SITX| SHEA AR SIS =2X| ®97 HM1E 2003 68(pp.227~249)

50 WERY
olstoiAlh el 2 &tn) olstoiAich gt m ZHetn|
(doggie @ewha.ac.kr) (ksshin@ewha.ac.kr)

FEEEEY 75L 23 T FE7I80] ALH/NET Z2 YA dAAZALAN AR S FHeEY F
8% 7)go] Ak, B2 HPATFEAMME 7149 FEEL S8l FFFHLE iz FE Aoy 2R EAH
2L A7l Bol AH oY, HZde B2 A7 A3 I $440] RuHT e ATNEY, AdH
g 5 AT 1Yol FRdEEoke] Bol $&HI Sl Aoz AFNEY JIHE S8 Fxd
FEPME 7199 AFRE L HAF FRE YHEFE F2 7149 REARE SYUFE HHsA HES
Tl clEs BAE FET AT 22 AHETY AL ¥ FYxo AR 9FE PN, 4FEF
7t AR AR AF dF B¥EE A Woldnh a2y A ST E WA EAE vt e
A T stz Y AT7EdNE F2 A2V A4S HYsAY, AL B8 =&, 2 BAF JHE 828
3] A HFE HAPshe Aol YutFo|ct. B AFoME B A AT BEYTFIoe IAHSE FA
3t e AFHWES AR EAG B f3A daE e ol HHE 5o 9 HFTES =&
€& AASHI, o] WY Eo| T FAVIHEoIY HETL] o wF e W E vlF] 4 ITVAY B
Fol e 274E vlugoz Bo F1on, o]E31 A& o7t e BAH AFAIAt. 2y 2
g S8t F 527K AFARE 83 ed, ol 19%I%E 1997971A] 3dzt RErh s v
AZPA F A7 ol 647HAk} T4 2A71F AR oz FAsgh
7190l EAte] o]27174A] e M S0l tgatAl ALstA Aok 22 olgid HASE S BT ¥ H L5
AL HagHoln, AFANEY A FHot AHWUFE AMS3E B¢ $F I Yzt 25 uighAsA) o
A7} vebdn. mi 748 gEusTe] dEe JIFAAY 239 58493 A5S A Ha, of
T FE 580 FFEE oo £ gink oo YA ZFE AT HHe) TS WA d 8
ATE 23 7199 F= dFeS o7l A% HHES ANt Hl 2 it ok

r o rir

=E8™5Y 20034 18 AMEH - 20034 58 DAMMK : EEH
1. M2 o] BHAAN BH ERTdEggo 7Aool
HEH E£f7dS 239 sddtt A5,
7149 HEzdZe digd e 1930d HolHE FHLE VYR E 84S 433 &
Fitzpatrick®] A7 ©lF A% EoplA 713 Y TS #AE g A7 EL thid gy
g3 AFEHo A= ol F dhtolth A 2} (Multivariate discriminant analysis)o]y} 23l

SRS EAAHSS| =2X| MoA 15 2003d 67 227



X SHBEAAMES|=2X| M9 M1E 20034 68(pp.227 ~249)
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Az ATX} AbE7|H
1985 ECN EHHEE A ProfleS &), CHE Y B 24
1986 sl 2XEY
1987 FiPal CHEr TN
1987 A THEN
1087 &olot EXNEN
1990 oy Clegs FHEN 28N ZZHE4Y
1991 &M 5t 28 AE2(Clustering), CHiZ THEN
1991 ZES CHAZE TRy
1991 254 CIEEEEA
1992 SLT|HR2H chalsizkd 4
1993 o| A& EXNEN
1994 Oo|ZHE & cHear e ey shgutd olgalAal
1995 OlZ &) S| & olgazyat
1996 O|M & A8 2 el
1998a AFA soly elgadet g8ty
1998b MF4, stely FHXIgDE|F
1998 BN & Neuro-Genetic 2 102|&, ¢i3¢dY, 2x3E2Y
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= F2 7199 ARFARE 53 4A =22 &
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Mensah, 1984], A F-¥1-&¢] £4HDambolena and
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<E 3> MUATM AISE SEHS 2|2E

