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Prediction Model for Creating the Default Risk of
Cash Cards

Abstract

Changes in industrial structure and consumer consciousness made cash cards the
most popular financial product during 2002. However, numerous issues of cash cards
rapidly increased defaults on cash cards, with issuing banks attracting high-risk
customers by offering easy application and no collateral and guarantor requirements.
Moreover, to increase their share of the cash card market and thus their profits, most
issuing banks offered low and attractive prices, as well as simplified credit evaluation
and approval procedures. All of these factors contributed to loose credit evaluation
standards and approval processes. The cash card market gradually shrank after
experiencing the crisis of eredit card and cash card in 2005. Given the deterioration
in the consumer finanecial environment, learning from past experience of bad debt
and identifying risk factors for default on cash card debt has become a key research
focus.

This investigation is based focuses on random samples from a single cash card
issuing bank. The sample data were obtained between 2004 and 2005, and the
target population comprised cash card holders who had used their cash cards af-
ter they were activated. Three-hundred of the 600 random samples comprise cus-
tomers whose payments are over 2 months overdue. Meanwhile, the remaining 300
samples comprise customers who with a good payment record. This study applies
analyses including Discriminant Analysis from SPSS, Logistic Regression and Back-
Propagation Network which is based on the financial crisis prediction mode. These
analysis methods are used to identify factors most closely related to the likelihood
of cash card holders defaulting on their cash card. The main factors include the
following. Cash card holder annual income, available credit, number of cash cards
and credit cards already held, the frequency of checks by other banks, the approved

loan limit in the second month following initial cash card use, actual credit drawn



in the second month following cash initial card use, amount of loan repaid one year
after initial card use.

Among three analysis methods, Discriminant Analysis achieves accuracy of
69%), Logistic Regression achieves 69.5% and the Back Propagation Network Model
achieves 90%. Regarding the accuracy of prediction of overdue customers, the ac-
curacy ratio of Discriminant Analysis is 69.3%, while that of Logistic Regression is

69.7% and that of the Back-Propagation Network Model is 90%.

Key words : Cash Card, Default Risk, Discriminant Analysis, Logistic Regression,

Back-Propagation Network.
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9409 3,739 315,236 2.11 % 2,073 13,130 -0.64% 1.00%
9410 3,675 313,306  1.83 % 2,696 15,850 -1.73% -0.61%
9411 3,591 308,104  2.28 % 3,121 18,883 -2.28% -1.66%
9412 3,486 208,455  1.84 % 3,808 22,723 -2.92% -3.13%
9501 3,346 289,223 248 % 4,100 4,100 -4.01% -3.09%
9502 3,177 280,899  2.48 % 7,080 11,180 -5.06% -2.88%
9503 3,030 267,387 4.4 % 7,659 18,745 -4.61% -4.81%
9504 2,940 259,153  6.75 % 3,792 22,537 -2.99% -3.08%
9505 2,847 250,776  7.84 % 6,434 29,192 -3.13% -3.23%
9506 2,662 233,175  6.88 % 4,310 33,231 -6.52% -7.02%
9507 2,573 221,752 7.78 % 2,032 34,385 -3.35% -4.90%
9508 2,499 213,461  8.46 % 1,730 36,022 -2.86% -3.74%

BETHR



ARELR
A eHAFER AHRE fpubdE F A FTRER  FREREE REARKE

() RiEAH  HHREAS
9509 2377 201,738 707 % 1,669 37,692 -4.90% -5.49%
9510 2,302 193,861 6.9 % 4,603 42,167 -3.16% -3.90%
9511 2,212 183,504  5.63 % 3,419 44,967 -3.90% -5.34%
9512 2088 175879 533 % 2,715 47,677 -5.59% 4.16%
9601 2,037 171,394  6.16 % 2,392 2,392 -2.46% -2.55%
9602 1,997 167,203 7.74 % 1,172 3,564 -1.95% -2.44%
9603 1,933 161,149 757 % 3,953 7,517 -3.23% -3.62%
9604 1,896 154,947  6.73 % 4815 12,333 -1.89% -3.85%
9605 1,847 149,966  6.84 % 3,098 15,430 -2.61% -3.21%
9606 1,810 146,751 752 % 1475% 17,189 -2.00% -2.14%
9607 1,776 142,709  7.48 % 3,314 20,497 -1.88% -2.75%
9608 1,740 141284 707 % 3,584 26,356 -1.99% -1.00%
9609 1,706 136,491 * 6.78 % 3,480 29,836 -1.95% -3.39%
9610 1,624 131,795  6.53 % 3,127 32,963 -4.81% -3.44%
9611 1,424 128,925  6.46 % 2,622 35,584  -12.32% 2.18%
9612 1,396 124934 629 % 2,402 37,960 -2.02% -3.10%
9701 1,364 120,607 6.28% 131 2,131 -2.23% -3.46%
9702 1,336 116,258  6.22 % 1,842 3,972 -2.12% -3.61%
9703 1,308 112,767  6.15 % 1,686 4,903 -2.03% -3.00%
9704 1,278 108,645 5.5 % 2,605 7,508 -2.32% -3.66%
9505 1,256 105,666 5.4 % 1,380 8,888 -1.73% -2.74%
9706 1,235 103,152 5.28 % 1,626 10,514 -1.66% -2.38%
9707 1,210 99471  4.64 % 2,453 12,966 -2.04% -3.57%
9708 1,189 96,540  4.66 % 1,562 14,529 -1.72% -2.95%
9709 1,170 94473 439 % 1,506 16,035 -1.61% 2.14%
9710 1,151 92,346 4.32 % 1,033 17,067 -1.61% -2.25%
9711 1,136 90,482 435 % 1,000 18,067 -1.35% -2.02%
9712 1,113 87,750  3.59 % 1,708 19,849 -2.01% -3.02%
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e S/ i 402%
BEE 107EE

» HEE AEREETT
TSR ¢ 11.28%
SR 1 2.50%
BREER - 4ER

s

W &S R T
b 23%
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{2k BB K % BT ER GG B ERSFTT IR, BRBAFPIEHREGRETER
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PRI LBEAELEARLEFTRE; H KA T ZHTERE LK, b PIEHA
e FAEE 13%~20%, FIRH R 64 ; BARBITREFAZRAES 1144 8.25%~18.25%:
RE P ZAZ FRUE: 318 AR MR A R, 7@ @8 FRRGRE%, B FRITH
F & BEA, AR AR A, BRI —IRAL FHRECEB LG EF S B LRET
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mAATE R SOHE, ReFTTnEmXeRR (2230 B23. B24. B25),
2005 A ARR A F T R4 22748 RMK, #2004 F454569 1065808 T
114.15%, izt B 1.84%, & 20065F 2 EFE 5.33% 8937 27K 8, w4 2004 F & 693 F
R, R TEHAFHIT6HERT, EHATHRE (Slkk) 2415480, 123 2008F
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% 2.3: e FTEHERR

20044 2005 4 2006 2007 5 2008 5
SRR B 3BER 35% 24 % 2% 18%
CEABAE T 3768%%k  349%%k 209 &7k 140 &7k 111 &%
] 241548 2,9854&T  1,75904&0  1,2494&7mT  8TTHEL
(Bl ak) $2004F  $2005F  $K2006F  $2007F
23.6% -41.1% -29% -29.79%
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REEARM.(93.12.28) T EBFAR, BAIR. B WEFARA

2. AT NG HBN &4 T AR R B FRo A BT AR AS
Z R RFARRALEFAE, FRRALFAE,
(93.7.29 4% 4)(94.12.19 2. BAMs HF A F B K FARAT
FENAT) 2.9%; ReFTRAANEEEL

3. UWFBESEFX, BTRHEEH 4847 2.11%,

XA ReATE T Mo (94.8.15)

4. XA R e 956 AR
B2 R T R Z A3 FF R
TR PRI EFZTIE,

(94.12.19)
HESE RIL [358] 94 B 384556 1. A FTEMAFILEH 93F5
1. M (M) 2k 3% A bqe A& 2.84%, THEZE 94511 A
A 5% & AE @ R Fe itk A% 2.28%; 15 H-F 9346 A
A3 IR K E JREE R AT Itk 2 R

BIETR

16



AEE Wbk AE

FTEH

A AR

CHASEI (TR) HE 5%
VA bA2ARAA 8% A TVA#IE
PRI
LA (HR) HLE 8%k
# ¥EHFEH.

(e F93.6.17)

(2 1+ 93.6.29)

5 1.05%;945F 11 AJ&52.37%
(B 9457 AAe R g i s

AR B AT AZE—5),
r‘]ﬂ BER T2 Z S E,

BRI E G, OA 1K

TS E AT £ R, 5
HAFXBEFHBAITRERRAEF
T30

M AR, B RFT
F17 A

. ALREH S AARNR FARE
HEI (92.11:4)

. BIMEM R EAT B JERRAT A
#.(92.6.3)

BRI REAR G

KA REAEERZITRAR
A ELRRE, B BT
| BIEE L MBI,

. BB BB REAT R G T
FRBRF, AE 8 9456 ARP
P46 BT T Ak h], FH4R
HAgEim@aTs, AF
11 A7 BAT#,

AT RTARE) R R

B95F1A1BE®, AT
#H%, BiLAfE, =7

(\V)

FEER R,

CBYFI1IATERTRZGE

e O 7R 324 P FH R4
F A A0BE RIS o

NS ERRIAFS T M A B 95F 1 A

1BE#E1A6BIE, LEHHY
4,0003# , FEHF 1,200,

. SE e SAE: R [HFE
RARALFZmmE%H ], &
ZHREHALTREMES
BRLSIT T LT B,
TN G R A A, wE
FAMY [FMH|REEE4A,
IR G, TR EHEE A
AFRREFZHA,

g

R

s A SR E A E 254 80 & 8Ty
E%é HE T8 PR FRA,

1

O E 22 04510 A3 BER

P4 2K 1338, R E 5018
REFRACE2681A; £+
A 1,036 AdRN- 5T 6
249 /@%\éé&na\\@fmﬁ 0
ES Sl dlics 57k )

