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Abstract
This study suggests the Link weight analysis approach to choose input variables
and an integrated model to make more accurate bankruptcy prediction model. the
Link weight analysis approach is a method to choose input variables to analyze
each input node’s link weight which is the absolute value of link weight
between an input nodes and a hidden layer. There are the weak-linked neurons
elimination method, the strong-linked neurons selection method in the link weight
analysis approach. The Integrated Model is a combined type adapting Bagging
method that wuses the average value of the four models, the optimal
weak-linked-neurons elimination method, optimal strong-linked neurons selection
method, decision-making tree model, and MDA.

As a result, the methods suggested in this study - the optimal strong-linked
neurons selection method, the optimal weak-linked neurons elimination method,
and the integrated model - show much higher accuracy than MDA and decision
making tree model. Especially the integrated model shows much higher
accuracy than MDA and decision making tree model and shows slightly higher
accuracy than the optimal weak-linked neurons elimination method and the
optimal strong- linked neurons selection method.

1.4  E@753 2 £d33)

exgi Po) FUSE 87 A s $AE Qe FEY 2 /9] &%
299 BARe) WANT Baeld B8, A2 dIUES A sde oA dge =
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Y dZel ¥R A7 FEY + Atk $A% 493 FFol G AFE =l
=]

€3¢ AAmoz ossted e FAY pojold ol§ YFAOZ AYR ¥ £ Gl
227 Zol AeH Y ATPYEL HLrle) Be ool e FAVY 4F AF:
2 719 $AS B AWAFE WAE UY A7 o)F WSS 08T PLAS £

o] 7o AF 72 FEE + ok

7199 A4S A7 FHLEE 7Ig AFE dEdAFE F§71F, 71dd A
e FA7E AdA, 28 FUHLEL 88 ZIAES E39 719l Ak BAHE
RE ojsj@AREe] AAEAN ¢ & FJEE kﬂﬂi} T Ae Bw oy, P
4o APV E 2700 LA A PFL FYA ke NL2A Y BHAE EE
g4+ Uun.

- 289—



19 B4 @A 54 Adel PA7) dehdE 2ol ohdm sl W - 9H 89S

of BYHoz Ao AE £ FHEe Folthm ¥ 4 Yok £ A £ 7}
Aol t# ¥ e Ane AHd wEhE A7 Bth 3 o= Ffou WA =4
& bdhE A A Ao, o AYol ey doh ¥ B4 ASHE AET F U

A7 AR, *M}Zi-é}, X*ZW 41:}‘51} EAx43 g 5o AFH =24 AF2 JE
U2 E &3, 499 A7) A3k 2e v AFEA A AFE YR

2322 99 2L AEH - v AFH AFE o]L39 7|d A I FE AtAd
AU ZAA T4k 7hEAS HhE = Addd B4 JheAdY £V BRE T AEA
Aty A7t Az 534 22 lh’L NS HFHo2 ZFrFgoeEN LAl w
- 2HA v S g S HaE & 4 Qo

olglgt AA - AgAH o FUF JuE A 7Y B BF AT = AFH Rk
A HEAzHEolA wl FRF AFHAZ A4 HojA g} 19603 dFE 9=

AAZE FAoz BAZSA 1966d o Biw(Beaver)o] 23] 1954dFE 19643 Alo]
TANS 7970 7193 7970 A4 VIS ddez F FAde AFuE HT] Aolg 4
5o ol
196830l L ETHAltman)S THEAE o] &3to] 194603 %€ 1965 Atole] 33709 =4
Ad® 337y AA 71de dAdez 7)Y =4 ¢6)&&, Ohlson(1980), Martin(1977),
Zimijewski(1984), Zavgren(1983) 52 #Z&R3¥< 23 EA(Logit Analysis)¥ Z=ZH
4 (Probit Analysis)& ©]&3td 7] E4F & & AFstAth A E 1980 tiell &9
o AFE2(1984) 5o BIEN T TAA /1YL AMLEld AF Adgse V]d =4 4
280 #A3 AFA AFE AT azy ol g 7Y EA dF E¥o] SPUT dE
AR ATEE), & 250 FEAE Aok st TAH A H B4 Wl wE
d&8 g o FAH) AEe AL AF¥H Yo

