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< fASIAM, AETRYRezE TR o
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F =S GAE T3l ARIHAY Y A%
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E74E0] 7K A 49 Az % BAHE B A
4HHRY Y AN A AA F& e 7L
AA Bohad 4) #=).
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0 i="REAY
i =AY

ry = 89 jol A digt iy 7 (A, B, C,
D, E 9 571 §9), 0<ry<15,

w; = 89 j8 JHEA,

Yi = tigk il @9 7] (value),

Pi = dichd ¥3d 24843d, 0<Pi<1,

Min = Z8W AY SN F23E 2= Y,

Max = B8 AG FAA G 2= Y,
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F W O @8 Aol H2E A7lE Aeo] B
Holtt, o|H¥ F44L 53 ez, oy &
HER AY UdEd HEshke &4& ol
EE 7 dicke]l @ A8HF Alde] folstm,
a2 JE EdE 29 Ee 98 dErgeFl
&3te Hdd Q92 B4 £ o oy
ol Frdde FHHA JAEY BAES 2
SAdiob dedl, & THE Foddr] A% ¥y
T AR A A Akl aTEct, o W
d 7zt dAREL 2 F4A0B)A EHe b
o Zo| GAZE olg4dld FHHE etz 4
olgd.

A if(x; > Ay),
Bif(A, <2< 4y),

E if(x; > A1),

D if(A, < x; S A4y),

vy ={CifAs xS ), BT 7y = Cif(A < xi= Ay),
D if(A < xS A3), B if(Ag < x; < A3),

A if(x; s Ay),

(3)

E t'/'(x;,- Slh).

@, 1) xy = 82 joll g oigk ig] AA &,
2) M A A b= 29 jol tiE st i)
T QAR D>A>A >R,
3y = 8 joll W it iy TF (A >
B>C>D>E).

4.2 FHX} BT (Genetic Algorithms: GA)

SAAR A PR 25 okol A 237 mel#e]Al
~H ”OM ATEL AYAYRL S FHeen)
23€ FeH, 234 AL FFAgRdR
] Q’%E o] Fo15tHYeom and Lee, 1996).
g9, HIode ol AFIYT vass 2

HYE AT H31H MeE 20029 128

o g Eoboll $EET SlE GAZE 83 A
THIL Ut GAE AGAA Y st 72
A4 292X Holland(1975)9 2jajA 7j¢e,
24 Ass doldd 42 AAgelgde A9 @
& R §5F gt}

298 HAHIPPo RN GATE o|¥A Tt
EobllA &&51 e olfe Uy Ze BH
€ /KL SV WRelth. 7129 HEALE,
A< < @49 A7l NP-complete, &
—Er A #2717} F74std et galgol s 3
| AFHoz Frkete BXE /e Afde
ol ¥ HYEY Aol BAMY. a2 GA
€ WEHQ Felog JPHes ZAHE S 9
3 Basor & e Hr} AnHo g gass
5492 7L 3in. olgd 542 GATt gATF
ol EAY B HES ngoEN, A9 3
&g £gE 77t FAERE b =9,
GAx 3 248 2 o Z2FHA 730} opd
EHQ 74 AT gauide] EA7) )
F 2 3% F 49 41 e 2L Asde
Higol & £48 F&ste 9] Wl F83H4
g8, GAT AR E o83t HAs ) Wz
A AIste FEE Holn JorE o F¥E
ol st Aol &4 Mee EgAEE B
48 ¢ Aok mEkx, dAA $49 U1 e B
< A5, M A8} 22 NGRS B
e FHe R GAE o|8E & Y

U, GAE 7Kz BdyE st 2359 o
M oEF 2 AgE HlsA] A Aslejol gt}
GAdl &g e A, 71EY BAZAYE Hy)
g ol &3 AYA AR (exploitation) Tt
NEL 49 gastnat e A Agdga
(exploration) & A3 Agst= o] oj$ F8
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stk Aggde] duHoz ZzxEFE 71EY
A9 2 271 (hill-climbing) B4HH fFAkHAIH,
Addgdo] BzxdaE qlog(random search)
% 2& E4S JeiA ddh o] & Aofsr] 9
g gulgolle AdTe 271 M, @ (crossover)
& p, 281 E9¥e|(mutation) FF pn ¥
o] glen o9 HHE drEe EFET EGHo
(non-uniform mutation: Michalewicz, 1994) %
% 442 24714 (hybrid genetic algorithms:
&9, o4, 1998) So itk

4.3 Me5Y 9 Azel BE8} U

4.3.1 AgF3

2 478 ¢ 718 BMAEE ARG
609014 FarlHolAM, B AZPA Fdte
19EE BdAEE HPsiAt B, £
9 A 7Y R AAVIUY Fe 47 202
NE FdstAl F4skd, vty FRES 37)
T 404702 FHEH, olF T8 EE R HF
€ B2 uEe 4012 AFHATUR 2) FF).

