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1. A2SEAAT A7 A4EAL

FHHHAE (5t 7|22} Foolz TF)oA AAl(arrear)tt AF-=01
(default)o] &l FAYS=7To] diet o|&4 A+ F= AFEcld= THeE
s ot AAle AFEolde] oF Aot Hy AARtE At o]
A= FAI7E o A7IME 0|84 HEE FHHEAEY AFE0
Jut #AH HAPAFES T2 HESHHA o5 A+ Foll ALt Aol

|

I A9 olF AFstud @,

T oA YrpAE, FERngEe Adte] Yed Agseo] Weld

EL Fusbzo] FudurEe] 1A stz YHZ o a4 w: A7
o

olsfo] HAE= Aoz oA gt Bs ANE  AELEIA

il

nHE;é

A
(ability—to—pay theory)o]2tal H=Z3 S5 27|AHZ7H (equity theory)
T = ¥4 7]Hko] Z(option—based theory)O] 1 HE2r}H2),

T 7S AR AHEAY o r ARt o]E AFAor 74
A2 Jackson and Kaserman(1980)¢! o2 &&#A Ithd). Jackson and
Kaserman(1980)2  P(HZAEANIRE7FsAaE) olAY  ‘M(EZE
APVEFEZHA) A o AFEolde] dojdtta Hi, diE TA9 LTVet
o|Ztg, tlET7|7F AFEo|ge o FFE vA=TE Ht

o

12) Clauretie and Sirmans(2010), pp.272-273

13) A8 2719 B digt AA+E g2t Quercia and Stegman(1992)¢f =
H, 1980 o]Hofl= FEE o]&2] 7 glo] AF-=Eoly el tigh A7t o]Fof
A g gk, J2jd Zo] Jackson and Kaserman(1980) o9 x}Qizte] ojxbAx wh4
= o|EoetHA AFEo|Y fledol Rt AG7E HIEZA o|EA o= AAS HAHA g
t}. Quercia and Stegman(1992)2 S| A4 FS 1A Aetr 300, $219
AFEEFS 240 A2l ST

14) A& 52 ALt AAl dga2Ee] /M5 &5
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oo wWaH, qEFAIY LTVE oj#fgo] woW AFEo|d 7/l
ssobAld] ol ARSI AR R BE 9] sHssich 12
U dEtsle] e fREely Fui of@ /AE galip] oef ik
Ao} e ARG oo, diEwlst A4S qERee] e
£L7F 2057 "ol AFEeld fdel A Iy AEsH M
ofstH, &7t das e des AFdo] Eol57] "ol =0l
@ 9ol ZolEDh

Jackson and Kaserman(1980)2 U©jA|ZRtmE o|&stod h=FA|9 LTVEL}
ojztg, 1Al HEWI|7E dAlgl oH ¥ mAETHE FAsHAET,
Al W49l A7 BE & (+)Y F2E HYn. o2 tEwr|e 4
A7t F(+)o o5 H7] wiwol A7|AE7Hde] A2 Hetal Bt
Jackson and Kaserman(1980)0] 3t &% 743 1}711}%7}*4% z}
ZF HAE SFAL QUdTh WA ZAdAE PO AHE Ve
gejetd ABEOlBE T olgs} G Aol FUg 2
sty wEolch. EgF ‘MyVelgt PLI
Aol gelet 4% ok Zdskzol wd
A&

oo] XMV : B2 AGAA)7}

F-?L =) iil
O
9
L
nﬂx
UIJ
o
o
g
ol
_'_l

Vandell and Thibodeau(1985), Foster and Van Order(1985) 5<& Z}7]#t
w2 FHolR2o g Auste JA7|Ho]E (option—based theory)15)—°— %S|
8oto] B7)2]19] fREo|PgES FAstA spelrt. FA7|Hto] g T2
H, MOMV=V'd off ZF-Zolgo] T

=
+ Al mEel dEe AEs shA e AolR=, dEgA=d e dA7HA
=
M

15) JA7|§ro]&Zo] oisfA+= Quercia and Stegman(1992), Kau and Keenan(1995),
Vandell(1995) 5& #x

16) AYFAENRS] AA7IA(REIA ] AF7 )7 tEddie & oo 27
(prepayment)©] T/ etch,

_10_



P EEo|Y FHAL FE A (put option)?] LFolth AFEo|Y 4L F
S HEZA =R AR (HEFA O] A7) E mfZtsl= A ol7] o
A& PAt

E =
oo}, FEo|Y 4L W7t (in—the-money) 1D S o &
| =

‘ Long Put Option ‘

()

* Vandell(1995)-2 short put option®2 HF-=o]dd FA4-& APstl=dl,
7|14 Afd]-go] okl 7H435tal long put optione

Fl
i}
o,
=
38,
Bu)

17) W74 (@in the money)2 &2 WAIZ}FA] (intrinsic value)7} = ZA-9-0]1l, 5712 (at the
money)Z A& YA oot &5fi7t gl A-9ol™, 27F4 (out of the money)
WA7FA7F 091 495 wretct

18) Vandell(1995)2 th&1} Z-2 7HolA Edstlct @ O Ar]go] gloh. O A=
AESEe pestr] gtk O 347t dHor Hro] oaAAe
Aol &7 A7 ET oA et A R gt
Vandell(1995)9] H X 34 (short put option) 1HL (H= 3) Fx

_11_



gATto| o] mew, g40] s g4 warte] g@ATe} AL
Qe FA o] ARTIA} FEAA, T3 o5 WMAE g Wah s
Qo] wet AR webq gH7|Hol2 Slolq ARBolae Aele] =
Holu} s ate] B4 PAglel AREE, Felt FeEsiAo] wEHoRy
H age Wi

Ty ol o]Zok EAoty AA| AFEolP2 o|l2A Y A oF
=t AE o8 dFAEe] =Sk oAlE E°] Vandell and
Thibodeau(1985)= PINAEE &0l APxt B4 8 E4do] JFEoY
gEo] 9FE HA= AE sty 12|21 Foster and  Van
Order(1985)& Aol&el 7|xsto] Algdolds of & Ay, AA Re&

2 *1“311011423 T3t REgHT A9 15Tt
ol AT o]F, 1 S =M B2 dAFEo] A=, 1 Helew
aA = 7P7<]7P AN =D A= fREoIFolet= S FAMSH=Tl o
% £ EoldstA =W, AU}

ot
-

j
) o T
w2 AS =l
(@)
AKX

2 214=Fe] A v]-&(transaction cost)o|th, AF
« Algetstz Qs dA 71 ssAdet Hd ol oA, 1 T A
ottE AT & Wuob oot g2 R A7F &7 (recourse) 7Hs M
of fet ZpAloA thE Apito] Q=R o Jof whet Febxito),

=4, AFEClYe] dojur]l fsiAE olE FIATI= AR (trigger

event)©] Qlojof Sttp= Zooh, HFEoldl JFHo] W7 (in—the—money)<ll
o]}: /\]-EHoﬂ/\—] Al Z] o]::gj_ /\].m— =3 d o3 /\]—7 o] %‘r/\gé]-tﬂ, o];io] é_lﬂEP Q
oz Zhgsto] AfFEo|PS FUethe Aotk Kau et al.(1993)2 ©]#
BES AN FA7E FAo] obd(suboptimal) A o= OH“?“)'V]E s
A2 Fo= o|AHE ZloRit Sh= Agoletd, Hoh A AFEolds A
+ Aol

.—‘1

>

19) & (recourse)’t 7Hadt 4%, XP‘”X}L ThE A4kl dis) dR7F Soe &+ denw 4
A AREOIRE AW AT, G Ade] glow ] AREolPE YA Aol
. ¥laTmon recourse)d A5, AUAE G AMo] Tt ek G Aol o

sto] AR7E Eole & %‘AEEE ABEolge 47 Ase Aol

_12_



1980t 4 ol F mr|A]e] AHRBolPe] et AL hRE FHolE
o J5he B AR AEET QAT AW FAzte] AR

ARE ARSHE 9T 9910% AY FI Yk olF F Kol

-] .

F 7o) Vandell(1995)9] =2lolek. Vandell(1995)€ Hgiaro] 2|8l
Felo] A7 gl wet Aiae] SNAR(A% A, QA PRl
Bol ohek Aol o BA wiAEIE Felshn,

Vandell(1995)2] =018 sste] AB5e 4t 27|71 do] o] wA
ol

g2 AgstertE AHEd, 94 P(deAEd <IHE7te25)A A

AN MASTIN) SV(FEZHE) olH AL d2lg Z&g0] o]Fold 74
ol &t Iy PR AEiAA MOIMV=Vold FF&oldPo] o] Fofd
7Fe7del Er T POl AeEiold MIVTE HE AAE 2AE 7
ol &t o] Aol FH O [FEst(izoly F7HR] 5)7F o] FojAH
A7E sa=, FHY fEet ofHeH AFEolder oojxA & Ao

ot Prel Aol M=V olAY 'MOMV=V'7} =HH AFEolddo] LAY
7Hs/dol =t

9o <ad 2-1>& Fof AdEH, P<T' A= 7F48 (out of the
money)?l MKV’ e} 22714 (A "M=V'e] F%ol= olejo] A7|A] %7
gEol §4S BT Bast glol B4 AT Aow wath Feio
HB B o sieto] MYMV=V'7 5 ojelo] MAGHRR0 §4S P4
s Hlof Amols @ P54l &

Porel AejolM= 27t A(out of the money)Ql M<KV’ 9] ZH-¢2tal oozt
& AEsgol g7 "ol dAE shA Hi, E4E71HA)S M=V'e] F
ol ololo] WAE uzhE AuSeol Qi Aol £40] 43
@ < slonz S48 Gioicl LR 2 ASA0l Bk DIC 4
ANME FE7HAo] HB Hut § stEsto] 'MYMV=V'7} =3 o]ejo] TAys}
o2 gHE PASH] Aol B Aoz e,

st

20) WAHZFA (intrinsic value)7F F(+)9] gt& 7H+= AHE Qmgth S48 AIF7HA]
A7rReE AZ7HA = AR e, WAZHE e SA RS i €
= o9& itk webd AT = 209 & 7HE & gtk S WAZER >0

_13_



o|2FE & &
o 2&=5gel = AHelA= LTV} 1
A o)) zHFE]Yel =2, LTVZE ol A& Aok AF&
ojgfo] WMst=rt= AFEo|FPe] A H]E(transaction cost)oll THETE 1
Hdu Z=58o] gl& "= LTV F<zof #Agle]l dAA7F LAstar, LTV 4

Zo] 12 JolAe ARgolae] WA FHsAo] oAt

GE 2-1) ARSI FH0] A7) HF] T xjelxte] oAy
G M (V M=V M > MV=V
EEERE
P <1 SRS BERA | g Easl
we} Ajgols o A7)
& A
p oy 1 |FEE ST ARl | prmo)e SRS

ne 94 % B AR

* M(tH&E75tel), MV(W%@'—H-"J AZ7HR]), VEEZHE), P(PEZAEd), [(RE7Hs4AS5)
* Z2 : Vandell(1995) Aegt Ao =2, Vandell(1995)& ‘MV'el Aralat
M=V'Ql At AAstAL oy, o7[AE= MOVl A st

_;
to
rlr
m
mlm

AFAA =elgt sl9lel ARiA SAERES], AR L HaT
Aol 48 FFs olzolth olefd olgelw BIoH, Ffe] Fole
7 (recourse)7h 7F5517] R ol 2AHY AP G F= 9lek. weA
Fe] 4gel 2 DTIsH LTV ¥182 FHO2 os) Hel, 4] o
AERE (E -t 2o BEF ¥ 45

& Zlolct
HA DTIZF y% olskel AiolAl LTVZE 2% olsteld, A% delw A=
o] o]2ojxal, LTV} 2%E ZIoltste A FEo|PA| A7) 7MsolE=2