17

BIHETR



AELEAE

AEE Wbk AE

FTEH

. HeFy [oaddesk TR E |

L IR YT S o O M o
4 EEATME HMARKEF T
BRI R ERBRT S,

ARG RATE [T K 4] A

sb [THEZ RN, BRABITAG
QE]J‘!; [HEHEE ] REEA

BRE A, EFBITAGTHYE
Ha}ﬂw‘i‘l aAH A [3BAeF D
A, R FSS,

£ 15,000 A%, 32 4£3,000
Ktk

LR AT MR 20

i, AT HEA S5,

AR ATHIR 2R B H B9 %

pui}
e

B8 AT R A

REREFEH5FS
|, feR e FERR
19105 £ B4-47% William Post 12 &4, 48 77,

Fa 4 A MR R

A BE IR Z 5 A AR — AR Az

R, AAITR Ao AR &, BIAMWRBEA B 098I,

HTARIERSE Mm2&, Ed-

ward F. Gee #1960 F /b2 S R Z 5C 3k, RERARA ERTREARZEE

AR, B C B Sth,

B8 1. B A o L IEIR S BB s R lam A  5C R B,

5P 3T b £ BlE #4047 8484 Paul Hunn(1970) 423, 4524 5C ik E @mAE A
LR R ZAT RSHE L3, B BRI e R AR, A EtER P B
)ﬂji\ 32'?);{*;2‘?‘\ {ﬁ#%{%ﬁ%\ #):i'fgg?ﬁo

FesREE R, A

—.5C M#

£ BEHATE William Post & Edward Gee(1960) #5 R4z A =%A s, fe . &
Zﬁflﬂijﬁ{%pa&%%%ﬂk/ﬁﬁﬁﬁ/ﬁ 5C }S‘Zumo

1. sut&

3. 7

#
2. 61 (Capacity): ¥ HH89MRKEE T, BAEPTF. 3
A (Capital): #EHEGHFRA, Blhatp BEAAET A
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4. #ERS (Collateral): #ZIERBIATIA, 1B, HHAE I, sETABE T HE
ZAZ FARIL, 42T AREEA AR K o

5. ##RM (Condition): HAbARMARIZ H %, Fliet@REHR, LG, BUSRILNEE
FHo

=.5P 3

5P ahy £ BlE #4047 84848, Paul Hunn(1970) #24, Yia#kik Rz Ao E 2%,
B AT & BB ITiReiT, L2 2N EwT:

1. #6# P (people): HPHHZ 44, T Lbts, FIER, FLEERREALIBPAT
AR FAFER ST,

2. A& & (purpose): —EMEAMIAZ R, JFETA T T4 TIREIERS, T2
REGHELOENFER GO S, &k, #e2 ARAEAEET £ REIHK,
&5y A R

3. BHARR (payment)s E R FCCERIZASAMEARAFICDIE) F2ATIR, BHRRRE
HHERARAZTAARE R BSR4 o

4. FEHARIE (protection): MARMHRIE® T, —AkH- & NI RIFEINEMRER S @, A
ARIEBBATHR F B H 6 BIEHA, doF BH 0T BAE, RS F, ISR
RIS (R4 & 5 ZF ST RIEG R P 092 AR, A ARE. BEFF N

5. #AZEZ (perspective): #AZA B AR FRAZ LM $0 P REFERE . RA
13 BRI A A 7 6937155 o

B2 AMTRIEH B4

BEBERZARZ AT, SRS ARG RATHE 7k, ABREA
FIFEk. A5 M3k, BB, At kAR R Aluk, A5 AR5 M3t E 5 Xok
AT (4870,1998; B £ % ,2000; #ER 2004; MHFA, A4k % 2006; HARE 2007; +h
JRIE 2008)

—. #57% A (Rules of Thumb)

B ARt o m AR RGBT IR 2 IR 09 77 0%, ARIRABAR A SR B e X B AR A5 ROk o) o A2
#%, PIRIERREHRE, REGHE. EEABBAZIEE, UL TR PIBTEEIZE
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= fZ A HE (Credit Grading System)

KEPEIZRE Ry B TAR, REd AAHFEEES 558, 2RTEEH
F, MAREREE P oy e MedF,

=, A5 HE (Credit Scoring System)

K%ﬁékmﬁﬂkkﬁ\ﬁ“\ﬁyﬁéﬁfﬁﬁHK\ﬁm@,%ﬁﬂ*@%m
2, 2 FAH R T BB AZ , EAFESR B 69IEI IRIRSEAEERIT, 47T A
Haty X, B L AP &85, T LERBEFIAR, Pl AIRABRNGH. 8 7H

B 47 Poobit X, Logistic Regression % 77 ik 4 & 32584 ] R4,

w0, RAH]

has

kh LT RREERUE . 15 Mty #E mAE kA, 15 Asta A=t MEiE Aok,
BRI BIRANJE BT 4, A8 Bl 5 48 B 46T A8 Bl ZAASHE A+
B etk
FBG I T R AR RAS AR, B Al B SR B R AATIRASHE, K 2IRAT 7]
A7 . B F|5HT. Probit, Logistic Regression S35t 7 %,
O RRALR

RAEAARELI—FE ADBRZALR, AR RIRZIEEEABRGEL AR, £ F
ARG sk R A 4. P2 ik Fatbe ek
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BEHETE A& e B
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Thumb) fFRok =l ey i8R t%, P BRI 4+ S5,
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KBy, VAR T PIBTE A IS R
o
BTRFFHE MNEPEAGH @y BETAR, BEAKAEFF FFTH. A

(Credit Grad-
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KL d A RHFEMEE 9 3E T,
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AH % EmIGH.

H— R H
T
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#47A

12 A+ 9 #l
(Credit  Scor-

ing System)

12 A=t 0 #18 75 AN REE AT F A A
HEF RN, A EFAR L
R0 i it Bl — B4 Aok, 2
A HEATEEMERAES, £
728 B GIREL FRIRSEE BRI,
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#

&
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B
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Ytk A7 B A 92 2 AR RTINS BRI, RS, ¥
#, K 3R AT 4EFX: B3 REUR B,

7. Probit, Logistic Regressions

FRAH FAE SRR Z L —F AF i BEEK, PITF o
A%, RSB RIBARIZIE FEA
BagFR TN, £ F @ AF 4 Fok
BAG., RPIFE R ANEEE

V'
<Fo

AR #Ae0,1998; & £ 2 2000
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Logistic Regression
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(2005) sion, BEAIOAAE  SEEH, HFIE. Sl

gl IEETS T

E 5 HERLFRLHEMKZ  Logistic Regression =M AAEHAREK, KF

(2006) REIHT AR PR BBRAT S AR
M. TEFE. H—RHAXR
A, SSE A MELE R B AR
VIKAGR 2R B B e,

O . RAeTFHE A ERFHE - Logistic Regression iz #2348 K. WMEHT #

X B B. BAEIHR AR TR HERLE. KB

k3 * Al EREAR] ko, TAE

(2006) FH

o ok BB AEMA  Logistic Regression X HALE. AR E., BiL.

(2007) SoAE AR E X T3, BRE IR

B, BERE,

FAAIR: A
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F=% Btk

A T RA G, RANBATRGFRHZ RERBIR 7 RIS, F—i AR
HRAERA], T RAHAFAR TR HF IR P EAEAY,; H =t AR E RIS,
F RS AFRATIER G G HAF, F 5 B AR REGTR 7 % BRSAHT
(Discriminant Analysis). # & #@9H7 (Logistic Regression) & EUEIE Fa1p 42 425

(Back Propagation Network),

Fo—Fp TR E IR A

ARAZ R FREFRTATAPOLE AR, ROBTE FAEPE 3.1, 4%
AFAIAR B 2004F~2005F M, e FRFR T LG AEE AT P AWREH, &
ERE3HA 10,0954, FARAREGT IRk B A BRI P 300 R Bk SR EH L E
WP 3004, 483F 600 FREA, VAT P o BRI O R AR BT AR A 22 @R R
BATH M. AR SPSS 1704382 A B FI9AT (Discriminant Analysis) $28 & #7

(Back Propagation Network,BPN), 3Kt R & FirFATREEA M ME L TR IEY
B, AR TR AU AT FHEIRZ 2004F 5 2005F M, B A RITARERHZ
TR O AATIGE, L ORT IR R ek 3.1, FULE A9 5EHE & B ELARBATATAE
T BREARN, MAEFIATH SRR A AR AT —, MG I EIRITIRIZ AR
SLH | MO EAMSATRATH ok b BT AT LA L R ¥k,
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. | EEHER] EHES
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% 3.1: BT sz 5 BB aB 4 2 7|

10.

11.

12.

13.

14.

15.

16.

