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o oJgk FeA|Hell M ] FEFe] JAT FH7HAS 236 Fo] AFAA
A AAE FHELE oplehe AeEEe] 23 (repayment shortfall risk)'” 2

Belgn.

9 go el 8eaddd e viAe Fo gaIdeRe A Ao ¥dd
Ao 23, olzkgE| 2T, T 7R el B E ATl A, FEA NS

gl Fo| duE &

@ ot FE Y 2A (survival risk)
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&Y = (negative yield spread)©ll 23l A@ALlAl FA1H £4E of]
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BlH ¢ 5ol A8 = A AR 94 A& (revenue expenditures)©]
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2 Zlo|t}, wabs] AloFA] reheE AH] a4 AA|ET
Al A7 3 A EA e H) &, AHEo] S A (capital gain tax) 5ol <3l oF7|== FEA
wH g adE e =0 3 A8V E 5 itk 2y Az
/\O

o
s
1%
o
fu

old 54 553F< Avlstr]el & 58735l HAlE £l ddd 2=
& Sgska TAsks AL A otk ts el wele 24 tider 4
A AR, ool 7123 el g a3 (AEAte] dAA) AEel o
B A &Y aa B Se5S AYstaL AlFA o2 £ ekt gt

Capozza & Megbolugbe(1994)l41 & & 4= 9l %], £
© AT TAA W, AAA e BRI AFAEA R Fol e Aol

14) &3 K52k 2H g 7te] Hrleea=R (appraisal fee)® A nEY T3 A2002-55%
(877 e] Bapol #gh 7]E) el oJaf A7t Mo A %= =l
e e 7N 2 FREEY], FOPIRA|, 2], ARIEGE] o] AR HA AR
= WAA oz g7t ok 0.1% FFoltth.

-13-



He7eoir M6 M1Z

The Beg S Bole o WANS nelgo Ry A0 £84S ALY
287} ek olste] ol ARRBAGAT B GuAA 2e BYHE T
Ao dA=E FY (ol BHEIANN WYY $5ENY)S BagoE
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(A2) A" ARAe 34 2 A4 & DA (single life) 28] F-FA4
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A ko] o] FolxIt},

(A3) AlF 732 2 oAE T4l A7)z 2olH, A%k SA] 7| ol Agol A
5= 7IAF 341541938 (immediate whole life annuity-due
scheme) ]t}

(A4) AlRAA gL Fghr] oA o Aek Azfe]-& 2 A5 gt

(AD) A&5= APdES TAH (2002) &A™ & (complete life table) & T2
], AR A] go] ZQIE APIAIA S e SHA0ITE B3 A
Ao 2 S eb, AFRAI - AP B A o o] FojZIt
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=

s =
o whgl AL £ =4 gko] thEA yepdth. 4, 54 (A1) dEAI-
&7 Hpresent value: °ls} PV)E A3 sta, X452 93
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_1
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N
i
(o]
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principle) & 4835t 43 A= FolH (actuarially fair annuity benefit) < 4%
AatA "ok 9] 7187 (A~ (AB)Ol 2A% T4 AF F99E 2Hgste
2y o) 2o

A, Akl xAl A At B A mlE 54 Abd gAY AT
FE7H ] A7k YepllE EHSE HP(x) 2k 3,

15) &l gol FY 9] 7ot Aujetx F8 9] 712 W55 F587]3l A g3, B
2 gEdggo] FY 7 E 2t g FY o] 7HX|RE g5 7] #el| A Hdk= o]
T At golth o= dwt TAAFAIGe EAE wdste FFolgde A Ax
st} EFAFolg) o] & AT

16) o3} ==& Feld 7ae 5E
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+ K(x)+1
HP(K(x))=H, % =H, - v(h)x"! 0
(1+|)K(x)+l

of 7]l A,

K(x)=A12FA xAQl A8 A2 Abgd wj7hA] A& Sdds
(number of completed future years lived by (X)), 5 7H4FH (curtate future
lifetime) & WYehl€ o] t&E14 (KX)=ke {0, 1, 2, ..}): 22|32

1+ 1 1
v(h)= 1+? ZH— g = Th 2 )%= £8918 (net discount rate)”
1+g
= o Bl QAR i>g> 0022 h> 0,
g
A
Pr[HP(K(x))=H, - v(h)*"']=Pr[K(x)=k]

=Px * Oy, VkZO, 1, 2; (2)