A% Al A0l olFold 7Hsdol ot v DTIF y% =391 AHiel
A LTVZE 2% olsteld, AAZE HAT 7Isdol o o] AHiolA FH 9
setZolu 71k §)7F ol oA A7) sfaHA, FHO| 5o
7b ojyed AFEolde]l d Adem Einy DTIF y% =3 AdeiolA
LTVZt 2%E 23od, AFEolde] d 7HeAol =



(E 2-2) DTI®F LTV Hl&ol mE = 2Fdzre] a2

LTV z2% LTV) 2%
DTI < y% A A
o A
Gy, F71Ae) ofi ol
DTI : SE
A P el
ol ofn A4)

2. BN

HAZIRbel g wEwE,  gEtde]  AFTHEAE w2714

(prepayment) 7Hs/doll mret 2ebx]7] wige] AF=old F4e 7HAle =
=]

718E A9 7hAel oM E YT derh 27T S F &4 (cll
= ]

fEtolo] NI ol2H&o] Wstel] et et olzh&o] stetsiu
qEaele] A AE S2A B3, olatgo] Aot tEdae AT

+ AWt Aol
O™ 2-2>F &l o=t #AE AT 4 S, o] I YT A
oFa ¢ (contract rate)E 7HA2l = F AHHY AF7IR|e} o|ab&9 BAE
Holal Qlok. 2714d%e] 7Hest tiE9] Aol 27148l B2 4
R offjZo] AT Aol fAIstal SleEl, ol XIVIETTE T
= A9 v miZolth. & T |49 Hgo] g e 9= &7t
74, AS4E ofg2 WErhA "t A7lolA & FATe] Zfolrt F A

o] 7hxjo|et.2D
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4 2-2)0]4 B0, 7143kl 7}
steteidate, 94 olAgRELE o8l o
=

A

=

Ak, ol 97 o7t st A
1+ o

A~

Z}ol

s thzol A% olxgol 4

o) A7} skt

ol 7012, THA]
]

ow)o] 2ot Tz

- —

2714 w42 WHA(in—the-money)oll 3= ® =4S FARICEA]
olejo] At & AA dEw=KHETA =Y 7t =9 di&zt
N AF7IRA 7Y 5o HEg 27138 §48
a8y 271 w4e AT Ae, 2R 59 A9
(transaction cost)o] WASH7] wiZoll <7138 2-3)9] B X} &zt o] A
A7 o AeRs dl 45 YAsordt o] <l
o ZAfole o4As] olejo] AZIA ¢k7] wEol 2ol £71E F4HS FA
ot "7t glo] tiEo] BdAeRE fAHL, dEA 9 A7 AB &2
Asto] MMV 7F 5| o]olo] WAtz S4-S gatate] 274}
ot.

ok
=)

on G
it

21) Clauretie and Sirmans(2010) p.35
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[e]
(termination risk)e]2h= &

LaCourt—Little(2008) &%

9l
N
j=

=
K<)

a9l

T

s, 24

5|

A

1_:_
1—

5]

o

7] 9]

wgef o
— 17 —

2 oy

3

g

’l_

A
pl

P, %7

Kau et al.(1993), Deng et al.(1996) 52 F o]

=~

Al



O

StH Ambrose et al. (1997) = H_O] =Rl AH N HHFE FR
# 1 (foreclosure)©] A A &]+= stk 2RdAE AFEold=
stHgte &% FE7A0] *E 7} do] JIAY 74 AAH(free rent) 2] o]F
= 78 & Jud FETH oF AHie AAAIvE Aolth. 12al o
EA= ol F WAISH| ffste] AA olAtgES Fitjtri= Aot

Danis and Pennington—Cross(2008)= ©ld A%2 FA7|AA= HSlTh
Danis and Pennington—Cross(2008)+= A& 309 o4 60¥ wm|gt 60

ol 90 mFh, 90Y oo = o] AA|7|Ie wE <
Aottt & oldol: dAAZIZt mE AA ZHAa%lE
o] AUt

dE 59|, Ambrose and Capone(2000)2 90¢ o]4 A& EXthA

L c,» rlo
l(
or m[o
H
oflt
o

oz Aorth Calem and Wachter(1999)= ZA7|dA4S EAGAICZ ARQF=
o], 60 ol AAL 90Y o] AAR YirolA AA AHAJNES AHE
Ut I8y olso] ¢ 717t ol dAdESE BANE LR A2 AL o

k7] wiEeltt2d). K

A717bE AFEeld oFE Tddte 7[ElE H

Danis and Pennington—Cross(2008)+= ¢A|7|7HE =2 =

OE Zoz HY gddanygog ofF FA5talzt si3ld Aot
ot 2 =98 AA WA, A FEHFEYEY AFEIF(E

A el digt =oe o5 &2 Ul 7H] olwE SHeE AP Sl

Aoz Helt}, awn% 99| 24Hnet equity)2] 27

23) 95 59 Ambrose and Capone(2000)2 90 <14 o] Ejo] ¢l
o]Fojz]7] W&o A7} 90Y ol A&EWH AFEo|Y ’%}Eﬂﬂ He A
=

24) ol So] Foote et al 2008} 2717 EARY 487 57 AnE At 27 A
U EAIRE erg F, £AHTe] el FE Fohfo] ole] HRBo|d ofPE
zApshect,
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== AFEeldqe AEES oBA AL At st= EAlolHh
A REolgPo] AR FHITE] oot T HF
HEe] AA(recourse) 7Hed olFol wel o2l AV ZFQAtbe]
S48 wet o 4 AT,

A ol gelo] AFeolde S A7Iertel & olsreld. AF=
olg2 w7l AAdAe] 25570 Id= vAE 8Udsl & S =Hed,

2o
v
L
i
u)
L
N
0,
%

ol QB AAATIY 24gxte] E4e] uket 2

A= & EA0ly AR B4, Fe4t 54 5ol ods] AFaEold=
2Ash= F8 f9olsks A< ele Zold. 1 %‘l ezl a9l ffo &
FH9 BAES BI, 1 o8-S oA st AFEe] A&HI Yk
Zlo]t}27)

25) Lambrecht et al.(2003)2 R2Z|Z]o] thgh 477t 7Hert F=ollA AFEolgo] ofEA
ojFo|z=71E ®AT ®F Utk Clauretie(1987)= wl=9] F(state) Tt Sbg
(foreclosure) A|&=7} ThEH], o]Zlo] AFZo|dfo] oJBA IFS mA=7TE —Ev—/gli vt
Tt Goodman and Smith(2010)+&= 7 H|-8o] HI F(state)ol|l A= HEHMAT HEst
7] W2el gF FEel W HS 9ith

26) Goldberg and Capone(2002), Elul et al.(2010) 52 ¥F559 753 —-—X}*P_J =
AA o fFEol|do] dojdth= HS Wt IS5 FFHo] 4T HFECY =

o gglojeft Aeltt,
27) Chan et al(013)2 AFH& S7 2L 99 E4o] 87149 A7olge] v7t
Qe BAE o ok Ding et al Q01D ASET} FE AtSo] F2 Wejt Az
o tfET AT DRI gES 4T vasigid, Annee fEe] PEgol
H RS AL WA oS¢ AES ARl we Age] BAU ohe meiwel
o= dizAEl BAleke Aol
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A2 A ARATe AR A7 2pEy
1 49a7e] A=

ARATES Ao E4od BHE, d+54 ol w2t adstA 79
sig 4 Qo A= A, "l nAARE AFESHAY ofHd AXRRE
5 Hed, ol® ARE AMgctbvrel wEt BHER R mjAAt
£ o]¢% A, dE AHRH(choice mede)S AHgsh=d], Zoe
SIA=R G (hazard modeD= @Wol AMEEHIL ek AAA=RE °l&d 4T,
ditzow IARYS A ol #HEAVISALF(VAR) 5 &

< AAE E9E gol ARgsta ot

I

9e ARt AL 24
2 WolSel: 9l7] WRe] F 74 F oln sHdo] BLFE A B
e AR ofs] A4E WSS F ofn w4l AA(EL ATl
of GFL mALLF] 2HS BEIL Yk o7 AL APITENA AR
Srhas A AEAES A S WSS ol MAES T2 ASSHAT,
BHET ol WiEo] AAle] AL mAE Ao UHdEAS 7Hers
A Avin s gt

ABAMLe F2 AR RS s WSS KT 4%

==
Sttt dizEAdor ERAPALSHE(DTI : debt to income), ASH|ATEH]-&
(PTT : payment to income), FAHFH]-&(DSR : debt service ratio), F
A& (DCR : debt coverage ratio), &% 7|°1®(income gearing) 5°| Z]
TEs B+ M= AREEI QT8

28) DTI @ DSRE Q7HE4E o] A7l =
TS AAR sto] PelBABRS AEsHed Hlste] DSRE He Aol AA E
u



Wl
Mo
re
i_l“
<
:>;1:‘|‘
Id
e
2
o
ofl
>
1o
)
Ll

ol A-gE

Aol w2, DTIY PTI Hl&o] 255 AF=cld a2 &
Rttt AAl iFE] AFolA ol Wao FEAS w2 F(+H)Y #=
et d4dd FF 509 &2 @AY FAAS el feshA @A 1
€ A7k A 2 olfel Hiside tEdA B0l A=l 7sAdel
T AFgAA W2 DTIY PTI Hle< #8517 miZol2tal sfAgtet.

'_Od =
sAolEel 7zt AVAETHEE HASH] AsiME AFEeld(Ee o

—

A @A G- E )

ol & g A, LTV H|
o] AASE MFEEolY gEo| FoAof 0. tirfe] AL, LTV H&9]
F4Ae gol F(+)e F2E Holxw, 11 ¥hel Bex At FEAS
grol W2 uehts olfel disiAe, tEHAE AdstAl o]Folz]7] o
o] o] ) ];H
o}

20) Z<o] wat AA} ARE|S TFAS] DT} PTI vl Z4skol AFgalr|% gk,

30) LTV W&ol gobxlo] ufet jiold Sh&o] fobzcka sto] ofzlo] A7|apsba<
AR @I of itk Jackson and Kaserman(1980)0] o]op7] sld%o] A|%%
SO ML LTV Hl&o] Bolxe Aiold sHgo] Sephid), ol wabite] Zof
4% 4502 Fo) A8Y 5 At @] Zol57] BRolk
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o
o

0]

7|1E AdSE HH, ti7 AESE7HES AR S B A XSk
Zog2 et dF Ao AT AT XA stAY e HTE
A 7|22 7HRE A Aok Ao 2 UEUT| T gt

AE5H7PES AR SH= dAFo|E= Lambrecht et al.(1997), Archer et
al.(2002), Whitley et al.(2004) 5°] 2t} Lambrecht et al. (1997)2 o=t
E a83Ae] BI)X] REARE o|8ste] B REAZ|9] ZAH A<l
tiste] EA5HAE, AdTs H=A LTV Hleo] Eobd4= iHE,'—%ong]-
2o A|Zto] Aojx&= ZAo®E YERTHED, ¥ A4S0y ojxfgi}t &2 A
E58e Uede HeE2 ddE F2E Hith

Archer et al.(2002)2 ©|=e] L7|Z] =& o]&oto] HFE

o]sg
12 EAsHY =, FAEE&(DCR)] L—f‘—o}é‘#% ’HE«%OW SHEo]
LTV

rr

rb

ol

e
Whitley et al 20002 9§39 2717 ARE AFgste] n] AHLUNL
wastgLY, 577 2a7loEn AgEe] AAet K(+)9 PAZ Ho]
%LEWV*—Q A5k 18y LTV Hl&L FA4AS e 2571 o4t
e g2 g ke
7\]-7]7\]-%7]-*2\—2— 2] A5H=  AFtolE=  Vandell and Thibodeau(1985),
Vandell et al.(1993), Qi and Yang(2009) S©°] <itt. Vandell and
Thibodeau(1985)= wvl=r GetA 2|9 9o] dh=Fd GHE AR E 0|85

A,

Angols 9@e BASIAG. LTV Hl&, AHol=3} e ¥4So] ol
Qe BT, BOE AR/ AR Uit Ty PTI Hl&L
Agsespdel damie ges 29 PAS B

