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HIA AE 9.945 359.806 000" 34.883
23N B 1.695 545 .091° 17.565
3 B2 4.434 264.159 0007 55.508
104 o134 -1.735 546 083" -1.061
A A4 -.964 545 335 -4.248
GO52 1 *(p<0.1) **(p<0.05) ***(p<0.01)
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53 FAEHE FaHFo Hdt
T 87 &3 N B EEAA}
TARF 213 76.83 21.666
FE R ()
ZHAA = 335 83.19 23.629
olzL—
Jolah el A2t 213 44.44 8.153
AR 335 48.87 10.066
_ TAA 213 22.25 7.371
=717t
Tt AR 335 18.56 8.280
ZIA7HA TA2= 213 408,799 204,323
(T4 <) A A= 335 435,270 236,794
A= 213 57.25 30.132
EAFRLTV R
Z AR 335 33.01 23.573
ZHEZH AR 213 125,528,169 82,631,459
(2912 A= 335 78,664,478 71,362,838
_ TARE 213 54.73 53.983
HAFA &5
ZHAIA= 335 53.90 47.067
1
224 23 TAA= 213 62.79 87.021
TH AR 335 98.26 102.609
. TAA 213 171.74 149.859
o TAA A 335 178.40 153.979
ool A} TARF 213 2.84 5.917
A Bl THAR S 335 2.62 5.741
TAR = 213 13.09 46.965
A A4
Tt AR 335 10.93 38.040
(E 54) HHv|n 43} @ —44
HAF
O 0o _@-E o1l
T8 t AHE W(ﬂ_;;‘* (PR -7
° AZE)
Z]i] E * & ok
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=713k 5.296 546 000" 3.685
HE g4Iz -1.344 546 180 -26,471
(F9]:d ) ' ’ ’
HEAHE LTV 9.962 373.222 0007 24.240
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HAFA &5 .190 546 850 829
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FY5=F ¢ *(p0.1) **(p<0.05) ***(p<0.01)
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(E 55 HEA7IE FaH49] Hot
d N Bt 292 FE07}
2007 148 78.7 21.9 1.8
2008 91 74.8 21.0 2.2
2009 186 83.2 24.6 1.8
2010 123 83.8 22.8 2.1
34 548 80.7 23.1 1.0
2007 148 398,813 258,042 21,211
2008 91 403,330 198,006 20,757
2009 186 455,593 212,178 15,558
2010 123 426,195 216,263 19,500
3HA| 548 424,981 224,910 9,608
2007 148 488 29.4 2.4
2008 91 40.8 28.7 3.0
2009 186 40.3 28.6 2.1
2010 123 39.1 21.7 2.5
A 548 42.4 28.8 1.2
2007 148 76.6 92.9 7.6
2008 91 68.5 83.2 8.8
2009 186 91.8 98.2 7.2
2010 123 94.7 112.8 10.2
A 547 84.5 98.3 4.2
2007 148 166.7 163.5 13.4
2008 91 147.3 114.9 12.0
a5 2009 186 193.0 164.7 12.1
2010 123 181.9 140.3 12.7
3+ 548 175.8 152.3 6.5
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X 58 HoH|lw A -HA
. t e Foloe =l
@) | (laA-A)
F e 5 (') 3.642 546 000" 10.637
AJ2r A -.500 80.502 618 -.766
TS | 32 546 0017 94,825
gEArE LTV - 513 546 608 ~1.895
?@Eﬁé‘;‘ﬂ* 2.321 101.393 022" 20.309.773
A &5 5.976 176.256 000" 22.642
R 637 545 524 8.024
o B 212 546 833 4127
%‘%ﬁl@; ~13.790 69.937 000" ~13.979

0142 1 *(p<0.1) **(p<0.05) ***(p<0.01)
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A 4% FAgEgE AAsH B4
A1HE =2x2Y IAEA Ay
D QA7FsA W