4.3.2 A9 BEE Y

Age BEFIE ME OE SHUHE Ze 8
AEzte] v E JHsdlEE dl7] 9% Aoy ¥

AFdAE ol & A8 2 A7 P vl& &
€ 2AYFE o83l 094 1Aol2 EFE
AZAG. oled z2algsd Age EEshiye
£8 SEAd dE ARE AT EN, ¢
2 A7y Hle Ho ZRAoR ARE
REFANE £ Yot FE, ¥AF8U hE F
DH=gEL BEW Ad, Hage oldstd o
#ol 03 1Atolel EAS=S JFWPS Hs)
adt.

4.4 4% 24 9 2o

ATENE 98 A48HRYL A= 249
BoM WEE F4719 ARHNEE 1E0R A
ATk, o] REE 1996'd 3¥HH & 20| T
719 e d71ge HE ASNEG It o 8stn
e 2¥olth, o] AEWrtREe A FHLE A
o 100422 A, AFFEH HAFETo
2 3A Weoldnt. AFFER HAFFELS E
Al 247k 12709 e 16709 MerEE AR
geth 7t FEo g FAAL WrEEd W2
3%8oM AAE (Y 2)lAM He Hpet gt

Al W FR71BEL )BT F4IUAN 8
7t flete] Hrhe FHHAHA w2t hE2H R
23 4 A4deriees g83tn St dE £
of ojd 71l FHHEHl 65HE 2T B+
AERES L 5 e A4 AFE #A =

( 2) BE7|9| ER(T9: 7|y BETF)

AFAREE =719 44719 % A

1993~1996 162 - 162

1997~1998 40 202 242
+ A 202 202 404

1538
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THX HA|GE R JYUBHHRH XY MY

o FEAHo] 85F o|dY Aol BE EFHY
W&o a8xs HAE AEUE BE F Sle
AHE Zrey,

2 A7y AF5EHE A F dAd A &3
HA, AA AF/MATLAE L oo Pt
ALEe] Faxd hg E4E F3P&in). o
g A8 WAeREoRA J]EY HHRY Y
AHPEHEE o|&8tt. AHPRHS 2% U
g oTA 233 AREIIE, e AP
HENEZRE F 29709 dERAAYE EY2
&3 Hrtafld tig AdA A7 o] &5HA
th o] sFAE B A7 AFENA sEY
HrtRY HSAE adE AHed A8y rdn
H A =Yt

(& 3)0] BAFE He} o] 7|&E ALHEALY
o @A AHPEHS a9d 7HEXe M2 At
g 432 el & 71ER¥dMe AR
o] HAFLETG o 2 HFE AAgR oM,
AHPREL o|g& Hiiz, waFa%lo] #AHF-&
JABT o7t o 2 HFE ARek & HAF
I ik a3, & dFelA Ak AEHAR
el GA-1 ¥ GA-IIEEE AHP 233 vlug]
€ A% vAF899 Faxst ez o ¥

A HrAE ARG, 23y, GA RE e $9% 2
}g BoqFA

< @FollM AMEE GAY Bgude dgw 2
< HAE wWgtth. WA population®] 7|8
chromosome®] = 10072 8}, generation
o] & Ad 30070 oJWE Agstgdrt. 1yt
crossover rate® 0.5914 0.6741% AM&stgo
™, mutation ratex 0.072 A& ¥ gH5AE
o wetq 1 2718 d¥dog zyshe WS
# sk},

99} 71Ee A& Sad GAY APEAARA H
7FEze) A Faxd dg BNANE (B
ol 859 gith. A, 12y HHRY 2
AHPRH} W mA] HA T80 AFaduct 4
Aoz o & HFE e o2 Ueyt, 1
AU, GA-IZR¥T GA-TIIR¥ZEY 89 713X
9 zole flv ALz Jeyth ¥, 7)Ee ¥
tEY Aty OE vy REERE vz
AF-8919 Faxrt viAFaQle] FawrT o
e FAE B9 F3 Qi o3 A dY
F27199 H7taQ1F HAFade tid Hr|
&, AHPY o8 AdAdcz Hrtd AE7te
T23HE A7 A GAE o] & ALFHQ A7