W ey 49
TAG SXAEEE (Total Asset Growth)
. TFAG FHIFXLEIHE (Tangble Fixed Asset Growth)
°(°5’)° OEG A\ XHE M A8 (Owner's Equity Growth)
NSG of &N S ILE (Net Sales Growth)
NIG =0l EE (Net Income Growth)
OITA Exe2ZAol2l8 (Ordinary Income to Total Asset)
NITA EX}2tojel 8 (Net Income to Total Asset)
OIWC FHAROIE 0l (Operating Income 1o Working Capital)
OPITA X2 A0l (Operating Income to Total Asset)
NIOE XZ| X2 =02l 8 (Net Income to Owner's Equity)
oIS Zato|eltjof £ (Ordinary Income to Sales)
Tl =~
(13) NIS o ZM 0|2 (Net income to Sales)
OPIS ol Eoi o tojel € (Operating Income to Sales)
TSI oj EZAE0|el 8 (Total Sales Income)
FES = 8H|Eol & (Financial Expenses to Sales)
FEO! S8ul iAol (Financial Expense to Operating Income)
TIE O| X} AM8 (Times Interest Earned)
NID =olel i &2 (Net Income to Dividend)
OETA A7 X2 H[8 (Owner's Equity to Total Asset)
CACL FSH|E (Current Asset to Current Liability)
QACL EFxel 8 (Quick Asset to Current Liability)
FAOE I HH| 8 (Fixed Asset to Owner's Equity)
S FAQELTL DHEEIIX B2 (Fixed Asset to Owner's Equity and Long Term Liability)
“(ﬁ)c’ CLFLOE 28] & (Current Liability and fixed Liability to Owner's Equity)
FLOE I Ex|H|E (Fixed Liability to Owner's Equity)
TBBPTA (B Xl S+4H8ka))oi & XA (Total Borrowings and Bonds Pavable to Total Asset)
FANWC DFIMYE= M AL (Fixed Asset to Net Working Capital)
NWCTA 27X XH2d| 8 (Net Working Capital to Total Asset)
AETA F2o0|2l8 (Accumulated Earning to Total Asset)
CFTL siasEHEE (Cash Flow to Total Liability)
Hass CFS 33 EUEY (Cash Flow to Sales)
= ‘2(’5‘)": CFTBBP #HBEEH(E X2 S+24H8H) (Cash Flow to Total Borrowings and Bonds Payable)
CFTA S5 EWEXE {Cash Flow to Total Asset)
CFCL 358 7Szl (Cash Flow to Current Liability)
TAT EXAE| M E (Total Asset Turnover)
asx NWCT SHMAALE M E (Net Working Capital Turnover)
(§)° FAT DHEXLE M E (Fixed Asset Turmover)
IT Mo XALE[ M E (Inventory Turnover)
RT o Zxf AS|ME (Receivable Turnover)
=z S oj & (Sales)
2) TA & X}&E (Total Asset)
CATA FESXAAE S X2 (Current Asset to Total Asset)
NIDTL (olel+zt7tarzhti £ 81l (Net Income and Depreciation 10 Total Liability)
2| El QATA CHEXIAMCY S XM (Quick Asset to Total Asset)
©) CLTA SESE)thEAA (Current Liabilty to Total Asset)
STBLTDMS sggtﬁﬁslﬁgl(gflﬂﬂﬂéw | XtQl) (Short-Term Borrowing and Long-Term Debt to
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<E 4> FEOIE M¥TOIMY AMS ME (ZART)