31) Lambrecht et al.(1997)2 AAFEo|] &S FHT Zo| ofyz AHFEo|go] YeHS
AZHS FA5 7] ol ZF 7HEE Eﬂtﬂé}—t— M50 =444 32 ForF vtz
Efof st 7Hd-E A A|5HA "ot & LTV Hlg9] F4A 4 o] = FEE Hojof #
Z|ZHE 7S R A]5HA At



& A GEOE ARE o838 Vandell et al.(1993)eA % $lo}
9 A7 Utttk LTV Hle 22 A7|ARE 8k (equity effect) & U
B+ M52 Gk Uettal, Rok 72279 odiddi= ugt
ot 1=y AEFEs UEdle FAEEEMCR)E Fosh] g2 Aoe=
LHERSE
Qi and Yang(2009)2 wul=r MICA(Mortgage Insurance Companies of
America) A= FolA FEHHEWYE HEo| 2 RI|AE o|gste] R
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E 3-4) TEUSG AYRS N 2EAW
s N Hagk | Adg | ® @ | EEER
PD 44,553 0 1 0.077 0.266
DTl 44,553 0.001 1.999 0.499 0.391
LTV, 44,553 0.004 0.700 0.387 0.157

r 44,553 0.023 0.109 0.054 0.010
SPREAD1 44,553 -0.020 0.089 0.016 0.007
RAD 44,553 0 1 0.627 0.484
VAD 44,553 0 1 0.845 0.362
SPREAD2 44,553 -0.054 0.076 0.003 0.009
MONTH 44,553 1.033 95.467 277.294 19.199
SAD 44,553 0 1 0.483 0.500
AGE 44,553 21 94 48.182 10.063
WED 44,553 0 1 0.861 0.346
APT 44,553 0 1 0.881 0.324
MLD 44,553 0 1 0.496 0.500
CAD 44,553 0 1 0.899 0.302
IND 44,553 0 1 0.088 0.283
AP/P 44,553 -7.429 48.070 2.163 12.069
VOL 44,553 0.196 1.015 0.918 0.187
AUR 44,553 —-2.800 2.700 0.224 0.781
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T = A4 AAAS | AAHEE(%)
Z| 44,553 3,411 7.7
2,353 58 2.5
6,052 264 4.4
7,569 492 6.5
DTl 7,371 703 9.5
5,751 518 9.0
4,117 386 9.4
4,156 366 8.8
7,184 624 8.7
1,166 41 3.5
5,865 340 5.8
7,319 461 6.3
LTV 8,265 591 7.2
8,803 714 8.1
12,348 1,147 9.3
787 117 14.9
17,700 871 4.9
&= 15,533 1,309 8.4
11,320 1,231 10.9
e 13,342 934 7.0
Ao e 21,626 1,513 7.0
9,585 964 10.1
R 27,935 2,268 8.1
7 16,618 1,143 6.9
Sazs 6,915 564 8.2
37,638 2,847 7.6
e 17,335 1,643 9.5
igaﬂg 16,277 852 5.2
10,941 916 8.4
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T B A A A | A H-&(%)
1do]5} 10,622 131 1.2
2d 0|5} 10,821 550 5.1
34 o]s} 10,681 861 8.1
AL | 405} 6,110 651 10.7
53 0|5} 3,293 626 19.0
6 o]} 1,424 279 19.6
zpe1zt 6\ 21} 1,602 313 19.5
E4 22452 21,520 1,497 7.0
A q‘j
a 23.033 1,914 8.3
40A4]0]5} 10,724 794 7.4
A g | 50405t 16,572 1,356 8.2
504 =3} 17,257 1,261 7.3
450 7 = 38,347 2.844 7.4
Q@
R R -1 6.206 567 9.1
_ olu}E 39,242 2,893 7.4
FY59
H|olot E 5,311 518 9.8
EEA- 22.464 2,166 9.6
Feltn i
SHITH 22,089 1,245 5.6
q 9 B 40,044 3,149 7.9
o 1 A 4,509 262 5.8
=]
et zw | AFEH | 40,652 3,131 7.7
i
| g | A EAEA 3,901 280 7.2
2 A EX
“lzanm | A 5 | 11625 1,227 10.6
=71 5 32,928 2,184 6.6
ze7lA | 1.0°]s} 9,556 758 7.9
H 5 A 1.0x3} 34,997 2,653 7.6
Ar 2 27.166 2.179 8.0
AAE
3 2 17,387 1,232 7.1
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W7 | Bzux | w2 | mzux
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231 2ygI-1 DY0-2 | 2M-1 RYM-2

L fo $el %9 #9] %2l
lag| Y |as| 4 |gs| 7 |as| ¢ |==

DTI, | 0.398]0.000] 0.396]0.000| 0.386/0.000| 0.384/0.000| 0.382]0.000

LTVy | 2.061]0.000{ 2.093|0.000| 2.069(0.000| 2.068|0.000| 2.056]0.000

r 53.759(0.000(44.732]0.000|43.802|0.000{43.771/0.000/49.589(0.000

SPREADI1| 6.984/0.046] 3.163|0.369| 3.861(0.276| 3.857|0.277| 8.112|0.027

RAD | 0.434/0.000| 0.489/0.000| 0.468]0.000| 0.468|0.000| 0.463|0.000

VAD | 0.252]0.000| 0.236{0.000| 0.247/0.000{ 0.247]0.000] 0.229]0.000

SPREAD?|23.748|0.000/18.789/0.000|14.870]0.000{14.773|0.000/21.351|0.000

MONTH| 0.037/0.000 0.038]0.000| 0.042/0.000| 0.042/0.000| 0.040(0.000

SAD |-0.124/0.001|-0.123)0.002|-0.140/0.000/-0.141]0.000|-0.139/0.000

AGE |-0.045/0.001|-0.030/0.027|-0.029/0.031|-0.029]0.032|-0.028|0.035

AGE? | 0.037]0.004| 0.023]0.068| 0.023]0.073| 0.023/0.073| 0.023]0.080

WED |-0.046/0.379|-0.070]0.185|-0.061]0.248/-0.061|0.250|-0.061/0.253

APT ~0.2480.000| 0.391/0.824| 0.146/0.934
MLD ~0.411/0.000-0.411/0.000-0.4330.000
CAD 0.099/0.280| 0.775/0.677| 0.577/0.757
IND ~0.272/0.000-0.272/0.000/-0.277,0.000
AP/P | o010 0.000/-0.0100.000
VOL 5170.000|-0.914/0.000
AUR | | e e e ]10.138(0.000
A3k |-6.868/0.000/-6.835/0.000-6.567/0.000]6.34510.000/~6.750/0.000

—2Log%-I 21315.62 | 21170.26 | 21149.14 | 21149.01 21124.26
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DTIO010 | et | et 1 —1.765 0.000

DTI1020 0.785 0.000 -0.980 0.000

DTI2030 1.331 0.000 -0.434 0.000

DTI3040 1.726 0.000 -0.039 0.496

DTI4050 1.749 0.000 -0.016 0.800

DTI5060 1.936 0.000 0.171 0.111

DTI60UP 1.765 0.000 |  omesn e

LTVO010 | e | e | —1.003 0.000

LTV1020 0.356 0.040 -0.647 0.000

L'TV2030 0.365 0.034 -0.638 0.000

L'TV3040 0.496 0.004 -0.507 0.000

L'TV4050 0.697 0.000 -0.306 0.010

LTV5060 0.870 0.000 -0.133 0.249

LTV60UP 1.003 0.000 | e | e

r 56.357 0.000 | 56.357 0.000

SPREAD1 13.138 0.000 13.138 0.000

RAD 0.480 0.000 0.480 0.000

VAD 0.211 0.000 0.211 0.000

SPREAD? 29.156 0.000 29.156 0.000

MONTHO036 | = | T 1842 0.000

MONTH3648 0.770 0.000 —1.072 0.000

MONTH4860 1.416 0.000 -0.427 0.000

MONTH6072 1.781 0.000 -0.062 0.543

MONTHT72UP 1.842 0.000 | e [

SAD -0.105 0.008 0105 0.008

AGE -0.021 0.113 -0.021 0.113

AGE? 0.015 0.259 0.015 0.259

WED -0.072 0.180 -0.072 0.180

APT -2.500 0.159 —2.500 0.159

MLD -0.459 0.000 -0.459 0.000

CAD -1.971 0.293 -1.971 0.293

IND -0.179 0.010 -0.179 0.010

AP/P -0.004 0.018 —0.004 0.018

VOL -5.421 0.047 -5.421 0.047

AUR 0.258 0.000 0.258 0.000

3T —8.758 0.000 —4.148 0.000

—2Log%- 21084.23 21084.23
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BYIM-5 2YPIM-6

s | woleE g FolshE

DTI0020 | o | | -LI75 0.000

DTI2030 0.746 |  0.000 ~0.429 0.000

DTI3040 1.139 0.000 -0.036 0.528

DTI4060 1.237 0000 | 0062 | 0240

DTIOUP | 1175 | || e
LTV0030 | o | et | —(,685 0.000

LTV3040 0.176 | 0.003 20,510 0.000

L'TV4050 0.378 0.000 -0.307 0.010

LTV5060 0.548 0.000 | -0.137 | 0237
LTV60UP 0.685 0.000

] 55.903 0.000 | 55903 | 0000

SPREAD1 13.055 0.000 13.055 0.000

RAD 0.475 0.000 0.475 0.000

VAD 0.207 0.000 0.207 0.000

SPREAD2 | 29.008 | 0.000 | 29.008 0.000
MONTHO036 | e | " e | 1,842 0.000

MONTH3648 0769 | 0.000 11073 0.000

MONTH4860 1.410 0.000 -0.431 0.000

MONTH6072 1.775 0.000 | -0.067 | 0509
MONTH72UP 1.842 0.000 | e | e

SAD -0.107 0.007 -0.107 0.007

AGE -0.021 0.122 -0.021 0.122

AGE? 0.014 0.280 0.014 0.280

WED -0.075 0.160 -0.075 0.160

APT —2.342 0.186 —2.342 0.186

MLD -0.455 0.000 -0.455 0.000

CAD -1.811 0.334 -1.811 0.334

IND -0.181 0.008 -0.181 0.008

AP/P -0.003 0.004 -0.003 0.004

VOL -5.041 0.030 -5.041 0.030

AUR 0.260 0.000 0.260 0.000

e =7.752 0.000 -4.050 0.000

—2Log$- = 21128.90 21128.90
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F 3-9) o|FEARY ot A AN ug:

w =34 (1%) A= (o)
up down up down
DTl 0.184 0.184 0.012 0.011
LTV, 0.774 0.768 0.073 0.054
r 2.644 2.578 1.903 1.203
SPREAD1 0.124 0.124 0.252 0.240
RAD 0.561 0.363 0.018 0.011
VAD 0.247 0.199 0.008 0.006
SPREAD?2 0.056 0.056 0.711 0.591
MONTH 1.071 1.060 0.002 0.001
SAD -0.126 -0.143 -0.004 -0.004
AGE -1.314 -1.331 -0.001 -0.001
AGE? 0.530 0.527 0.001 0.001
MLD -0.344 -0.517 -0.011 -0.016
IND -0.236 -0.306 —0.007 -0.010
AP/P —0.020 -0.020 -0.000 —0.000
VOL -0.810 -0.816 -0.026 —0.030
AUR 0.030 0.030 0.004 0.004
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i
O

2] ofyH ZEEH AASE9]
H7] 93] Chow test= 7445

Hol7h Qed] oRE AAH

%S
g
wolth. Chow test®] SAFL et 2o FH4 0 Axsw, F 54
O
=

(SSE, ., — (SSE, + SSE,))/k
(SSE, + SSE, )/ (T— 2k)