QA AAS BAHSE A BAAEH ARALS AARE b= o
o] (& 599 At AHAAAA nyPol AL E -2 2IALLZH-2LL : -2
log likelihood)60 o] Watedof tiet AFE& AAlstal o, By =
o] As HgEA| Aok Ao —2LLI EYHMSEo] BT EghH —2LLY
Hslare EEwL 109 olAtolA 266.30, 209 o]AFellA 233.95, 309 ol4
24 golszolA golugt Ao vheht,
| TE5HFE AYcts AEE Uelle 23A5-R )9 F
T Cox & Snell R® ¥ Nagelkerke R* 27} 29§ HEF9] AWz H|w
A3 RYe BAMoR Mot Ao et
Z&w2 102 o)A} AA7|E EAAT 2009WF 2010W0] 2T HiE 9]

=
%E]}:l L.TEO

S
Aot ARl ke o fofsh) ettt

F&05 209 ol GAVIE BHAAE aAsbsgel 4TS vAL ¥
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e, thEA717E 2000991 39 AR HsAel Be oR ekt

F495 309 ol GAVIE BAAAE adsbsgel 4TS vAE ¥
SR 209 ol ANFT Zo| FuFEst AT, YA Ee] @A
S AAFsHol Fe AoR Uehith EF thEA7I7E 20099 B9 A

60) 29 HgE WA (goodness of fit of the mode)olA o= EAT 2R WFPo] Amprt
dolg7xo] Ag Argdrists BEe 1 Bgo] ¢ k(likelihood)gtol o&qttt. 23
nygol Ay =4S 9%t EA2E -2LL : -2 log likelihood)& AR&FICH  FAMS| w5}
IFAFEA - dulet A4, olAE €005, st &35, p.98.

P

~r

- 105 -



= 59) 2A~E 5724 A7)

e 10 o] A 20¢ o4 A 309 oA} A
= B fFoeE B FoE B FogE
A2 A -.406 262 -.756* 067 -.980* * .035
Az A9 -.008 609 .009 581 019 267
ezt A= -.002 674 -.003 .589 -.002 740
20084 o -.847 046 -.418 347 -.435 357
2009 ©m|] | -1.164***| 003 |-1.309***| 004 |-1.552***| 003
2010 ©m] | —-1.674%* .049 -1.037 310 -.979 464
B5AE 714 .000 174 .000 911 .000 416
Z g&29 | .000** 013 .000 172 .000 187
HE=3 441 207 .560 146 460 267
2 xA717H -.706 302 -1.003 236 -1.464 184
FeR -.009 325 —-.021%* 050 —.027%* 028
AAAE
21.118 992 20.215 992 19.764 .992
=hal
Aty -19.913 992 -19.408 993 -19.456 .992
-2LL 266.30 233.951 202.96
Cox ﬁz Snell 0.391 0.286 0.227
Nag‘;“jerke 0.625 0.536 0.486

GOl 1 *(p0.1) **(p<0.05) ***(p<0.01)
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Neural Network architecture
Estimated accuracy(32tE) : 92.453

Input Layer(¥83) : 10 neurons
Hidden Layer 1(:249%) : 20 neurons
Output Layer(E383): 1 neurons

Relative Importance of Inputs

AAER 0.421051
ZEiIR 0.237521
AFYPAFA 0.225452
74 0.21361

&1 e 0.210772
AFAAAE 0.158102
R EV 0.143044
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AR 0.107439
HE=4 0.105774

2) 2092 ol dATIE

N
(e}
e
o
o2
re
—_>I4—'44
)
=2
NSR)
St
fe
%
i)
i)
B
o
o
ko
oflh
1o
ay
Q.
Q.
(@]
=)
=
[
~
(@]
=
rir

& R0 vegeh 54 1 F A
FA2 deg® FesbAn aAFE, FEFE, gEAY Sl 1 HE o
Sick. 109 ol @AM ASSh Fa Pl A dehtol Feuq
2L BARGIAE FAH fo0] gk WEE BAE0] £ g4 &
T QRojie] Pl ke WAE et

ol BRNAE AWHCR FAETt B FEe AU Reks o
27 S4oR Uehton AYAEH F M &S 9L HA G



PN
EEl
(@)
N

N

(0]
ofd

A7 A0 o4 AA)

-

Neural Network architecture

Estimated accuracy(J2Hx): 96.364

Input Layer(¥2%): 10 neurons

Hidden Layer 1 (249%): 20 neurons
=oyx

Output Layer(Z3%): 1 neurons

Relative Importance of Inputs

2FUAA 0.509229
FE7H4 0.393452
AAHA 0.268404
FETE 0.201775
=417 0.175753
&t 0.158385
AOIAAE 0.154412
fE=4 0.13148

w2717 0.114073
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Neural Network architecture
Estimated accuracy(JEx): 94,545