1 2 3 4 5 6 7 8 9 10 1" 12 13 14
NITA * * * * * * * * . * .
owcC . * *
NIOE .
NIS . . .
FES .
FEOI .
NID . .
CACL . . * * . * . . L4
QACL . ° IS S .
FAOELTL .
CLFLOE .
TBBPTA . . L4 .
FANWC .
NWCTA . . . .
AETA . . . . . .
CFTL . .
CFS . .
CFTBBP . .
CFTA . . .
CFCL . . . .
TAT .
NWCT .
S * * * *
TA * * * * *
CATA . . . .
QATA . . . . . .
FLTA g .
CLTA .
STBLTDMS .
(1) Beaver (1966) (2) Altman (1968) (3) Deakin (1972}
(4) Edminster (1972) (5) Pinches et al. (1973) (6) Blum (1974)
(7) Elam (1975) (8) Libby (1975) (9) Altman et al. (1977)
(10) Ohtson (1980} (11) Dambolena et al. (1980) (12) Frydman et al. (1985)
(13) Odom and Sharda (1990) (14) Raghupathi et al. (1992)
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<E 5 FEoF MAToMe s MY (FUHAT)

1 2 3 4 5 6 7 8 9 10 1 12

TAG .

TFAG .

OEG .

NSG . . .

NIG .

OITA . . _ . - .

NITA -
OPITA . .
NIOE . . . . .

oIS .

NIS . .

OPIS . . . .

TSI . . -

FES .

TIE . . .
NID .

OETA . . .
CACL - . . . - . - -

QACL . . .
FACE . . . .

FAOELTL . . . - .

CLFLOE S . . . . . . 'S
FLOE .

NWCTA . . . . . . 'S

AETA . - 3 . 3 . - .

CFTL .

CFTA ' o e .

CFCL * .

TAT . . * * . * * .
NWCT . . . .

FAT . * . .

T .

RT . .

CLTA - -
(D) =28 (1982) (2) A4 (1983) (3) F&S (194) (4) 97 (1984)
(5) AEF (19%5) (6) P (1986) (D AA¢ 1% 8 AAA (1987
9 4% (1987 (10) Lee and Oh (1990) (11 #4191 (12) 23+ (19

(13) o|A€ (1993)
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4.1 Q12AIZAHk Artificial Neural Networks)

FARY ZHL Qo] AP 2RE e
3} 7te 79 AAY &5 FUHUA A4l
717 dloJe 2 2E] 9] WHEAQ] &g FH S AA
HEg gohfn, o] dusio Y, 53| &
3 o Z(Prediction)d}312} 3= FA|o] oA
83 o] &HI Qe 7IHolth 19433 #F
g} gz 93 e Y} Hx2 A=
S 132[McCulloch and Pitts, 1943], 1949'd i1}
o] Azt fe T FA Atole] dFAAEE
2R3 FEHAE 71€stAtHHebb, 1949].
o] T AT AT B 9L 7A
A HAL, 25 1989 ZAE ] 3 Hx9
AFAAY 2¥o] AAFNLH[Rosenblatt,
1958]. o] F B2 AR 2d dugFo] 7
%A tHHecht-Nielsen, 1990].

39 A5 E 5 g 9
ARHAE FE3 AEA4, £ 9
715E e AFNET RFL S
A{AF7E A& ol o] AP A& BEF o
E 4 33, B3 Jgse A g
a7 g B33t dolE o] A <
23 3 F doe FH W g AR
ok9] tjokgt Ao AHg=H T ot

Y8 A F(Input layer), &3 A Z(Output layer)
283 29 A% (Hidden layer) 2.8 o]&0]A
€ AFARTLS FEE =¥ AT 84F
(Processing elements)2 7|82 FAGY= 3z
JeH, e 84e v 9 FeHY Ad
< Y3} HZasrEe 48 gE Y 245
ERH 98-S TolSo| AR A4l YiEta #7)

e Mo

o

& 3t egynts 443, o] 949
A QAEA HEe) F A APair}
WA Ao irziy AEwe AYFE xEa
718 i A AE84e YY)
ot AEH 7RSS FBRALG] o] A
Z(synapse)7t 83 &L FIstn ARl
A7 SAETY AAREE ¥ A3 IF
ARBANE d27MEA] £ B 7MEAE AL
£3}1 °)E W;E B7)%t)

Z A8 AL AL AYFEH dF7}
% 2](Synaptic weight)& AH&-3l9 th& <& 1>
3 Zo] dA ¢ 4H(net)F AN F, o|F
<A 2>E ol &3tY Y& AR

