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Abstract

Finding an optimal solution in MADMMulti-Attribute Decision-Making)
problems is difficult, when the number of alternatives, or that of attributes is
relatively large. Most of the existing mathematical approaches arrive at a final
solution on the basis of many unrealistic assumptions, without reflecting the
decision-maker’s preference structure exactly.

In this paper we suggest a model that helps us find a group consensus without
assessing these parameters in specific cardinal values. Therefore, This research
provides a comprehensive Decision Making of the theory and methods applicable to
the analysis of decisions that involve risk and multiple criteria attributes. after, The
emphasis of the procedure will be on developments from the fields of decisions
analysis and utility theory of Taguchi Method. This theoretical development will be
illustrated through the discussion of several real-world application and a case study.
When the multiple number of decision makers are involved in the decision making
procedure, the problem of uncertainties invariably occurs, because of the different
views between them. In this paper, New decision making model using Taguchi
Method is applied to effectively model the multi-attribute-decision making(MADM)
procedure in the uncertainties dominated two area(quantitative and qualitative
factors), Quantitative factors evaluation is used Loss Function of Taguchi, qualitative
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factors evaluation is used S\N ratio by each specialist. thus it can be used for
aiding of preferable alternative.

as a result, We will be proved efficiency about New decision making model of
applied Taguchi Method with Analytical presentation of all the expecting outcomes
when a specific strategy or an alternative plan is selected under expecting future
environment.

Keyword : Taguchi Method, Multiple criteria decision making
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————————————— (3-2)

=0 if, lm—d =0

&, ke £4 414 (loss coefficients)
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. BAFENA 7T AEY FRERS UE 9 A3AHF FEo) A2y AEEd
A Az FI& FEIE ZAEHA
o] W B FY37] Yt HeEH AsYPHo| AZE FASFFA 4FL F
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D 3a 544 : 3 S Ae4E F2 AS
2) Bl 544 FF E4A E5F FL A Y
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ARE FolRe RE oudth FHHQ 84t 17E XY T A o] &3 A
E7HE A3 JtFAE FodEE HEVFEC] FAY FES YU SN2 PF
[ B =2oAME 71A dule A" glojA zh J1A Adu] e g 24 o A
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sw, = —0me[L £ AN = 1.

ot bye Z ZIAAEN 9] doe 2 jol tiF pEe RAEIEC] FAF F
g ojv g '
o] FHH 8id FEFEY FAT HES HQ) & AN 2 HES
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(3-25)9F 2t}

NSSNV ;= SSNV ;/(SSNV 3+ SSNV g+ ... + SSNV-)(3-25)

a#l=2, S/NRaw= 3 NSSNV3 @t
p2
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£AF45E 8 AFF B}
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e Axe 2AVUE 2T 7] 4Bl T $H02RE AL £ Y& o] WS
gEo ey, £ 74 ANse 485 Ade 3 s4o2Ry Ag 5 3l
t ge &dolat shtel wgoz WHss) Wi ARHA Bee dtd £
225 An 94 AAREY We odE T8 & A

ool B 3elME Mziu NFL A4¥ BEy ANFAEAE @ Ao,

3%
OTA WY FFY 54 SAFFE o) &dE WP e AN o
o B2 Er/‘é% A= duldge] EAA A EA4A7 dEAXNY AeE F
7k 270 o) Felazg EAQX} ZEXE WE(vector) Fo] Bt EA X 9
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#7b PN, BHNE y BEAE mold B9 y=m) W WYY FFE2 ANt 2
A7 SAseE S E8EF Lime B 4 (3-203% 2ok

L(y,m) = (y=m) TH(my—m)

= 21 glk,;(yi— m )y ;= m;)

olwl, H;(m)e £4%8+ L(y,mE 918 Hessian 1 Z o8, 4 (3-27)& EF A}

.- Ll{eLy\ _
kn kz 2( ay ) s el (3 27)
o] & thAl £W A (3-28)°] H}.
3L )
ki= (222 = (3-28)
! ( ayiayl yi=m; yi=m; i¥j =1 t

G714, ke B4R £4E AT Bl G BUH FE AU AT 452
A, BQ g el 2REE G mARS T FF AL k, ky

S A dgz giks = dgoltl
I W EASSE Ly, vy e B84 (3-29)9 2.
L(y1,y9) = kF(y1—m) 2+ ky(y,—my)?