Input Layer(¥23): 10 neurons
Hidden Layer 1 (24%): 20 neurons
Output Layer(383): 1 neurons

Relative Importance of Inputs

AAEA 0.31309

ZElIR 0.20787

AAAE 0.094855
= Z2A7IZ 0.089471
HEA17] 0.078796
o1zt 0.077560
oIl 0.067175
E=4 0.04674

A3 0.046130
T4 0.014101
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~ delaydum =0 [Mode:0] => O
El- delaydum =1 [Mode: 0]

B

interestdum =0 [Mode: 1]
£ begin= 2,007 [Mode: 1]
El- loan == 229,000 [Mode: 1]
- sex=10 [Mode: 1]
loanprice == 132,500 [Mode: 0] = O
EI loanprice = 132,500 [Mode: 1]

f-. gize == 63 [Mode: 1] = 1

S size = B3 [Mode: 1]
= age == 532 [Mode: 1]
& loanaim =0 [Maode: 0]
{ L. gize == B85 [Mode: 0] = O

size = B5 [Mode: 1] = 1

EI loanaim=1 [Maode: 1]

El loanprice == 408,000 [ Mode: 0]

: loan == 75,000 [Mode; 1] = 1
i loan = 75,000 [Mode: 0] == 0

. loanprice = 408,000 [Mode: 1] = 1
----- age = 92 [Mode: 1] == 1
- sex=1 [Mode: 1]
e age == 39 [Mode:0] =% 0
e gge = 39 [Mode 1] = 1

-~ |loan = 229,000 [Mode: 0] == 0
- begin= 2,008 [Maode: 0]
E} loanaim =0 [Mode: 0]
- age == 454 [Mode: 0] == 0O
- gge =54 [Mode: 1] = 1
= loanaim=1 [Mode: 1]
o age == 53 [Mode 1] = 1
- age =53 [Mode: 0] == O
- begin= 2,009 [Maode: 0]
B} age == 41 [Mode: 1]
- incom ==19 [Mode: 0] =»> 0O
: -incom =19 [Mode: 1] = 1
5 age = 41 [Mode: 0]
- loanaim=0 [Mode: 0] = 0
=~ loanaim=1 [Mode: 0]

= incom == 148 [Mode: 0]

. & incom == 63 [Mode: 0]

loanprice == 465,000 [Mode: 0] == 0

L. |oanprice = 465,000 [Mode: 1] = 1

. e incom = 63 [Mode: 0] = 0
‘e incom = 148 [Mode: 1] = 1

----- hegin= 2,010 [Mode: 1] =% 1

- interestdum =1 [Mode: 0] = 0
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s 3 BA o7 st BAOB) 4 BAME O 456 25 A 4E 2
ize=(FH72, m) income=(R 25 BHH)
-6 o6 =6 63
| . |
. ST [ oo its ]
$x% e HE B 2 0% n #F % o
0 5000 1 0 32258 10 0 60000 § 0 100000 10
1 05000 19 1 67742 2t 1 40000 6 1 000 o
BA 350 20 24 56T 3 By 5 B LS 0
age loanprice=(5 2714 1)
|
=5 »52 <= 465,000 > 465,000
ST T T
85 % o0 #F % n e BN
0 43478 10 0 000 0 0 80000 § 0 100000 1
{56522 13 1 100000 8 12000 2 1 0000 4
A 497 B BH L4608 TH 195 10 FA 092 5
| oansim(@£ =550
I |
0= 7473 1=7A%3
LEY) T
| B % 0
0 82500 5 0 33 5
137500 3 1 66667 10
84 1460 8 g e
size loanprice=(B 2714 &)
e= 95 > 85 €= 40& 000 > 40&000

T e NS T

BE % 0

0 100000 5 0 000 0
10000 0 1 100000 3
B4 0812 5 840541 3

gz % g HF % n EBF

0 50000 5 0 0000 u
150000 5
BA 1825 10 SA001 5

1100000 5

loan(XHZ3%4 H2)

<= 75,000

|
g 0% n
0 16667 1
1 82233 5
841095 6

> 75,000
\
B % n
0 100000 4
10000 0
o
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7L et AA7 A0 Be duow FHE