BE (RREHEA. PARFETITLIR),
FA R EAS] (ARMEHAS]. HTEEA]), T

\-Rv

R

FEBE. A, SLE, AR, BUKGIEN 3],

BEAR. AP

¥ BRI, ER, Bk KB, TAF (RN S5 R

F A AR B E I,

faﬂwwﬁz%% (F3AR, 5 BALE R LM, AR R
BREHHRI),

By, #13A. RAGE. T HE,

GRAPNIFREHERZBL (KFF. 54 AFH. KE.
S ALE. GAR. KE. PRFH5EFNRI)
RUETHIT GRS, Bt

gl kIR AL TR A A BT, BRS RSP,

LH. BmALE,

A B
FHA05% (&) vA LB S T iditiin. 4. BAF

Z ARGk (B BT TAERTRIN),

ﬁk*#ﬁ  RleskmARF R, R AERAAR N RAT
$$m$ﬁﬁ%ﬁ%ﬁwkuiaﬁzkﬁ%%miui
FeER— R R L —HAE 30 R sk (A4 R
M)

FF R F —REBATIE AT A 4 — 18 A4k
WA RE AR IAS (REFIIERIRE, RBEE
RRF| £ LB ATRIL) &

AR ROIRAT, AR IR
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JA

H—fp %

R Z G FEE AR AT IR VAR § SRR T AR B SR A
PRI, TR, BRESEREIITRE T
AT K P oA

VUNE AN

o B AEER S

% M E

T

AW 3.2, & 3.3,

BERRBRLH ok

% &R T R IR B, LK
RLERIASRE PO AT B, 2B RR B &

& 3.2 ReTHF PFHBERE
FHRR X SR AR S HILH
Y HF PR HFPiRYRT 0: JE% P
1: s P
X1 RN FFErARE—F 0: 20 AT
FTAF 1: 21~30 & T
2: 31~50 %7
3: 51~T0 & T
4: T1HTALE
X2 AR e HFPEALGS 0: 07T
o 1: 25 AT (%)
2: 28 LA E
X3 PEAR K IR AR LA £ 0: 07T
HagT P VERA IR AR 1: 1~50 %70
2: 51~100 & T
3: 101 &ALk
X4 FIERA K IR P 0: 07T
Kk P SR AR A 1: 1~50 & 7T
2: 51~100 % 7T
3: 101 B L
X5 12 Ak HFEPREAERERAT 0: 0%k
KR 1: 1~3%
2: 4~10%k
3: 11~20%k
4: 215k VA E
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AELA

JOIC (& ak B &1

3~5IR

SRR RA Y AR EE ok
X6 fERFAET  BHFPHARGAF 0: 07k
4Tk 7% AT IR 1: 1~3%
2: 45kVAE
X7 2 M s #F PIAs ARk 0: 0%
ABORARIH WA GRS 1: 1~2%
BAIR B 2: 3RVAL
X8 R FHkE HFEPHARET 0: 0%k
HIR B 1: 1~3%k
2: 4~10%k
3: 1154 E
X9 iTorEeF ¥F PP FuiTRE 0: 07T
MG FHAZ B L 1~5 85T
2: 6~10F 7T
3: 11~50 7T
4: 51 EAAE
X10 iTorAF HF pieise+ 0: 07T
eI MBER CERER 1: 1~5% 74
2: 6~10F 7T
3: 11~50 % 7T
4: 51 E AL
X11 Fl ¥ R {8 A HFpRLRMEA 0: 0%
ENVE 4 AR HAMAT SR A 3 1: 1~2:%
2:
3:

15 ) 45 AFH
R

6.R%VALE

BRI AR AR
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& 3.3t ReFHF P AITAEHA

FHEKIE X SR S HILH
X12 BRMMBE HFF P aEAMTRH 1: 2B AT
ReFaRbk 2: 3~5 &
B 3: 6~10F 7T
4: 11 B AL
X13 FokEARE  HFpEHEETR 0: 0K
F—kEREEE R 1: I~TR
2: 8~14 %
3: 15~30 %
4: 31~90 K
5. 91 RWAE
X14 B M % =18 A #*F P o AKARK 1: 2& U
KB R H=18 AR BRE 2: 3~5 &
3: 6~10F T
4: 11 H AL
X15 B M4 5 =18 HF I AKAR 1: 200007TATF
RAALH B A A FRAAE A 2: 20001~50000 7T
3: 50001~100000 7T,
4: 100001 7Trk £
X16 B M4 5 =18 J FF o RAKak 1: 5000 AT
BHREH B A R E9E K e 2: 5001~50000 7T
3: 50001~100000 7T,
4: 100001 T4 £
X17 B R4 5o <18 J FF o AKak 1: 28T
MRBE S8 AR R 2: 3~H &
3: 6~10F T
4: 11 B AL
X18 B 4% Fo <18 S HF I AKak 1: 20000 LA T
RALE ~AE A N6 IRAEL 2: 20001~50000 7T
3: 50001~100000 7T,
BETA
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AELA

BERE T S oA S HL
4: 100001 /T4 £
X19 B A% %18 HFPEHMHAR 1: 5000 /TATF
BHLH ~EANEGEREE 2: 5001~50000 7T
3: 50001~100000 7T,
4: 100001 LA £
X20 A% H—F HF P B RKAK L 2B AT
MBS B AR 2: 3~5 T
3: 6~10F T
4: 11 E AL
X21 B A% 55— HFRPEMFKAK 1: 20000 AT
RARLE —F N RBLHA 2:20001~50000 7%
3: 50001~100000 7T,
4: 100001 7Tk E
X22 RABE—F HF P e RAK 1: 5000 /AT
BHeA —FANER LA 2: 5001~50000 7T
3: 50001~100000 7T,
4: 100001 T4 £

BRI AR

gp B9 A7 (Discriminant Analysis)

\\\

%

Discriminant Analysis # B 9 244t R R BHAL AR A Kb AL 594 X B 9 AR b
G, HBE KD SAERY, TMERES £—AGERAT, S8 AT Azt 4
B PTBEgRERE, B R, MACHRAN I AR RA, AR A AR F a4
RLEAE, A BT A48 TR — B R 769k Bl SCEE R, & —Ei A @
SR G FIET ) ST AR EERS P57 B 2 T Bl 69 RF40, st R R e EAL B, 1% A&
R 77 AR TR, B BB T HF
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2
A,

g

o
’A\ ,%

B AR B 6 B ap e AR SE 6 [ 73R, A1

R g EFRA I H LA JESRAT o B Ansd Ry FA R A, Bl FSLE JER AT
BT 77 iR Ao

= Wy R AR R HSER R0 B JF A
FEAEH B, T & BERH) S BBIEIR Y, T ARF (BRI A 3R ), EABRATA

ZuE, Bl LB BB T 8990 7 k9o

=. B% (Fisher) 89EFPRA] (SAEAE 5|97 Canonical Discriminant Analy-
sis):

ST B A H BAERE AR F B RATTAT BB A3, R RILEM S48 0 =
(T1, .. Tp), BRMEE y=bx, MELEHN vy, ARMEDE b, RFY y HEUELA
KRB GIHRE ST o AT R & ARG EAT A F R BLay 3 by, Aah SUE Ak 7 ik 384T
B 354,

$wfp B EHEEHSH (Logistic Regression)

Logistic Regression 893 AT X foid 464 @ i 4n Fl 6937 | #TT G —1BUR &
B 518 8 L 0 W, A2 IR ARG B R RA S S (D) 24
B, AR R ARG B S AT P AR B B R R, 2 W RE A ZABEE, SRR SR AT
RERL T R, Ak, &7 4 R AR HOR AR Hog-28 R = Ja 3 # A% Logistic
Regression sh4 mOTAR-E 6 5T 77 ik, A28 ARG S BA R E EE1k) 8
EFAE A ELbAE A A R AR R R R R B A A T R AR, TR A
VRN RE S B b fBRL, M BT i —F A3t ATae TR A R 4909 E, Blde: £5
MHEFRITEERAERFLREFTIHA, HBEARRERAZLER, TREHETXE
SR RAABRE T, T A S HCOTVUTEAT A R R BOEH, JoIh, e B LR RIS 4
BRIRIRRIA G, EE G RR G, AT, RATIFFINATF, LATIR Logistic

.

Regression,
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WAE BT, LR R RS EMARAET R, 4L RS (P) RS R
# ()2 M1 A

of @)
Y (1)
Hb PRt 5IAX
f(x) = Bo + Brxy + Botg.... + By (2)

(1) RAPAIEER IS AL, {240 il & 4450k, AT, 25 X
W A (P)RTREAEFHRAYEE, T (P)ZAF (v)BE, £ (P)(r)8 MEHL

- P 3)
A (0dd ratio) A&:
1_% _ @ (4)
Tt SR LB H AR AT
lnl fp = f(z) = Bo + frz1 + Poza.... + Bntn (5)

REAAAN (5) # v B ZAXEE FPAEA Logistic Regression 4,

Logistic Regression # 5 A X 4% 7T A R AR S S TAR S (8 B 30) B B4
M HAE SR PR R A 1 10, 2 AREAFHEERFHFGTEA, 2 BIERY
H, REAEEH =5 FARIRZ B E, FERFAEFARES AL (0,1) XM, BARF
PRE A AR B JRAE X Z IR R B, $Od RARMRE R BUR LB B 2 Mihik, & PRKAT,
Bl R Ak AABIIRT AR PEA (0,1) ZH, BRFE RS FH
S LEPIRAREE B F A RE IR TR R, BRI T A R, BIFIRFHA
THA,
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% A fp FAAVEEHR (Artificial Neural Network)

Artificial Neural Network #/R3Z 25 A 5 i fhag A 82 o 497048 Utk 4840k,
— AP LE AL B3 S A TAVLE L (artificial neurons) 2R3 4EPT28 A%, 3t 7T 14
R EAEHEIEAEN, (network model), A IE (network paradigm)(ZEH5m%,2000
)o 14 Freeman and Skapura(1992) #95€ &, FATh4E 43T AENG 4 A48 #8369 F SRR
TAG, © AT RE B MEATAVE ARG A AP E IR R 71, T fe—(B4E%%
RGP, —AATAPE IR RIAA TAPE AT R, RBEF g tastE
BARFETRRHEE (weight), 3t FTIAIEE AL G A TAPELT 698 R B, Wy
HE BRI R EMATAVE g P o LEEMAT ¥ 240E 3.2:

4

XI 1j
x-“"f.__ =
\ ; »

f

X 2 HJ_!? j —>| Z i
H i _F'_'_F_.-"
Xﬂ iIIFH J

3.2: W IFE

EB3.2F X, Xy, o X, RESTAE W, RERSRG R, Z; = > Wi XiRk
holiFa, f(Z,)BIARE— BRI, Rk Y, AR M
B AT % 46 Bihia mps A XA 3R 548, 3 (2000 ) #E 5 AR T #lo k 4

1LEHXZE #®@% (supervised learning network):

HERRART BAFIIRIEN] (M ERAL, AR R, B9 P TN S
STt BB ) RO, B AT R (RATRARRUE, T F A 4 B
JEA),

35



23k BB X2 F 4% (unsupervised learning network):