+ kp(y1—m ) (y2—my)

il

el mEEtE 7 AMule) T sje BE 283E &4 FF Ly, v

= A (3-30)3 Zrt.

Jm

4 A

L(yy,y3) = ki(y1—m) i+ ky(yy—my)?
+ klz(J’l_m1)(y2_mz)
E3 FAEAA y I FEEPR 9 ASE 1HIE EAT%TFE ¢S 2

(3-3D3% 24
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L(y1,yy) = kit ky(vo—ty) i+ kpy (yy—t2r--(3-3D)

HA, B ATAAE Fold 7 24 5, B4

BAS HolHu AYHoR SHA ¢ HEEY
}6]7‘(] ‘{{"}JQT L(yl y2}~ —1 (3- 32)9']' 7!:—}.1:]'

L(yx,_V2) = kl(yl—m1)2+k2(yz—mz—)-2 ______ (3-32)

S

$AY dolEu FYez HAA ¥ AsSgeldn A4Y A%, 4l a8 5
Ayl B SARY $57 ool BA(y), FU(y), BE(y,) S4A £}
27w, v, wd W EAYE Lla, v 08 A (3-393 2o

L(a;s) = kot BT+ 2 kv, —mdB-33
=1 =1 yVi n=1
o, ot ™z, L & 244 T, B, $EEAXE v,
& 7=12, -, wl =12, -, vn=12 -, wu+ v+ w1t

2 ERANE £48% Lia,yk $2SANZ A4S bgd AE7d @ 2
B4 B2k el o AN SNHlY FUSYAS e FHAAE U 4F

vy

& Aa ANS neE ospe — L ly) — LFVauz A8 ANsa. 2

=1 L(a,, )
=%NX e LFVawsr (Objective Loss Function @; Weighting Rate )o|t}.

34 37te 4 BEAST 43

[e]

—

e FAEAR oA AHH Frtearr 4% wE o FeoAdol tEy)
ol frEHold, My F8% AAEAH L Yat AAsdRed, Addde g
re] A A H 7R (Objective Loss Function @; Weighting Rate) LFRaw 8¢ a;H

0
0

0
O

te] A A H7FX](Subjective S/N @; Weighting Rate) S/NRaw 7} 9otz #&
o, ¥ 7k 848 318 H7MX) EV-—a;(Evaluation Value a@)& ol#igt e
Hel oM A2 =AY Uk Botx) EV—aw s O A (3-30)2 A4
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EV—aw;=ax LFRaw ;+ (1 — a) X S/ NRaw~-(3-34)

ojif 2] aE H & A 4 (smoothing coefficient) &t 3t} 281 ax O<a<lojth & =
ZolA, LFRwA 9& H7te tdaxe] &ATFE o] &3 XY ddgrtg e AA
dgon, S/NRw; dsixE S/NHE o] &3 AHA dAF/hd S AASAT
F8AF (@) o 05 Y B9dE 4383 Brrase o B 85 F
o, B E a< 05 1 A BAEH Hrtedkd o & HFE F1H

AEte HAYE AT E oyt doh dity e w8+ E mEg oi¢t
o] F3dtA ALHAT, JAIRAARE EA JtFgx goz ALY EXE
N2 E Bk gAAARA zsle]l &4 F@FH HFAE Az AAGE
B84+ (@)FS A5 o] HYe $88 F At FEAF (@9 &S 71943
olu} digtEe Aol wet HAHI AL Part k. A2o] dAHI, vuH W
gte] Zolrt ME AR &g WE g Wago]l A FoAEH F JAATL, A2
A ANHA, BEA tis] FAE F+ gl EFAAo] FodA HAH e B
dE aqztdl g 2Ae] Wastd Bt AFHez B =EAME ZAE Hrle A
F2 Hg FAY A FHOg AAES Y3t AEIEC g% F FEY H}
g F38lo qgkol Wi =F At E A 4 FolA AR