SHA | 24l(1) & (29 &5 e FFAA GRIAE A ey drke
E4% 0 SEgE ol o] TR 2
(1+g>K(xy)+l .
HP(K(xy))=H, (1 KO =H, - v(hy
il

i
e
oo
_O‘L
2
o

17) Ph5d - 255(2003)9) EHAE 8ol
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= Lo

Pr[HP(K(xy))=H, - v(h)*"']=Pr[K(xy)=K]

=P - qx+ky+kpy Oy Py Py - (qx+k+qy+k_qx+k+qy+k),
vk=0, 1, 2, (3)

o710l A,
K(xy)= AlFGA] xAl, yA X1 S - ARk mpx] et A2 AFEE w7t
A YEG AAAL F N FAEAE (curtate last-survivor
future lifetime of (X, Y))% Uehf = ojatstEw S (K(Xy)=ke{0,
1,2, ...
ols} =29 oY, @AY Aokl el thEr = drHEE A Aokl didk =
212 A= 4 (3)ol el A= BER o]t = e FAkelH, ©A] A| VA 3]
A& Eoto] 1 Aol & Ho|xa} gt
o ® x4 Ad A A HE VA Ae =
g APE AR AA AlFE a5l drte] SEHTE AP(x) 2kl E715HH
o 2o 999 K(x)=kE10, 1, 2, ...}l tiste,

(1) - [1=(1+i) " ] )
AP(K(x))=A - =A-a (4)

JelnE, FUGRAAE 83 DAY AAA) A T a0 6t
£ vehils $EWSE LP(K (X)) 3 ofelst 2o] Holee”

LP(K(x))=AP(K(x)) —HP(K(x)) (5)

18) o|& "HAF &AM (last-survivor status)” 2t 31 7F4AS 25 3y o] &S}
= g Aol fEsta niA Y AP B s &3t Aol FRH = JHE one
ot FAAR7| S (xy) o ®7]8

19) LP(K(x))&] AZx]7} ol AgaAte] BEE4 (collateral loss), &°lH A

Ake] grio] ] (collateral profit) &= 3] AIA 2] H S vt}

-17 -
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AEH 2 LPK(X)E AZAAL AAsh] N £82022(F, A 175 39
o AR £)E FYSH FBAFIT, ofd FBUFE el F577
=l A BRY £ 923 P £ o BAL )
1+

3z
‘E‘ p LN -
A, AGEAE FEA e AF ol AZ UA 4EY
)

0
2
o,
=
Shis
1%
Ky

e, e

sk g g /o] et A
o] Fg71%2] 734 A= (pricing strategy)oll 2laf thekdt Agoo] 2= 7}
SolARE, ofn] Aw g ule} o] £2°359] YA o ZAZ vt 22 7|k

=
212 A 830 FEUE /AN Qudgolrke A Agtel] Ui (H3AR

E[LP(K(x)]=7= 3" LP(K - Pr[K(x)=Kk] (&, we= SAA=)
= [A ’ am _Ho : V(h)KH] Py qx+k:O (6)

web 4(6)) <lal 7l ool ol H=2 AasE AT FAAN5E A
$31o] ek mASA The 3} 2nt.

H, - A(h)
A=A —— (7)
a(i)
71904, A(h)= 2(DelA FE o0& hE d&ste AR 19 £
A RE o] A2l d7Hactuarial present value; ©]sF APV)E YeERH a, ()& &

A& 18 A&she vid 714 @59 14 AFshe TAATe] APVE fn|gitt

3. 288|253 F

1A

ool =9 g &3l e £ g iy
o} BE 718 75 ofe) 71 2l23 24 A (risk-metrics) 7F AT B
N AT-27oll A At ofefe] W] 7] #-&8l2== ¥ %= (operational risk

-18-
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YYEF E 28

AA, J*E]ﬁﬁlg EAR7REA7IER Er 1A £ gle AR (mE
M) ogulstnz, o5 A8t 29 AA £9E71414 (actuarial break-
even time: ©]3} abet& =R &elo] AP/} (o] B Ald o g Aot Aol 7|
dHoz dxgtt aey 7 (ADCMARE 27 o AR o4k
(t=0, 1, 2, ..)o|B2 ZZg F5d &7 Mol E&HA] &= 7Fedol =
t}. o]2g ¢ $2l= FAAEIPE (linear interpolation) 2 2-&38le] ZAFA o
EEotes gtk webA 2] Aol vt 2