(B 3) 28Y Wigse Ao 22z 0FER)

7. H7RgEo] 270 A2 %)

29178 Nzgrg” AHP GAT” GA-11Y
ks 65.0 47.3 36.6 36.6
HA 2 35.0 52.7 63.4 63.4
V3 YA 100 100 100 100

1) Axeydss],

rosdE Fa7y 44978 348,
2) GA-l: §71891¥ 2748 5AFReE A A4S,

3) GA-II: B7tahd 73b% 27018-570)8 732 naAzl 3+

HHEHT M31H Mo 20024 1289
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1540

. g7t Ee] 8 A (2 %)

a7 ARLQTE | WREFE | 7IEWIE|  AHP GA-1 GA-II
4 20.0 20.3 14.1 14.1
T4 15.0 7.8 5.6 5.6
A5 A3 234 10.0 7.1 56 5.6
374 10.0 5.1 5.6 5.6
A 10.0 7.1 5.6 5.6
AEA A 15.0 21.0 32.4 32.4
H) A7 A= e A= 8.0 10.8 11.3 11.3
2%9%4 3954 12.0 20.9 19.7 19.7
7t A FA 100 100 100 100
o BAGEe] 16709 A% (2H: %)
A8 A8 TR BN ETE 71EH7NE | AHP GA-1 GA-1I
e 20.0 20.3 14.1 14.1
FI44 15.0 7.8 5.6 5.6
A5 A5 354 10.0 7.1 5.6 5.6
ks 10.0 5.1 56 5.6
A 10.0 7.1 5.6 5.6
kil 2.0 2.9 11.3 11.3
A4 FYH% 2.0 5.6 2.8 2.8
A4 6.0 7.4 11.3 11.3
AR 5.0 5.3 7.0 7.0
SYANE Y 2.0 6.2 2.8 2.8
H 25 AqaEE A A 2.0 1.2 2.8 2.8
L 2.0 18 2.8 2.8
A% 2.0 1.7 2.8 2.8
74943 2.0 24 2.8 2.8
2954 R 6.0 15.0 11.3 11.3
wAEA o 222 4.0 3.5 5.6 5.6
7HEA ©A 100 100 100 100

ZABAP M3 ML 20024 129




R EJWI‘E% 8% 7I?J*'§§éi5’-%f~l XIM %‘Jxﬂ‘é?'ﬁ

2. Br 5ol 28709 A $-(d:

%)

AreQ " . z
29178 ';% Wlgegs e 7]7}5‘ AHP | GA-1 | GA-II
A7} 2] & (X1) 6.0 | 6.8 | 2.8 | 2.8
. A AL E(X2) 40 | 21|28 28
- ) &(X3) 60 | 39|56 | 56
A9 E 2% (X4) 40 | 75| 28| 2.8
. o & 74 o] 2 & (X5) 60 | 47|28 | 28
94 " o
38402 B (X6) 90 [ 32|28/ 28
A% | AR : .
- FA B AE(XT) 50 | 29128 |28
4 A4 A & (X8) 50 | 42| 28| 28
. &9 2718(X9) 50 | 35| 28|28
FARZ712(X10) 50 | 1.7 ] 28| 28
- FAREREE(X11) 50 | 33|28 28
B71714) & (X12) 50 | 38|28/ 28
AR 27020 Z714(X13) 2.0 |29 |113]11.3
oMy ZFHojE Aol E(X14) 20 | 56 28] 2.8
A0 A2 Agza 2 AHAE(X15) | 40 | 39| 2.8 | 2.8
29 494 (X16) 20 | 35|85 85
AFAR(X17) 20 | 141421 42
FEL Rk
24 9 71&$5F(X18) 30 | 39281 28
o A A7, DA,
g A @ g AR (X19) 20 | 62] 28] 28
A . A 4 FHEER,
w4 | Ase Arei b A B (X20) 20 | 12|28 28
48 7199 (X21) 2.0 18128 2.8
Pk E974 A% S(X22) 20 | 1728 28
o1 A3 o ZAZE77 9 Aol
A4z} A (X23) 20 | 24| 28] 28
A% (X24) 20 | 63|56 56
Adsy | 49254 7972k (X25) 20 | 24|28 28
A9 (X26) 20 | 6328 28
wALS Q) wARRA (X27) 90 [ 23|28 28
2227 22274(X28) 20 | 12|28 28
7V B 100 | 100 | 100 | 100