Il

[+

4. B71F ANAREA AL A7
41 FAA A G A=

B dFA AAse B7/PE7E 71€ B7PEE Y HlaE 7] fstd sAA R
HolE] & o] &3ttt Atdle o1, ZAL(1998)0] ZEF A E o] &3 ATH[L]
AHHEAE A% FXdHolH < R 3 > A AVIE Add AT (F) HELAAA
&3 AAE BES TS A8 wie dd(dsdn dEUibd 7R 54¢
zZt= &A% % (decision table)S WUebd etk 7He ZAZe] m . & AEHoE F
EXE AT dod, 24 A FAFAZ FoA4 Qo 3P < E 3 >= < &
2 >0 dig £4u &9 FEIAE HEE AR FoW T 54 B A
o] oA g Al #Hry] Ao LAHE HEE RAFT o



L R e o B A 63 A 3 & 20049 9¥ 265

< E 2> FAAHE AT dvolH

54 | AR | AR@®) | AERY) |BNHRGE | FAHECH AR A%(B)
) e Cy C3 ) €4 ) Cs Cg 7
al -45 3.0 0.0 12.0 0.9 1115 54.40
a2 0.2 03 -2.0 11.0 09 1119 54.10
a3 -1.0 0.0 -3.0 12.2 12 1119 54.00
a4 05 0.2 -4.0 12.8 1.3 112.0 54.48
ab 0.3 0.3 -2.0 11.7 1.0 112.2 54.10
ab 0.2 0.4 -1.0 114 14 112.0 54.42
a7 0.1 0.2 -2.0 11.6 09 112.0 54.30
ad 0.1 0.2 -3.0 12.1 15 113.0 54.42
a9 15 0.3 40 11.1 1.0 112.0 54.20
m. ; 0.0 0.0 0.0 12.0 15 112.0 54.42
4. ; 2.0 2.0 2.0 +0.5 +0.5 +0.2 $0.3
A.; 67575 67575 60.325] 60.325| 60.325 60.325 60.325
k 16.894) 16.894| 15.0813| 241.3| 241.3] 1508.125| 670.2778

< E 3> FAAAG dE v gaE 2A

& FE A FA4u & 714 g4gu g
1. claim ¥ & 8.750x1.1+34,650 = 44,275 8.750x1.1+34,650 = 44,275
2. A& 200 200
3. FAvE 10,000 10,000
4. AFF7 & 1,500,000+25+8x0.5 = 3,750 1,500,000+25+8x0.5 = 3,750
5. A & 800,000+25+8x0.2 = 800 800,000+25+8x0.2=800
6. A4&4, 44 | 800,000:25:-8x0.25+a =1,300 0
7. {719 & 0 7.800+a = 85,000

A 60,325 67525

42 FAAE AZ 2 A3 v

1

g RoAE U BALAE TEs HEASC ddA gl day
FAAF NHHE LAY BAZHE ohdst 2ol ANFAT. g ATl Yol
4 228 od AENG A7y FBH BYs 194 944 T HE o
BAgEe) dg Fold Axge] M AWAH AHY A AAlstgen,
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PHA 4Re 29 258 F& 4 90|RZ YUSHAZA BT o) < E 4 >
oAst go] S/NH& ANE the S/NRawg Axadn