ole] diete FHUEM TAF AFANALE o]&3 7| =4t JFEH-L 19809 +

W &3 A E 2 (Multi-Layered Perceptrons) [ol A7+ ¢ 1998; Berry and Linoff, 1997,
Hertz et. al, 199110 2}3t Q@A) 7l o] MEA AAHNANRE QAFTAAD 9
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w9 H2o ATEL ATVAWH AE BAEY AoE wi, BHHE ATl
Uobrt th e WHESe Fal REe 43de FAAIY A% YAES ANSw U
o AAT FALUB)E HMATHRE JHUF BRFo2H ATIRVL o

of g 10% A= F7He dFES Boln ot oA 3 x82(1996)2 ATA
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Folde AF3AAY o gl 24 (MDA: Multivariate Discrimination Analysis), 7'g
Z] st (ID3: Iterative Dichotomizer 3), At7] £ 8l &/ E=(SOFM: Self Organizing
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=9 AAYH, 2 olfE AUAA B Y E Be IgFANE 278 ¥ olys, &
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25 5=
71EL] B2 A8l 98 71A EHVIME LG 2 FolAM st 7o) Fo
A daf F& A& EAvdE AxE ¢FIQ. a8y B2 AFFARE EA
g A dig 54T AEE =2EHA I3, oW Ao /MF AT Jde] FA
Ao diAME otF = QA dob ok AFAAY EEe AsE BAAA
(Unstability) & zt= Z-¢7F Aok ol8i§ 7 ol 2L ulolHE AlL3lhets 7] gtol
g2AY diolge] g ¢A7 dE2W ME d2 AFAE 4& 4 Ud. a2z d4 A4
dxe &4 dHelgzt 783 EAQste o] ol uvfg- Ade HE FAwe] FF JF
331, ool e FT dolgrh F4AE W MR U By dnukyoez Mz d&
ditsi(T L A2 g YJAEA ZFANE ZA g a8 BEF FAE 9 9 o8 AdF
ARG REE FFAA FL S A 9d 288 HAg3lE Ro] WEA oA
A R olvth HZAE d AFFH AAE e 28 FAT = Jde AFE Zun @
Hlgz2le 227 gioj 9 QFAEY 2y L A ARE 24 AL 33}
A ZE olf 715d RS ARE FEId qAAASE £y F & o ol T A
T WHE FEol gAY, gE diolHe F#7t dAH AAY, naYAH #Hd o= Q)
3 oz B4y ZA¢ 53 addez g8E 4 Uk
719 =4 A Fe oA 7ol EA olariztAE B WdEo] wie thgsiAl
Zggte, olgdt HRlES 3 Ry BF wdde R sIdAR sFFIAE g
2y FHo gojN yF B dFWHFE AL A9 AdTAAYY F#H(Convergence)
W& (Generalization) S #2& Fo. T3, ARFUFEDA S dFIFHA
(Multi-colli- nearity) €418 F2¢E 98S I3 JEIH o8 F537] 93t 48 &
F718E AL -HIE T HF 1Yo ds gy es ERVIHES T wHE
& AAletnA @k JdEWEIL ol By AL uE FF WP ol T X
T Aolg mgog E £ 9
o] AFAAE FLE 7o st Bzt ol &8 S
A AE AdEF e EE%E 5 YHEL AANGY F, Y EA dESEY AT F
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F 54
el o2 JHF del 88352 = MDA ¥R o8 7153 73S HEJUE oA
AAREY W a8 AFAELY YJExsg Yol dZAVEX Y ddgd 2%
TE 7Ivte R e AZAZEEY J2YUA 3 A9 7 AA 9d £ JAH ZAd