HHEAT 5317 Mex 20024 129

1541



deg - gol?

of o AFENE B 2 Fo2H, FF
of Bo} F&F e A8H 38 £ S
£ BAE den & § 9o @, oy a7
e B d7e BAgAecs du e #-Az
Aol &3he Fa71U9 29 g ,E‘?} (%
DE AN FUHHCE & U AMHE B
7o AEENANE EdE & A$ HrlgEo
AEE A5 slolA GAdl 9 WY ES 729
e e HEA AF8UF 58 FYAd
gt ZhEA7 ddEde g A BrkEn Sle
W, HARELRlE A sFshe dEQ *é%}
AR (FHNEAF7HE) ot AR (AEFHE4)
A9eHoiN G (A9 d) § y_:}
o 8% AEH/PIEYE RgFm Sl

FHA EMuAe det AdA bR R of
ek, AFulge ASoe 7 vigd PRENH
ol 433 & FRMAFLAE A sHEehe A
TE GAE o]&3stq HAA e DA, 73
271749 A 2 vjgd e J1ERES 5Y
& AT 2 A (GA-D & A% H2 24
FARE Ao 5T AR (GA-IDE A2
TRl 247 GAE H43lg. £, ol B4
o FhE dee 7 2y 8 e A7)
g 893 B A4 1538 HA(152A+
B+C+D+E)olAM HHARE &txn, 2t 730d A
Fo AE e d2d PHE F I5E A
Fz21-¢ 4Asact,

Y, FANEAZNE 2 FEMEAGY]Y
& A HAFaQe A5 sdolMe 2 &
qd FHHCl 9H4eg A& 9o FFl
o &3] Y&, & AT E*ﬂoﬂﬂic 71&9) 5
WA SR ole}, 71Ee AEILY 570 H}

55 A+E EYE oA 2%1011*1 5@AAle] o)
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A

ojt

wrte]l MERAE F A e adE F
o B®NEE 2 FheAe FEFH ugs ¥
& T FHAIE 78 289 ditglg A x3)
AT (E 5) #=)

(B 40l He upe} o] 7129 %R,
GA-IRY % GA-IIR¥EY 74¢ 724 /1%
of mebd Fzhe] Y7L doldtA vehvz Sl
olg WA wekx FHEV Aol gel At
€ Aol FF 4Fd 9% F& dHuHYS 2
o & dgtn & & . BF o3 dde 7
Aeel Sa7hd Rl 2 AWVYe £XE
AR ol A4FHoE ANE F YU (EE
;é]-;a

(F 5 (E DA Fax ded 1E714
£ EUE GAE o]&3ld A44ARY 5"4243}
AR Wl B3O BN AT % 55

E8YHE BAFa Sld o83 BF v“r%Wé
£ 7199 FxodRE BHE ¢ Sle R o
g FHoE UFoALE GA-IIRES 53 ¢
ZHct. o] BN /HA] R 2 AML J)E
o] BE #Hgd g 57 FLeRE ol 3
vl 2 W] dAd wetd 2~4709 7 F
o2 URE FolsA BEHAUTGE Holth old
W =2 A AAEE 7 o] P w4
olg BE, B FYF FEI EAdn & A
+. 7ted @ EU8H ARE AAstn, 4 dg
o] FEYo] ARAo R Ry Ugd £ JY=F
A wge WFt 48fEs EAE e
AT webd, RE o disl FLsHA 5709
TR Ure 71E W oY@ F¢ £
of e FEHY o] FFE ;A Fdrie
HollA 2 $AE e Rt 1oz B 4
TN AANE GA-IIRZL oz FAS @3

.qm
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RN BAT|HE #BE JIUNSHHRY X4 FHYy