<X 4> AE7 aHt ZRH Fr}

AFE7d A% AAF diot Fi}

H7ME 5 A H7t A Ht S/N Ratio o A4
AR} S/NRaw!| ' -

g 112|3|4|5|1|213|4]|5| 2249 | a4 %9
al |5|6|4|3|6|5|7|6]|5]6]| 126895 | 150595 | 0.1033 6
a2 |4|6|5|3|5|3|4|8|7]6]| 12496 | 132345 | 00958 8
a3 | 8|8 |7 9|8 (8|8 98717979 | 17979 | 0.1339 1
ad | 5|6|7,6|8|5|6|6]|7|8]| 154139 | 157975 | 0.1162 3
a5 | 8|6 |5|7|6|4|7|6]|6]|5]| 157975 | 144742 | 0.1127 5
a6 | 3]4]5|5)|4|3|4|5]|6]5] 119913 | 124%6 | 00912 9
al | 9|89 |7|8[8|9|7]|8|7]| 181616 | 177257 | 0.1336 2
a8 | 6|5 7|7 |5|5|616]|7]|6] 152697 | 154139 | 0.1142 4
a9 |3]7]5|4]5|6]4|5]5]6]| 126119 | 140218 | 0.0992 7

g A 132.0970139.3859 1

SNU =— 1010g[—£.1) gl blzilp]
- 1010g[%(é7+712-+715+?12-+?15)] = 12.8101

SNy =— 1010g[—é gl blfz,,]
= 101og[—§(—51—2+—17+—61—2+—517+—61—2)] = 15.0595

oje} L WAooz T E UYIeS AYGE 9 [E 411]% 2o

S/NRaw; NSSNV ;= SN;/(SNy+SNy+...+SN;)



A7 Q33 A A 64 A 3 5 20043 9¥ 267

o2, S/NRaw;= gNSSNVi,- o 2sA
S/NRaw = NSSNV 1+ NSSNV 5= 0.0465 +0 0561 = 0.0988 2+
o)¢} e whjog TE YgdEL AL 9 ¢ [F 41118 Y.

dictel dig H7IE HIt84AE TSty AT Aol E HARES AR
AE7IEC 9% FAA Hriwoez BHYS doe v 2L $HAeHE vedn
ATt

a3> a7> a4> a8> ab> al> a%9> a2> a6

ARHon a7t HH Asutor FAHUGL & 4 Uk a2, old Hike
Mgasst mesA g FHdA FrrEAcke el e, A 4% A 2 "olA
E OFAY SAE5E o4 HEasE nsted FFAH A7 A sk

422 it aqpol W AFH FrHrLE
Wt ol e AFA FrAAE obd [E 42119 2ok
A3 A3 A AGB-RE o] &3t AH g0 NE AFERS AMEA e 2ok
a,=16.894(—4.5—0)2+16.894(3.0—0) 2
+15.0813(0 —0) 2+ 241.3(12— 12) 2+ 241.3(0.9—1.5) 2

+1508.125(111.5—112.0) 2+ 670.2778 (54.40 — 54 .42) 2
=958.3169

1

Al g, ~ agll W EHAFFR(L(ady)F LFVaw ;& F3H <& 5 >3 24,

< E 5> A &A%y

o o}

P A Liay LFEVaw; A% &9
aj 958.3169 0.0415 8
ap 474.4072 0.0838 6
as 317.3130 0.1253 4
a4 412.6971 0.0963 5
as 274.3696 0.1449 3
as 107.7411 0.3117 1
a7 196.2979 0.2025 2
ag 1647.1144 0.0241 9
ag 569.0522 0.0699 7

7 A 4957.3894 1
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< E5>8 2 &4l 7 HE A7t ag 4 ¢ F Uz, ol A
ol o8} gule] WsE9E olg 2,
a6> a7> ab> a3> ad4> a2> a9> al> a8
AdA AAE A FANLES 13 AT A T2 EFAER, A 4
Z 18dA AAE SNHS FO SR} AT JAEAHE A8t ofHet Zo)
LFVaw 2 A3 34t

1 1
LFVaws 21'(0 i’ly) 1 sl LFVaw,= %415 o] Hr}. o
& Lia;, v 0.0252

o ze wioz ANSE < E 421 >% 2t

423 BEAF (a)8 o143 AL AYAaq

A 44 4219 422904 22 A4A Ao A2 WhE Bae Nz TE o
gol H4 digtez HdYL YL B & AL, o F A AL FAl 18
@ HAo det Ado] A gt RE AP ALY Holn, ez B =
FANE FBAS () ool o] T /X WAL FA nste] ANYAL 49
s AAE Den 2ol AR $4 G2 X BRade Lelsd, 43
e A4Y Whess A% WAREEFAA o= Belg © AYHS B A
e W7t AEASA QA4 BT 2ol Wate AT AR T Ade
olel < E 6 >N} Zo] WEAF (9B AAHAT