LP(n) —LP(m)

abet= Pt ™ e —tem) " ®)

fl

A71A,

mzmax{k+1:LP -Pr[K(x)=k] <0, vk=0, 1,2, -, w—x—1}
n=max{k+1:LP(k Pr[K(x k]>0, vk=0,1,2, -, w—x—1}

Folshd nlgle] 5% AJSAIA7IA AFE dEdelge] APV Adsise o
APVe} 2o H x0o] AI--S ofu|slH, abet o] HAI - Aol <l (e. LP[t<abef
<0)o] BAsh o] THEIE A& (e, LP[t>abel > 0)o] wHAsHA FL}.

&4, Haberman et al.(2003)l A #* HHE afaix] ke HelolA, $2
o] Ag]A $248E (actuarial shortfall probability: ©]3 ASP & th33} 2] 3
olg & it

ASP=Pr[LP(K(x)) > 0] = Pr[AP(K(x)) > HP(K(x))] 9)

20) 152 oo oahH H-=8E (shortfall probability: SPE tha-t o] A= 9l
: 2 &3 3k (deterministic benchmark) x ol ti3le], SAx)=Pr[X<x].

-19-
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9121(9)& AGAAR] F57|3Ho] GHEH ] BT 7Fed & X
o] abetA]H o] F HHEAo] WAISHA Hh FABHH, xA| A
x+abef 717t AJE31aL, x+abetAl] o] o] AFYSHA| HH HHEH o] WHAYS)
< ov|git}, ulebA

ASP=Pr[LP(K(x))>(0]=Pr[K(x)>abetf|
= abetpx : w—x—abeth+abet: abetpx (10>

A ) gHolo] MAE 7hede 1-ASPUS & 4 Tk
AR, Maurer & Schlag(2002)¢] 7]1thH-Z (shortfall expectation) 3™
$831d, 2= A4 7dA 9 (actuarial shortfall expectation: ©|3F ASE)
olaba Wl T Thew} o] Hojsi}
ASE=E[max(LP(K(x)), 0] (11)
5’4”(11)94 T4 nj= A SAYE Yehll= E¥T LP(K(X)7F 57
o H

£ uAIShs A9l (GRA)Z IR el e, A
1)& 2% 7|hdsh 914102 A §a oleleh o) Alze] 3o)8 + sl

J[N
E
o,
mE
o=
r

o
o
it

ASE=E[LP(K(x))| LP(K(x))> 0] - ASP
=E[LP(K(x)) [ LP(K(X))> 0] - s (12)

21) 159] ool oJstH 7]l = (shortfall expectation: SB& Thaa} o] Aojsx
Atk &, FEHSF X, H3E5k x| tiate], SEx)=E[maxx—X, 0)].

22) 713k &l Axfe] Helo| upe} theFalAl XA 1 glo] TEL] A7} gtk A elst
H, expected value(7]t%k) =mean (3 ) =mathematical expectation (5214 7]th

).
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= Lo

AA e oA, 214 (12)2 F13)ellA A53gE JEIA LA ol A HHEHe
AA 744 (actual cash value)E B4 shs B@Ake] RIS 714 1 F24C
=2 8849 F e 3ot}

npRjeto 2 -2l @] 72l 22 (price risk), A FAFE] 2~ (reinvestment
risk) & HAFAY2IE A-sHA 2 Yehlle 559 Macaulay walolA
(duration)” 73S, 48 G722 FHA A 2o Hejslaz} 3t} $-2le
o]Z Alg)Z 71tiFd|o] A (actuarial mean duration: ©]3t AMD)o|2} HH3slar,

O 5L ol IR AHEE, AUAE FAAR A5 S).

S (k+1) - HP(K) - PrIK(x)=K]
AMD= (13)

w—x—1

>~ AP(K) - Pr[K(x)=k]

A41(13)9] 2n| & 71| Macaulay Fdlold 7id &
njef o] £54 A0S Bla7t Ths g AT Ak Fisk] S8l
BN AR A B okste da gAY A5 59 APVEA o&
Macaulay Fdlo]d Fel2@A Ad A5 PV(S, FUARY AA7H

