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Credit Risks of Mortgage Payment Shock

Yi-Tzu Liu*, Jing-Tang Tsay**, Che-Chun Lin®***

Abstract

After the financial crisis have been arisen from the subprime mortgage since 2007,
the credit risk issue becomes more important than before. The crisis began with high
default rate of mortgage products which resulted from house price slumped. The default
occurs in two aspects, no willingness to pay and no ability to pay. “Willingness to pay”
is concerned with the collateral value and “ability to pay” is concerned with household
income and monthly payment variation. Prior literature indicates that most analyses
focus on no willingness to pay. However, the default occurs due to not merely collateral
value fluctuation but the payment shock. In other words, estimating the credit risk of the
mortgage products should consider the payment shock, the trade of house price, interest
rate and household income. This study chooses some mortgage products to compare
their credit risk including traditional and non-traditional ones. The credit risk is invisible
and hard to measure. To find a proxy to estimate the credit risk is a must. By simulating
the cash flow of these mortgage products and computing two risk indexes, probability
of negative equity (PnegQ) and probability of liquidity shortage in mortgage payment
(PSHORT), we could make a fairy approximation toward the credit risk. The results show
that subprime mortgage products would easily induce default in stress-level economy and

HAPN:S, a financial innovation, would help stabilize the house market.
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TEEARIITF EEER T - &3EGEJT (affordability ) FIZFEBE (credit risk )
EMANEE (trade off) HY » EEIERINEFEEL (loan to value, LTV ) DIfE &K
BHIAEREINY - BRI el e B MR T PG (3 RS 5 SRz E D
B DARHEAS R R - A SE B A e - KL - AR B 84
2T REEN TEAEEEER WEE - FEWREEREEHEREES
SHG RIFERERNEERESR  MEEERB A @ alE3E ESaiEae
BEE B TRIHHER - Ry TV RAREE - SRS 2 mkIEm 4 - Xz
B BRI AHR S FRE L~ SAMsEL B2 20094E 52 fEAYHAPNS

HIECPTEE Y TR AEEEER ) BEBBUNERIALERBIZBCRE S - BT
BILEHEMR » EEBUMHERI KB B iSRRI EERGEE B - Kiks R
(subprime loan) FERYEFRMLRG—HHE FHFEEAME ~ AR ~ SEAHRAFTSAEHASC
R Re AHE s s R B ERK - WEEEEVIIRG TEEANEE - —B
R - — IS EME =4 FIRTSFEFERFE AN - 0228 RS TR
RIEE (2/28 hybrid ARM) » H =1 FREEK » Gk WIERNTE T
& HATER - TR B PR TSP BRI H A - R SR e —ie=
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FIRGEWIERYENEFIZR » SRR ERIZEFIER - (S80S 5 S R R H 4 Bl
FIragA 2k %8 (payment shock ) o [KIFLFEER ARG BB s 35 i sl & AHRR &0
o EYEE RN B - RS ARRIBEA S - MRS ARG H G
Rif R » e R THIIASKE B8 Lk » TREARSRIREAR S i 2% -
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BB HEL BT B K - Mebi - e R - SRS SRR E B =
SEEMEAREMTIZCE - fEs EEENRTEANEH - 4120075460 KB EE -
BT NERATES | - BE L - K BTSRRI T A i A HE - 8%
ARl - 28000 R i GRS A O thBIE 2 - XL i pl— s AR S
e BN X E B ERAFEERR - JEAIERVERS - T HGR 2 H -

%1 SAMs vs FRM

SAM (F:EEEE : 50% ) ERM
K EER R =R EN R

SRS A 5 E $10,000,000 $10,000,000 $10,000,000
B 90% 90% 90%
HAVIRIE RS $9,000,000 $9,000,000 $9,000,000
ERCHIR 7% 7% 8.5%
FBERERR 2% 8% N/A
HAT8E $59,877 $59,877 $69,202
hFBRAEEERK $8,471,843 $8,471,843 $8,594,124
HAEENHE $3,592,633 $3,592,633 $4,152,133
hiFBHERE $11,040,808 $14,693,281