PR AL BATINRI ] (RAMAGLEAL), S48+ 5 W Jeblag M AERBBRAL, A
JERAFGRY] (AIMALEA, 7 F Hfean g ARG B B — IR B ),

3 NE %% (associate learning network):

FE R REAR P BT IREEN) (KAL), A P 52 % 4505060 1 23T IEAL ], U
AFH R (R R R LI, 7B 27 SR A S B 9 JB R,

4 7z 38L& M #8% (optimization application network):

AP RIS T T8 ) AL, BA — R ARGEALER: H—R ke L3
FHEEAE, A AR EHR AT, 8303 B AR R AR 0GB R, %R R S kAR e R
B2 o YA R 6 #A5E RAR K AR 48 X 28 W80 R AR Aa ke

WA BT EMI TR T A RGE B R kA, E S HATHRIZAL ). B . B
FIVAB A EAE R AT I, BT B R A AR IR R AR X, AR A IR T bR
B JA3% 535 SAR3AEHA9 425 (Rumelhart et al., 1986), B3k, 4R SA7b 42 4B5% AL 8
A2 LR AIEF-LRAE AE) TR, WINTF S JRiZ AR AALARE F AT A MR EAT 54T
B3, Blhe TG BIE, s E TR 12 ATARL 12 HHE. AIERFAR] Rk )ik
FAF A (Berry & Linoff,1997; Vellido et al., 1999), & £HA, A F % esa4b
iR R XAk, MARIE Vellido et al.(1999) 895F%, 7~ 1992 %] 1998 FZ M, £
¥ bi& R AR BRI R T ik A, $9R T8% e9P AR R ISR FAAv 42 #8958 (Back—
Propagation Network, BPN) f3E4T9-47, B H|, d7»AMEUSIEsarp e faes LA 20 Herk
B 5, CIARAR R R B, SORF R AR A Bk A e iR AR XA BT T A2 —,

—. fElfEdaspie s (Back Propagation Network, BPN):

TR G R AER T, Bt R X G 6Bk faih e 483 (Back Propagation Net-
work, BPN) st EARE M, JEFRA B &L, 6% AZATAR M EZ A%, 19745F P. Wer-
bos 12 H A SB35 T L SRR g Bk sds, e e gk b AR EA, BT 1985F
Parker #x#% B3k 43S Bl Rumelhart #= Hinton A 1986 4% 18 JA £3E
%2 (General Delta Rule), 3t#& 1§k AP ie s Tk, TARMEE XA H 2, B4

EA4 TR B AR AR A0 FAATE R — B AR A S LS, SRk W
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BT VAR IR S 1R s RRIRTEAM AR AR SR | 3 L JR AR Mg S B R, B 2 S
AR EABABRR,, BURE IR S 488 X Mt hu 8] 3.3 T 7,

WA R R b

®

e & EE

BULIE FaAP R PR IRAR B L 48 A B, SR G A .

1. A& (Input layer): R IAE#, PPalREblzignd =, LREETEA]
IRFTR B 892 F ZmeT e,

2. [$# /& (Hidden layer): FIARRMAREE LM X ZHE, LREEALKA $
SARR JAER By Ak T RS,

3. #rd & (Output layer): RSB E & 8, LRTFTE AR AT,

HF— RN B R — R B SR, B E— R h AN EUATAR, BEEMA
b AR T a4k Fl G M 69AVAE U RE A iR dked, iR 439 28 — A4 H B AR
(weight), EREMAGNEN ETRALE, BZT 2, HEdhoIa6g5855, B TIER AT — G

i F R R — B AR

WA AP MR B AR X (model free) XM ik, HitdefTik 2 A8 %
M TSR B R BAR L NPT 6L & Z AP T B %, AR 8w, 12d X%
ERAERF, TRF GRS E REE R AT R ARE (localoptimal) 15 (Freeman
and Skapura, 1992), Bt &% 2 HFBAL XA, 17048 B 4B b9 T F /AT % 7 @y
%,
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Soh, FAAVIE IS H AN G HOA AT BB K 0GB B R, A e RS T R AR TR
), AREFABRIKT, FRELABTRE d 4t kR, REEBMA B Z A3,
AN F R T, SRS T P TAE IR | AT 67 N Rk T
R, AL R SAIR 2 A9 AR EAT FIBT, Davies(1994) 3252 A ik bk BIT A R4
R —5 L, A HBEBE (trial and error) A AR, WATLRE NG INE AR A G
BRI E Ty, B8 % e9iv U B $EARTT VA BT 2 H AR 12t
DNAREFHPE T T L % 69 Y 8 ) e A0 AR LI B B #E3E A X Sk R AR A ey
& BB 69 B R,

BRI FaY L2 5% 09 HAE LRI Z A AR EI% (gradient steepest descent method)
BUAS, AFHRES R IR E S B AR R X £ B RO IME, BEB e RETIRE, RaE
ARAFEEG DR, TREP | SRS IS 2 F R AR RS byt /g (AWig):

AW = —n(0E/0W3) (1)

EFRXT, nAEEFDAERERR F = L3 (T — A% TyRTHAME; A; £48%
Wil L, BHFROR DG HERERL GRS E R, BROZEREE
1% SE 6 KNG K, FERBALE & IRV, M R R BIE i R Y IR I
Wi, HEREJBHENEIGRIME, TRAPFEE F XK KRS E R A,

AT, AE AR Ak, £URERRA ST AT 8 AT &G BB RARS
i, AR % B89 U A AR AR 4ol T BB UR AP 48 436 09 B2 W AR R 5 F R E (Vel-
lido et al., 1999), AR T &§XIK Qnet 20005 K k88 2 11§k Fa1h4e sk 4t
WAL FITA G EORARTARMER | A 2 RREATRAE A9 4R,
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B FHER

N

AFEH T Z A AR ATF L SPSS 17.0431 2R #0882 B 7947 (Dis-
criminant Analysis) $25 & #7@ 8547 (Logistic Regression) & Qnet 2000 £ % #58
Z %k Farbseiags (Back Propagation Network) B &9, BB =FB5EE, H
— B B A AT, LRSI F P A AT AT, =8 BSHH AR
P EBGEH A SPSS 17.04L 3B B 7497 (Discriminant Analysis) #1408 #
BgRAZ M, B = A BAT AT R P &R E, A SPSS 17.040 3R ik & M@ s A7
(Logistic Regression) #A7% 4% ey B, 5w & BSH AT+ L&A, L Quet
2000 &5 kA8 E 5 gt 1R saqp e #8%5 (Back Propagation Network) TAZAMEX; %
B8 By S AR 8y XA R

F—p AT

AR AERE 6001BARA, E£F P 3004 i HA P 3004, £HEAT Logistic Regression
SR R AT, AR XI5 TeG 7N, TREMMERSHeGHR. ka2
AR T

—. FlA

Bk 4. 1450, 12 600BHRAT | SFATAFAE 20 E WA T 3 T2HHB4A 32 12%, 21~30
B 1028454882 17%, 31~50 HUH# 1996488 33.2%, 51~70 &4
3 12044548302 20%, T1 &AL 107 HHAE5E3Z 17.8%. B3hilt i P opTm 2
31~50 # U 118, HrbFiE 39.3%, e F AR A4b48F 33.2% &8 6.1%; 51~70
BaEE 684, HuRiE 22.7%, WL P EHAELEA 20% St 2.7%; T1E A L
504, bR 19.7%, e L P EHAELF 17.8% & 1.9%; A AR ZHERERESF
BAE R (31~50 BT S5I~TO B A TIEAA L) AP EBSEF LR RS 1R %
R TR 69 FP %, MERLEE RAE R B X A9 KRG 5 4n, BIR LA GEHR T 7

AeFlT s — SRR TR,
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A1 NS

D L P st

A £ P S S

0=20%LAT 67 223% 5 1.7% 712 12.0%
1=21~30%T 52 17.3% 50 16.7% 102 17.0%
2=31~50% T 81 27.0% 118 39.3% 199 33.2%
3=51~7T0%L 52 17.3% 68 22.7% 120 20.0%
4=T1%7TAE 48 16.0% 59 19.7% 107 17.8%

=. 5 R

W& 4.2/3%, £ 600 ATY, R AL HE A 0LFE 551 H1E4a8Z 91.8%, 2
BANT A 44816503802 7.3%, 23 Tk 52 5H4E4E = 0.8%, Bkl il P 547
T A&pRE 278, R 92.7%, WA v EHE4eAe 91.8% &l 0.9%; BB A
B 2B AN LA L5 kR 1.0%, e v R AHb4EAe 0.8% ik 0.2%; sk
BRAERBE X IHM R dm, B EBRBGIHER TP s — R B R THE,

& 4.2: B8 A B AT

EF P WP w3t

B e EH FE OFEH O FE O EH O kE

0=0-T 273 91.0% 278 92.7% 551 91.8%
1=20000/LATF 25 83% 19 63% 44  7.3%
2=20001 LA L 2 0.7% 3 1.0% 5 0.8%

= R IREST P
hk 4.38F40, ££ 600 HHA T, BRI 0 A2 455 PHBAHZ 75.8%, 1~50
B E ABABAEZ 7.2%, 51~100 FHAA L 17THE4EZ 2.8%, 101 F AR L4
2 S5 AEAAEZ 14.2%, BRMIAP AR T WERBEIIRE 004 2314F, b fiE
T7.0%, Pait P HFEAHEAAR 75.8% Btk 1.2%, Mt B RAERIE G R AN RS H Jo, T
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B AR AR Bt 7 Ak Pl b — R B R,

& 4.3 PERAKIRBALAST PARAIHT

EF P L P Kozt
PErRA AR FH onF FR o oF FHOE
0=07L 224 T47% 231 77.0% 455 75.8%

1=1~50% 7T 22 73% 21 7.0% 43  7.2%
2=51~100&z 10  3.3% 7 23% 17 2.8%
3=100&F AL 44  147% 41 13.7% 85  14.2%