(R 4) 282 Wiggel 534 72 8718 vz

5L R:p 98 3 14

S A A B C D E

AERNE| 72.0008 | 71.9491 | 490950 | 24.9-171 | 17.19%

AR E(K]) | GAT | 47.99F | 47.9~245 | 245~1.9 | 1.9--29.3 | -29 30
GA-1L | 345008 | 846215 | 21.5-109 | 100 0% —

AZHANE| 417909 | 417632 | 63.388.7 | 88.8-111.9 | 112.00%

TARNAYEX2) | GAIL | 133.791%F | 133.7~303.4 | 303.4~552.0 | 552 9~803 8 | 803 8917
GATl | 3461713 | 346.10% - - R

FEHME | 1909914 | 190.8-121.7 | 12165747 | 746514 | 5140w

SFRH] & (X3) GA-1 | 2294013 |229.4-130.7] 130.7-64.1 | 64.1~19.3 | 19 3012
GA-IL | 238.891% | 238.6~90.0 | 90.0~7.4 7.40]% —

EBAR| 1147 | 114243 | 244383 | 38.449.0 | 4919077

AYFAZE(X4) | GAL | 2057% | 205-42.8 | 42.8~64.6 | 64.6-89.8 | 89802
GA-IL | 68.4m% | 68.49]% - - =

Az8AE| 6198 | 6.052 5142 1128 28T

2ol E(X5) | GAI | 194914 | 19.4~-01 | 0.1~-200 | -20.0~-44.7 | -44 752
GAT | 113918 | 113106 | 106~281 1 -28.19% -

EH/E| 12.50% | 12485 8446 450.7 LT

2AR20lB(X6) | GA1 | 184914 | 184~47 | 47~78 | 71.8~-26.0 | 2620
GAIl 15918 | 1.50% - - -

SEAAE| 259908 | 2.58-1.06 | 1.95-1.6 | 1.35-1.05 | 1L.05ol@

2ARHAEXT) | GAL | 29 9% | 2.9~1.9 19-1.0 1.0~0.1 0.10[%
GA-1I 1.80]4 1,802t - - -

STEAAE| 7.319% | 7.305.15 | 5.14-3.59 | 3.582.78 | 2.7801%

JYRNHAEXE) | GA1 | 23.3 4 | 23.3~153 | 15.3~8.2 | 8.2~26 3613
GAl | 17598 | 17640 | 499w - -

JIZRE| 84.00% | 899513 | 51.22951 | 25094 9.4u[

MEAZ712(X9) | GAL | 27209 | 272.0~128.7| 128.7~18.6 | 18.6~-85.5 | 85 50%

GA-IT | 300591 | 300.5~278.5 | 278.5~243.5 | 243.5~161.8 | 161.80[%

SZBE | 76894 | 76.743.3 | 43.2-16.7 | 16.64.8 4809

22248100 | GA1 | 921491 | 221.4~118.7| 118.7~17.8 | 17.8~22.4 | —22.40|%

GATL | 197.691% | 197.6~146.2| 146.2~105.7| 105.7-42.3 | 42.30[%

=T | 81694 | 81.559.2 | 59.141.3 | 412820 | 32002

EALEARS(XI1) | GA1 | 100.891% | 109.8~69.5 | 69.5~34.7 | 347~2.9 2 95k
GAIL | 764018 | 76.4~40.2 | 40.29% - -

SZHAE| 43394 | 43.2.35.8 | 35.7-28.0 | 27.923.2 | 23.09%

BANAE(KI2) | GAL | 66.8914 | 66.8~40.7 | 40.7~145 | 145~7.0 | -7.09%
GA-Il | 43.991% | 43993 - - -

=47 1E | 50.094% | 30.0499 | 150299 | 50-14.0 5.09%

23w 2A27+8(X13) | GAL 4894 | 48-33 3.3~2.1 2.1~0.8 0.89[%

GAI 25014 | 2.5~12 1289 - E—

: STEdAR| 11094 | 8.0-10.9 6.0-7.9 1059 10T

FEHEAIYcINE ]Gf-l} 1}1.(1)0}*& 2.138,9 2.0~1.7 17-02 0.90]%
(X14) GAI 2904 | 2.2~0.65 | 0.63~0.59 | 0.500% -

ZAEIFE M3 1N HEE 20024 128 1643



(2 5) GA-lI2&ol| offt ey T2He)

27 | Hgus .