2 Exd)o] dgE) B AE] e 418 IR e 7]
(maturlty expectation)®] 9Jv|E zt= (HAY/SH)H ToI™ (curtate/complete
expectation of life)ol] B3t & 4 It A, A= 29 FAA S 3¢
st WA 7Fs S B das gl thste] 2 Sl5Al oA 9] 37t o] AP 3
Foll A 713 F3to] FE3 gholth, wehA] 7]1Ee] FA2eA =YEE Fel

o
=X

23) Felold2 F.R. Macaulay®ll 9Jste] 1938 A5 Z=i4 7ide ]E ANAFAZ
-rFﬂ ”“30}1_ BE (HAA, 2AY) d5553 399 AREX ] Al ek
Bsle7|te] Nde g, AT EY] AV ERY FArd & ﬁ'ro} o &9

£ 7= 197 (weighted average term-to-maturity) 2 523t} &) FA}Eo]A
AAFAA 2k (bond portfolio strategy) 3 3k % Q(lmmumzatlon strategy) 5
A F2 AMEEE A A g SEEA FAA §84 2 A, FHRY
< A7%(2002) #=.
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Fel| (deterministic

S

THgAT M16d M=

4

=

cash flows)°l|A
(stochastic cash flows)ll &

=

=)

o}

o}J
il

‘Z__l

9] A 7 L8el

s

¥ 217 AMDE A

oA A

I

o

oAl A EH 2(12)ef] oJaf ged ASEE

ox

¢+
o
ol

or
~I

60A]

o]
o]

2

(2002)2] ¢4 3 (complete life table).

J

“8

A%

LE

71) FEE Qs 9=0.5%, 1%, 1.5%, 2%, 2.5%,

b E) el 72

TA

A
it

L= A

3%.
al

Z<_|

~ N ~~

V. x4 8l A

(ah)

ol

2]
=

et 2 A

s

5

ba gk 529N E 5

2°llA S

3T
it

De}<

o] &

9.
=

7R
o]
ol #A7} %

}

9
8l

ol T3
A3k 7V5A (ASPo] B 50%S 233t
tod &

[

Ze 4458 Ul
-22-

=13
=

0] A|RE, &40

[e)

s

()
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YAl oRIIX|E 282l B4

= Lo

HE(F, GE DollA 2 et Q)

% E”-J 721 80% W= Q1 Ao, &5 AzbetA i+
2~ (longevity risk)ell H-$-h= 587132 7144 A 2 (pricing strategy) -

2 Axg F itk A5k, FA%FY] dFE 100% LAl =0 o] A%
ASP>50% 2= Ad= AP (curve of deaths)o] i wWeko g ¢f 11
2] (skewed to the right) FEHE kil Us= AARITHS, A E/dA

AEA = O‘ZJ Eo]X] (outlier) = 7+
]

pul
Z] %
=1

iy

o

i

)
ft
é
o
z
= -

2, 1:1_
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7L WA (52 7H = EHeH, g =abepolw, Ao Feoli
< 7] ol AR (-2l 7 Efﬂ 8P, 6> AMD)Sl A& 7ieHghd Hril
Aol7h Slg= & UW S8 (& 2)1M ASE} AT A8 HlEl
gt ‘?171_‘-:-(sens1t1v1ty)7} 7V =A v JtH(E, 10%2 A543

Ab5 2-8-A] {abef AMD, ASP ASE =% Zol|A] ASE] ¥isl&o] 71 =A et
I U)ol Al -34 wpr]t Fito A Aue 24, ASE} derEe| s
o] &34 =% (integrated-risk measure) 2A AFE F Y= A A=
Az Mg S k. Wi aber} 7P R EsF YA YEh AL Qe o] A
RS aa S 7Y 7124 SEEA L8 Jadd 719E Ao Add
=3

Theo g, (a9 2)= Alep|ite] ZAastel] e F5713e] 2] HHole] A
2|4 @rt A S UebdTh of7|ollx] ] Sl Al 2o o] o
FoixH | AI|ZE HAGAR} AAE wol] Tk AlH)o] T o]
ok &, SRl ti-8-shs A o] aber| SHAAR A FH =0 o
FAV G <k F71dQ1 E(LP(K(x)))=r=0 2} dX|g= & + St}
TA9] 7187104 & F iRl FRe] ASIt S7he 4] V)
A, F59] A7 7 @A e )l ol & dejAIRE
A7} 74 Adsta F57F 718 ek ofnjshed, ol S 71#e] A <
A& Az FRgo| 71 AE Ao|th(37] F HA Alx R )

A =]