47

SSE(Sum of Squared Error) : ZBEO] IFH FHoxt AlFel g

T AR BES
kooRRe Ws A%

Chow test A¥= (& 3-1DY} Z2dH, 24 I5E= 324 2ols
Ao g2 LNt =, ofutES} H[olmtE ZJto] AFgE] QlojAd FxA A

o|7} gith= AFIHHol 717t EA] ¢fgton, FERERY A, FHA
FEAHREE F2A Zo|7t glbe AF7HS 71ZbekA] sttt
%, FERIE, FEHARE, A9, AfEHHE dAES 25k &
ot M4rt FH oEAY, ol Ted] folgt Aywuigol Zjolof o)t
AY B, AAGERYY TxE= FYotte AE Yugth o= FRtellA
olopr] I Qle, FHRIERY AER AAgERYGY FXIF E A
olgh= FAo] AMMI fEnE AS Hogn
(% 3-11> Chow test A1}
W THRE FeFRE A e R A
(olmtE, HlolmtE) | (FU1E, £3) | GEA FIA) | (AFEH, EAEH)
F 0.001 0.556 0.005 1.803
FolgtE 0.999 0.574 0.995 0.165
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AANNE FEASAY LAY SMAATRE AHARY ERAE o
2 (B 4-1>F} Zo] 302 ulgh, 30Y o4 90 wlgk, 90 o4k 1wt
iAot 19 ol Al Ao
& B} Ag, GAGEE 2R 24 2 At 909 Hlgkt 909
olgel T Ao el o] JbY AR F3ANE FAGT,
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oL

(F 4-1) B4R AA77HE |3

AA AL
T ' s
304 m]E [30€~00Y (90 ~19 | 1dolAF Al
VAR | 44,553 151 1,738 1,224 298 3,411

2 dFolAe Hxo] AAE 7]
A7L 2005ERE 201249 997t
20129 69 E 20129 99 Afo]of A
& FdotA] Z& 4 Qe o] ZAIE HEs] ol A HEEY T
o AJEE 20129 WE A o]FA gz 2012¢ 99 Fo ¢
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AdE 34117 FolAe
1,88973_(55.4%)01 90 U]UJ 5}7103;211—41% o], 1,52271(44.6%)°] 90

oY AFEold oAUt



(F 4-2) 247R] Z-27d4 4%

AA| =
T & = _ RS
A e al
A (1) 41,142 1,889 1,522 3,411
H] F(%) - 55.4 44.6 100

oo]'*“ E"ﬂol %‘3}. :’-3131 Oﬂiﬂv—‘%
Hog sty AHst= HAFERA
P (Nested Logit Model)Z tiE= A9 @ACA B4d=1 dAAdE=
Ui, 5k @AM dAdEs B719Aet ARECldE Uiro] A7
ElstE-S 545k o] HOH0),

(L™ 41> AL} AFEoly=
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& 23

@YWy tgzange A9z LYV YrHERARge] deTz

ERS HE=R
\ B 4 @ A segA
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= @ogajsh || @00l 38 || ounien || oosorsy | oHEA
70) olHet HE WS AMES AFE Danis and Pennington—Cross(2008)7F it} 152
AA717HS 309 wwt, 604 mIRE, 90 mIFH 90 ol OB UirolA HAA|7|Zke] w
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AA A5 AAH-&(%)

T B2 d | 90¢ | 90¥ | 90¥
g ol | mEE | ol

A A 1,889 | 1,522 | 4.2 | 3.4
10%°]5t 13 45 | 0.6 | 1.9
20%°]5} 102 162 | 1.7 | 2.7
30%°]5} 258 234 | 3.4 | 3.1

OTI 40%0] s} 440 263 | 6.0 | 3.6
50%°]5} 306 212 | 53 | 3.7
60%°]5} 243 143 | 59 | 35
80%°|5 226 140 | 54 | 34

80% =1} 301 323 | 4.2 | 45
10%°]5t 21 20 | 1.8 | 1.7

20%°] 5} 171 169 | 29 | 29
30%°]5} 261 200 | 3.6 | 2.7

LTV 40%0] 5} 371 220 | 45 | 2.7
50%°]5} 419 295 | 48 | 3.4
60%°]5 588 559 | 48 | 4.5

60% =1+ 58 59 | 74 | 15
5.0%0°]35} 564 307 | 3.2 | 1.7

=29 | 6.0%°]5} 707 602 | 46 | 3.9
6.0% %1} 618 613 | 55 | 5.4

s 1.2%01—?- 540 394 | 40 | 3.0
A 2.0%0°)5} 856 657 | 4.0 | 3.0
2.0%%3 493 471 | 5.1 | 49
. —Erﬁg*c}% 1,272 | 996 | 4.6 | 3.6
qt7]/3 % 617 526 | 3.7 | 3.2




AAH&(%)

7 =B A 9042 | 90Y

oigk | o4

s 6,915 44 | 38
37,638 42 | 33

2 17,335 54 | 4.1
ig_aﬂl:_ 16,277 2.8 | 2.4
10,941 46 | 3.8

21,443 20 | 1.2

It 10,681 47 | 33
12,429 77 | 7.3

a0 o 21,520 41 | 2.8

B 23,033 4.4 | 40

10,724 45 | 29

A g 16,572 43 | 3.8
17,257 40 | 3.3

_ 38,347 41 | 33
det 6,206 52 | 4.0

e = 39,242 42 | 32
FERE 5,311 48 | 49
22,464 48 | 4.8

e 22,089 3.7 | 2.0

q o 40,044 43 | 35

nE g 4,509 3.4 | 2.4
o e 40,652 42 | 35
e o | 2R 3,901 42 | 3.0
R = :bg 11,625 54 | 5.1
7= 32,928 3.8 | 2.8
=e71A 9,556 42 | 37
W54 34,997 43 | 33

. 27,166 49 | 3.1

29E 17,387 32 | 3.8
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otk 2 A 2 g (Multinomial Logit Model: MNL)2 McFadden(1973)¢] <]

off AAE HPogA, A= 7HEe tiHEER)ol Al 7 o dolwA o4t

A (discrete)] WY o] AMHSE 4 e FEE EAYHOITPD. YRR EY

< 7719 A9 fijtEe] AR & 2= 7PYIAZFY ¢ Independence
]:Ho

R

2
ofN

rr

o
1
o

of Irrelevant Alternatives) ool zt A=
Holth,

2 HolAe AAZIIME dAgE] dFe mAE 8d5= 245 {
Sto] FEIFHOIESS 4=, 004 1|9t @7AAIdE, 909 ol Z7aA
S FECl) 5 Al 7HA A" diter ERotela, Agugso] o4t
Aol7] el dFAHEF S ARt =3 2P MNL) 9 oAl o
=1 A2,

prrp, o) = — S @ o
1+ ; exp(8;X;;)

71N Pr(PD,=c)e AU 7t Pl AEUIE F et e A
S99 GBS WA ek j=1,2 /- 19 ARt Agol Sake g
Fo| shfoldh, B A Aeitieel St 1 F A Aegete] sz
Aeghroltt

2 wRelAL A A9 deree] gonz, F&upd PDE 900l
A7 QA7 AT e 2, 0AnlT DA A UE 1 AA B
st ore hEe 09 7 ZErh Xt AAE AYsE MRS FTAO
2 AT WERA, XL A ot O ol dstel 2 Bgasey

71) McFadden(1973), Hausman and McFadden(1984), ZA&7] 2](2008) *=
72) ttFEA RG] frof thet AAIH A2 McFadden(1978) %=
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3. JAEERARY

[IA 749 SHAIE =Es}7] YsiA= Ben—-Akiva(1973)9] 28l Hx=2 A

(Nested Logit Model, NL)2 A& 4= it} Yl AF
CRARYE =AY S dtset gz 72727 SA] A=A o]
ofd ASA Adeilolatl 7Hgeith wefa YAHERZA RG] HAUSE

S UEIHA] X (tree structure) =

At ok Aee s 725 W
ot AEe FAe o]Rold 4L 9L
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To] Qa1 AR MAH S-S (conditional choice probabilities)2 514
A= ot (O™ 4-1) EP VoA HfFEIYSES AASEH
AR YFEo|PE] wo=2 BIdH 4 Ut

ARYPS  McFadden(1978)e 98]  Aot®  UMNL(Utility
Maximizing Nested Logit) RdI Daly(1987)e] <Ja] Aet®l NNNL
(Non—Normalized Nested Logit) 2oz &= 4 Qlty, UMNLE Y-S
83t o|=(Utlity Maximizing Theory) 228 H FEE|=Hl Inclusive
value®| TEHA|EQl (1- )7t 0~1AF0] 9] & 7FAoF dtth= a-d=tist 7t
85 FFooF gt vhH, NNNLE -2 [TA 7199 Aok

=
E(marginal choice probabilities)2 Ar$ch
5
A

73) Danis and Pennington—Cross(2008) %=
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T Bgo] 8ast ztol= UMNLRGQ stAlo) 9= Inclusive value2)
ot el (1- )9 9g4(the reverse)”t NNNLEF A= A JHttH= 2
ojty. webx NNNLEGE ofiAs @2 A LdEstEY 07 dEstE9]
2Aoqt 7|25t b7, it fARdOl thet A2 Hausman test

=
AdARE gaT 5 ot

¥ 4-4) Inclusive value®] m=tn] e} UMNLEYH

w}au] g NLEF o fa4d

0<l—0o<1 a3 HAHE

1—0c >1 PR
-0 =0 | $asA ¢e YArHE2ARY

*

4 =71 £(2008)

2 HolA= NNNLEFS ARESH=H], oA o2t g

Pr,(ij) = Pr, (jli)xPr, () (41 9)

o71olA Pr,(ij)= YA nol UIAET ot tieh j& AT SEREA] i

AAARE BAsk= BAEAClL, j= AA7Is EAs= shelgAol

o &, 29A|9 dEsES AT Ae=2A, Pr,(li)S UIAE 9k dijt

74) UMNLEEY NNNLZF it 4] 2 2Agt 432 Koppelman and Wen
(1998), Hunt(2000) &=

75) HI2gE2A RGO FATA T2 'BillX|(branch)=t stal, 3t Bilz] yoA Zzte]
SFITA 152 UAE(nest)2t otH, Z+2+o]l AEitQt-2 'alternativedt §ttt. Danis and
Pennington—Cross(2008) =



Pr, (jli) = Y (4] 10)
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o §-8°] 7|tgkoltt,

J
V = log E exp(ﬂlXij) 4] 1D
j=1

w02 ofd st YAE g AYE ALEHRES Pr,()e] g4

o theat gk

X +(1—0)1V,
Pr. (i) Iexp(ﬁg +1—0)1V) (A1 12)

Y exp(BX +(1—0)1V))

1=1

~
ZZHog FI WHEA, X = YAE o tigh Ayl wgoly, g,

= olo] Alg "Eolt). Inclusive value(1V,)e] mhtuElQl (1—0)E Z2 Y]
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% 4-5) oRAng 244 |

BENV-1

E 2744 902 17 Aol (90 o] 4)
Y Foletg z Folete

DTl 0.257 0.000 0.533 0.000
LTV 1.808 0.000 2.371 0.000
r 47735 0.000 52.241 0.000
SPREAD1 13.819 0.005 1.289 0.801
RAD 0.400 0.000 0.536 0.000
VAD 0.184 0.010 0.280 0.000
SPREAD?2 25.557 0.000 16.727 0.000
MONTH 0.036 0.000 0.046 0.000
SAD -0.055 0.274 -0.252 0.000
AGE -0.046 0.008 -0.004 0.844
AGE? 0.035 0.035 0.004 0.834
WED -0.043 0.526 -0.086 0.263
APT 0.255 0.911 -0.081 0.975
MLD -0.215 0.000 -0.746 0.000
CAD 0.568 0.814 0.468 0.861
IND -0.198 0.024 -0.377 0.000
AP/P -0.011 0.000 —-0.008 0.012
VOL -1.035 0.048 -0.531 0.929
AUR 0.302 0.000 0.081 0.049
Sy -6.373 0.000 -8.942 0.000