I 65 10¥ o)A dAA7]= Rule set

Rule 1 for 1 Rule 2 for 1 Rule 3 for 1
if delaydum =1 if delaydum = 1 if delaydum = 1
and interestdum = 0 and interestdum = 0 and interestdum = 0
and begin = 2,007 and begin = 2,007 and begin = 2,007
and loan <= 229,000 and loan <= 229,000 and loan <= 229,000
and sex = 0 and sex = 0 and sex = 0
and loanprice > 132,500 and loanprice > 132,500 and loanprice > 132,500
and size <= 63 and size ) 63 and size ) 63
then 1 and age <= 52 and age <= 52
and loanaim = 0 and loanaim = 1
and size ) 85 and loanprice<=408,000
then 1 and loan <= 75,000
then 1
Rule 4 for 1 Rule 5 for 1 Rule 6 for 1
if delaydum = 1 if delaydum = 1 if delaydum = 1
and interestdum = 0 and interestdum = 0 and interestdum = 0
and begin = 2,007 and begin = 2,007 and begin = 2,007
and loan <= 229,000 and loan <= 229,000 and loan <= 229,000
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and sex = 0 and sex = 0 and sex = 1
and loanprice > 132,500 and loanprice » 132,500 and age > 39
and size ) 63 and size ) 63 then 1

and age <= 52 and age ) 52

and loanaim = 1 then 1

and loanprice » 408,000

then 1

Rule 7 for 1 Rule 8 for 1 Rule 9 for 1
if delaydum =1 if delaydum = 1 if delaydum = 1
and interestdum = 0 and interestdum = 0 and interestdum = 0
and begin = 2,008 and begin = 2,008 and begin = 2,009
and loanaim = 0 and loanaim = 1 and age <= 41
and age ) 54 and age (= 53 and incom > 19
then 1 then 1 then 1

Rule 10 for 1 Rule 11 for 1

if delaydum = 1 if delaydum = 1

and interestdum = 0 and interestdum = 0

and begin = 2,009 and begin = 2,009

and age ) 41 and age > 41

and loanaim = 1 and loanaim = 1

and incom <= 148 and incom ) 148

and incom <= 63 then 1

and loanprice > 465,000

then 1

F) 1. 809 A9 : delaydum(AA|A} Hu|, AAEAY=1, H[HAA|=0), interestdum(F=] =74
71zt ©n], 670 o]4=0, 6704 ©|st=1), begin(th&2] A171), loan(HETH, ),
sex(2F4AF AE o], FA=0,994=1), loanprice(FEHA F54H] 712, HY), size
FETFR, of), age(FAA AF), loanaim(t&F2 tn], FAAE=0, MRS
=1), incom(ZAtYA}F 45, #rkd).

2. 99 1 K(FE 44D BAAEY T1ed FARA B9 48
3. o]a} (& 66y <E 67> ¥A|7]E Rule set A E FATH Gof U g

=



2) 202 ol A=

AMNARIREANAE HA Rule 1 for

e
Lo

AAzZLe] He dE .

EA719] T2 EA 7]l 2008@3 2009 = 10 o AAEA
I FLsHA yetgen Axzde] gl 2010 &S -2 7] A%
AA 2974 ZF2Hl 257F7F 109 o) AAIZE WAkl ot A7 gl
Ador FREUM AR JAHEAEREA Ed= (OH 253 A

20 ol AT LT ES EEoh] A FA2 AAIZIE Rule set
(E 66yolA & TH7F EE=HY e 10901439 AA7Ied izt = of
SA717F & E712 yEd Zo] EAolrt 2007dof| AP thE9 f2]o]
471, 2008 2] -9 271, 200999 A-¢- 1707} =&E] A
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O™ 24) A2AUT 249 BY+5 2

