]
1%k 7] sty AHIul oA AAe o
aaob 371 wiol olEe

o

—_—

e

It

[

A
bowen B $% guasos wAs:
Ao Gb Ak en gotdd o4z

A7 Aol e AR ofo) wig ol
Ak o gS HEs vt =3, g7t
ol e Wid SA47e] ARSHA
(preferential independence)-2 7}A3st1 g7

W Eol @Age] et

wpeba, 2 AT ol 71Ee o A
o] FAAHE F o dAH el msts}
siste] diokat SAe b oh B o
doArEAEAC HEAA A4 2FFE
T AA AL TheAde] HL ddE FAH L
2 AAANZeZN A AA A A 23S F
T e A3y e TEEed 540
atch

53], ¥ ATeAe ddAAE A9 4o
W 9] (cutting range)®] F& 2AHT F JxE
ste] ol & digte & dF
Aol sl " e
F AHAR §7p oA AAHE A o
7 qurk w, dsbel GE GRE Uy =2
A dAshd AR AE A 7HsAde] sl o]
Hg 7hsAdY Wl #od =dEbes ol H
st 2AtEA AL Zhpd wbEE $1¥elel

stk H EA7E s Aotk Ak
olelgdt Z1& F ol A&HE A= 7ol
garAAA e Q1S o A whedste W)zt
2 AAEH, koo AEHHel A7t AR
seh sk,

N
—

29 -
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