—2Log$= 25593.70
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B 4-6) F2ARY F9A3 2-1
BEV-2 2YPNV-3
P 7| AA] AFEo] 3 7| AA] A7
- Fe 9 79 79
Flas| # |as| *? |as| 7 |=as
DTIO010 | et | o | | e |=2 5841 0.000 [-1.314] 0.000
DTI1020 | 1.274/0.000 | 0.617]0.000 |-1.309| 0.000 [-0.696| 0.000
DTI2030 | 2.101/0.000 | 0.9350.000 |-0.482| 0.000 [-0.379| 0.000
DTI3040 | 2.679|0.000| 1.076|0.000 | 0.096]0.190 |—-0.238| 0.006
DTI4050 | 2.641|0.000| 1.194|0.000 | 0.0570.469 |—-0.119] 0.190
DTI5060 | 2.892]|0.000| 1.279|0.000 O308“0.100“—0.034“0736'
DTI60UP | 2.584|0.000 | 1.314|0.000 e
LTVO010 | | — | | |-0.725/0.008 |-1.325] 0.000
LTV1020 | 0.233]0.327| 0.480]0.058 |-0.492| 0.004 [-0.845| 0.000
LTV2030 | 0.300|0.202 | 0.4220.082 |-0.425] 0.009 [-0.903| 0.000
LTV3040 | 0.494|0.034 | 0.448|0.065 |-0.231]0.143 [-0.877| 0.000
LTV4050 | 0.610/0.009 | 0.774|0.001 |-0.115] 0.460 [-0.551] 0.001
LTV5060 | 0.630|0.007 | 1.1420.000 |-0.095 0.535_—0 183“0.237.
LTV60UP | 0.725]0.008 | 1.325|0.000 | e | T | ot |
r 56.636] 0.000 |56.297| 0.000 | 56.636] 0.000 | 56.297] 0.000
SPREAD1 [19.593|0.000| 5.897|0.251 [19.593|0.000 | 5.897|0.251
RAD 0.466| 0.000 | 0.496|0.000 | 0.466|0.000 | 0.496| 0.000
VAD 0.180]0.014| 0.245|0.002 | 0.180|0.014 | 0.2450.002
SPREAD2 [33.707] 0.000 |24.238| 0.000 |33.707 | 0.000 | 24.238| 0.000
MONTHO036 | o | ot | e | e 21,7201 0,000 |-2.057] 0.000
MONTH3648 | 0.6400.000 | 0.9400.000 |-1.080| 0.000 [-1.117| 0.000
MONTH4860 | 1.285|0.000 | 1.5930.000 |-0.435] 0.001 |-0.464| 0.000
MONTH6072 | 1.596|0.000 | 2.0230.000 —o 125 0.350 —o 034 0.802
MONTH72UP| 1.720|0.000 | 2.057| 0.000 | e | e | e
SAD 0,020/ 0.696 ~0.220/ 0.000 | 0. 020 0.69 |0, 220 0.000
AGE  [-0.036/0.042 | 0.001|0.955|-0.036|0.042| 0.001]0.955
AGE? 0.024]0.164 |-0.001| 0.943 | 0.024|0.164 |-0.001] 0.943
WED  |-0.042]0.535|-0.111|0.150 |-0.042] 0.535 |-0.111] 0.150
APT ~2.382/0.304 [-2.770] 0.270 | -2.382[ 0.304 |-2.770] 0.270
MLD  |-0.263]0.000 |-0.735| 0.000 |—0.263| 0.000 |-0.735| 0.000
CAD  |-2.019]0.410 |-2.078) 0.434 |-2.019]| 0.410 |-2.078] 0.434
IND ~0.064| 0.064 |-0.322| 0.002 |-0.064| 0.064 |-0.322| 0.002
AP/P 1-0.001]0.043 |-0.006| 0.070 |-0.001| 0.043 |-0.006| 0.070
VOL  |-5.241]0.040 |-5.942| 0.318 |-5.241] 0.040 | -5.942| 0.318
AUR 0.407]0.000 | 0.052]0.005 | 0.407]0.000 | 0.052]0.005
A48 1-9.491]0.000 |-10.106 0.000 |-4.462] 0.000 |-5.410] 0.000
—2Log & 25470.25 25470.25
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DTI0020

1-1.567

0.000 |-0.865

DTI2030

To.000]

0.491]

-0.477

0.000 |-0.374

DTI3040

0.000

0.629

0.099

0.174 |-0.236

DTI4060

0.000

0.780

DTI60UP

10.000 |

0.865|

0.163

0.115

—0.084] 0.

L'TV0030

T-0.488

0.002

0,931 ¢

L'TV3040

lo.001|

0.051]

-0.233

0.139 |-0.880

L'TV4050

0.000

0.378

-0.116

0.458 |-0.553

LTV5060

0.000

0.743

LTV6OUP

0.002

0.931

—0.098|

0.525

1~0.188] 0.

r

0.000

56.073

55.086

0.000

56.073] (

SPREADI1

0.000

5.885

19.436

0.000 | 5.885

RAD

0.000

0.493

0.459

0.000 | 0.493

VAD

0.018

0.244

0.175

0.018 | 0.244

SPREAD?2

1 0.000

24.232|

33.427

0.000 |24.232

MONTHO0036

[-1.723

0.000 |-2.051

MONTH3648

T0.000]

10937

-1.083

0.000 [-1.114

MONTH4860

0.000

1.586

-0.443

0.000 |-0.465

MONTH6072

0.000

2.016

MONTH72UP

0.000

2.051

-0.133|

0.318

170.035] 0.

SAD

0.681

-0.222

~0.021

0.681

—0.222] ¢

AGE

0.044

0.002

-0.035

0.044 | 0.002

AGE?

0.172

-0.002

0.023

0.172 1-0.002

WED

0.503

-0.114

-0.046

0.503 |-0.114

APT

0.340

—2.613

-2.208

0.340 |-2.613

MLD

0.000

-0.730

-0.260

0.000 {-0.730

CAD

0.452

—-1.918

—-1.841

0.452 |-1.918

IND

0.054

—0.327

-0.066

0.054 |-0.327

AP/P

0.038

—0.005

-0.001

0.038 |-0.005

VOL

0.080

—5.568

—-4.819

0.080 | =5.568

AUR

0.000

0.055

0.408

0.000 | 0.055

/\:_
Aot

0.000

-9.188

-4.337

0.000 |-5.341

—2Log %=

25523.47

25523.47
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Hausman test®] IIA 7}F4of df L9

o o] 24 &4

[e) 241 57 =2
Fe HIA S EEE

T

= (0,—0,) [cov(@z)—cov(@,)] 1 (0,—6,) (A

o] o EA=Fo] ZHzF 263.50, 1,908.97, 1,383.330]
E2 0.000024 FO&E 5% Tl BAACE
—46}71] ‘/}E]"X)\'E}. ol&= "Alefet Thek olelo] Yz & diete] A=
Haoloh "2 A7 (H)= 7146kt e uigd. =
[IA 7Fd& S5otA Zoiith. meba 2 =7olA ad=3"
AANE =EA =HH Y= Tk th

=20 =
=

=
7350l

gl o

rln _(

=

Ay

_\2_
T =

il

¥ 4-7> TA 789 AAZATHHausman test)

o MNL A48= Fsi Aedt Het
s AngdU) | GIFIRD | HA2R2) | HA3R3)
—2Log—rl:._ 25,593.70 | 4,425.58 | 11,226.73 | 14,120.04
A H FES 41,142 1,889 1,522
AR A 42 3,179.61 263.50 1,908.97 | 1,383.33
AN 38 19 19 19
pOy—05) =0 0.000 0.000 0.000 0.000
[TA 719 FFHojF X X X
* e (BATS), der(@7]ARHE), tet3(RR-Eoly)
79) A 7F89 AA WHA 4] fFZo digh A A2 Hausman and McFadden

(1984) #=x
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(G 4-8) YAHEZARY FAHE3 |

2YV-1
i = A (A SH A (R F-E-0] )
b FolgkE ¥ Tt

DTIq 0.382 0.000 0.279 0.011
LTV, 2.056 0.000 0.603 0.020
r 49.589 0.000 11.770 0.048
SPREAD] 8.112 0.027 14.512 0.033
RAD 0.463 0.000 0.112 0.237
VAD 0.229 0.000 0.152 0.146
SPREAD?2 21.351 0.000 11.560 0.044
MONTH 0.040 0.000 0.011 0.000
SAD -0.139 0.000 -0.151 0.047
AGE -0.028 0.035 0.050 0.042
AGE? 0.023 0.080 -0.039 0.089
WED -0.061 0.253 -0.043 0.672
APT 0.146 0.934 -0.833 0.805
MLD -0.433 0.000 -0.549 0.000
CAD 0.577 0.757 -0.722 0.840
IND -0.277 0.000 -0.156 0.243
AP/P -0.010 0.000 0.004 0.292
VOL -0.914 0.000 1.809 0.821
AUR 0.138 0.000 0.563 0.000
T ~6.750 0.000 -3.451 0.012

-2Log & 21124.26 4425.58
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1-1.765

0.000

sig
—1.246

DTI1020

70,7851

0.000]

90,184

—0.980| 0.000

0.000
-0.7717

DTI2030

1.331

0.000

0.002

-0.434 0.000

0.000
-0.193

DTI3040

1.726

0.000

0.000

-0.039| 0.496

0.114
-0.369

DTI4050

1.749

0.000

0.000

-0.016] 0.800

0.001
-0.227

DTI5060

1.936

0.000

0.000

_0.171

0.111

0.058
—0.394] 0.003

DTI60UP

LTVO0010

_1.765]

21,003

0.000

20,505 0.197

L'TV1020

70.356

0,040 ¢

+0.595

-0.647/ 0.000

-0.321/0.184

L'TV2030

0.365

0.034

0.982

—0.638| 0.000

—0.498| 0.032

L'TV3040

0.496

0.004

0.623

—-0.507/ 0.000

-0.673| 0.003

L'TV4050

0.697

0.000

0.948

-0.306| 0.010

-0.528] 0.017

LTV5060

0.870

0.000

0.236

—0.133|

0.249 | -0.106]

0.623

LTV60UP

1.003

0.000

0.197

r

56.357

0.000

0.181

56.357

0.000

8386] 0.181

SPREADI1

13.138

0.000

0.043

13.138 0.000

14.22910.043

RAD

0.480

0.000

0.635

0.480| 0.000

0.046] 0.635

VAD
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0.000

0.202

0.2110.000

0.141] 0.202

SPREAD?2

29.156| 0.000

11.906 0.050

MONTHO0036
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0.000 | |

1-1.842

0.000

-0.187] 0.317

MONTH3648

“0.770]

110,003

—-1.072] 0.000

0.113]0.549

MONTH4860

1.416

0.000

0.051

-0.4270.000

0.047] 0.794

MONTH6072

1.781

0.000

0.007

MONTH72UP

1.842

0.000

0.317

—0.062|

0.543 | 0.244|

0.193

SAD

-0.105

0.008

0.097

~0.105

0008

20.128] 0,097

AGE

-0.021

0.113

0.034

-0.021{0.113

0.05310.034

AGE?