W9 | EE(NES) 4

) | TAPIARECD), AUFAZERY, FAECINF(XE), FALADEND),
RIHA&(X12), AARE(X25), =ABA (X27)
AYAIAAE(X8), FALEALE(KID), 2HN2YZ71&(X13), AHzd 2

] o |EIAEXIS), 9F 498 (X16). AUANNL, Qe ANy
(X19), AR 2 FHR 4 AR (X20), EIAAFE(X22), FA74G7]
7 9 AAb] 934 (X23), AYAAE (X26)

) o |PARHEED, RNEED. AFAILIARKE), AN AIYIdE
(X14), 199 (X21), 7% ¥e)(X24)

; . |HEEEEX), 3RETHEXI0, AAEEIT, F 3 A1EFEK8),
2227(X28)

1) HAFade] 2+

T2el A7 5 vivtel A 21Fd AR ol&) wotd

sHTAM 7

Be E, D, C 58402 49 533 £¥eaN 739 D7t B, dg
7h 39 WARRAE 1 57| 7129 A, B, C. D, ESFI4 ABCEROE A

g9, 79 7]
e 9714

ABSEE iz U A2AE CEFL 7129 CEF D.EFEE T8 sldeln, 974
C. D. E58¢ BF 5Y% 5go2H 5dc)
AN £ 95 Ao}, =&, (F 6) (F 4)¢ Y ASASF 59 deln|EEo| 3y *1%-33@5’»@

(E 5)8 EUE 4 894 77hl9 534 F
7 A343E Bdgd

(B 7)& o]%9 FaAd ZA £4¢& Ed=
BHRYETY HoE vmdtn QY. o FelA
AL e 2¥9 EHAYS=E SWd 43
EAREHAFTPEE AHES AZFo M, AR

REAR 23 ARH/E A8 AEZAREA
BEHAG. 94, B =AM AtE GAE o)
§ A4HAREA GA-IREH GA-1IZE L 2z
7189 BHEY 9 AHPR¥S 7}FAE o8¢
HHEYIEG o e YFE BdFa Yo} o)y
f& Ae 71Ee ZEE HHEY 9 AHPA 9

%7} A4, & 4%, 2% 7198 W A
€ 7FEA B ople, 72 #7714 4 73b

1544

de Ao UdHA YRS WHEHF
B & F Ad. FW, GARYET *éﬂroﬂ
oIXE GA-IIR¥e] GA- IR EY o $4%
A2 vyt o3 894 EXE lﬂif}
Zt AFe] 7t AFH oz EEde JFE £
HEFHQYA 2Yo AR 9FE FE F8 391?4
< AFHLE HAF3 9},

ool JPARE ZAZ HZE ANL4HPRY
719k JAER L TP £& ATE HAFE GAI
B2Ho 7jzst them Zo] AAE F U o
€ 80, (& 8)7 (I¥ H)ellA B uie} o],
YN FFE ALHHFIE R gol welr
e 982 de 87 7|gd o8l 353
AEFEFE Fosta, ol EdE 79 v