< 1>
<2 2>

net; = ZxiWi
Y; = fi(net;)

ol +UAUS &Y Fo= WA=
F & Ho| ¥ (Transfer function) = AT
#(Activation function)&t &t} AFAARY
oA ALEEHE Ao F2 HNYTFEA,
Mol Heo) we =7t 54 A7)
W&ol AFAET dAA F&A A= ok
g A F shuolty. AF AR TN ALEHE
R A Aoz AYES(Hard Limiter),
YA =8 (Threshold Logic), 2gx 713 o)
AL EE SAF el Al2E 0] =(Sigmoid) $H4:
5ol ek

ot

o

42 FHX} LN2|E(Genetic Algorithms)

A% ¢xeEe &84 FAoly g o
HAHstE AF VY T @ /HAEN, Add 2
Agshe AAE A=T, 18R 23 Ty
Foths 22 g9 AAAYE(Survival of the

HEXSHEAI LRSS =2 ®od M1z 2003 68 235



BEX|SHEAAH SIS =2X| #MoA HM1E 2003 68(pp.227~249)

)

fittest)®] o|&7 &9 AL F REER
e FAAEA FHEYE Wl 4 HES
Here 2 3t lvkDavis,1991; Holland, 1975
Goldberg, 1989]. .

FAA GaeEY MY & 5AL EF 1Y
AL  HEEZ  oFeold o A
(Population)& &34, o] 3 o] AAYE
ol2# 3 WAL &3] M ul(Generation)
E APAFEA 3 FHE g Jzite H
ojt}y, £& 9 ol &g FxEA 2V #H}
of B8 HA wA F Az, 3 I A
S ZZ3A 99 B Ak FL& slE Fo}
7HA R AR, FA12 dngFeAs W A
it 2HGE S 4302 22§ o] L%5H
7 3 Iz FAFEo] FH3| xdlEHo &
HoH A 9, 1999).

FA%4 ¢nEEL NdH oo HnF &
tx, 319 g5l st FHAT A
HAE 717 olFGA oo AR 3
g of-g F8% 7Yl ¥ Ay A
of 93] ZH¥ vt JAHColin, 1994; Han et
al., 1997; Koza, 1993; Shin and Han, 1998]. 53]
EZs & Il oigt gAFgo] 9438t ©
Fo} Aofe] B2 ¥ FeEAE Feu 4%
aa, =g 23 g FdAol Fob At A
7ht ZA o] WA o] foldirte FHE A
AcHAS 2 <), 1999).

FAA daEFe  AHRge %7
(Initialization), Z¥%(Fitness) A4}, F8Z7A
A=, A8 (Selection), 2 (Crossover)s} EQH
o|(Mutation)®] X GAZ A FEE & 4l
on o FAFE Es¥IE <a¥ D>H 2o
[Pal and Wang, 1996].
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=713}
v

—P AP AY

Yes

ATy F&8

<3 1> FEX L2 Fe X2y

%713} QAN B8 I+ U gS J9=
A A5l QA A (Chromosome)d}t B39+ HIE
(Bit) €2 ®7I1% F, 4RE 479 FMA7}
ZRgeo] AYAA AJEE A ZHF
e GaA ] JHE FAH o2 Y] A3
AHEEE MEoEA, A gaElEd 2ol
HAZ FAE Fe 7IHAA gutE BAFe
o] Feoe Foe BAHH FFE viAE T8 &
xolth. BAFS U Agx AY RS §
& 3 4AE Hole FHAY RESD
i g JehE 84 988 TEA e
S 2EY A9 A4S £85I ol A9
B3RS 53t o W Addse 447 Ue
7b 39 AdEA g3 AEA HEle E4A7
BA Hed, ol EAFT i FHExd
uEt BEHOZ HNEAEY] fielty F I
=7 oW avtE tg AUE {8 FE50]

FolAle ol
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% IABE Folol AdW 94 P44

52 992 T A% 2B 982 49std &
2 Qade) QRe n@a f14 2HS ol
P ELCRE R EL o D EE ER
o RE GAA7 BANY YT OE Pl

A9 31& AFeHA =, o]A REAYYE o
& AZEE 4FaA9 HH & 2T = U=
£ 3 &o. mele v AX¥E oW FE
(Crossover rate)ol]l 93 #A¥stz, wuj W
© WHj X0 w2} o wHl, B4y o), o
A7} AcHSyswerda, 1989].