- delaydurm =0 [Mode:0] =» O
= delaydum=1 [Mode: 0]
=} begin= 2,007 [Mode: 0]
= loan == 229,000 [Mode: 1]
- sex=0 [Mode: 1]
- lpanaim=0 [Mode: 1] = 1
£ loanaim=1 [Mode: 1]
- loan <= 65,000 [ Mode: 1]
. size == 68 [Mode: 1] = 1
- size = B8 [Mode: 1]
- size == 82 [Mode: 0] = O
_ ‘e 5ize = B2 [Mode: 1] = 1
5 loan = 65,000 [Mode: 0]
----- loan ==186,000 [Mode: 0] == 0
‘. lpan = 186,000 [Mode: 1] = 1
----- sex=1 [Mode: 0] = 0
----- loan = 229,000 [Mode: 0] = 0
=} begin= 2,008 [Mode: 0]
- loanaim=0 [Mode: 0] = 0
= loanaim =1 [Mode: 0]
£} incom == 36 [Mode: 0]
. B} size == 76 [Mode: 0]
, ..... age == 45 [Mode: 0] = 0
. age=45 [Mode 1] = 1
P size =76 [Mode: 0] == 0
= incom = 36 [Mode: 1]
----- incom == 87 [Mode: 1] == 1
----- incom =87 [Mode:0] == O
=k begin= 2,008 [Mode: 0]
El loanprice == 241,000 [Mode: 1]
- age==42 [Mode: 1] = 1
. age=42 [Mode:0] = O
- loanprice = 241,000 [Mode: 0] == 0
..... begin= 2,010 [Mode:0] = 0
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2] o A O HAo kU o] A y
(1™ 25) SAMEAUT 249 E] A (20¢Y ol dA)
==
BE % o0
0 87226 478
1 12774 70
27100000 548
delaydum(Z 2 ZHC{0))
-Agﬂ?!ﬂl &'ﬂ]
g2 % 0 L
0 100000 327 0 6832 151
1 0000 0 1 3167 70
@7 59672 327 24 40328 21
‘ begin(Ch£9} 4/71)
| .
| 2007 2008 2009 2010
B % o0 B % B2 % 0 93 n
0 53488 46 0 Ga444 29 0 83607 51 0 86207 25
1 46512 40 1 355% 16 116303 10 1 1378 4
24 15603 % a7 45 B4 11131 61 §A 5202 29
loan(CjE3% H2) loanaim((j£SHCi) Loanprice(5 274X 2 2)
< = 229,000 = 229,000 0= FUxF 1= 7Hx2 2= 241,000 >241.000
| |
g2 % 0 aEEENNn R SRR 5% % n BE % 0
0 49367 3 0 100000 7 083333 15 0 51852 12 0 20000 4 0 92157 47
1 50633 40 1 000 0 1 16667 5 1 48148 13 160000 6 1 7843 4
314051 77 874 1277 7 @M 3285 18 @A 487 3 SH185 10 A 9307 51
exiTE) | income=(reat2 S mers) age(HYA 713)
[ I |
0=t 1=04 <= 36 > 36 =42 > 47
(=il [ ccy J tca |
g= o p 82 % 'n ExTgln BEIEEN TR BNy =g hg
0 4363 24 0 62500 15 0 7693 10 0 28571 4 0 0000 O O 80000 4
1 36364 31 1 37500 9 123077 3 1 71426 10 1100000 5 1 20000 1
S 10036 55 ©A 4197 24 B 237 1B I3 1642 14 BH 0912 |5 &F0012 5
loanaim(CiE SEci0)) Size=(FHA2, m) | income= (RS, S UE)
I I I 1
0= 723 1= 714x2 =76 =76 <= 87 = 87
| | ! |
= % g B2 % n wz nooBE % n HX % h BE %
0 40741 11 0 46429 13 0 50000 3 0 100000 7 0 16667 2 0 100000 2
158250 16 1 53571 15 150000 3 1 0000 0 1 3333 10 1 0000 O
97 4927 27 A 5109 8 874 1095 & TH 1277 7 A 2100 12 27 0365 2
=30 5s
Joan((hE 5% 12 ageCReTt #2)
<= 65,000 > 65,000 <= 45 > 45
| |
T EETTE
= % o = % 'n =l e 25w
0 25000 4 0 75000 9 0 100000 3 0 0600 0
1 75600 12 1 25000 3 10000 0 1 100000 3
A 2920 16 o7 2190 12 a4 0547 3 2H 0547 3
| size=zetm, m) | loanfia% 5
f | [ |
<= 68 > 68 <= 186,000 > 186,000
| | | |
LE 15
HE % n B2 % 0 ®z % o EFE % 0
0 0000 O 0 40000 4  p 50000 o O 100000 ©
1100000 6 160000 6 1 sopop 1 1 0000 2
A 1095 6 84185 10 A 18s 6 BA038 2
Size=FHH5, m)
=82 > 82
| |
EE7
BEO% #= % 'n
0 100000 2 0 25000 2
1 0000 0 1 75000 6
240385 2 97 1460 8
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(E 66y 209 o) <