JHEHS{E $1,040,808 $4,693,281

TR P15 EE $520,404 $2,346,640

SRR TTHUS A $12,584,881 $14,411,117 $12,746,257

Shared Appreciation Mortgages (SAMs) ZEEA19705F-AKRE19804FEH)
FRSCRTEE Ry T o A EIRATE R ) B T T HEIRIER . o SAMSHYEEST
=Ry SRR ARG FG (B A — R T /K SERY EE R - &S AR B E
WE LA B SR L - FEEEINY) - e E — L= (share of
appreciation) * EEFEN ~ EFEEEE FHVER - (E3EH2 K B RN ER T
RIS LR G SRR - 21 SAMsHIFixed Rate Mortgage (FRM ) HYEFKIE
et A A—BEFER—TE » HAFREGIILENE - WERARES
[FIEERER » DIFASAMSEIFRM 2 Ebi » m] 883 » 5 THIA G = i a8
FERERE - MBS TRES RIFEITSAMs » DIGERGSHIIRE @ (B aE Fa]
FEEASA RS B I E A2y = BSBARRY S H A3 -
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R PR R A O M S S SRR AR K o S P R IR 2 - S5 =R
IRFEETT T & K BB RE ORI S ki 5 FH B - $27F BB RE T DRI K& IS 2]

WARHY HATER » SRS S N BRI IR T 5 R Bk (3 FH e 7 ER A Bk A [ <2 1
R ATERA GRS > RAMEKEERIIIBERERR - S s e {5
Ja\fgz o

SAMsEFED T B ERIAFENERE - (HRE RHEEL . ERS
—LERTRE M R ARR o FHRME SRR ARG (B 1 70 G BB AR » S fEak
BB RAEE B - 1SRN B RN E G AR SRvEi A El - 55
RIEEAERY R - EERASTE 22 ERYE A SR i E fE s - s E bt
RHEE PR BAIIT Ry X AT R R D& - XN—HlIEIE Ry » FFEMEAERE T TE
Rt 5 T AL E T B R A ERSEE - KIEESAMs A REE Ik 5 [ BIR% B E K
% NEREFERIS R A TER » TP R HBOERE (self-selection) -+ IR
T &N EFEHY—7FH o Sanders and Slawson (2005) fESAMSHYFHERAIHZZEE T
BTEEEL - HPCEENHADHRIKIZR - HEE AV BRI A SR R Kok i 5 B R
o HBIA RS AMs Xl iR R BT -

200954 - YR —FEHAYEESF - Home Appreciation Participation Notes

(HAPNs) - H3GER " (XEHEZEEES: - HEEZFUIE SAMsHYSE - R
1B R AR SR E B A 43 5 DA R Ay & HE - AR A IS AMSE IR A A
HEAE T R ET - FEHERGEIE /T =UME%ET » SESHAPNSE HEIERBEE &
YERE ) B IR SRl AS (5 T R Bs Y ZRE -

B — TR BB B RE S T e —RYRE N » IEEETEA B R RIRFE A
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FEFE L HEE I FREHEEERSE - BHMERE - KA HEHA
B INIEE TR E G BURE - SR A MIEERE - SHMAGHEAER
HEeBH R EeRipE s - SEETEZSRIES - BRIIE—ErIiE T
H o (BAlE AT UTRREE S - (B RN EREIRE S BEIEN T - EEEK
g—HFAE N -

HAPNs{HE 2R B & NREM A » HE 7 205 08 2 2 15 00 5 = R K
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FRHAPNS{EASHUEEE - [t B FCRI BRI SRR 5 T B2 - AELEFI
HAPNsIIRE B GG E—lFVE I p BN EB MR - fEFRE R - KL
2 BRN 5 R W H B ARG T R ES SRR ot - ERREGEE T NN HAPN si & 1]
FFRBEEE AR RAIRERE - EEE DU E R R RE Ry ) e R &
& HAREAGHHERE - £/ R HARE HAVIR] - HAPNsIREE AR EM
AT ASTRH » BIHAPNs Al By —Z I fE S -