YT 31N 62 20024 129



(R 6) 287 goig=Re] 72y xi&Xel S3uiy vl

UK BADIHE #88 JIdNBUERYS XN Yy

7t AFL8!
=1
29 7% 37} 95 Py “S"}C" g
JEBE| 6.00 | 4.80 | 3.60 | 2.40 | 1.20
ANARNE(KD) | GAT | 750 | 3.46 | 2.88 | 1.15 | 0.00
GA-IL | 3.07 | 3.00 | 2.07 | 1.40 | -
JEHAE| 4.00 | 3.20 | 2.40 | 1.60 | 0.80
DYPNAFEK2) | GAT | 6.00 | 471 | 3.00 | 1.29 | 0.00
. GATl | 496 | 412 | - - -
ZHAE] 6.00 | 480 | 3.60 | 2.40 | 1.20
3] (X3) GA-1 | 576 | 3.86 | 314 | 1.72 | 0.53
GA-l | 362 | 310 | 2.07 | 1.1 | -
AEANE| 400 | 3.20 | 240 | 1.60 | 0.80
AFIER(X4) | GAT | 7.70 | 4.05 | 2.03 | 1.22 | 0.00
GA-l | 568 | 3.60 | - - N
JEHE| 6.00 | 4.80 | 3.60 | 2.40 | 1.20
EARINE [ToaT [ 520 [ 367 | 276 | 214 | 123
oy GA-l | 379 | 2.71 | 200 | 092 | -
JIZHME| 9.00 | 7.20 | 5.40 | 3.60 | 1.80
2A820AB(X6) | GA1 | 630 | 4.80 | 2.70 | 1.20 | 0.00
A= GATl | 178 | 0.96 | - - :
ck 7N&%7k%] 500 | 4.00 | 3.00 | 2.00 | 1.00
2AEHABXT) | GA1 | 391 | 3.56 | 3.38 | 2.86 | 1.2
95 GAIl | 282 | 078 | - - -
AZHAE| 500 | 4.00 | 3.00 | 2.00 | 1.00
JARAIHAEXS) | GAT | 592 | 4.40 | 270 | 1.94 | 0.05
GAl | 278 | 2.02 | 0.84 | - -
JZBAE| 5.00 | 4.00 | 3.00 | 2.00 | 1.00
W2A2712(X9) | GA1 | 558 | 484 | 3.18 | 1.34 | 0.05
oy GA-Tl | 495 | 439 | 3.14 | 1.75 | 0.7
FEHAAE] 5.00 | 4.00 | 3.00 | 2.00 | 1.00
£282718(X10) | GA1 | 495 | 437 | 3.00 | 1.83 | 0.85
GA-l | 5.03 | 442 | 3.00 | 1.78 | 0.77
JZHME| 5.00 | 4.00 | 3.00 | 2.00 | 1.00
SAREAAL(XI1) | GA1 | 8.03 | 4.28 | 1.61 | 1.07 | 0.01
s GAIl | 224 | 1.05 | 137 | - -
v JEH1E| 5.00 | 4.00 | 3.00 | 2.00 | 1.00
BANE(X12) | GA | 436 | 3.89 | 2.95 | 2.72 | 1.07
GA-Il | 287 | 129 | - - -

AT M313 MeE 20021 129
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U HAFe
o am o N 97t 54
89 7% Bt 85 H7hy " B c D T
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The Knowledge Refinement of Corporate Credit Rating
Table Supported by Genetic Algorithms

Taeksoo Shin* - Ingoo Han**

Abstract

Credit rating for commercial loans is an important task for loan officers of a bank who
usually use a credit-rating table(CRT) based on a point system. However, the loan
decision making using such a table has its limitations as follows. First, CRT needs a few
critical judgments for commercial loans. For example, the judgments consist of knowledge
acquisition on the criteria such as variable selection, weights between variables, cut-offs
between intervals within each variable, and relative value at each interval of the variables
for credit rating. The first level criteria such as quantitative and qualitative variables
need to be expressed on interval scales to assess a credit score for each variable.
However, the variables present a problem in terms of measurability. This problem renders
it impractical to directly apply theoretical or human expertise-based choice strategies to
unstructured choice problems.

The objective of this study is to present an optimal knowledge acquisition and
refinement method of the CRT using genetic algorithms(GAs). In our proposed model, the
GAs search the optimal criteria for the CRT applied to credit rating process. For the
purpose, the CRT and the GAs are integrated to extract and refine the knowledge of
multi-criteria for the CRT. The obtained knowledge supports to find optimal parameters of
the CRT for loan officers’ decision making. Our experimental results show that the
knowledge acquisition and refinement method using the GAs are effective for the CRT as a
multi-attribute decision problem.
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Abstract

Credit rating for commercial loans is an important task for loan officers of a bank who
usually use a credit-rating table(CRT) based on a point system. However, the loan
decision making using such a table has its limitations as follows. First, CRT needs a few
critical judgments for commercial loans. For example, the judgments consist of knowledge
acquisition on the criteria such as variable selection, weights between variables, cut-offs
between intervals within each variable, and relative value at each interval of the variables
for credit rating. The first level criteria such as quantitative and qualitative variables
need to be expressed on interval scales to assess a credit score for each variable.
However, the variables present a problem in terms of measurability. This problem renders
it impractical to directly apply theoretical or human expertise-based choice strategies to
unstructured choice problems.

The objective of this study is to present an optimal knowledge acquisition and
refinement method of the CRT using genetic algorithms(GAs). In our proposed model, the
GAs search the optimal criteria for the CRT applied to credit rating process. For the
purpose, the CRT and the GAs are integrated to extract and refine the knowledge of
multi-criteria for the CRT. The obtained knowledge supports to find optimal parameters of
the CRT for loan officers’ decision making. Our experimental results show that the
knowledge acquisition and refinement method using the GAs are effective for the CRT as a
muiti-attribute decision problem.
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