> 4

OQ
rbr
a8,
1o o

N
ey
ﬂ—!—‘
i
_O'O'E}‘gﬂ‘ﬂo

2Lk W ool & 0 X

T
2
oX

¢
(e

=
i

Sl 5A950) Q0 apert W A4 R L AFo] B AERL
W@%ﬂﬁ%ﬁ%@%ﬂ?ﬂﬁﬂgﬁﬂmllﬁﬂ7@%Uﬂ«1%3>%i)
(19 4 U abet—20)0] Thet Patel g, A, Tt 458
2 TS HelFa SiE), 5, BT abe fA1507] Aal ABAE estel e
3} uhe], Fesb 5Bk v A, seb Batoltest T 458
2] FA LI EASlelol IS elvlaich, B2 (I 3, (1Y 4] AL 2
o] oRfm (9] w17} ek welel WA Ao R volw 91g), olxbge] 7}

955 0% U St AL AT Bedel

m&
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;iﬁi k ;ﬁ A & | = | abet| AMD| ASP|  ASE
21 7,644,873 | 18.10 0 16.44 | 145 | 0.575 | 15,478,538

0.5% o 5,206,184 | 22.72 0 21.08 | 19.0 | 0.603 | 10,920,779
757 3,926,327 | 25.77 0 24.89 | 235 | 0.568 | 6,110,179

21 8,222,811 | 18.10 0 16.55 | 14.9 | 0.571 | 15,646,481

1% q 5,726,899 | 22.72 0 21.20 | 194 | 0.598 | 11,147,188
5 4,415,659 | 25.77 0 2498 | 23.8 | 0.563 | 6,326,307

21 8,857,235 | 18.10 0 16.64 | 15.2 | 0.568 | 15,807,510

1.5% q 6,309,283 | 22.72 0 21.32 | 19.8 | 0.593 | 11,340,494
S 4,969,551 | 25.77 0 25.07 | 24.1 | 0.558 | 6,527,232

ki 9,554,412 | 18.10 0 16.72 | 156 | 0.564 | 15,899,907

2% q 6,961,249 | 22.72 0 2142 | 20.2 | 0.589 | 11,511,732
L 5,596,820 | 25.77 0 2514 | 24.3 | 0.554 | 6,710,514

- 10,321,355 | 18.10 0 16.79 | 16.0 | 0.562 | 16,000,719

2.5% o 7,691,773 | 22.72 0 21.51 | 20.6 | 0.585 | 11,632,122
i 6,307,618 | 25.77 0 2521 | 246 | 0.550 | 6,852,508

=1 11,165,916 | 18.10 0 16.84 | 16.3 | 0.560 | 16,045,460

3% q 8,511,044 | 22.72 0 21.58 | 21.0 | 0.582 | 11,709,954
L 7,113,100 | 25.77 0 2526 | 24.8 | 0.547 | 6,953,794

F:1) A o) A& =6%.

2) &(ghA%#oiw)& UDD(uniform distribution of deaths throughout the year)7}3 el
oJ3) Atz (abetgho] 214 Bt oa) A= =24 RS AT,
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(£ 2) TAlSSHE HE HIE0| ME 28223 Fu UEk

A= A abet AMD ASP ASE

100% A& | 7,644,873 16.44 14.5 0.575 15,478,538
FASE AX90% abet<107% | AMDx111% | ASPx92% | ASEx72%
90% A& 6,880,386 17.66 16.1 0.527 11,111,504
FA S Ax80% abetx116% | AMDx125% | ASPx82% | ASEx48%
80% A& 6,115,898 19.06 18.1 0.470 7,369,536
FAS AXT70% abetx126% | AMDx143% | ASPx70% | ASEx28%
70% 2 & 5,351,411 20.73 20.7 0.402 4,373,521

F1 1) FH7HA A d5E=0.5%, ABA A A=604 .

A] abet=16.44]=107%).