8] FH e AddE FAH F s
§ Y= dAsd GHAE o]F1 Y& HE
F Y95E TR WAGY vE e B3 &
T A2 EN4A7F AHAY, AN E
TSI A= HE HolMe= A2 BRI A
A Zgve FAHe] Aok 2y 4
Hol] AA-S T3l |AH 74 HE F IRV}
HAE A2 Ed¥0] FAA 7 AP =N
ol¢} L AL FH 7hs3itt ol e
Edulo] AL A4 guEFe] g4 It
FAA 2AL AE Zobd FEo] Ay 00] old
s Uetd & e F8 98-S Pt

Aday, auAgs Edde] YL 53
o AMEA AAEE ddAe EHEede A
TE A AL & FEXPE FAT o
o, FEXH0] UEHAE FAa dugFe A
JAYE F=5 5}", BEHR gow A A
HA 7 wel, o] FAS BHEIPEA B}
AEert & 5 GAAE YA o] o,
FEZAL AT Ad ¢, AgHHAA A2
o] AR MA &, #E NAAINA Eah= A

T Ee ASE AA & F o8 A7 A
< F itk

0{

0

A gaes Fotd HAH9 A8 =
03?01]/\1—‘5 811% {'i_—zﬂoﬂ g AAsNE %A
Rk AA s} 2 A 3
Is 53¢ -’F A= 71E, & SAGel A
A7t FOlEG g3ty #4 FAs o] g
A AAZS FHL AR ST F THE
AAHHEE Brtet FRAAA 2 ) 9%
< FOE FAY EA4E 2 ¥IT 5 3lojof
o JTARY 289 H4FEE o A%
HA9 Y WSS F= e BHOE s
& drolMe AeAZE 2do] did 4 ¥
T Zedstel GHAE AT F,
F9 99 AT )ES 47 924 23
stof Zzhe) WMEs B ¥ ol5L E1A
sh= EAC W A2 g8 A
oA g #3% 2 o= EHF5) e 3
o EF frHz dn2F AN Fa8 o]
T HE wokd 4F4& & FEE ¢ ojo}
g £ d7dMe 74 0112 AR=E G
4 7 e 39 JyueTe A8t &
Aeng EHFFE AT ]oo 49 95 3
g2 43U

frax dneEs Fot 2o HH 8
2 dole 99 F 7R 24 Yox myTe
7], wAE, E9d0], F82d T4 1 %
BB Aol 9% 71 5 Aok ol
A BEE e g 4F ol dTe 47
3] elFoj oY oA = ABE B3 EA
of A% gES ANk = ZE@HY
TAZ dob AnHAAZ 9], 199]. & AFA
= olgg A weEY gEd A7t @
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7& FAYPIHA FAE vluwdld 7 ARE Ao} T4 AA7IY HiolHE APARE AL
Y F UEE A3 23 Fe Yoz d At & AFAAT AFoM 2 7= A}
75 AP3Pk £33 BEVYE F 5870 71902, olE F 44
Ae Fdgoz 5ule Axdg YAE 93
HAEE22 Unlx 52le 2E 808 T3}
6. A& Ak,
B AFdAEe o 9l A=Y AFHESFE o
E2J|YH 75 Aoz gUdiBAY 2 ARV HEE HAE
F 4379 HE 4 T —’FE sk
B AFdAs 19%5dFE 19979714 3d3t Atk dxpHoz MR W 6> 2ok
Bt A oSl o)de) ARYA 26470
<E 6> ARHOR MIE W 2lAE
g | Hey Moo XNE | #ed R
20 X1 of & x23 | fEug
@ X2 Xp7|Rp2 4 | REEM SR
A x3 | axEEXIES X5 | RENN SXAHE
@ x4 27tk 8 x26 xp7| RpEH| 8
x5 | HEUEIIE X7 | ABeEz
'g(’é;g 6 | MERAAEIIE x28 | BxITH oo
X7 | BEXMEIIE =M (1] x29 | 2sEIsREE ZoiE
x8 | 28880 csAs|e x30 | RN
x9 | dEssMAs 31 | EeHXEY s
x10 | shEuzolyg %‘ff X2 | SMABIY o
xt1 | sH&Eeste X33 | MIDXAENE
2ol x12 2ol BRV|HE x34 EXEIME
(10) x13 | =3 80|88 EusE x35 HUBSTCFO) e 2 oA
x14 | ORI AbHN @ x36 | HUBEFCFU RS
x15 | Xp7|RERO|YE x37 | YYUBES CFHH 3888
x16 | SXEZA0|AE sas | B8 | (HE@dol/E8tA) 28U
x17 | sxE2o0log EXE | x39 | OIXIX|ZECF of BMEH
X8 | nEmsstgel o © x40 | olxxIZ® CFa38ul8
x19 | eIy Sxtel3 x41 BX2EY M CF of X3 A
%ﬁf 20 | oEmlg x42 HXZEYN CF tf 2858
X1 | ohEX RO ohm e x43 $XIZYSE CF o 28818
x2 | 2exxesg
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62 KDY P=
6.2.1 HEo ME