F2LIEBIEIHHAPNSIEIE T3« B A A —E i8R —T B HAPNsT
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HAPNsFFEZRA KA THPEENLS - ] EFE NEk - HAPNsREHIRIE T
LR - S EFEINGES - YR BRI ERE N E - AR
RERE o B EP AR -

%2 HAPNsiE/E 7 R,

S SR | hFRERED

A7 0 FIu S E _LpR50% EE FEk10%
8% | HAPNs | f&# | HAPNs | f## | HAPNs

R 10,000 | 10,000 | 15,000 | 15,000 | 9,000 | 9,000

B 95% 95%

B 9,500 | 5,700

GIELEE e 500 300

HAPNS{E % - 4,000

BRI E 2R - 80% ; _

HAPNs{E H I 4 - - - 8,000 - 3,200

HAPNsEAFIG (HF-Hefi=) - - 14.87% - -4.36%

EEleapi=tlen - - 5,000 1,000 | -1,000 | -200

FEHAPNsZEL | - fEE BRI H (R ] T B KRR EE - HLREREE
EHEARIETRERS - HHEEREETNS - FEFEREERLEEHE 1K
& - NI insBe A R s B RIRE 2 - HAPNsTRfEE —(H 2 iR &



RIS ~ 1l ~ METRE © RS R b 2 PR

It A2 iR ER e - BRSSO ER B ER T LFERE A
HAPNsHY T » 20 DARIB I A RS RS IRE & B 1T e & LE I - HAPNs#
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ERARESIAERETHIKEIMIHAPNSIE E - HReH R K 7 By ER BB B E
U

HAPNsPr 7T EG LI BB - HEGEHER L - BARUGE EEErgiEH - 38
EHTFEENSAMs i - HAPNsHYERR AR b F2 E R BET) - Kt ftén = 160
AR B RS DR R - SRS B HAPNSHIER - [ - BE T HZ IR
B - R B EEERER B ER R EEE - BEALARBEHAPNSIE
BT HIER » iz - BEFMOGIREEE - SR EERER SR B E
RBERESR  EXHITDIUSEE L ARAVINE - 82885 » (FHAPNs iEE NS
Rl ERIE AT R Z548% - BRI R4 ETEE -

HAPNs Ry—HBIEE 2% » B Hal A EMHESUE » {#Cassidy et al. (2008) —
SHEEIR RS TR R A GECE T2 1B SOERER 3 I MER A AREE (2009) —3
B ERE LAY HTISE - I FoarihiE -

(=) #rRBH

7200 7FAMAHY S RlERIEIE 2 EK - ISR L DA S B F R\ b E (e
TERIEE T —E R B i3 e - B2 e £ 55 Ens st oG = 2R HRYAE R
EEE A EIAIERE ) - (e EHEE BRI AREH BRI FE K
HE RV RRE - AlTTREE ZifE RSy - EE— R R  EEH e aEF
TSRS » R B IREE o [KIIL - AWFEEAE S i R A f5 Erd
oS TE F RS LLe o - TERE ISR ER AR RO T » #EHE s B ie
TR B ~ B ERERI RGeS B R & B Sa K (&
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(—) AREH

FFEGERT (default) @A EFIETA © " SRS ) M T MEeE SIS,
ATE AR R EEAR - BVE B REEER B EREESEE (unpaid balance,
UPB) - &5 [B6EK ; Mtk & IR EHATSRIAT A (N EEEarE R - BIE A4
FER T AT G m R B LLB - S EEER R EREIEE A » 5185EK - i
RERIGAN S » KL HOUERE A IR S 3 s EERIY s 2+ BILA
PR SR NS A LER T T R 1T 4347 » ADeng et al. (2000) FICalhoun
and Deng (2002) o AWFF22%Buist and Yang (1998 ) Z3H7234% » FIF RS HER