W, SEIERAIKAR AL P

W& 4.445 %=, 15 600 A P EAEAREEREE 004 3F 86 H1E48. 82 14.3%, 1~50
B LA 263 ABEE . 42.2%, 51~100 U4 8THFAE4EEZ 20.0%, 101 & Uk E
HE 141 1B EZ 23.50%. B P ITi 5 AIERMKIRE 51~100 AL &
444, Fre Rz 25.7%, WA ¥ RA4ELEAR 20.0% S 5.7%; A&AERZKEREE 1015
A LR 90#F, Hrb &R 30.0%, e R AE4EF 23.5% Bk 6.5%; HEsb & RAE
REH R IHM KRG F 5, BIF LA BGGIRE 7 e Al b —% B2 FHE%,

&R 4.4 BIERBZKERBALSE PRAIHT

EF P Wi P 43t

SYERAA K Fg wE ¥ R ¥ ik

0=07 60 20.0% 26 87% 86 14.3%
1=1~50% 7T 146  48.7% 107 35.7% 253 42.2%
2=51~100& T 43 14.3% 77 25.7% 120 20.0%
3=101 &AL 51 17.0% 90 30.0% 141 23.5%

& 5 MFEaRE

W& 4.58 %0, £ 600 AT, BFA 12 AFARE 0FRkF 3t 1744154832 29.0%,
A TSR 1~3 Ik F 4 1444548302 24.0%,4~107k & 3 1884H1b483 % 31.3%,
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11~205k &3 7646452 12.7%, 215k A BB 3 184F4b4E 52 3.0%, Eskill il P4
M s FAERAFRRE 4~10 RE R 1174, LeRiE 39.0%, i P £ 64
31.3% &t 7.7%:; FAAE AFLAIRE 11~20 SR E #5540, HrkFiE 18.3%, AL ¥H %
PribaAe 12.7% & % 5.6%; FA S AFHRE 21 L3 184, b FiE 4.3%, kb
L9 IR AAE4EF 3.0% 2 ik 1.3%; AT A R FATREAR 5 | 254 3 i &9 69 i R AR
Ko Mt RAE AL h L AH I K% 50, B LA BHHRE 7 it 2 sb—F Hoe
L%,

& 4.5: 12 TSR EGEA ST

%P eV st

ERFIRE F¥ rFE F¥ o rE FH

0=0%k& 122 40%% 52 17.3% 174 -29.0%
1=1~37k 81 % 27.0% 63 21.0% 144 24.0%
2=4~107k 71 23.7% 117 39.0% 188 31.3%
3=11~20%k 21 70% 55 183% 76 12.7%
4=217k¥A £ ) 1.7% « 13, 43% 18 3.0%

. 3 AF s ale ek

W& 4.64F4=, £ GO0PHEEAT, 12 AF a4l F4ask3 0%kF 4L ST3HHAELHZ
95.5%, 1~37kFH 244H4b4a8 2 4.0%, 45k A EEH* 3AE4EZ 0.5%, BEsbad
Potims: 12 AFkals ki 05kF3t 2044, b RiE 98.0%, ik ¥ HFE4H4E
Hfe 95.5% @k 2.5%; AABNABEILER Pz AFREUFF4RE ( 1~3 k. 45RA
By reF T.0% MRS P 4.5%, 8B —AAE AR R AUT FARE % H IR B & 69 PP
%o MHEREZLEH T IS ARG F o, BIX EAAR GG E 7 8P s— S 8T

TH%,
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& 4.6 3 HF AU FAIREAAD AT

D iV 43t

BRFRAE AR FR R FR O E FR ki

0=07k 279 93.0% 294 98.0% 573 95.5%
1=1~37k 18 6.0% 6 20% 24 4.0%
2=45k A E 3 1.0% 0 0.0% 3 0.5%

. A2 R A4 2 SRR SR AR A B

W& 4.74% 4=, f£ 600 AT, 12 i PR AR BGRARIAE S 0.k F 2 510404
KBZ 85.0%, HAAZ AT/ 1~2 K CAMABAE3Z 10.7%, 3R VAL £ 26 448,
#Z 4.3%. EIRMM P oA T S 1E AR ISR RAR SR AR 1~2 KA 374, £
R 12.3%, WA FHEHFEEF 10.7% & H 1.6%; HERERMETLEd L5 K%

$idn, B LA bR E 7 e Pl b — R S8,

R AT Az AT SR SR BT ARIEAT AT

E% P e il

F R S AR SOR AR FH kE FH o FH oF

0=0K 260 86.7% 250 83.3% 510 85.0%
1=1~2% 27 9.0% 37 123% 64 10.7%
2=3R¥VA E 13 43% 13 43% 26 4.3%

m & 4844, £ 600HFHRA T, e FHFRE 05k 1483416488z 24.7%,
1~3 7RF 4k 286 HH1b4E = 47. 7%, 4~107k#H 4 164145488 27.3%, 117X L4 4
QHAELHZ. 0.3%, BRI PO ® T B FHFIRE 4~10 fRF3 1194, HibF
i 39.7%, W P IR A4E4EFe 27.3% FiE 12.4%; ABET AR F P8 E v Ao F iR
HFBHEFTHY, HFARETHREM S, BRI POMBRICE ., L& RE
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R L IAPHT RG340, B LABRR R 77 it Pl sb— S BT E 8%,

k 4.8: e FHIREBEAD M

EF P g 4zt

RaeFik# FH F FOF FHOF

0=07k 102 34.0% 46 15.3% 148 24.7%
1=1~3% 152 50.7% 134 44.7% 286 47.7%
2=4~10%k 45  15.0% 119 39.7% 164 27.3%
3=11%AE 1 0.3% 1 0.3% 2 0.3%

U ATIMRE TR B

Wk 4.94F %, £ G00HFHRAR, TP FREBARR 044 15016488
25.0%, 1~5 EHAAE THHE4EEZ 12.50%, 6~10 &LHEHE 56446488 = 9.33%,
11~50 #TE & 2194462832 36.50%, 51 & L3k 100HH1E4882 16.67%. &
AP AT AT TAREEE 11~50 &0k 1250, Lk Fag 41.7%, ek ¢
MEHAELF 36.5% = 5.2%; ATHMRe FARERAE 51 EH A B 704, Hdd
23.3%, L M EIAELEA 16.7% B 6.6%; PABT RAT/MLE TR BREAS, B4
ML R R, BTARERF T PAFTAT, MEAREEET RS, By 56
TR HFRAT IR ST, I 3, AT A AR K 3 e, HRBbEE R

£ BRI R%GFidm, B LABABOHERE 7 it PR s — S BT T 8%,
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& 4.9 1T e FTARE BB RS

D iV 43t

ReForaE FH wd FH kP F okF

0=07T 102 34.0% 48 16.0% 150 25.0%
1=1~5# 7T 46 153% 29  9.7% 75 12.5%
2=6~10% 7 28  93% 28 93% 56 9.3%
3=11~50%T 94 31.3% 125 41.7% 219 36.5%
4=51LAk 30 10.0% 70 23.3% 100 16.7%

AT R e FeH B

B & 4.104F 4%, £ 6004HEEAT, IT/h e FEH MRS 0LE 169116488
Z 28.2%, 1~5 BAEHE T8R4 Z 13.0%, 6~10 & THEE 67H4E4EEZ 11.2%,
11~50 # &3k 225 R AB4A 2 37.5%, 51 & Uh E& 3 61 PB4 10.2%. $3kia
MPIMTmE: TR FOHAEE 11~50 Fadt 2254, Lbfig 43.7%, i@
HEMELEA 3T5% @ 6.2%; ATIMRE T MR 51 &l b4 4640, Hu®
i 15.3%, e AL R EAELEF 10.2% @ B 5.1%; BT AF-FAITIM e FCHME
BEEBRIABRR, A AVTHREFRBCEEE ik, BrhFARE TS RARE
T1o ML BERIEZLEd L AT KBS 40, B LA B S HR T 7 it Pl sb— S S

L E
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& 4.10: 47N T B R B ARG

D P s3t

ReFeymAaE FiH kd FH kP FH o

0=07T 110 36.7% 59 19.7% 169 28.2%
1=1~5# 7T 44 14.7% 34 11.3% 78 13.0%
2=6~10# 7T 37 123% 30 10.0% 67 11.2%
3=11~50# 7T 94  31.3% 131 43.7% 225 37.5%
4=51% Lrh b 15 50% 46 153% 61  10.2%

+—. FERERMEASHA LK

WA 4114340, £ 600 AT, Bl ERIREAEHRE 05 12816488
21.3%, 1~2 RFZ I 219464882 21.3%, 3~5 RAEE 17944832 29.8%, 6.%VA
bk TARFABAAEZ 12.3%. BB P AT S FlERLRE A EARE 3~5 KA
#1794, FreFaz 35.0%, e AR EMHAELEF 20.8% & 5.2%; RlERLREAE
FRE 6K0A A 534, Hrk R 17.7%, AL R4 F 12.3% & 8 5.4%; 12
THRARBEPHELSOTRES, £REARY G TRGEFRITRFER, REE
HRBA G AR ERERIGIRZ, ML RE TR G T AW KRG I 4, B LA
R MBI 7 e A I — S R TR

& 411 FIERARE A ERARBAAIHT

EF P e il

RlEmiimie ALk F# i FH i FH o nF

0=0k 88 293% 40 13.3% 128 21.3%
1=1~2:R% 117 39.0% 102 34.0% 219 36.5%
2=3~5RVA L 74 247% 105 35.0% 179 29.8%
3=6R¥AE 21 7.0% 53 17.7% 14 12.3%
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+=. AREEEE

W& 4.124F %0, J£ 600BHEAT , BRAEZE 25 LA T H & 51HE53Z 8.5%,
35 B ACAHEREZ TT.3%, 6~10 U3t T2HHB483Z 12.0%, 11 & T4
EEHE 1I3HBARZ 2.2%, BRI PN RS BRAZREE 25 AT H 4284,
HruFig 0.3%, WA P EHE4A 8.5% &t 0.8%; A RMAEBRE 3~5 BAHHE 236
H HbRE 78.7%, B MRS T7.3% Bk 1.4%; PARETT R R BIsRAT HAN
R BRI MR, T8 fiF BRI, M ERET BRI IS REE
Fo, BIF LB SR e r it Ple e — S RE T,