< E 6> FEAF (@) A A9

B7tas Prtv &
A3 H7t a4HE A Bt LuE
AEH1 7 3
¥t 2 8 2
A&7 3 8 2
A€ 4 9 1
AES 7 3
B7rA 39 11
B8A5(a) ( @)=0.2200 (1— &=0.7800

EV—aw;=axLFRaw;+ (1—a)XS/NRaw ;| <A
EV— aw 1=(0.78)x(0.0358)+(0.22)x(0.1034)=0.08857} €t}.
olg} e oz AMEH < E 7 >9 2t}
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< ® 7> EV—awiAXN 23

o ¢t LFVa; S/NRaw EV—aw; | W<t A4 £9
al 0.0358 0.1034 0.0885 9
a2 0.0724 0.0948 0.0899 8
a3 0.1083 0.1190 0.1166 4
a4 0.0832 0.1277 0.1179 3
ab 0.1252 0.1131 0.1158 5
ab 0.3188 0.0906 0.1408 2
a7 0.1750 0.1338 0.1429 1
a8 0.0209 0.1139 0.0934 7
a9 0.0604 0.1038 0.0942 6

hiRal 1 1 1

3 3 2t
tojloy, JFATE o186 FrERAANE

a7> a6> a4> a3> ab> a9> a8> a2> al ¢ AF}s/F Jelyth a8B & a70]
AYAAE & & Ut 2HHoFE FHAHQte] a70 2 vy AT}

43 H718Y 23 v

o171(199) 4] 7|E AdTAE ¢ B 5L /WA o8 EAo] YEEACE
Folx|& Anldg A diste AR vlmF QA4E7 ¢ £49 AV W
slo] B} w2 A7 ol #Fe] HEA8)(final preferred products)E T8 4+ YEE 3}
Atk o] Ao E vl B dujel EAL JIRE EAY sty Fojx LA E
Zre] &4do] A¥A(linearity)® 7FEA (additivity) S DEHA FIFHoZ FL/HATEY
(utility/ preferential independ-ence)el&tx 7}AstA T

71E€ A7l A% 2FHE BY, S C~Cq8 ZZel dig 71FX 1,9 =Yl
g dule] L(c. [ )E8 ANt ddd, vl g L(c. )& A3 54 g 1
gt DL AT L(c. ) Folth olzd ddl g FAR st shte] A4
c(j=1,2,-, 1) 23RN FaAE Advle Azede €4 771 712 gE ¥3

o,

&4%%3 Lic. ) =,1j§L,.(c o ole AAHE old) < E 8 >9} 7k,
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oA 71 e A4 tolE AR 2¥9) gy A B A7

& - v

<E 8> 2718 54 jol me A &2

)\

wol mm: #Hox, T a2

Li(a)

H4y

LI(C._I)

LZ(C._Z)

Ls(C. _2)

L4(C. _4)

LS(C . '5)

LG(C. ‘5)

L7(C . '7)