(probability of negative equity, PnegQ ) F1H {IEE5G 2 (probability of payment
shortage, PSHORT ) Wifd & #") B\ K3 A B AU BRI i U 5 ERYERIIETE - &
Bor M A5 I EBE - STt - (RIEFEREMRN B ERE R 2R L
HOTE BN E— ISR & - B B EBRRIEURE (current loan to value,
CLTV) - BNERBIRFRIEEREE R DR EE - ECLTV AR » FRHMERS A&
W BRERS R AR C I SRR 95 % - e 2 RS HHEHTRTE
CLTV - DR H AR 34 AR - (758 AT BB SET
Frfg =R EE BRI BER - (B B A TSR B DI R AR A2 15 2 B 5 5 H A
#H > nHEFCITAfSEE (payment-to-income ratio, PM ratio ) ffirig » EEE TS
LEEE HATERBRDUE HFRfS: » ARWFe s & B G LB S =20.35 » SR
HEARAERR0.4 » FHILHEIRER0.4 - RN HNBE RS A - AFTEFRER
B T3S EMES RN A LR ERE o AR ERIRES AR Bt e A MRS
TR B384 (Pdefault) -

EIRERS RN A (R T Y = EBE R R B e« B EHER - i
FBERER RSB ET R 00l ks(rh,y] » {BEt bt =T B R e FEE
AT

fEeE A (r) BEROEIERF S Cox-Ingersoll-Ross (1985) i /itRk

AR

dr, =0 (p, =7, At + & O, \JT | i, (1)

Hrp o o Rt BAEEREUE (mean revision) - p ReRIFFIERIKAE - o B lRIUIFER
IEENRE -
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A BEL G L i g B S {1 R 58 T B ot e A — 262 5 IR IR —
e A EE SCRR (21Buist and Yang (1998) %) HYBKRFEAY - AHF9E2% Yang et
al. (2011) and Lin et al. (2011) fiRE%FEMERIRIE K @8 - H—EXFh, -
PR B B R R B - B A B B S PR (E 2 2 SR
It — PRI ZRAI o F5 (E R R =R 2 8 H 43 & B IEAHRE - HAPNSsHY{E R B L —[A]
THEEN ;5B AR T h, - P BB B e 5 L R - R e

HIAER CRTESS RS N SR IER - AN L AGEsiHERE ) BB EZEE - JBIRIE
SRR - HAPNSHYE RS BLEIN TR - LR 7Ry — e - b Eiite A sy
Ht

T o [RIBEER G ECRR = In 2 Z BERRARATT -

t-1

h=h +h,
dh =y, dt +&,,0,, +&,,0,,

HrH RSB B E -, R FERERITY - o, Ryl FE IR R
HHRE o, ol P (8 B | P {E R R < BERRAR . » &, FIIE oy AN o TS A
( Wiener process ) HFFErcov(E,,, E)=p,u dt, cov(E,,, E)=0 °

A1 ERSET T R R I A BRI s » DUSREAE A S R SR s
FEERCAZRE - Dy By, » /A R iR @ 53 S R R DA R A SRR
BRI I ST TS R RV BRI - AT TSR R R B R An T -

IR ERR (y) FERSERREATT -

Y=Y11Y,
dy = uyldt +E.’y10 yl +§y20 y2

by Ry IR ST TS R RIGHL - o, BRI SGET TS R SRIENE » o, fy &
Sk g Et e B S E T e et L BERIRREE - € TG ol AAR MR L. W AEAR AT &
cov(Eyi, E)=pry dt, cov(Eyy, §)=0, cov(§,;, En)=pp dt, cov(Ey,, Ein)= prayy dt ° FHRFELL
bz fEst - AR BARE L Z BBEAEN, M Moy Mo FHEL PR A AT S
P HER ~ FEEELFTS < Patkisis -
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|
i _ I
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MR LL 2 FEREAE » RSO 10,000 R S 3R BL K2R ~ B EHELRTS: -
M LIRSS S R IR B BRERE A RA H (B R - AifFserh e R
FEE R AN HEF R30I » B 36018 ZRIRFER, » & — R 3R RS R R 28 4
BRERS A H A B R S RS R i - R PR R SR 3T FER IR | 5
AEPCRIET R EFN B A KBRS R 8 BB E - e E I
6 14418 <K BELE 10,000 K HURS e - BRERS 384 749K » RIBLAT sk BS SR i
= 49/10000 = 0.0049 °