AA 7=

Rule set

Rule 1 for 1

if delaydum = 1

and begin = 2,007
and loan <= 229,000
and sex = 0

and loanaim = 0

Rule 2 for 1

if delaydum = 1

and begin = 2,007
and loan <= 229,000
and sex = 0

and loanaim = 1

then 1 and loan <= 65,000
and size (= 68
then 1

Rule 3 for 1 Rule 4 for 1

if delaydum = 1

and begin = 2,007
and loan <= 229,000
and sex = 0

and loanaim = 1
and loan <= 65,000

if delaydum = 1

and begin = 2,007
and loan <= 229,000
and sex = 0

and loanaim = 1
and loan > 65,000

and size ) 68 and loan > 186,000
and size ) 82 then 1

then 1

Rule 5 for 1 Rule 6 for 1

if delaydum = 1
and begin = 2,008
and loanaim = 1

and incom <= 36

if delaydum = 1
and begin = 2,008
and loanaim = 1

and incom ) 36

and size <= 76 and incom {= 87
and age > 45 then 1

then 1

Rule 7 for 1

if delaydum = 1

and begin = 2,009

and loanprice <= 241,000
and age <= 42

then 1
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o] E2 Aox FERES ole Ay= 20089 H87IE QIS ZHA
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|7} AR 22 30 ol AAIZIE Rule set<E 6704 F 4717}
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(1% 26> IERUE BA o YT A

o delaydurm =10 [Mode: 0] = 0
= delaydum =1 [Made: 0]

= interestdurn =0 [Mode: 0]
S begin= 2,007 [Mode: 0]

= sex=0 [Mode: 0]
- loanaim =0 [Mode: 0] = 0
I‘—_‘l loanaim=1 [mMode: 0]
= loan == 65,000 [Mode: 1]
- loanprice == 145000 [Mode: O] == 0
: loanprice = 145,000 [Mode: 1] = 1
“ loan = 65,000 [Mode: 0] == 0
----- gsex=1 [Mode:0] == O
begin= 2,008 [Mode: 0]
----- [oanaim=0 [Mode: 0] == 0
= loanaim=1 [Made: 0]
B incom == 54 [Mode: 0]
= incom == 43 [Mode: 0]
B size == 76 [Mode: 1]
: - age == 44 [Mode: 0] == 0

~ age =49 [Mode: 1] = 1

L size =76 [Mode: 0] = 0
o incom = 43 [Mode: 1] = 1

----- incam =54 [Mode:0] = 0

hegin: 2,009 [Mode: 0]

L,r Iuanpnce == 230,000 [Mode: 1]

¢ e jncom == 25 [Mode: 0] = 0

: ~incom = 25 [Mode: 1] =5 1

i [oanprice = 230,000 [Mode: 0] = 0O
hegin=2010 [Mode: 0] = D

interestdum =1 [Mode: 0] == O
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™ 27 2T 249 Ef 23G0d o dAD

Pe)
HE % n
0 90511 4%
1 0480 52
A 100000 548
‘ delaydum(F2iRE{ o))
[0] HI A 11 ¢4
g % o 8% % 0
0 100000 327 0 76471 169
1 0000 0O 1 23529 52
TH 59672 327 B4 40328 221