, | 83.4384931

109.3060004

109.3060004

109.3060004

119.8996398

165.8789778

165.9443707

0.164816777

0.423491849

9.251512674

38.67828897

49.27192844

51.11110196

67.85166803

514.120419413

4.120419413

23.98346627

25.16053732

27.80894719

29.64812071

58.48636148

1.030104853

1.145071552

36.45715485

55.29029168

56.46736274

56.46736274

57.05589826

510.370837747

0.62951282

9.457533645

12.10594351

19.46263759

26.81933166

43.55989773

0.164816777

0.624683573

2.831688779

13.42532825

13.71959601

13.71959601

13.71959601

0.041204194

0.156170893

8.984191718

13.69247593

24.28611539

24.28611539

26.6402575

0.041204194

0.156170893

20.01921775

20.31348551

20.31348551

204.2308374

204.2308374

9.270943678

9.529618751

44.84170205

68.67739085

76.03408493

76.03408493

83.94661811

< E 8 >d 93}

g BHYL
AE
red facilities)”} ¥t}
o] tx

ul—tg

AN AA, B S e

71 &, &4 dE 73%‘*’31 HyrtzA Al a7t AF AZAIL &

A

ARE

o) =
A

dqre A

EAEQY o, A4H B

M, AQA AR SUYSE o4 ¢ MLBOE Wit

o]],

=
o},

29

2=

.

EEAAE

AEH @

=

aT

[s]

[e)

o

CERE LS

7HE

)=

AL

s &
e @ 2 gg0] AHl gpnth £
250l 41 a2t §Y57] AR o] g
WEste] Fojl EE
Atk @714 Al a0l
A7 )
BYH W wre 4%
Hzdu R AR}
A %non

=
=X
=
H

Bl

23 Z4H FrHRE
A4 e 42304 014F FBAF@E 18T Wt FrhEe A
Aoz ol#g AAZ 849 A 240 HrrdE FTI A

54 Wrhe ¢ 4+ dvks el Yok

a1z B

B4 % B4 c

;1(5]'% 54 0377}21’3‘

W, 285 39S nestel ¥ul a0l A g 2T 4
AN HH ABHUI g4 a0
R 4]

=
=

C3

g+ AU 2,

Ho A=

2.
=

2 gdd wE ANAH JARE F
T E Byl

& EA A Q)
R P
Al

a2

g o,
37 WEe A3 &7 vk Aol

nHEEe A Mz A4 HAIZE
o) A X ZAv|(final optimal prefer—
g oo, ¥ Mszdu deEot

i R

rir

32

st

%3
&4

U.?‘.'.
S

Ao

chl

&S AT

\=)
’

a

Ao

BRI

ofg7] o
H 7},

o
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=,
| <t 3]
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5. A&

NE

A

2 dFdAMe &8 A, 7EATFE APITEA AN, AZE BHAAY
971 E AR EE AAGAY. 28 AHHE B3l AsAdY] AAS 98 UE4
AAAREAE st oA, 74 WS A5 dEAR &AL E ol %
st BHES AAEET
ARA oz tdEA Hrradd dsiA SNEE o] &3 AZAFI EHATFE o] &
& AEA Brt 7IYPLeZA 1 AEE A, olE8A WA T AAIG AE
A 2Yo] A8 aHAgd dsiA AFEA

q71A AAstE &ATT MEL s AulEe dieks A oM, 4 &
JoziyH A& & v &g &doge 3y H Loz ¥d ] wid —‘1“3!—1
A #/EE Fed EFE F 5 UL, HF AuE AAFE GAEA By £ o)
FTEe 71de 589 2L WFgor B 4 7] WiEd YA AFREY }‘E— o]
qeE 78 5 Aok

%, U&A GAEAREAS dAZEAR A F3 B S Htee £40] v
b, £4720 FdFToEE 1A gidsY MEEHE BHAY AY vFAS O
¢ U E A FAER, AZAHuAA B9 ol ohddt FokdA F A
3t FAEoIY.

o2l & A AEAEAEE A7 Al E ® Y F8F Rel 49
Uy TS 18dtE 7HEX Aotk

2 AT7AAY TtEAe §49 AU FoEE £X3F 3} HAoZ, olE A
A o FE o8 dAUF ANEE ok FEIF sMFA ANYHEES A
© FdF Zieod AU utdE A Rdoz Add gAEARY dFAAME
oy 7tF A Aol A9 EAS A s AEEAd Il E3E AL s
o gtk olgg FAE HAY &+ e WS AAFH

spRlgt e g2 B ATFdAME 7 &4 7 AZEYE MRERY. 5% A7 &4
S M5FEU BFdE HEE & o] e 77 s s

mg .
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