B aTdNE 484 QRAES BT A
FAAT QP HAH Ane LA
dated, 71E Ha ATBOIN AT WFHT
e 5 fEom PR, Aze fude
WEdA V12S 4Rse 94 4% § Y
& TH3n 1 4TE Mz B ATl
Agd WE A4 WY 2 JEE gE <E D
o Jent i,

RAZ AHES BHe A2} BT o W
F274 71golth. o2 93, ALt AR
A ANEARE] AEH7 AFE7Ls Bey A
£97} AELE Qo DUS AERAE A
Al e, o e AP ARHE F
Z9% 39 10/} 9552 8 Jjo] WeFEe A

F3AL(AD, B A ARE(d s 89, ¢H

4 AR, 94 AE, 4348 AE ) AFuE
T 71 F83td1n AR HFEER ¥Hsds
173 THA2).

A4, BAF EES B3l 4 W
S AR AT A4 APATFAA Bo] AMEH
A7EA Bl &, t-testol] 9 SAAFEH(BI),
EAFACHF i F HEA(C2) 4 A
a7 WA 7)1 (Stepwise selection method)
& 53 ¥ S AAEAY. olF DUHTE
AoA A3 E AFES g2 A9 Ha4
A1HE A&sle EFEAYEE AMES ©
F474& AAFATHDI, D2, D3, D4).

pAere 2 g HAg 71 frAA ¢n

Z& o839 AH$E(Fitness value)7} 713
&g WEFez JAFAFE AASATHED.
FA ¢ueES 43 YA P I B
YFE5E 98 AH8E AZEJoE Neura
Ware A+9) Predict™ o]t}

<E 7> YYHS NI

Group M HeEMY =
MBIl MY PNY-] Hi%
A M2t M Al MBI MY ST 44107 Y
A2 HEJI MY XEYH 2% 19 #HE
chA W Ao
B = Bl. §oA+ZE A 1070 #H%
ofst MF (t-test) T T
My Cl. 2XEMo| 2ols) MNYE HE
C Wy ME ™o
oIt My C2 CtHZ EHEAMo| s MYE #Hy
22 Mol 2[st | DI, ctYu S t-testR B} p-value 1% 0|2l HWeZof 2R LM S M6 MEE
MY Ha=
chal s 2rE Mol Al | D2, SHUH 2t —testZd 2} p-value 1% O[2HRl #f=Fo| ClHar HHHEEM S M3
D MEE YHES MHEE HE
4oz MeEE [ D3 AAFo Hojtol 02 ojAt0l HEFof EXNEME HEs) MEH HP
HEMaYIIHE D4. MEAH S| Higto] 02 ojatel HMFFoj cigiz BIHEMES MB&| MYE
Hg B
wRUAIY T2 B o
E o8t B4 M El. M2219 #HeP
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3 A4E 10708 B4Fe AFAFTo2 e
AN B FEAYT. F 523 Hele]
g ATUAYY F&e AT FAL ABUAU