& Ad Wy s ol&d RYE Fstax g g9 v JtA EYE GAE

(Ensemble)7) ¢ ol3) E#sts Rolth IR 719 o 2ye &9 gg EFsq
AAo e FaE NP IA A ANE FEY 4 Jxd $58 dolHagN Ue s}
2L 048 2= 28 e o838 Bumping 71, & a9 AN gt HFE o
£3HE Bagging 71 2813 & 289 gl 715X & 13¢ Balancing 718 Seo] A”
Falad" 3 g o]4d dAAA FE AAYY ZAAAE FE Hgd 5 v 7x 2y
o g Abd AYXY APH AL 742§ 7] W&o Balancing 71HE A &d7)E
P8y, = Bumping 7189 AS v 23 BF 5dE TR YY) gRd vE
H#¥Q Bagging 718l o3 [2Y 2-5]9 Zol EHHEE @}
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Aoz AFAZA L] o3 RxoZolE Altman(1968)0] A|Qkg oAl 7k o] )
FHl S (AR ET UL, ojddAgF TS, FAAGDNYE, BRI, FA443A
€)E AH&3t3 JAA T, Raghupathi 5(1998)2 13719] A FH|& W4 S, Salchenberger 5
(1992)2 29789 W4 83 Tam3 Kiang(1992)2 19709 W42 Algstn o &3
Shin¥ Hong(2000)& A FH|& old] HFZEXNEE Hol X Yok B AF AN
= 7€ T AT EIES HAEY 294 E EYE A g2 g /g =A4L F JE

Fe AsE2A A5Y A7t foldtn AFHA FAANN 75T <E 3-1>3 7o)
43709 AFH & AFEZEXNRE e 3ty HAS dPASE HA s}

EE2719L 1997 -8 19993 Aol 475709 Zulzlgdel AzAdA (REry 2387,
AR 23778 AL Qe o ted FAY2 223 100/M(RE7Y 567, 2
A714 447e 22948 & 9 AMgsdn UnA 35408 W MR 84 (Training)
2 A F(Validation)& 93} A}&3tQch

23018 & A8 MAP 100748 ALY yoix] 37570 7Ll Al 10070719 (A A7)
d 5078, =719 507N FANZ FEee AAUYA WS 22 L HNAGA W
€ g ASS

T A dAAE 78 AA B (WL JF ZAdZ2 78 Ad RH(SL)S F317)
fs 375709 diol" & chA] & 1507, HFE 15070 28 ElZES 75708 1030l
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32 vludd 29
of dFoAE oM AAG F 7R AAZERAYEY A3 FAAE w& AA
283 HY ZFAQZE w8 A9 28 283 C45 ¢nYdFo g3 JAEAER S} ohH
AR AMo Ay Ayt dAE May(Stepwise Selection)ol] 2l3] YHx=F A
Ae AFAAY 2y vwsEE o}
qAIAA E = ¥ F(Classification) EA) HE&E = U= dolgnlold =79 s}
2 g9 dole g F2elgz NEse) Yrte AAH S AAH(Recursive) A o2
ga Uzgoz M st YR (Tree) oo A ES A& o] AFolixe dolH
B3] 7Fo] He dndFoes C458 AdFT) C45c 7z 2828 U9 FE 73
A} (Information Disorder)®] FE<¢ JEZH(Entropy)E Eolele Waoz AEstE A
e gngEolct)
chiak g del dAd daye 714 x& 43ds #s e
Aedst olo] A FJEE Wilk's Lambdas) & F94E #Aste
Wz Aged)
el 2 AFgME gy 22 U A REE dadez H4¥e @
AA, AA FALE 7 AARGA &) A Hgd E¥ (WLx + ANN)
4, HA ZAIE 7 A4y o3 A AHegg 2 (SL* + ANN)
AR, AAAAFEL(C45) g A Mg 28 (C45 + ANN)
Uix), thi s BMo) o8 A Agd 23 (MDA + ANN)
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<E3-1> AAAFUY