 4.12: BRBABEEAINT

ha AP Kzt

WRAEBE  FH R 3 kE FHonR

1=2& TV TF 23 %' 77% 28 9.3% 51w 8.5%
2=3~5# 7T 228  76.0% 236 78.7% 464 77.3%
3=6~10% T 39 13.0% 33 11.0% 72 12.0%

S =

4=11% At 10 3.3% 3 1.0% 13 22%

+=. F—RkEmARE

& 4.1343 4=, f£ 600 AT, B—Xk I AREA 0 KA 4 1931164882 32.2%,
I~7 KRB 1548465832 25.7%, 8~14 RZFH# 60416432 10.0%, 15~30 k&
£ 62PHEEHZ 10.3%, 31~90 KA 69H{E4EZ 11.5%, 91 KA L& 6244E
K 10.3%. BB P oM mE: H—REARE ORF £ 994, LruFiE 33.0%,
O AR A48 32.2% 3t 0.8%; F—REAREK 8~14 RHE &% 374, LruFid
12.3%, rei R R4S 10% S d 2.3%; H—REHMRE 91 RAEH 3 324, &
RE 10.7%, e w1548 10.3% @ 0.4%; BT LIRS FHE6 & SdF it
LR JERF PHE 2 F RAEA Y, ML ERETE I LIS R%GF 5, BIF LAJAL

W 77 it Pl S — R BT HH
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% 4.13: B—REARBAEARGHT

D iV 43t

BkEARE FH O OkF  Fx owE EF¥H o orF

0=0XK 94 313% 99 33.0% 193 32.2%
1=1~TXR 80 26.7% 74 24.7% 154 25.7%
2=8~14 K 23 77% 37 123% 60 10.0%
3=15~30K 37 123% 25 83% 62 10.3%
4=31~90 K 36 12.0% 33 11.0% 69 11.5%
5=91 KU E 30 10.0% 32 10.7% 62 10.3%

T, HAK R 8 AR

WA 4.14435m, £ 600 AT, ) A1k % =18 AAE 8 23 AT A4 5041548
#=Z 8.3%, 3~5 B 465 AT Z T7.5%, 6~10 B UAE 3 T2HH1E48EZ 12.0%,
11 B AR LR L 13464 2.2%, BP9 T s BAE S8 AERE
2B AT A& 284F, bR 9.3%, A FHEHBLEA 83% sk 1.0%; B AK S
=B AMCREE 3~5 B A 23648, HrFiE 78.7T%, W ¥R L 4EFe TT.5% &
b 1.2%; BT RALPMATERRAZE PR EFAS AL AT BAZERe T T MEE,
MR RAE LB L AT R B e, B EAAE H SR 7 Ae Pl s — S B G 48
e

& 4.14: 3 RE S =18 AR BRI T

EH P g 4zt

GBI AEEE FH R FE OFE FH F

1=2# AT 22 73% 28 93% 50 83%
2=3~5 %7 229 76.3% 236 T78.7% 465 T77.5%
3=6~10% 7T 39 13.0% 33 11.0% 72 12.0%
4=11%Lh b 10 33% 3  1.0% 13 22%
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T+ &, BAE S8 ARBLA

W& 4154340, £ 600HARA T, By R1E 5 =18 A4R484 48 200000 T4 62445
K2 10.3%, 20001~50000TF 2E 395 #HAL483Z. 65.8%, 50000~100000 T4 4 116
PRAEXEEZ. 19.3%, 100001 WA &2 2THH1E48 82 4.5%. B3 P o pTdE: B
#% % =18 ARAEEE 20001~50000TH 4 1994, HrufiE 66.3%, i ¥ HFEAH1ELE
Fo 65.8% @ik 0.5%; B A& % =18 A4R484£ %8 50000~100000 TAH & 614F, HrtFiE
20.3%, rE IR HELEF 19.3% B 1.0%; AT L E PIRARA AR E B E PT X

Fig, M RIEZRBH T IS ARG F Fn, BIE LAARGGR T 7 e Pl sh—% 3
ARG,

# 4.15: B % =18 AIRAE S AR AT

EE P WA P =t

% BB AitsasE  EH R EH R FH R

1=200007TVA T 34 11.3% 28 93% 62 10.3%
2=20001~50000-T 196 65.3% 199 66.3% 395 65.8%
3=50001~100000 T 5 183% 61 20.3% 116 19.3%
4=100001 T4 £ 15 50% 12 4.0% 27  4.5%

T BAK S B AExe

Bk 416454, /£ 600 RA T, 3y A%KH =B AR K EH 5000T (&) ATHH%
ATS PB4 Z 79.2%, 5001~200007C (&) 4 7T3HHE48Z 12.2%, 20001~50000
(&) F3t 434832 7.2%, 50001 7TA EF 3 OBHB4EHZ 1.5%, 3kl P
Mg B RAK R AR AEREE 50000 (8) AT H4 24648, HrbFag 82.0%, i
¥R PAELEF 79.2% B ik 2.8%; PARETT LI TSR, TTHRIRE R &4,
HepbdE RAE BB X IS KRG F Fo, B EAAR G TRE 7 P — S T T H
%,
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& 4.16: 3% H M8 AR KBRS

D iV H3t

AR S B AREAE FH O OwER FH FE F¥H o rF

1=50007T (&) AT 229 76.3% 246 82.0% 475 79.2%
2=5001~200007T (&) 42 14.0% 31 103% 73 12.2%
3=20001~50000T (&) 22 73% 21 7.0% 43 72%
4=50001LA £ 7 2.3% 2 0.7% 9 1.5%

. By AR S SSE AR
B 41744, f£ 600FHEA T, 31 R Fos B AARE 88 28 /AT H4t 4244548
HZ 7.0%, 3~5 BUE I 423458 EZ 70.5%, 6~10 & LA 4E 98 HH1E48 82 16.3%,
11BN B 3THAEMAEZ 6.2%, BRI PO E: BAEK BB AMERR
3~5 Fugd 2160, R FiE T1.7%, e v RAFEAEAe T0.5% & 1.2%; itk
AW ENBFILES, NBETAREFTEFPENRORREACTHANE, TEGER
JE, AR MR RZ IR G, ERERERLEH T IS RS HF, THL

%
IRAE W R 7 e IR S — R R BB

& A1T: 3K BB AARAE BB RS

% P e il

WRABESEAEEE F¥ i FH O kE FH O E

1=2FTATF 21 7.0% 21 7.0% 42  7.0%
2=3~5% 7L 208 69.3% 215 71.7% 423 70.5%
3=6~10# T 51 17.0% 47  15.7% 98  16.3%
4=11 &AL 20 6.7% 17 57% 37  6.2%
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+\. A% F {8 Aisa4 %A

W& 418434, £ 600 AT, By M4L 5H o518 A4R4E4 28 20000 LA T4 304H4E
2 5.0%, 20001~50000TH 4 270464882 45.0%, 50000~100000 T4 3 231
PrAb4a gz 38.5%, 100001 /LA k&4 69H1b48 %= 11.5%, Bt AP o E: B
Ft4 %7548 A48 2 %8 20001~50000 LA 1364F, HrbFiE 45.3%, L ¥ 24415
4Fa 45.0% =t 0.3%; B RE Fo5 18 A4R4848 %8 50000~100000 T4 12148, Hrb %
% 40.3%, e R R EHAELFe 38.5% B E 1.8%; PARBATT LR PARAAS B BCR AR AT
F A, R ERAET RO T IS KRG Fo, BIE ENAR SR E 7R FIEs—&

Py

F A4.18: B F <18 AIRAR S AR AT

EE P WA P =t

A% FE I assE  EH R EH kR FH R

1=200007TVA T 19  6.3% 11 37% 30 5.0%
2=20001~50000 /T 134 44.7% 136 453% 270 45.0%
3=50001~100000 T 110 36.7% 121 40.3% 231 38.5%
4=100001 T4 £ 37 123% 32 10.7"% 69 11.5%

T BAKFE AR KL

Bk 4194 4%, £ 600HHRA T, 3K F<E AR REH 50000 (&) UTHH%
162 #5485 Z. 27.0%, 5001~200007C (&) &4k 2054648802 49.2%, 20001~50000
7 (8 4 92 ABAEZ 15.3%, 50001 WA B3k 51 1B 8.5%, F3tilr i P
oM E: BRAK RSB AR S 500070 (&) AT A4 864k, HrbFag 28.7%, i
AR AAELEAR 27.0% S 1.7%; BRE BB AR RS 5001~20000T (&) H4
1534, FrbRiE 51.0%, i d R 164 F 49.2% & 1.8%; PAZAT LA & FratERE

B, THRARZ RS BGITH, MERETB O X IHSI KRG F o, B EIEEHHR

TR T APl — R BT

o1



& 4.19: B4 B8 AR e BABRANHT

D iV H3t

HRAKFHEARREE FH O OER FH O FE FR o nF

1=50007T (&) AT 76 253% 86 28.7% 162 27.0%
2=5001~200007T (&) 142 473% 153 51.0% 295 49.2%
3=20001~50000T (&) 49 163% 43 143% 92 15.3%
4=50001LA £ 33 11.0% 18 6.0% 51  85%

=+, BAK R —FAEEE

Bk 4.204F4e, £ 600 AT, 3y A o FARE R 2B UL T 4 £ 4015485
Z_6.7%, 3~bEH A 421 P Z 70.2%, 6~10 B H 3 1021154882 17.0%,
113 A L3 3THALAEZ 6.2%, Bk P s BAEF—FHEEE 28
AT 2140, R 7.0%, b I RH4ELA 6.7% S 1.3%; RS —F
M FRE 3~5 B AE 2134, bR 71.0%, i B L b4 70.2% H i 0.8%;
$k 4194, AT AR F R PAEA M ROERZHIRG, B SHTHGENE
HEEH PIRAE, HESb4E RAR RIS L A AT R FiJo, BIF B AR R 7 B HIE
SRR FRHE,