interestdum(3 2| =7|7H

0=674 0|4 1= 674 0|5}

2 % o HF % o0
0 72828 132 0 92500 37
1 37072 49 1 700 3

B 33.029 181 A 7200 40

begin(th=2] A7)
|

| 2007 | 2008 2009 2010
| _tc4 | | _Lci3 | | Lco | _LEJg |
8% % n g5 % n e W U5 % n
0 63.095 53 0 70000 28 0 89474 51 0 0000 O
1 36805 31 1 30000 12 1 10528 6 1 0000 0
A 15328 4 7209 40 A 10400 57 BH 0000 0
sex(AHUEHHE) loanaim(CZ S X Ga)y loanprice=(2 2 7kX T H)
1=0{4 0= 7URZ 1= 7HR3 <= 230,000 >230,000
| ! |
-ﬁ_ =T T EeTE
g4 % F % 0 BF % 1 HF % n 9= % 0 BF % 0
0 58333 35 0 75000 18 0 81250 13 0 62500 15 0 40000 4 0 92157 47
1 41667 25 1 25000 6 1 18750 3 1 37.5_011 9 1 60000 6 1 7843 4
o4 10940 60 oA 4380 24 o4 2000 18 ©F 4380 24 BA 185 100 B4 9w 5‘1

loanaim(tiZSEG0]) | income=(R U4 S, TR
I

0=7UHA 1273

25
L [ .cip | [ te3 B Lt |
Gxe oin BE % E % BF % 0 EF % n @3 % o0
0 62089 18 0 54839 17 0 50000 9 D 100000 & O 20000 4 0 0000 O
1. 37831 11- 1 45161 14 1 50000 9 1 0000 9 1 20000 1 1 100000 4
o 52020 20 EA 5657 3 A 3285 18 i

A4 1085 6 BA 0912 5 BH 0730 4

loan(tiS 3% 1E) income=(AH 8T S W)

<= 5,000 > 65,000 & 43
L i
[ o ﬁ-
BE % 0 #F n BE w0 n
0 31350 5 0 80000 12 0 69221 9 u DDDD 9
1 68750 11 1 20000 3 1 30760 4 1 100000 5
4 2820 16 BH 2737 15 a4 2372 13 BA 092 5
loanprice=(E 27}, HH) Size=(FHTFZ, m)
1
<= 145,000 >145, 000 ST +76
T mrSTEm EEESTES ECSTE
2 % n 8F % 0 gz n H2F %
0 100000 2 0 21429 32 0 40000 2 0 87500 7
1 0000 0 1 78571 1 1 60000 3 1 12500 1
oA 0365 2 g4 2555 14 @y oosz 5 2A 1480 8
age(ALUR AT
<= 45 =45
L
T L <2
BF % n BEL% ln
0 100000 2 0 0000 @
1 0000 0 1 100000 2
24 0385 2 F 0547 3
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(67> 309 oA AA7]= Rule set

Rule 1 for 1 Rule 2 for 1
If delaydum = 1 If delaydum = 1
and interestdum = 0 and interestdum = 0
and begin = 2,007 and begin = 2,008
and sex = 0 and loanaim = 1
and loanaim = 1 and incom {= 54
and loan <= 65,000 and incom <= 43
and loanprice > 145,000 and size {= 76
then 1 and age > 45

then 1
Rule 3 for 1 Rule 4 for 1
if delaydum = 1 if delaydum = 1
and interestdum = 0 and interestdum = 0
and begin = 2,008 and begin = 2,009
and loanaim = 1 and loanprice <= 230,000
and incom (= 54 and incom ) 25
and incom ) 43 then 1
then 1

A BAF 5H mgelA A7 AArbsAe BAs] A8 7Ae =
s 29

1092 o)A A7 97.3%, 204 ©]4F 77

= € 99.4%°] E5HYEE Heyon

Azt 5o AeE 109 ol AAZIEol 81.1%, 209 o) dAA7

68.6%, 30 ©]4 AA7|FEo] 44.3%2] AEZAHSTLES 7zt JERY dH7
_?__

o
%
= Al 28E FF AT 3

[N
AN rlo 2 AN

——}
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(E 68) OAHEAUE 2de B3 dA/sA oA
7w A= Aok
0 1 aA |
0 430 12 442 | 97.30
109
; 1 20 86 106 | 81.10
AA
A 450 98 548 | 94.10
0 463 15 478 | 96.90
20
4 A . 1 22 48 70 | 68.60
AA
—(;5-1}74] 485 63 548 93.20
0 493 3 496 | 99.40
309
1 29 23 52 44.20
AA
A 522 26 548 | 94.20