M), 5}% T2E A% HH9 =7Z(Stopping
A% H2EL A5G, &
2 53l ?‘“ Tdo] HAFE A A5L A
E(620HE TR 4¥S AAMSATh o] 9
T4 H2ES, AF5E HoH #& 257 4%
2egA g NREJAT T2 TN
£ 7oA A QFAFT 23
H A E E(Multi-layer perceptron)® & s} 8t
(Back-propagation) ¥XelEo2 IYAS
A%, 1832 sty 2YASE A E 3%
YA EE(Three layer perceptron)& AHE8IE.C.
o, £4%9 ==(Node) = 4H¥FY 9
F& AMESYTE £ AFlA AMEE REY
g5e ¢ Y =EZ2 F4H FE0)% A
o 282 [01] o ¥

b g
=%
g
2
filo
o s
N

2 rzi e ol

()& Yepis, 2

e 2
EY
ot
Y

7.1 HyME 2y

AellA AAE 10714 g o8] M|
dHANFFE A <F 83 g} 44 2
2 PHE d2 AR HeTg AT 2 F
F7} Aolshd, ulEd(x1), FAEEAEE(x3),
Feul gl S dn&(x13), AN 34
E-(x24), —:‘f ARG rfE2A(x31) 52 F5F
Z8 488z LAY,

@

¢

N
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2% HE HaED

A1 | x1, x2, x8, x10, x11, x13, x26, x27, x30, x33

A2 | X1, x4, x5, xB, x27, x29, x33, x36

Bl | x2, x13, x16, x17, x20, x22, x24, x25, x26, x27

Ct | x1,x3, x5, x7, x11, x13, x22, x24, x25, x29, x31

C2 | x1, x3, x5, x6, x7, x11, x13, x24, x25, x29, x31

D1 X3, x6, x11, x13, x17, x2, x24, x25, x29, x31
D2 | xt, x3, x6, x11, x13, x17, x24, x25, x29, x31, x32
D3 | x1, x3, x13, x20, x24, x26, x29, x31

D4 | x1, x3, x13, x24, x26, x31

E1 | x3, x8, x13, x24, x25, x26, x29, x31, x35, x36

selection)S 3] AZL AEE %E} 3 353
AF-g AAEER, ol v AAE FH3A
fok3lH <® 9> 2o 4§ A wadg,
HEZH 8l HAE YERFT(AL A2l o
g Wy vlg) diigezs ¥ HFEL R
A, YA E 30% 13 HlnF & H3FE

BT E3) GIHFREM(t-test) T M)A
A7 PP EARA, ohiF AR 2
Ao 3 WY 2F(D], D)ol & 3
FES Bk a8y, B A7 AAE 9
T A4 g418Eg o83 F¥us 43
o) o]& WYEE g F o ¥ HTE
bﬂ, °4—TL W o] REd&E 93
g TZo) sl o AH3HY

s
L
O

to o wo g



(cut-off: 0.5)

28 HAER a8
A1l 77.88% 76.92% 72.31%
A2 76.56% 74.23% 71.54%
B1 80.80% 80.77% 79.23%
C1 84.72% 82.69% 81.92%
c2 84.20% 83.08% 81.54%
D1 82.55% 81.92% 82.69%
D2 83.96% 85.00% 83.08%
D3 82.59% 83.08% 81.54%
D4 81.80% 81.92% 81.92%
E1 85.85% 85.77% 86.54%

oot Be YUY AT} AR fol
37 dolry] 915t McNemar HZEE A4

Ade <E 1003 2o, EA4470 nad, &
A dugEE o] &3 dF¥Hs 44 ZH(ED
o] AFE/} A% BFH(AL, A2)°)y} TUHFE
Mol o3 28 B A 1% ol frolF
&, ZRAEM 3 ZI(CHFAE 10% oW,
chd @ BAENY 93 23(C2) ol BFEH
of 93 WEXMA 2¥(D3, DAFHE 5% ol
& Holxm glo] TE Wy Ed 23 &
YS9 ao|7t FAHLE FoFS AF3A
th. ojgfe) AE7} AR RH(A] A2) o] HAA
g8 Zd 9% 2 (EDoY e RIE(CI,
C2, D1, D2, D3, D) 1% ol FY+FE&
B3k