0.015

0.259

0.075

0.015]0.259
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WED

-0.072

0.180

0.644
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APT
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0.696

—-2.500/ 0.159

—-1.342| 0.696

MLD
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0.000
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-0.4591 0.000
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CAD

-1.971

0.293
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IND
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0.115
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AP/P
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VOL

-5.421

0.047
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—-5.42110.047
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AUR
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0.000

0.000

0.258 ] 0.000

0.582]0.000

=
Aot

-8.758

0.000

0.211

-4.148] 0.000

—-2.390] 0.095

—2Log %

21084.23

4318.97

21084.23

4318.97
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MONTH4860
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AGE
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AGE?
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WED
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APT
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—1.382

MLD

-0.455] 0.000

-0.545] 0.000

-0.455] 0.000

—0.545

CAD

-1.811]0.334
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—-1.157

IND

-0.181] 0.008
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-0.181 0.008
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AP/P

—0.003| 0.004
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VOL

-5.041]0.030

3.191 0.696

-5.041]0.030

3.191

AUR

0.260| 0.000

0.58210.000

0.260| 0.000
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=7.752| 0.000
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—2Log%
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(E 4-10) H2EEgAnde ofg dgusd e

=F%
A (AA) SHA A (R FE©13F)
gl 42 =4 (1%) N4 =(1o) =H4(1%) N4 =(1o)
up |down | up |down | up |down| up | down
DT, | 0.184| 0.184| 0.012| 0.011| 0.210| 0.209| 0.013| 0.011
LTV, | 0.774| 0.768| 0.073| 0.054, 0.817 0.811| 0.066| 0.048
r 2.644| 2578 1.903| 1.203| 2.760| 2.689| 1.688| 1.051
SPREAD1 | 0.124| 0.124| 0.252| 0.240| 0.164| 0.164| 0.253| 0.241
RAD | 0.561| 0.363| 0.018| 0.011| " | o | o | |
VAD | 0.247| 0199 0.008| 0.006| | o | |
SPREAD2 | 0.056| 0.056| 0.711| 0.591| 0.066| 0.065| 0.532| 0.437
MONTH | 1.071| 1.060| 0.002| 0.001| 1.145| 1.132| 0.002| 0.001
SAD  |-0.126|-0.143|~0.004 | ~0.004| -0.149 | ~0.171| -0.004 | ~0.004
AGE  |-1.314-1.331/-0.001|-0.001|~0.924| ~0.924|0.001| ~0.001
AGE? | 0530| 0.527| 0,001 0.001| 0.371| 0.371| 0.000| 0.000
MLD | -0.344|-0.517 -0.011|-0.016|~0.416|~0.632|—0.011| -0.016
IND  |-0.236/-0.306-0.007|-0.010| = | o | |
AP/P|=0.020(-0.020|~0.000 | -0.000| -
VOL  |-0.810|-0.816-0.026|-0.030| | | |
AUR | 0.030] 0.030] 0.004] 0.004| 0.051| 0.051| 0.007| 0.006
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@ 4-1D BF2ARY 9 drdceang F425
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g | B9 | AvEem | 4 A
o o o oo
s lag| 4 |32 2 | a8
DTIy + * ok % + * % % + * % %
LTV + sk ok o + * ok + * % %
r + Rk + * % K + * % ok
SPREADI1 + e + + **
RAD + * o % T e ok % o * % %
VAD + * ok ok + * ok + * ok *

SPREAD? + * %k ok + * %k % + % % %

MONTH + % ok ok + % %k % + % %k %

SAD _ _ o _ * ok
AGE - ok - - * %
AGE? + o + +
WED - - _
APT + — "
MLD - * ok ok _ * % % _ * % %
CAD + + n
IND - * ok — * ok ok _ s ok ¢
AP/P - & ok _ * % _ k%
VOL - e - _ * ok k
AUR + ok k + * n * ok
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Al S dA H ATl HAES TAAY] 24

A1d SHE FAALERI 2F

A F7A] AR (Choice Model)2 &3 2=z ofd Ao AA
AFEolgS Aeot=x]2] WA AmHEitt ALy ol IA|g
52 F4517] fote] wWol] AtEEE= HhHol SHERF (Hazard Model)Qd

J=717tsurvival time)oll Wit FAA FAS st=dl A
= FTE5HSER ot AE=E(survival rate) B+ AHE

(hazard rate)(©o]s} AAYIETL Foo2 ) FASt=H Atg=H. A

E717kolet Abdo] A w7k 9] AQ7|7kE TRiTh

2 oA APd(event)olst FEHEEYES] A4 LA Tetal, BE7IXE
olgt & FHAGU=EFH & T=EL7HAY 7IZHs ujeith. tiE F5dol
@ 7] ARtE &2 Afole 7] A8dE, S ASH dE9 A%l
£ T A8dE, AAEREEIE Aoe dA FEYS Tttt oA
Erggola BEZIZHAAZE TS w7tx] def= 717h)3 AP ES A
2 209 BARA, AEZ|ITt] AErS AANAES =1 AEV|H0] 4
T5 AAEES 2t v AEV|H YESES AR G (+)e TAR
A, BEZIZo] BersE AESES W1 AEVte] das AEFELS =
of, mebA] AARAEY AEFEE AZ 209 BANE & 5 Uth

B RE A3 AFESE 9= FTE=ATE AR (right censored data)
£ Jdg ARESHAT T—.%*EW%Q AdAAAE FF= e 29
st Z45H7] flsiMe A7 St HAed 2e ANE diEel disho
G5 ATURNE QAVH LA A DIk b, olAL BUH0E
2seine FEddd A4wE Age Dt

<
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FTeATE szt A7 S AATE AR eketont 99
oA F2H deS Wittt F=ddH A=RE AQsts Ffole BE
(survival bias)@] FA417} A 4= QUi

A2t mE A F A9 PR FAdEo] s, FA, A (event)
o] ¥&H &gt A= (complete data)olth. &HHSH 27 E= AA(event) 7} &
At a5 Ttk 24, Aol WEEZA o2 FEAdE A= (censored
data)oltt. T=dws Ams AF7IZE B¢ AATE LAASHA] gstod, <
olo] AlHoflA FT4H ARE Wol=tl, HAl Al 7H]9 L= UE 5
o AA 79 % o

1o,
>
o

)
o

Aok AR {FF2 4
20129 1290 A =it

(B 5-D 24A=Re] F7

AR e F=du
aue A AAFHl e oz -
W gz W
Rt =geE Az 2l
a7 224 AEdE | 20124 12U

AR A3FelA = HasS JIHE ARgStelt. die Fads
= 71H Y E (baseline hazard rate)8Di} P|HE WHpolBR A Q5T df
Ao 344 A2 ARG AL H=7|ZHTERM) ¥H4E £
Haed Jd AE7|7He (B 5-2>¢ 22|, o5 T3 9

=
of that HRTE AdHeR §3d 2 4 9

80) Deng et al.(1996)2 Z7|2|9] %748} Ko J3FS mxle= 83052 AFoHA,
7HA F79 g ARE AT Amz2 AHdoF i ST A= wo)AS
& s 1717 7] FAEA] g2 tEell, EA= k. E5E EA5H]
A= 2718 diES, 2718 &8 24| foiAe Red dES 4T A
== Astith

81) ZIAfFE T AAAEES FFS A= 820ES Ao 1A g2 AHolA 23]
717ve] Zatof olsfAgt WA= YHES Wttt
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rE
4>
e
ol
EN
)
I
N
o

;’_L H ZAA Oﬂiﬂﬂ/\ j%_l_r_"
i o LT i 1T /\gzé7‘lzl_(%)
A A 44,553 3,411 27.6
10%°)5} 2.353 58 38.6
20%°] 5} 6,052 264 41.8
30%0°]5} 7,569 492 35.4
40%°] 5}t 7.371 703 32.5
DTI .
50%0°] 5} 5,751 518 31.5
60%°]5} 4117 386 30.4
80%°] s} 4,156 366 26.6
80% %1 7.184 624 29.7
10%0°]35} 1,166 41 35.3
20%°] 5} 5,865 340 30.1
30%0°]5} 7.319 461 36.8
LTV 40%°] s}t 8,265 591 29.1
50%°]5} 8,803 714 25.8
60%°] 5} 12,348 1,147 24.5
60% 321 787 117 31.1
5.0%°] 5} 17,700 871 30.5
&2 | 6.0%°]5t 15,533 1,309 28.8
6.0%%3 11,320 1,231 24.2
1.2%0°]5} 13,342 934 29.5
A&
Az 2.0%°]5} 21,626 1,513 28.9
2.0%%1 9,585 964 25.8
B SIALS
Ay | T gy 27,935 2.268 25.4
at7] 4 2} 16,618 1,143 31.2
R R = 6.915 564 30.3
295+
H 2] 37,638 2.847 27.1
A 17,335 1,643 28.0
=l 0 16,277 852 19.5
AndE ’ :
st = 10,941 916 34.8
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. _ o
T+ =2 A4 A AS HZA7Ha)
3 ols} 7.439 376 19.3
5 0]5} 8,201 597 32,8
HE=EA | f&717F | 10d0]s5} 3,436 360 47.6
20 0]5} 13,126 1,191 29.2
204 27} 12,351 887 21.8
A o 22452 21,520 1,497 27.0
= 1 9 23,033 1,914 28.1
i 40A| o] 5} 10,724 794 25.2
A=t -
c A | 50405} 16,572 1,356 27.3
e 504 23} 17,257 1,261 29.3
" 7] % 38,347 2.844 27.3
n = 6,206 567 29.0
i =
oo olmtE 39,242 2,893 28.7
Hlo}otE 5,311 518 27.4
zgam APFH 22.464 2.166 26.9
SHETH 22,089 1,245 28.2
- B ) 40,044 3,149 27.6
B A 4,509 262 27.5
'l:l]—%jl\_]— =Z 3]
° Zz e 40,652 3,131 27.6
= AgEA | ExpEA 3,901 280 26.8
A9EA =
zesla | A S 11,625 1,227 38.3
57+ s 32,928 2,184 23.8
zei71A | 1.00]5} 9,556 758 28.0
HEA 1.0x1} 34,997 2.653 27.4
P
qos A5 27.166 2.179 29.0
s 17,387 1,232 25.4
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2. Cox HH|HAEY

A EE A (survival analysis)oll A 7FY dEtH o2 ALS L= ThASFEA 1y
& Cox(1972, 1975)7F AAISH H#EY R (Proportional Hazard Model,
PHM)82 0 2 A, FLHATHE Ao tigt FA4o|A F-8sttth HH AR F2
| 4 =H]-&-(hazard ratio, relative hazard)83)e] 7]7H(time)o] JFS whz| &

A HEA R dAstrtal THgRiTh o= 717ke] Ao wAglol 4

T g iy R e
A AAERGe Helg@rgolatn st

Cox HIEIHPEYS &7 2o tigh 7Hgo] ¢l7] wjEol, A&7
ko] Rixof thsto] s =(probability density function), A<
(survival function) 1331 A ETS(hazard function)S S| RHTES] Al

238 FAUY. FBALGS £,00 FHAL e 2

death)<= iﬂr. = M diEo] tAH7A
/\

82) HHIAEREYES FX42 Y (semi—parametric mode) ©2A H4A Y (parametric
modeD) ¥} H|E 42 23 (non-parametric model)= FAlO] Btst= HEgolty B4z
P& BYEY] AEZ|IZ bt EExE I e o AE}SE TS RPo=EA
Exponential distribution, Weibull distribution, Log—normal distribution, Log— logistic,
Linear exponential 5°] Ut} HIE4A RS mAcho] AE7|7to] gt FxE HE
o AEESE FAHSE BFPOSZA Life table method, Kaplan—-Meier method,
Nelson—Aalen method 5°] Uth.(FHYL 2, 2008)

83) 71*#19lE (baseline hazard rate)¥t oJ® AJHof| A 9] Y9dE (hazard rate)o] Hl&
hazard ratio = h,(t) /hy(t)
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12 AE7]7 (survival time)©]

Is)
o
I
N
3

!
1o

4

)

(cumulative
distribution function) F;(t)e] 3

 Prt< T <t+at| T, >t)
t)= lim (A1 17)
At—0 At

&

’ Pr(t < 7, <t+At)
Pr(7,>1) A1 At

(e AAETSEA (AFA dE 7t A4E 980 FES Wi,
A ESHEE i gEo] tA|A7IA] AA7F BASHR] At HAE) tA] A HF
2 25 2pHos Ax™
olgt Zlo|c},

Y& (instantaneous conditional death rate)
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wa2tA A =gt @& (probability)o] obd @Y 717Hunit time)d $E
E(hazard rate)2A], 004 7ol gt& 7HE & Sloh & siAEg+ o
d A @lA e A (event) 'TAEC]7] w2l 1HH 2 5% Qlal, SiAE
o] ol AFSE AAfIdEC] A, wEpA AESFT dadeE
AT 71 He 5 A= S0 TA AUt