1 T =2 X1 &

2 T B X2 A7) AL

3 A X3 FAEEAEE

4 A4 X4 571X &

5 434 X5 LR s

6 34 X6 A A F 7S

7 A X7 FANEHE

8 94 X8 g0 & o vjEHnlg

9 F94 X9 BEa s AAF

10 F94 X10 & dEeld &

11 T4 X11 EYrtE

12 44 X12 &£ EVAHE

13 FJA X13 cFgul g o viEdqu) g

14 94 X14 o) A E AF vl &

15 F94 X15 27| A2 ol &

16 94 X16 FARA AN E

17 94 X17 FAEFo|YE

18 SHAA X18 IHA7HAELY 9

19 A X19 G718 o FAYF

20 A X20 R

21 g4 X21 ojEsld of el dAF

22 UM X22 TEAAEY S

23 A X23 TEH &

24 x4 X24 A O FAE

25 SHAA X25 R o FAME

26 A4 X26 A7) A B8] &

27 A A X27 P EDES

28 A X28 FA30F o &

29 F A X29 TEHEEEEE TS

30 254 X30 of A A F 3] g

31 gEA X31 TEAAE g W&

32 g5 A X32 SAAE U 3PS

33 254 X33 AnAA S A S

34 g254 X34 FAEIAS

35 53 EAE X35 (Y85 F CE/AYE384)*100

36 HEEEANE X36 A8 FEF CF - 34489 &%

37 324 % X37 4855 CF/28M &

38 HEs5E8AE X38 (Bg9d0d/58T8)/a8 %

39 53 EAR X39 ()1 AR T ¥ CF/EAFA)*100

40 HFEEAER X40 oA F¥ CF/&&1 &

4] HAFEEAR X41 | (AR AFT2EACF/AYF3HAD*100

42 AL EXR X42 AEzF2EH CF/E88] &

43 AE3 &A% X43 gRxgzeds CF/a844
AlEE cEZEdele AFTAAYY JAAAHERS A dEZgelz

(Enterprise Miner) 3.00} o| &5z thi=k
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=8 FEE % H3 GAAd 7& AAY, A FAAEd v Iy, JAEAHE
g, Zex R EENMDAYEA 3t H A, ojES A7 ATABY B
Yol Z2EH3A dYstd U ZHY dFg e HdE o83 Bagging 71¥E F
g3t TEF RYE o] &A.

V. AFRYTE
41 3% A2 HE AA =Y
B YPWFE HALZ FE AAYE YR YHASE ARG F @
2= # (RE 1032 39T Be=d AL AFME 1032 AddRen A2E 9

AR (q e 0052 shel 4¥e gtk & HLE Yol N4 E WRSVA AAWPAS
g pRAoH, AAWLASI Yt F9ol AYe FUsn og FeEel YL WA
gt et AARE Rol YARE AT Fe YAxss} yox @e 4

o, QBAAR kol o o4 AUHA BE 25, LR W08 EIRE BS F

gt wEE d7kx] AS PRI
<E 4-1>% A HA SEdAM AR E AZdTe 47 dFAEES By F3
atr. 139 4B e X5 X10€ MET F 1070(D1D), 2804 & X6, X7 v £
478(D21), 3ol M X2, X3& HE% 8/H(D3N)e] AAWE ¥zt AAHE 5, Ald=
o] 4EdMEe F 32749 dF7t AAYY drZ AU, 83l E HFAFI
(7Y gl A= 4¥E FLAAY 2L e F 10 Ge=d A H4¥S
3t <HE 4-2>9F 22 AAYY ¥s EE5E A9
<E 4-1> JAdZE ®E AAYY 1&L= 254

1} oxF . 3R | am . 5% I f?i}

AA| D2 |AA| Q2 [AA @2 |AA| 92 | AA | 92 |AA | @2 |AA| €2
W ZE WA | = (A [ZE (oA | BE Ay | 3E (B8 | BE (A 3

X5 10.0397] X6 {0.0092] X2 |0.008 ! X19 |0.0031} X18 |0.0072} X12 |0.0234| X11 :0.0269
X10{0.0052] X7 {0.0256| X3 [0.0186| X30 [0.0257| X28 {0.0345} X33 {0.0408
X1370.0456| X16 {0.0359] X4 |0.0452| X36 {0.0348| X41 [0.0182
X14]0.0089| X31 {0.0101] X8 |0.0413| X43 |0.0308

X15)0.0262 X9 (0.0137
X17(0.0279 X20 |0.0326
X34 10.0381 X25 {0.0058
X37 {0.0063 X32 (0.0337
X38 | 0.047
X4010.0244

AANE W& Z5e) 103), 93], 83), 73], 63, 53], 48], 23], 13]o) ZAM AAWY
ez Uded ¥4E 247 vAsd AAY F Yol w5E JPEse A e
AA 2¥A &4 WL(x) R8& 43Ut
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<E 4-2> AAGA A
AAGEE

-

»—Am.umm\:oocog}ﬂ

A
4>

X36
X15, X19, X28, X42
X10, X14, X35, X38, X41
X5, X9, X11, X16, X18, X22, X31, X32, X371, X39
X2, X3, X7, X8, X12, X17, X23, X33, X34, X40
X1, X6, X20, X25, X30, X43
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