T

e
Rl

D EPA=0, ARPEA-1.
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o= ) 25}
72 —AE | BEE
0 459 19 478 96.0
2317y AA| 1 41 29 70 41.4
A 500 48 548 89.1
0 455 23 478 95.2
A H L= AA| 1 22 48 70 68.6
A 477 71 548 91.8
0 463 15 478 96.9
At YR Y AA 1 22 48 70 68.6
A 485 63 548 93.2

e

I A g=0, AAEAY=1.
(& 69)0] Tl o EREO] TFd o5 theT} 2ok

(B 70) LEFE Ho o3t o=

(AA 0, & OHl= + (AA 1, & DH= / AAHE

AERE 2R LY (459+29)/548 = 488/548 = 89.1%
(accuracy) ANFAAYRY | (455+48)/548 = 503/548 = 91.8%
OMNEAAUYTERY | (463+48)/548 = 511/548 = 93.2%
(AA 0, d= DRIE + (A L= 0) 9 / A=
ERE 2R3 1-488/548 = 60/548 = 10.9%
(error rate) ol F A AR S 1-503/548 = 45/548 = 8.2%
OINAAVRRY | 1-511/548 = 37/548 = 6.8%
(HA 1, €& Do Hz/AA 19 RHx
plkdas 2ARY 29/70 = 41.4%
(sensitivity) ANFANATRY | 48/70 = 68.6%
A AR UF Y | 48/70 = 68.6%
(HA 0, 45 0)2] HlZ/AA 0o Wk
Eolx 2ARY 459/478 = 96.0%
(specificity) ANFAAYGRY | 455/478 = 95.2%
OIAN AR Y | 463/478 = 96.9%
A1 DREE 104 FRFER, Solkk 0049 JRFEE 5
AR 1 o] - A4 (2008), RS o] g3t dlole ol g7E, p.14.
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(accuracy) (error rate) | (sensitivity) (specificity)
22 1y 0.8905 0.1094 0.4143 0.9603
AFAEY 1Y 0.9178 0.0821 0.6857 0.9519
OAE YT 1Y 0.9324 0.0675 0.6857 0.9686
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ABSTRACT

The Default Possibility Analysis of Housing Mortgage Loans
Using Data Mining Techniques

Yoo, Jae—Sool
Major in Real Estate
Dept. of Economics and Real Estate

The Graduate School

Hansung University

After the 2008 subprime mortgage insolvency crisis, enlargement of
housing mortgage loans shed new light on the Korean real estate market,
and interest in risk management has been rising along with the rapid
increase of housing mortgage loans. As diffusion ratio of house is
consistently increasing over periods, the Korean housing market remains
stable, however, housing demand has been slowing down. Especially,
socio—economic environment are rapidly changing. Due to the recent
worldwide economic recession, the Korean economy is also stuck on a
plateau of slow growth. Decrease in population growth rate and decrease
in productive population have been accelerating the change into an "Aged
Society”. The rapid increase in housing mortgage loans which make up
most of domestic retail loans raise the importance of soundness
management. The Korean government presented interagency structural

improvement plans of domestic household debts in 2014, and is
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successively preparing countermeasures for management of increasing rate
of households debts, structural improvement of debts, and debt settlement
for vulnerable social groups, and so on. Therefore, the financial agencies
also have to pay attention to the soundness management. Because most
advanced researches were focusing on analysis of relationship between
macro—economic variables and default rate, they were not appropriate for
data which explains relationship between the loan appraisals of financial
agencies and the prediction of default rate. In order to predict the
possibilities of default rate by using data of actual housing mortgage loan
borrowers, binary logit model, neural network model and decision tree
model, the latter two of them are data mining techniques, are applied for
this research. There is a deviation in the result of research : binary logit
model and decision tree model was better for borrowers with no arrears,
otherwise neural network model and decision tree model was better for
borrowers in arrears. However, decision tree model was superior in the
overall predictive performance. In both binary logit model and neural
network model, the term of loans, the term of interest rate adjustment,
and scale of house are major factors of generating delinquency. In
decision tree model, however, time, amount, and purpose of loans are
highly affected factors of generating delinquency. Each model has it's own
strength, so final conclusion should be made by considering all the results
of analysis. Binary logit model is of use statistically, and neural network
model has significance in that diverse variables can be utilized with no
statistical restriction. Decision tree model has significance in that we can
find the step—by—step standard of classifying borrowers with no arrears

and borrowers in arrears.

(Keyword] : housing mortgage loan, default rate, binary logit model,

neural network model, decision tree model.
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