R F L A EH]&(hazard ratio)o] 7]17He] it A

%2
o)
R
i)

o17] el chet Zol BRE & 4 9ck

h; (¢ ,
hZ((t)) = exp(6X)) (4] 18)
0

h,(t) = hy(t) + exp(BX;) (4] 19)

i
i)
ok
iu)
N

hy(t)E= tAI-A L] 714 Y Ee<4=(baseline hazard function)
At A AE tE 9 X, Frol % 09 w(exp(BX)=1)
o] Aot X = AAE AWt HLES HH o7 AT HE

olal, pE ol A5 HHo|H,
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=
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Foll A-gote] FHe mgo|ct. BYPVI-19] FHAINE <& 5-3)3 Z2d],
OlFRARG FARRE FAZINE UL Aok 2 Aol AEA =det
M gE712 AR R golshA] ey, dEvE #E Hrid
T2 v & 34T 2de 20)9 FEE HoldA FAHCRRE fFold)
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BPVI-1-1 | ZFZVI-1-2 | BPVI-1-3 | P VI-1-4 | 2P V[-1-5
o

i e %ol %ol %ol #ol

az| 4 |az| ¢ |a=| ¢ |z=| ¢ |as

DTI, | 0.317]0.000] 0.327/0.000| 0.322]0.000| 0.320(0.000| 0.321]0.000

LTVy | 1.821]0.000] 1.798]0.000| 1.786|0.000| 1.785]0.000| 1.787]0.000

r 51.801{0.000(41.558]0.000(41.434(0.000|41.440/0.000/40.607(0.000

SPREAD1| 9.627|0.003| 5.556/0.091| 6.239(0.060| 6.251]0.060| 5.615]0.002

RAD | 0.446/0.000| 0.486/0.000| 0.485(0.000| 0.485|0.000| 0.486/0.000

VAD | 0.236/0.000| 0.227]0.000| 0.240]0.000| 0.240/0.000| 0.242|0.000

SPREAD?2(20.539/0.000(15.199|0.000{12.321]0.000/12.205/0.000{11.343/0.000

TERM |-0.004/0.099/-0.002/0.429|-0.004/0.173|-0.004/0.175|-0.004{0.172

SAD |-0.138]0.000|-0.137/0.000/-0.151|0.000|-0.151{0.000|-0.152]0.000

AGE |-0.050]0.000]-0.032/0.009|-0.031/0.012|-0.031/0.012{-0.031]0.012

AGE? | 0.042(0.000| 0.026(0.027| 0.025/0.033| 0.025|0.033| 0.025/0.032

WED |-0.026/0.591|-0.053|0.272|-0.043]0.374|-0.042/0.381|-0.043/0.376

APT . |-0.186/0.001|-0.237/0.000| 0.697/0.667| 0.716/0.659
MLD ~1-0.469/0.000/-0.4860.000/-0.4870.000-0.483/0.000
CAD ::ff_'f_'f 0.2870.000| 0.045/0.603| 1.031(0.548| 1.043/0.543
IND ~-0.2220.001-0.2270.000-0.226/0.000 ~0.225/0.000
AP/P | 140.01000.000/-0.0100.000/-0.010/0.000
VOL || 2.21600.0441-2.263(0.046
AUR 1T 0.019]0.007

—2Log%| 61684.95 | 61487.34 | 61466.85 | 61466.50 | 61465.97
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RPVI-2 2YVI-3

Y - g TolgE
DTIO010 | s | e —1.631] 0.000

DTI1020 0740 | 0000 | ~0.882 0.000

DTI2030 1.283 0.000 —0.348 0.000

DTI3040 1.653 0.000 0.022 0.672

DTI4050 1.663 0.000 0.032 0.577

DTI5060 1.851 0.000 0.221 0.130

DTIGOUP | 1631 | 0000 | oo | o
LTVO010 | o | e ™

[TV1020 0201 | 0080 | 0535 0.000

L'TV2030 0.249 0.031 -0.577 0.000

L'TV3040 0.363 0.027 -0.463 0.000

L'TV4050 0.535 0.001 -0.291 0.005

LTV5060 0.733 0.000 -0.094 0.355

~0.826 0.000

LTV60UP 0.826 0000 | e |

r 40.292 0.000 40.292 0.000

SPREAD1 5.819 0.092 5.819 0.092

RAD 0.992 0.000 0.992 0.000

VAD 0.244 0.000 0.244 0.000

SPREAD2 | 10772 | 0.000 | 10.772 0.000

TERMO0003 | e 0.846 0.000

TERMO305 S0.409 10000 | 0437 0.000

TERMO0510 -0.825 0.000 0.022 0.801

TERM1020 -0.942 0.000 —0.095 0.140

TERM20UP ~0.846 0.000 | e | e

SAD -0.149 0.000 -0.149 0.000

AGE -0.030 0.015 -0.030 0.015

AGE? 0.023 0.049 0.023 0.049

WED -0.028 0.560 -0.028 0.560

APT -0.256 0.875 -0.256 0.875

MLD -0.516 0.000 -0.516 0.000

CAD 0.142 0.934 0.142 0.934

IND -0.136 0.033 -0.136 0.033

AP/P -0.006 0.010 -0.006 0.010

VOL -0.119 0.025 -0.119 0.025

AUR 0.026 0.014 0.026 0.014

—2Log% 60995.34 60995.34
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2YVi-4 2YPVI-5

s | woeE | 4 FoletE

DTI0020 —-1.060 0.000

DTI2030 | 0719 | 0000 | -0.341 0.000

DTI3040 1.088 0.000 0.028 0.597

DTI4060 1.171 0.000 0111 | 0122

DTI6OUP | 1.060 | 0.000
LTV0030 e T L 205092 0.000

LTV3040 | 0130 | 0018 | -0462 0.000

L'TV4050 0.303 0.000 -0.289 0.006

LTV5060 0.500 0.000 | -0092 | 0363

LTV6eOUP 0.592 0.000

] 39.983 0.000 | 39983 | 0000

SPREAD1 5.805 0.003 5.805 0.003

RAD 0.976 0.000 0.976 0.000

VAD 0.238 0.000 0.238 0.000

SPREAD2 | 10715 | 0.000 | 10.715 0.000
TERMOO03 | e | e 0.840 0.000

TERMO305 | -0417 | 0000 | 0423 0.000

TERMO0510 -0.837 0.000 0.004 0.967

TERM1020 ~0.939 0.000 | -0.099 | 0134
TERM20UP ~0.840 0.000 | el | e

SAD 20,150 0.000 | -0.150 | 0000

AGE -0.030 0.016 -0.030 0.016

AGE? 0.023 0.052 0.023 0.052

WED -0.031 0.520 -0.031 0.520

APT -0.139 0.932 -0.139 0.932

MLD -0.514 0.000 -0.514 0.000

CAD 0.265 0.877 0.265 0.877

IND -0.141 0.028 -0.141 0.028

AP/P —0.006 0.007 -0.006 0.007

VOL -0.398 0.018 -0.398 0.018

AUR 0.022 0.005 0.022 0.005

—2Log %= 61038.22 61038.22
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t=2o=2  HHAFERPANA  AESF(survival  function)2t A=

(hazard function)®] =& AmEgtt AES,= ME diEo] tAE7}
A QAR Fa BESEL & FEolIty. (¥ 5-3) AE}T= oot
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5-5) @rlAAIe Aol MANARY FHEH |
2 RVI-1
W 5 7194 A o] g

Vs folEE z Folee

DTIy 0.202 0.002 0.447 0.000
LTV 1.639 0.000 2.067 0.000

r 38.852 0.000 66.115 0.000
SPREAD1 12.141 0.011 13.364 0.007
RAD 0.510 0.000 0.460 0.000
VAD 0.209 0.002 0.232 0.002
SPREAD?2 14.238 0.001 32.439 0.000
TERM -0.001 0.011 0.000 0.298
SAD -0.080 0.099 -0.226 0.000
AGE -0.050 0.003 -0.003 0.857
AGE? 0.039 0.015 0.003 0.862
WED -0.028 0.668 -0.093 0.205
APT 1.497 0.496 -1.497 0.533
MLD -0.297 0.000 -0.852 0.000
CAD 1.688 0.468 -0.770 0.762
IND -0.166 0.050 -0.344 0.000
AP/P -0.016 0.000 0.004 0.204
VOL -4.032 0.039 3.061 0.590
AUR 0.108 0.001 0.280 0.000

-2Log %% 33762.67 26257.53
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B 5-6) BI|AAF AFEC|P] v ARy FEET 2-1
ZPVI-2 2 V[-3

W fadliksl AFEo) 3 bkl A=)

= 9 9 9] 9]
d Q’E 4 Q’E 4 = 4 o=
DTIO010 | o | e | e | 1= 476 0,000 | —1.182[ 0.000
DTI1020 | 1.250]0.000 | 0.571] 0,001 ~1.226| 0.000 | ~0.611| 0.000
DTI2030 | 2.0760.000 | 0.884|0.000 |-0.400|0.000 |-0.298| 0.001
DTI3040 | 2.649/0.000| 1.000|0.000|-0.173]0.113 |-0.182| 0.028
DTI4050 | 2.604|0.000 | 1.088|0.000| 0.128]0.093 |-0.094/ 0.282
DTIS060 | 2.852]0.000 | 1.200|0.000 | 0.376]0.101 | 0.018] 0.853
DTI60UP | 2.476|0.000 | 1.182]0.000 | s | et | e | i
LTV0010 | e | e | e | e —0 612 0.020 —1 124 0.000
LTV1020 | 0.170 0.464 | 0.456|0.055 |-0.442|0.006 |-0.668| 0.000
LTV2030 | 0.177/0.439 | 0.335/0.159 |-0.435| 0.004 |-0.790| 0.000
LTV3040 | 0.3590.114| 0.344|0.149 |-0.252| 0.088 |-0.781] 0.000
LTV4050 | 0.4590.044 | 0.665|0.005 |-0.153] 0.296 |-0.460| 0.002
LTV5060 | 0.5270.021| 1.037|0.000 |-0.085| 0.554 |-0.088] 0.541
LTV60UP | 0.612]0.020| 1.124]0.000 | [ e | [
r 38.750 0.000 | 65.804 | 0.000 |38.750| 0.000 | 65.804 | 0.000
SPREAD1 [11.964|0.013 |14.745 0.003 | 11.964| 0.013 | 14.745| 0.003
RAD 1.116/ 0.000 | 1.000|0.000 | 1.116]0.000 | 1.000]0.000
VAD 0.218]0.002 | 0.222]0.004 | 0.218]0.002 | 0.222|0.004
SPREAD2 |13.031 0.00232.742/0.000 | 13.0310.002 |32.742| 0.000
TERMO0003 o e e e ] 1013310.000 | 0.67010.000
TERMO0305 | ~0.575] 0.000 | ~0.320] 0,006 | 0.557|0.000 | 0.350] 0.031
TERMO0510 |-1.119]0.000 |-0.689| 0.000 | 0.014|0.906 |-0.019] 0.883
TERM1020 |-1.1500.000 |-0.921|0.000 |-0.017| 0.780 |-0.250| 0.132
TERM20UP |-1.133]0.000 |~0.670| 0.000 | | e |
SAD  [-0.076]0.115[-0.230] 0.000 [-0.076] 0.115 [-0.230] 0.000
AGE  [-0.045] 0.008 |-0.006| 0.730 |-0.045| 0.008 |-0.006| 0.730
AGE? 0.033] 0.045 | 0.005|0.771 | 0.033]0.045 | 0.005|0.771
WED  |-0.005|0.933 |-0.082| 0.261 |-0.005| 0.933 |-0.082| 0.261
APT 0.144]0.948[-2.196] 0.363 | 0.144]0.948 |-2.196] 0.363
MLD  |-0.351] 0.000 |-0.867| 0.000 |-0.351| 0.000 |-0.867| 0.000
CAD 0.432] 0.853 |-1.391| 0.585 | 0.432]0.853 |-1.391| 0.585
IND  |-0.049] 0.565 | -0.304| 0.002 |-0.049] 0.565 |-0.304/ 0.002
AP/P  [-0.010/0.003 | 0.007|0.127 |-0.010] 0.003 | 0.007]| 0.127
VOL  |-1.061/0.039 | 4.603|0.421 |-1.061|0.039 | 4.603]0.421
AUR 0.094]0.006 | 0.289]0.000 | 0.094|0.006 | 0.2890.000

—2Log$E | 33260.29 26158.06 33260.29 26158.06
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DTI0020

st

“1-1.469

0.000

-0.758

DTI2030

1077

0.000 |

0.468 | 0.000

-0.392/ 0.000

-0.290

DTI3040

1.648 1 0.000

0.58210.000

-0.180| 0.110

-0.176

DTI4060

1.7031 0.000

0.7111]0.000

DTI60UP

1,469

0.000 |
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- 0.234)

0.101

170.047) 0.