& 4.20: BB B —FAREBERASH

EH P s Hazt

RAKE—FAREERE FH O F F O FE FH o onE

1=2F AT 19 63% 21 7.0% 40 6.7%
2=3~5% L 208 69.3% 213 71.0% 421 70.2%
3=6~10# T 53 17.7% 49  16.3% 102 17.0%
4=11 &AL 20 6.7% 17 57% 37  6.2%
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—t— BREF—FRALE

WA 4214552, £ 600 AT, B RE FH—FRALSHE 20000 VAT H & 22445
Iz 3.7%, 20001~50000CE 4 229464882 38.2%, 50000~100000 T4 4t 232
PrAB4EZ 38.7%, 100001 /TIA L& 1178464832 19.5%, skt PSS
Flt4 5 —F3AAEE 20001~50000 T4 4E 1174, Hrt®RiE 39.0%, i dHFE B4
Fo 38.2% @ik 0.8%; B)AEH—F4R42% 50000~100000 TH £ 1184, HrbfiE
39.3%, rai P M EAAELEA 38.7% A it 0.6%; M ERERLRH T IS A% SISm0, B
B A d g ite T e Pl s — R T A

& 4.21: B RK B —FIRAEBRASH

EFF ML P st

A% F— e S R SH O E SH nE

1=20000/TA T {3 4887 9 3.0% 22 3%
2=20001~500007T 112 37.3% 117 39.0% 229 38.2%
3=50001~1000007T 114 38.0% 118 39.3% 232 38.7%
4=100001TLA £ 61 203% 56 18.7% 117 19.5%

—t= IREFH—FERLHA

W& 4221350, £ GO0MHARA T, By R H —FE 8% 50007 (&) AT+ 344
1548302 5.7%, 5001~200007T (&) # 4 33244548352 55.3%, 20001~500007C (&)
FH 14115488 23.5%, 50001 LA EH 3 93416488 15.5%, Bkl P o7
ME: BNEF—FRKAHE 500070 (&) ATH# 274, FrudiE 0.0%, A #HE
Hribsade 5.7% @b 3.3%; 3K FH—FRREHE 20001~50000T (&) H& 758,
RE 25.0%, TP EHFIEEF 23.5% & 1.5%; ERALTRLFE PEAGTIRE
%, RBIBAT G EAT T E A B, ML REZE I I AT REH 4m, B LI5/E

BhHFHRT 7 R AT — R BT EE,

23



& 4.22: A% F—FEREERASH

I L P st
BREH—FERAT  FHR LF R kE SR
1=50007 (&) AT 7 23% 2T 90% 34 57%
2=5001~200007C (&) 167 55.7% 165 55.0% 332 55.3%
3=20001~500007C (&) 66 22.0% 75 25.0% 141 23.5%
4=50001 7T £ 60 20.0% 33 11.0% 93 15.5%

% =fp B9 (Discriminant Analysis)

AR SPSS 17.040t 88, A 23 BN B RS F, R HZ
SRBATHAT, LFEKE 0.05F, BATFBRN, ERAKIRALLER P

ReFERE RERIREAEARE. SREFMAAREBAE. HAKSE

ABAER. BB B —FRK e, F EBEEEH, k423,

—. BRIgTERE AR B

g AT 7y T

a

E S e Wilks Lambda F  Sig.
12 AT 4k 904  63.860 .000
R THRK 878 41.614 .000
Sl 854 34.019 .000
B M4 5% =18 AAzA 3% 830 30.490 .000
Fl ¥R R {8 A &R 819 26.239 .000
B Rk % =18 A124a 48 810 23.187 .000
I A% FH—FREREH 795 21.800 .000
PRI ARIRBALST P 789 19.791 .000

31:Sig<0.05, ¥ A,

o4

FF 48R
{8 A%



= mAEFREXGES:
AR ISR B ek 4. 2477, LB RIS 72X B

EH P=—11.54440.41621 —0.51625 —0.195xz5 + 1.06625 +0.873x11 +6.146214 — 0.042215 +2.556 292
WA P =—11.989+0.804x; —0.71425+0.258x5 +1.497xs+1.192211 +5.089214 +0.620215 4+ 2.150299
o
1 ="FIAN
w3 =1EIR A KR ZALAER P
r5=15 Al F 485k
rs=R A FHIKREK

=Rl £ kL RE A &R E
xM:@J}ﬂfi%:—ﬂa AAZ AL E
r15=%n M4 % =18 iR 4844

& 4.24: B oATEER Fisher’s 4P 7| % #

EwP P

SN 416 804
VERARERBELAST P -516  -.714
EE RS -.195 258
R THIRE 1.066  1.497

Bl ¥ & L 18 A &340k # 873 1.192
A% BB AEZEE  6.146  5.089

A% B =18 AR4ALEA -.042 .602
K F—FEREE 2.556  2.150
(FH) -11.544  -11.989
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=, BRAT AR R
& 425 FEHEE 300 PAEF PP, AREAETARBEF P oA 203 P, ARAESRATAR Bl
P A=t 97 P, FABIZ R R 69.0% o
FHER 300 LA P MOEAETRAR| BIER P AR 9T P Ak 4E-RTRR Bair i P A5t
203 Po TRRIZBHEEF 69.0% o
AFRZEFIHT, HRBEER B 69.0%.
& 4.25: BRIAT AR ERER X

sCRUN S

BEMA EFF @p EgR

EFEP 207 93 69.0%
M P 93 207  69.0%
4 F R 69.0%

% =8 B EHEEHHT (Logistic Regression)

AR SPSS 17.040 713048, iR 77 5 P Z =50 Logistic 7%, 18 F @& ¥ @6
277 % ( Forward LR, #hik 794R4 Score AR SARAN 4 S 312 B AR A P 2%
AR, AREKE0.05TF, AT, PR ERALAST P 3 A-FRE. Ref
KRB Rl ERE B AEARE. By REH A8 AR, 3 A% H (8 AL,
BRAKFE—FRREE, F SEBEEYH, k4206,

26



—. Logistic Regression &% #8% %

% 4.26: Logistic Regression &A% % 8§ 4 H7

S AR B SE. Wald #*MK Exp(f)
FA 384 .081 22.603 .000 1.468
VEIRA R ERLE 5T P -200 .091 4.891 027 818
15 AF4ask 3 440 101 18.880 .000 1.553
R FHIRE 426 154 7.595 .006 1.530

Rl i@ A&#r# 302 .109  7.661 .006 1.352
A% H =18 AMEZEE -1.078 263 16.802 .000 .340
B 4% 5% — 18 Aitiac 4 6837212 10.418 .001 1.980

AR B —F RS 418" 128 10.698 001 658
T -.363 .443 674 412 .695
32 BEKE 0.057F, £k

=. %1% Logistic Regression #9%& s

W L& T 4m, ATECIE G 77 A2 X B
7=—0.363 + 0.384z1 — 0.200z3 + 0.440z5 + 0.42625 + 0.30221; — 1.078z14 + 0.683z15 — 0.41822;
;‘E\LCF .
r1 =N
T3 =R RIR LT P
r5=13 M4k &K
rs=R e THIREK
x1=PFl ¥R RAE A EAREK
T =8 A& % =18 AR 8L
x15=%) A% =18 AIRAA L
To=F K FH—FRKEH

o7



=.Logistic Regression FAR| 4% :

R A.27T EHECR 300 PEF PP, MOEAETARALER P A 208 P, HAERTRR A
P Ht 92 P, TARIZEHER B 69.3% .
FEHREE 300 PR P b | MOEAETAR B IEF P A3t 91 P, Ak4SSR TR A 0 P 43t
209 P, TARIZ BHEE B 69.7% o
AFRZ Logistic Regression, #7030 7 69 TARIGE 7y m2~0 B3 P a9 TARIRE 7, HAE
BRER R 69.5%
& 4.27: Logistic Regression FAR|FEAER K

AR Ak A

BMEMA ER P Gl P EsER

EFEP 208 92  69.3%
M P 91 209  69.7%
4 F R 69.5%

Foodn EURE A s E X (Back Propagation Network, BPN)

F R R A7 e s AAT TR A 6, AP AR Qnet 2000 A SR
TRERA AR G AT &AM GRIES 8, A% FRAEET Reg 1L, 1abla9R1ES
A4 B 4.1 P77,

o8



s Qnet - ONTITLED

File

Options NetGreph Info Traming Help

200 g || @ Zellel | 28] 2
Network Definition Ttaining Cantrols
221241 Max Iterations: 10000
Network Layerss 3 Leam Control Stat: 10001
Input Nodes: 22 Leam Rate: 0.0710000
Dutput Nodes: 1 Leam Rate Max  0.300000
Hidden Nodes: 12 Leam Rate Min:  0.001000
Transter Functions:  Sigmaoid Momentum: 0.800
Conneclions: 2?8 Pattemns per Update: 43_0
Training Pattems; 480 FAST-Prop: 0.000
Test Pattemns: 120 Screen Update: 5
Network Size (Bytes): 106842 AuloSaveRate: 500
Trairing Mode: standard Tolerance: 0.00000
Net Training/Totat 170 Quit at AMS Enor: 0.00000
Training Fesults Y| |
Iteration: 10000 (ﬂ;amng Speed (CPS) 44108K
Percent Complete:  100.0% ., “*Time Remaining: 000
Hm'%uot Conelation Tol. Corect
Training Set \u 164431 | 0.907477 |
TestSet, “ 0447502 | 0273381
NOTICE!
B 4.1: Quet 2000 A #8948 It 4dcEt e £ @

A5 600 FEAF A ARG IRARA AR, B XTI REMER 4:1693)
SRIURBKEH (BB, 2000), 2, IR H S 480%, RISKAATHRIE 1204,
ZRM GBS EEE AFEE R E 0.01 2 AT 0.8, JIREM 10000:%, HeR
B Sigmoid ##k, #35 = e RAE: — IR, —AISHE. —BEL R, AR
NEHIE (RILEALK) B 2218 (S BFRTEATIRINGY 22 MMRALER). W B IR (R
HEAH) A 1B LB RGER, ORTHRZALER P LRATACERMP), £4
[ 0 i P B /LB AT 18Rk R BATIRAE, AAIRAR AT 1000085 & 938k £
H AR By FIBTIERE, KRk 0 B R e T & 4. 287~