89 th McNemar B|2EE H|ZL&EA9] dF 8. A=
2 Chi-Square®AHs o]83le Ag HF 9
zpo)7t &julzt leAE e f83HA ©] &2 71go] Eate] ol277tA] B WelEo] o}
t E dFdAME 7YY Rxd digt FEg & gt a8y olyF WUAEL BF
&g BHOE 31 Joerz HAEE A% 239 JHHUSTE Agsle AL HlAgHY,
AEAE 7t By oF Y= 39N, 1 ES AFANEE 2o A AT E AME3}
<¥E 10> McNemar HAE Z3}
(9 5E)
A2 B1 Ct c2 D1 D2 D3 D4 E1
Al 09062 | 0.0046***| 0.0006***| 0.0009***| 0.0001***| 0.0001***| 0.0003***| 0.0002***| 0.0000***
A2 - 0.0158** | 0.0007*** | 0.0008***| 0.0004***| 0.0001***| 0.0010*** | 0.0005*** | 0.0000***
B1 - - 0.2295 0.3268 0.0636* | 0.0525* | 0.2632 02100 0.0031***
C1 - - - 1.0000 0.8145 0.5488 1,0000 1.0000 0.0518*
c2 - - - - 0.6476 0.3438 1.0000 1,0000 0.0367**
D1 - - - - - 1.0000 0.6291 0.8238 0.1003
D2 - - - - - - 0.2891 05811 0.1237
D3 - - - - - - - 1,0000 0.0259**
D4 - - - - - - - - 0.0376**

(et FSISE 1% O], +x FAFE 5% ol * FoI4E 10% olh)
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£ 7% 4% (Convergence)¥® Yur3HGenerali-
zation) B0l ulgzdA] e AAE TAA
ok F, AAg AGHFTY HdE AFTANA
I ¥ a8 A5E YA, ol F
&89 FAog olojd & gtk
HZ 2 840 4FH 3
ol HA Wy 438 Ao
7ol o3 HFs A W
EE PHES AN, o] WEE0] U
SAZIEoI AE7L] 3 W Mg W
H& 38 A2 QFANAT 2Fel HL3)
o] 2 ARE HlmFo 2N RIS EF o
£t A2 Aot KAFE TAH BAFS
53t s
2 47 e RS v 2o 9%
A% Z¥els 2¥9 LS EolV] 9% 4
2 AlojgAv) ok B dFdA s HAEY oY
WS 27 9 AojeAE A7A

4
2 IZANN F 4PE AAEAAT, 24
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Abstract

Using GA based Input Selection Method for
Artificial Neural Network Modeling:
Application to Bankruptcy Prediction

Hong, Seung-Hyun - Shin, Kyung-Shik*

Prediction of corporate failure using past financial data is a well-documented topic. Early studies of
bankruptcy prediction used statistical techniques such as multiple discriminant analysis, logit, and probit.
Recently, however, numerous studies have demonstrated that artificial intelligence such as neural networks
can be an alternative methodology for classification problems to which traditional statistical methods have
long been applied.

In building neural network model, the selection of independent and dependent variables should be
approached with great care and should be treated as model construction process. Irrespective of the
efficiency of a learning procedure in terms of convergence, generalization and stability, the ultimate
performance of the estimator will depend on the relevance of the selected input variables and the quality
of the data used. Approaches developed in statistical methods such as correlation analysis and stepwise
selection method are often very useful. These methods, however, may not be the optimal ones for the
development of neural network model.

In this paper, we propose a genetic algorithms approach to find an optimal or near optimal input
variables for neural network modeling. The proposed approach is demonstrated by applications to
bankruptcy prediction modeling. Our experimental results show that this approach increases overall

classification accuracy rate significantly.

* College of Business Administration, Ewha Womans University
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