(3 2) Zopzid HEolf APVe)

—
ol

o
3

% TAES A8H &S MAT 4+(90%, 80%, 10% &) T4 100%
Z8-419] gL A, abet AMD, ASP, ASEZ}Ztol] Th gt gt vle=A, Hod
gl A Wk SR (el [FA173E 90% 4841 abet=17.66]/[5A]

254 A A
=
[<)

100% &

(9] et
30
25
20
-
[ ’,—” ~\\\\
15 -2 >
e Sa
- ~
-
R - .
10 - N
Pl ‘e2- oS
P - "I
_” . N
517 P4 - R
l 2T .\\"-"
Jodecbotod==P T 0 00 1L st

13 6 7 9 11

31712t (t: 9=0.5%)

13 15 17 19 21 23 25 27 29 31 33 35 37 39 41
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= Lo

(T2l 3) 0[AkE, m Mo Chet abet S=M

20

15

j2oure
=

14
12
10

2oure

A o

4% 5% 6% 7% 8%

O|X}E (i)
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FHZ ik e Axlmel A do] g AMH, 7T @99 drkEs)
BHgrrge] 9%, 271 4 9 2H7Y 37F o U AEFT
(life cycle)ell w2 AF43 A (financial planning)] A7/ge] H a3k Ao A3
Ak, 53] AlAdA 71 e S Q1T u R syt x| w by A

Agol Ue Afege] S7b4 F8 BAGRoR Y g

=
b
o

A = AAelth o] 9}
B ABZAAA $0A Fg71de] 53] WilE TR Eoke, =% 45 BA
o 4 APeR AFHE Ao ot B By | =% g6 9 F5A A
A =T AFHY) 22l ot w2 ZRII7e] dF A oA o] &
a8t o] FA AL A & FEARY, 53] FAFE ALk fEsto|nt F
< BAA A= ofatd %22l 6564 o) AL oF 50%7F FA7t gle 4
FHS Aflal e o2 ZAEQIT. o8 gt AR AR AAA & vkl st
of, ZagA e WG R E TR A &S50 fle ALS 13Ae] 3
A FAEG BA FUEY BFE ATE F e QRINAE(| & EdA e
'SFFAE G R I]R] 2 (reverse whole-life annuity mortgage loan system)©]
2t B8 A4sta, a8713e] WA 8823 E Folsta st

A, =83 A

2l thekel 2l aTv) oA o AW o] 50 A4 g
SRS AAE S5 AUt o vet &
= TEotaL SRS AR gEe $8eladl] &
A2E JABIATH(E 1) #2). 2 ATFoM Fod
SEZE AYA AR IAAE, Agd EA8E, AlgA 7iaEdd 2 ARH
welold T U7 fr3e Ao, 53] ol59 FA4 SE(integrated
measure) 2 A4 7|tEA NS AFATH(E 2) x). & AFolA Azt
At T8 A2 E A, 7P g e 2 A1) 93E 100% A4
5171 Btbe 80% W& A&3o] A4 & d
Aol (& 2) =), B4, drjreie gz 3 JiQlyt FHdhe BAAGH =
n cu

PR BT DRt At 2PS T Qo] F§718 FAA 8esa
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g 8ol St} 53] 34744 23 (option pricing model) el Bl gt A7} Z1)
F|ojof & o]t}

(iv) YRRI|A BAE9} GEIA A 2] 45 vl 4. 7)o 4] A=A A}
Hdo] 2A% 87139 88 ~= g O S| gk Bl Aol 3 E|ofof
3 Zlo|t},

i
g
>
r
>
o
9,
>

At SR IANGeR G Aoz 7tish 2 571 o

Ll
o
o
)
flo
e
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Abstract

The process of converting home equity into cash is called the reverse mortgage
loan, which is designed to allow elderly homeowner to borrow living money (in a
form of annuity) by using the equity as collateral, without having to move out of his
property. In this paper, we define the life insurer s risk in operating the tenure
reverse whole-life annuity mortgage system as a repayment shortfall risk and then
estimate the potential collateral loss that would occur if the value of outstanding
loan balance exceeds the value of the net collateral at the time of the death of the
borrower. To analyze the risk and potential loss, we introduced four-type risk
measures as indicators of the appropriateness of a reverse mortgage contract:
actuarial break-even time, actuarial shortfall probability, actuarial shortfall
expectation and actuarial mean duration.

We find out three main results through numerical illustrations: Firstly, in a view
of integrated risk management, it could be recommended to employ 80% more or
less (i.e. approximate 80% )equivalence principle as a pricing strategy. Secondly, the
reverse mortgage contract with last-survivor option would be more profitable than
single-life contract. Lastly, in order to vitalize the tenure reverse mortgage market,
the financial market should be even more activated rather than the real estate

market.

% Key Words: home equity, tenure reverse whole-life annuity mortgage,
repayment shortfall risk, actuarial break-even time, actuarial
shortfall expectation, last-survivor option, integrated risk

management.
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