L'TV0030

0461

"0.002

0.782

L'TV3040

0211

0.003 ]

0.001] 0.986

-0.250| 0.091

-0.781

L'TV4050

0.3120.000

0.32310.000

-0.1491 0.307

-0.459

LTV5060
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0.69310.000

—0.081)

0.570

170.089) 0.

LTV6eOUP

0.4610.002

0.78210.000

r

38.316| 0.000

65.431|0.000

38316

"0.000

65.431] (

SPREADI1

11.917]0.014

14.6881 0.003

11.917/0.014

14.688

RAD

1.0990.000

0.984 1 0.000

1.0990.000

0.984

VAD

0.2091 0.003

0.2170.005

0.209]0.003

0.217

SPREAD?2

12.937] 0.002

32.596

TERMO0003

12,937 0.002

32.596

0.000

1.12710.000

0.665

TERMO305

205821 0.000

~0.330

0.004

0.545/0.000

0.335

TERMO510

—-1.13410.000

—0.700/ 0.000

-0.007{0.952

-0.035

TERM1020
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TERM20UP

—-1.127/ 0.000

-0.665| 0.000

~0.022

0.724

-0.252/ 0.

SAD

-0.077/0.113

-0.232| 0.000

~0.077

0.113

—0.2321 (

AGE

—0.044/ 0.009

—0.006| 0.756

-0.044 0.009

—0.006

AGE?

0.033]0.048

0.004 ] 0.802

0.033]0.048

0.004

WED

—0.008]| 0.897

—0.085| 0.243

-0.008 0.897

—0.085

APT

0.261]0.906

-2.098] 0.385

0.261]0.906

-2.098

MLD

-0.348] 0.000

-0.865] 0.000

-0.348] 0.000

-0.865

CAD

0.556] 0.811

-1.291]0.612

0.556]0.811

—-1.291

IND

—-0.051]0.543

-0.310{ 0.002

—-0.051{0.543

—0.310

AP/P

-0.0101] 0.003

0.006]0.136

-0.0101 0.003

0.006

VOL

—1.345]0.047

4.373|0.444

—-1.345]0.047

4.373

AUR

0.097] 0.004

0.2901 0.000

0.0971 0.004

0.290

—2Log %=

33294.02

26176.68

33294.02

26176.68
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(B 5-7) siAEHge] Hiet A gedy iy

w = (1%) A= (o)
up down up down
DTl 0.164 0.163 0.383 0.337
LTV, 0.680 0.676 2.202 1.674
r 2.239 2.190 54.837 36.664
SPREAD1 0.087 0.087 6.194 5.962
RAD 0.550 0.355 0.601 0.388
VAD 0.270 0.213 0.295 0.232
SPREAD?2 0.031 0.031 13.083 11.778
SAD -0.139 -0.162 -0.152 -0.177
AGE -1.483 -1.505 -0.029 —0.040
AGE? 0.608 0.604 0.031 0.024
MLD —0.386 -0.629 -0.422 —0.688
IND -0.195 -0.242 -0.213 -0.265
AP/P -0.022 -0.022 -0.010 -0.012
VOL -2.099 -2.144 -2.051 -3.158
AUR 0.004 0.004 0.020 0.020
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4, DTIS} LTV & wxtast

A2 A1 (FE 2-2)9] DTI®F LTV H]go| w2 U 2pgate] oJAr4
7 7Hd-& AAstaat, DTIS LTV H-&9] wataiHcross effect) & w415HS
ot olE 9ot ool AAIEE =AAAoA AAAZ FHH DTI 30%<t
LTV 50%E% 7|E2o=® sto] 571 guieE skt & dolA et
AAAE T & =Tt AAFEN | Zol7b §lar, T kol A
ARAES 7P FAH S7HA71e AALE 9u|gitt.

o2 71Zo= slo] DTI 30%°lsto]|HA LTV 50%¢°]5t, DTI 30%°]s}o]
A LTV 50%%3, DTI 30%=3Fo|HAl LTV 50%°]st, 283 DTI 30%

TolHA LTV 50%%3 5 47} IEEvHyH)os ER/eE &, 7| oy

=
W42 uHY bR SAERGoR AREES FAstat

O

Ay Bl

DTI30 0 : 3005}, 1 : 30x3}

LTV50 0 : 5005}, 1 : 50%3}
(1-DTI30) x (1-LTV50) DTI < 30 and LTV < 50
(1-DTI30) x LTV50 DTI < 30 and LTV > 50
DTI30 x (1-LTV50) DTI » 30 and LTV < 50
DTI30 x LTV50 DTI » 30 and LTV > 50

DTIo} LTV Hlgo] whe S Aizte] @A oardgel diste] (x
2-DE Mo Halskw, (& 5-9)e} 7ol mes ¥ S S AoITh
DTIZ} 30%elstel Aol ds LTVe] QAR 50%2 zvsieete 34
79 7MsAol B Aol ok NEso] ke A4 LTV ulg

Lol HetE 477 b5 et A% B4 448 @ 7FsAo] krt

= Zole

o]
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DTI7} 30%S Zugt AHo|AE LTV 50%0°]sto]H A7t g 7}
s7d0] EA, LTVZF 50%E sty fF-Eolddo] & 7hsido] =& Ao
ot ol AEsEo] B2 AHoA= QA7 AL 7ol =20, o] o
FHmjZolut 27ME & S0l F53t o]FolAH Hgor FEof & 7t
0] =& Aolx, {53t o eH fFEo|Yo] H 7ol Evhe A

(E 5-9) DTI® LTV Hlgo & = 2R AA SJAFEA

LTV < 50% LTV ) 50%
A B
DTI < 30% (AAF2.2]) (AAFS-2])
DTI) 30% ¢ D
(A (A 7-=013F)

w2yt 2343 DTI 30%°]sto|H Al LTV 50%°]5HA), DTI 30%°]s}
o|HA LTV 50%%1+®B), DTI 30%ZxTo|HA LTV 50%°]|5HC), DTI 30%
ZolHA LTV 50%217HD) 1F o= AAAPAEC] =2 22 UeK
ot E35] YAAZS 233 DTIS LTV 18(D)9] el AdEo] /M
E2 A2 UEREH, ole A&sEe] ¥ AdHlA LTV Hl&7HA] #ot
AW FEOl f-53h7t oA RE AFEo|Pe] & rHsAdol 543 =of
_/,\_ 7

AthE A= oujettt. 71E fuidaE B A SR 2ol A

3 S [
DTI 30%°]ste]lHA LTV 50%x%B) 1+ 4%, A4 A2 70l
Eo= Aolghe AT €3, DTI 30%°lsteldA LTV 50%°lsHA)Rl 15

Hot dAefdEel w4 vt ol AesEel w2 HHAME LTV
HlEo] dAxE zdstd, dAAEEC] Bolte Ade Hosth 28 1

Aty slo] A7|AEAAC] GEE Aojatw HI]
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of Aelstd, DTI 30%%3et LTV 50% %=

ZdlQolol Aog Holtt o] = 712 28 Q9lo]

Aog Jehgong o] o]x
7

W 4 : L :
g |we=E g [weEE s | wYEE

(1-DTIBO X (1-LTV50)| =< | == | -0.857 | 0.000 |-1.150| 0.000
(1-DTI30)xLTV50 | 0.548 | 0.000 | -0.309 | 0.000 | -0.602| 0.000
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ABSTRACT

An Analysis of the Probability of Arrears and Default
in Residential Mortgage

Kim, Moon—Yeun

Major in Real EstaterEconomics
Dept. of Economics & Real Estate
The Graduate School

Hansung University

This paper theoretically and empirically studies the major determinants
of arrears and default probability, and timing of delayed payments and
defaults in residential mortgage loan, using the micro dataset. We have
used the choice model and Cox's proportional hazard model for the
empirical research methodology.

The empirical results demonstrate that the arrears probability can
largely be explained by ability—to—pay characteristics such as original DTI
rate, mortgage interest rate, fixed rate or adjustable rate, credit spread,
interest rate spread, occupation and regional unemployment rate.

Moreover, our results illustrate that the arrears probability is affected
by equity characteristics such as original LTV rate, regional appreciation
rate and volatility of housing prices. However, we have not exactly
ascertained on equity theory because both original LTV rate and regional
appreciation rate of housing prices support not only equity theory but

also ability—to—pay theory. In addition, we have not obtained a few
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major data including, but not limited to, more detailed volatility of
housing prices and regional liquidity of houses.

In particular, our results highlight that the arrears probability of
condominium is lower than that of other housing types, and also the
arrears probability of medium and large—size housing is lower than that
of small-size housing, which is due to the differences in the volatility of
housing prices.

In addition, our results emphasize that the arrears probability of
housing in five metropolitan cities is lower than that of housing in Seoul
metropolitan area, due to the differences in the appreciation rate of
housing prices. Furthermore, our results stress that the arrears probability
of rental housing is lower than that of owner—occupied housing because
contract deposit in chonsei lease may lessen financial liabilities.

More importantly, our results address that the default probability can
significantly be explained by ability—to—pay characteristics such as original
DTI rate, mortgage interest rate, credit spread, interest rate spread,
occupation and regional unemployment rate. On the other hand, our
results indicate that equity characteristics such as regional appreciation
rate and volatility of housing prices are invalid.

Additionally, the results delineate that mortgage interest rate is one of
the most important determinants, and original LTV rate is a more
meaningful determinant than original DTI rate in the probability of
arrears and default of residential mortgage.

Also, we find that the original DTI and LTV rate have a critical value
respectively. The critical value is the borderline that is statistically
insignificant in the probability of arrears and default when the value is
exceeded. In addition, it is the borderline of sudden ascent in the
probability of arrears and default. The critical value of the original DTI

rate may be 30% in the arrears probability, and 40% in the default
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probability. The critical value of the original LTV rate may be 50% in
the probability of arrears and default.

Here, if the original DTI rate is smaller than or equal to 30% and the
original LTV rate is greater than 50%, then arrears hazard rate increases.
Moreover, when the DTI rate is greater than 30% and the LTV rate is
greater than 50%, default hazard rate suddenly rises. Therefore, more
than 30% for the original DTI rate and more than 50% for the original
LTV rate individually may be the trigger factors that ultimately increases
arrears hazard rate.

The highest peak of default hazard rate is depicted when these two
factors appear simultaneously, so this may be called the double—trigger
effect. The short—term arrears hazard rate is more affected by the original
DTI rate than the original LTV rate, and the default hazard rate is
affected by both of them.

Particularly, we find that arrears hazard rate is maintained low from
the issue date of mortgage up to 36—months, gradually increases after
36—months, and then sharply accelerates after 68—months. We notice that
default hazard rate retains low from the issue date of mortgage up to
32-months, slowly grows after 32-months, and then dramatically
increases after 53—-months as well. This portrays that early delinquent

borrowers from the issue date of mortgage have more default risk.

(keyword] : Residential mortgage loan, Arrears probability, Default
probability, Ability—to—pay theory, Equity theory, Choice

model, Hazard model
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