ARIRLLE = TEBE B IR RE A BUE B T REVEIH 8 (stressed-level
economy ) i 2 HLIEH & EEE (normal-level economy stressed-level
economy ) HHA L - AWHSEE T IRE SR B EEZRETE v E i - 3
P EEIER AR - FISRMETRR () B8 Rmnl ek e — (AR HE R > 411 (9)
AR BEEER (uy, ) BERETAHEER (4,) TR ke — (it
240 (10) A1 (11) PR - fERER - =R e B EF AR S5 - WAERF
LIRS R

L = e O ) o (9)
Lot = iy = O oveeeeeeeeeie e (10)
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v. 30 [ P B RS2 T THAPNSFE 7% -

BRI A E RGN A G R E 3 G B AR R H A48
TSR FMES RS A B G ¢ 30 IIAS SR 2 [EE F5 BRI
ZITHAPNsFEZF - WHEEEMMV AR B EER « BFEERFEREZEE
N EHAPNsS{EE » HEBM RN EE - B TR RE L B E S -
HIW) P B AR EEERE 0 © FHIRHAPNSIRE A28 - 1R & TR E A e B E
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JEEI1-0% » BEEE S — IS0 % BT - Bk 8 - REI R e
FE (UPB) EEME (H) ~ Ek# (LTV) MEREAR (0) Mk - KHEH
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ATLL (14) XFR - & - FIFRIEEF T R ARSI S 88 - 5 H A
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K3 HEBRRGTEERT

5 E RS B2 WEE
B i# (LTV) 0.95
B 360 (H)
AR A 12 CH)
EEEE (FRM ) BLHIFIZR (contract rate ) 0.07
FIZI0ES (margin) 0.0275
FEBOEEEE (ARM) PR Ceaser) e
F=RE%E LR (periodic cap) 0.01
JIRIAER ERR (life-time cap) 0.05
HA®IE EF)ZR (initial contract rate ) |0.05
2/28 & 3NTERAGTITEHAFEE | FIZRIAE (margin ) 0.06
(HARM) 2/28F =R EH E A 5525 H
3/27F 2R E A A 537H
o g L . HHIFZR (contract rate ) 0.07
6] %€ 5 B L 25 T THAPNsEE 75 BEEEE (0) 06

=\ HHER

(=) $#xzT

R4 Z ZHUE R AR X2 B WIIAE » WS BLEERE R 2K s B s iR i
EHFRAASTEARDL » Wt s (R SRAAHR 28 0 752255 Yang et al. (2011) HY4E
AR HERE » @IREET TSR R 28 - v B8NS - ANsee i
EAINFE S - HEE A TS B A 15 R SR R f ki e - ARiF9E LU
RAEEA - ZIRERAUSHINEE - ASCETTH AL 2 BUE Ry i b5 555 Bl 5 P B
RBEBIEE (o) FIEBGET S ELE B R SR ZBEGEE (o,,)
Rl T EHUS AT R EE RIS ER A RES R T HE e 2 8UE - — i S ER1E
EHRZ AR RIS L % - 55 R RIR 2 » KILIERe b o7 e
A EBEESE  RIEEYER L R0.04 - {HUZFTS 2K FEHAY RIS s - [RIHEERAI L
SRR A e o SEkRR MR S R (HELIRMBA O HYHA PN s88 1 THY[E EF]
FEE  EAK - KR1E0=0.6 T & EIHAMEFKPM ratio 0.4F » F5ECHAPNsZETT
HEEFREEZPMEHEE16% » » PM>0.42 P FFT15460% » Q1SR RE
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ZEBE RIS + HBuist and Yang (1998) flidt &N ERHELEEHFE2.5% * o,
FERTRED T » w,=7% » 0,490.1 » REFTHFFE949.8% » (E(Y,)=0.995Y,)
BES0%/EAZERI AT LA » SERERSRIEF B SURATH 28T » 2/ 1 % - Tk
R (14) B (15) QRIS -

k4 [EMBAZEBEL

2 TE BE(H
WEaR=R (1) 0.03
e (UPB,) $ 200,000
PIRUREEE (o) 0.25
RHAFERKHE () 0.065
i R RITE (u,) 0.05
RS ET TSR ERIE (n) 0.035
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