29



& 4.28: T FlHA5E ARG R AR RISRZ 3R £ 3 T ARAE IR

WM JMGRAR  AILA® BRSPS AP
WAL REMFRME EAARRE  EARE

22-8-1 0.184 0.484 89% 84%
22-10-1 0.172 0.478 90% 89%
22-12-1 0.164 0.448 91% 95%
22-14-1 0.143 0.452 90% 95%
22-16-1 0.139 0.463 88% 95%
22-18-1 0.132 0.471 87% 94%

[ B & BB LI AR B AA BOBIZRGR £ ¥ 7 ARAl, PTVAJEIE I 4 B B LA s -1 Mbag
B & BRI B AR R 22121 B A A RARMRACR A TR A Jo AR AR
By3leRaR 2 AR Bl 4.2 7, B ALEEF P A ) P e ek R 9428 00%, ERZE

s

e WES

IIJh,L," L |-J,| ||I ] .-
i1, n'-f.l-';.

e

n n L n " " i
L] o080 Ll e e Ll L]
etution

4.2: AP PR B IR HETS S48 (22-12-1) 2 AR3R £ w41 ]

Bk, BT GEAEERE— IR, AR 6 AR BRI S 3, TH9lkb
MR AR N IR 4 RADCT MBI F P A PR AR 90%, KA R AT
LA,
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% Afp AL

BT 3RS RRak, hAF R R ok 4.20, # P THFdn, BB EAE
RS IR I EIEAE X, 90% R =0 HR A EIEEFHT 69.5% 2B BIHHT 69%,
ST P AT R R b A BURE ST EIBAE R, 0% K Bo Hok B B E AT AT
69.7% BB 315 69%.

& 4.29: #RLEER

AT ik EFP O MMP EHEfER
B Ra#7 69%  69% 69%
Logistic Regression 69.3%  69.7% 69.5%
BURR A G EEEX 0% 90% 90%

EFREE S, BERERASALAE D, MR ERAGER, K430 F FAE
Pt AR AL X, A PIADHCR B A BIRZ R I, HRAEAETHE 90%,
POARAF A1 B AR R A SRR I s X, % 2R I RIBARK,
BURR S BBRRIRE RO, B IDHHITAEEF R,

M

k& 4.30: ZAEpM A R —B A R AR ek

AT ik A —RF|F il SE S
(TR B A P, BIRAER P)  (FARIRER P, BIR A P)

B 3|54t 31% 31%

Logistic Regression 30.7% 30.3%

IR b ez S AR S 10% 10%
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F—Bp PR

AR EEARMEA G, H—EE R ERE FH ARG IEX0 TS
%o AR KLHUE RSN, B E MDA, BURE I A% R, TR
FEGPAAR, BB R A BRI, R — AR, BRI 5 R
PR, IRARA AT, MR TAN A AR IR 69 4 o ARIE Lt B 9, R B AATE
R4,

— BB A B OB,

2R N ERAKIR IR P 13 A FAIRE. A TFHIRE. FIEREH
18 AEHRE. IR EMAAERL. BHIRNEF B ARSEEE. BHAKF—FE%
&#, LV I AR LA AMCESUL, BAK S ARALH. HIAKF—FERREH,
¥ 3MAE AR B LMK, BT BAF R AR,

PRS2 S R R SSTORNEIE B & (O LB SR
1.5

R EHME, PR Z P AR LS 548 A I 95, FRAMGZE
P, R XA 35k, BN 4Pk RAYK, AR HE P AT R E AR AT
AR BATIE G E B,

2 IR SR LT P

HIBEEHRE, MAETHAENE P, EFRERRELE MATHAENE P, Lk
RARBTIENE P BIEE, ALVAE FE P ER ARLATRE,

ERENIR NS &

RARIEEH AT, AYEFRRZN, WASFATRFHA, BEE PRI
, AT E IR SIRF A, ik E P SRIE L, A AR BTG, FIAE P
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AZAZRFIREA % | 254 W E 4969 7T M 5,
4 R FHIRE

KRB EH S, A FRREIFAMRS FEATE PN AT 2T KRB,
HZ B R, B854 R 496 Reb g AL S, PTASRAT RST A & TR ¥
KENE P, ERE BT BRI O3,

5. Bl VTR A &R

WREBEH TS, LA R EEAREM S REAZ PRABATIEREY a8
HESTEER, XAEBIMBATIER AL L RS P, JRRAEARRA , EA4Z LA
P oz EiE &,

6.3y R1& 5 =18 A Azt 28 )%

ROVRATIRAR ) 8 505 BAZ R B, % FT ARAREBE NG 1NERE, Rf
DR 6934 B B AL 2 0 B4, TR S 35 0 B AR, T3 AN 494 R Ak,

7.3 R 5 18 AR a4 .

B RK A A ae EMZ R TE PENT T REA, AL ENM AR
FEE, B4 M A # 0 R RRg AL

SEAKFH—FR kel

KB —F R AR A R IR 23 AARN], T, B PR AEM
S AR 20 IR R AR 2

= AFRAIT FRIRFF AL

e ARG R AP AR BEREARE X T ASEATRAR B PRI R | A2 IR H]: kB @R

BN BALEAT RS EEH, ARBITTUA R RSH L Logistic Regression A2
7 R B R B, 18 IR IR A AR X BAT R A 09 72 AR,, o sl T AT B4R
FOPERG FABEA,

ZRSNIIET, BRI R B 69%; Logistic Regression #9223 & 69.5%:;
Bl daih e s A X 6y AR B 90%, A P TRARIRAER @S, B RI5HT a9 P 48
BEF B 69%; Logistic Regression #9341 P B 5E% B 69.7%; BUEiESathas 2569 B ag 5
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B 90%. 1R UR A A 48 2 o FAE A F A B R AN B H9 AT Logistic Regression,

BB AR

—. AT E AR

1 AEME S~ AR, HEMEA BRRTHSE PROKE, HaA B
GR IR &Nk

2. HAAFE AR BRI EEAG AN T, vAIG e IR AL AL 6 7T M

3. BATEH LIAEF B PR PEA RN, — B8 TR KR EN T
e, 3 BALRE R B FIRGEE T,

= HRETR A

1. R TR FHFABARZIEFELI, B TRIPATHERE A o R IMTHES
& BT AR TR FRAEREEN,

2. AR REZEA M E O SFFRFAEFAA BT HARETAH, St
— IR R VAR BT AR AT IR, BT B hwik A S FBTRE T,

3. BRI E S FETRITEAEAT S AR, BTHT T P ELwhey ik
S8 AR b a9 XA JE Rl 20T Bl 69 38R 4RAT

4. RBYRZIG 77 k4o B 5.1, REFEERE%Z 69 B4 7. Logistic Regression 4%,
A E AR ENRE At e s AR A R ET R T SRR R RS AT
R R 4o ARG EH. BB ATEFEXF, KB LA FALEX,
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P AT R

B % 5 A7
(Discriminant Analysis)
5] 18 3% AR AP 46 49 15 A4E K B &S 4 A
(Back Propagation Network ) e Heeression)
R R H

B 5.1 A EZIAR T ik iALE

65



—. P

1] Tz emEEEEE BT (2000) o BIEFAMARL, KT FHAMARE,, B 2
2] MR (2006) o REFRAZERFFHEEXZ AR, AGFHK SRR EaRE LA ALR

Lo

[3] ARIREE (2008) o &RATEHHE FXAE TR TEI, B2 ERPEEBREEA AT
A3 o

[4] TR (2001) o SAEMASAAPAE KRS L BB E R, B2 R ARELEETEZ A
+3mLo

5] FE4 (2006) « FE R TR AR R ESI Bl P RKERNE LA FALH L,

[6] FEZ (2002) o ©2 AFHFALZ AR AR, T REZRET 2 FALH Lo

[7] &£Z (2000) , $R4742157FF 4 X Logistic Regression Z J&EM, B Z30E KPR
RITAAH Lo

[8] ABFE (2002) o KB XFaibs et XAME MFRE MRS B2 7, B & bfik

B ¥ 8 i g 2R R BT AR S5 SO
Hé@%%@mﬂokﬁ%a%ﬁﬂ R Aot Az AR 3t BB R, A= B3t
A1,
[10] ZEZL (2001) o HARZ A FEHERRBALTHENR. BLGUARKRELEALT
A2 3L SRHT 98 T AR A3 ST
uu@%&(mm%%@%ﬁ%ﬁﬁﬁﬁ%ﬁﬂﬁzﬁﬁ%ﬁﬁi%ﬁ%~ﬂ&k?&%
B IR AT AR o
[12] BREFEE (2003) o SRATIAZ H PR SAT B IR SRR S M52 a A AL/ Lo
[B]%%%(mm@o%ﬁ%%%a@%%%#é%&&é%o%%éﬁ%ﬂ@ﬁmEA&&
[14] ¥ 2GE (2005) o 12 AF13 MR FHE, RRZEIRY § & okl £ AR
[15] M6 (2000) o ZAAPAE HEREAL X RS E A, 1EAK B ARAL,
[m]%ﬁ?(m%)@%%%A+i%ﬂéz¥ﬁw¢lmm*%+ﬁﬁ%ﬁ Bl RERE

Bles i gedi L e
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[17] MHE (2006) o 2 RATH R EIRE FRAZEES I B LBUERFEBEFEeaki
PR o

(18] #s . ®EE. Bk (2006), ReTFHEHRRTFERAZAE, Laik s EE
Fl, 34514,

[19] #E: (2004) o BAH B 1AZ B HIASFERRZI AR, Bl P E K P BIREHA AT
P o

20] #AEH (2004) o SRATREFF PIEMHEIEE, KT RPTEMAEARITALRL,

21] AT (1998) o LogisticrRegression 4 X & H4z A -F42 A BIR FA A Bl A 3
SATR TP BB, AT AR, 284 94,
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