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Abstract

Multiple life models are useful in multiple life insurance and multiple life annuities when the payment times
of benefits in these insurance products are contingent on the future life times of at least two people. A
reverse mortgage is an annuity whose monthly payments terminate at the death time of the last survivor;
however, actuaries have used female life table to calculate monthly payments of a reverse mortgage. This
approach may overestimate monthly payments. This paper suggests a last-survivor life table rather than a
female life table to avoid the overestimation of monthly payments. Next, this paper derives the distribution
of the future life time of last survivor, and calculates the expected life times of male, female and last survivor.
This paper calculates principal limits and monthly payments in cases of male life table, female life table and
last-survivor life table, respectively. Some numerical examples are discussed.
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71€0] R7|A #E AP AFolA Kim (2006) Al ARgsta d =uI4EETE ofbd A
ASe B3| ALY AFAHEE o] &3] AAFF =S R
nj=e] HECM(Home Equity Conversion Mortgage)2] 29l 4™
of HE T8 FE F AP 9oz % e, E ARSStL Qe AAISHATE ©]F Jang 5
(2011)8] AFolX= FEAFS] 74X B 71l ZP\"H@% IHT J_AE FAEH @A vt
o R7IAY APodE FUAPE o AR} AMEES 7|RE S
A3l Y & 5 Utk AR AALES O]*QL?S]"— ol dWtHo® YRR} o2}y
271 szl o1 18] DAFR(EHAS As 2
webA] 2 Ao AYRH ] B ofF &S 98 tiEo] TEE« AR FERE s 4
HR 1A} 3} &, BRE 7 A M T3 AAY g2 E F83A4 7Ry =
APl ANRFH S Hgotut sty AYRFP QlojX BEF A7 77t FREE AP @
Zke} AzF F HF Abde] A8 wizbA] dele AlZ(last-survivor status)ol] it EEHSE S 4 9
th ol & Fa HY AEFY 7HAE Bk A 71E AW AT S AR AVLEES o] &3t
d AEY 7HAE vladty] 98 ohed 22 3RS B B ATE Iy} st
A A2, oJxle] FE2AE7|7F BE AT FF AEA}F A (last-survivor status) Q] ZEAYE7|7F &
EV¥TE 01*0“3]'0:] AP FAEE At A '5‘4_1"04“30] S48 Vol =St Ao Al A
Feh=d], -r]«] T 7 EEHTE URe R 3 AEFAH S o]85te] A7)
A} gt #8 Wal2 ozpe] ool AA F AFE F ut
AIZEQ HFAEAS] B AP ET 2] w2 thE T35 A
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He dA Al EH%‘?:‘? T e Fud=Erts=w
=2 Fe 7oA XA 3= ¥]&<l principal limit factor(gZe
LTV ratio) & oAkl AMGEN HF AL FElS] AFYES o]8Sto] AbESta vl gt o] o, prin-
cipal limit factor= Fo1%1 A3 4 wolet 7t S £F0] T4 ¢ 22 = 27 "I,
AP GHuEL] var|Ee] @ £ vk webs HivE ke A3 principal limit factorE F 7}
A APTES FEl 71 AR AP ER A= el AAAEe Felske Aol Zhssit

e g oA A3 HUulE7sE Y (principal limit)& ©]§3te] XYA7F wA 2 DAF
REU  ERAAL T Wel HHEA S T WA ATAL AT kA e 2

2(AFY

ﬂ;— ﬂl)i S Agwt 939 Y o §ekux Atk ol vim BAL B AW T4 B3 I6
HEQ 4712 GAFF) o) AYH L 92 4T 5 Yk

B R ot gusixe] waslwe 498 YAFE AT AF GAF2 IR A%
AFese A 98 A ASHIL e =YY W E] A4 Y2 1T e AT
B e THL thew 2k 24004 ABEYe] o 24 WS e oS vmaAh 3delA
AmsAe] BAPYE ThET 48l E EFEAAY FERES YAFT 5 vk 5204
A2 ANES AN

ARRY @ AFA AHgHE 2% A2 A (joint-life status)o] JFE2AYE77 SEHS} HE A
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E2F e (last-survivor status)®] FHEAE7|ZE FE W gt F o9} o|9f & AYA e
Bowers 5 (1997)2 Fudte] B =Ro|X ALRE1A} = $AEE A2 %53}741/} w3 st

T HEEAR] BPAF 7MY AE ARE A7 (x) M} (e & B, F IRIAE(EE 1T o
4)el A ool &S Y i AF9 AR dt IEAEVT ﬂ%_—’F(tlme-untll—death)
T(z)% T(y)E AH&TE g 5o, AT A s vehie Eds T(Ty) < L34S F
upR ek Apro] A wf 7hA] Al Ak omjditia BY "k S, Q%L—r T(zy)e =t 2
o] o] & & 9tk

T(77) = max[T(x), T(y))- (2.1)
w3, olejat FBNS T(Ep)S) AYE o83 REFAL TheT} 2L PHow 78 & Yk
155 = Friep)(t) = Pr{T(77) < 1] = Primax(T(z), T(y)) < ). (22)

ojuf, F I HFA} XJ—E—’%‘—E— ZHEEHS T(2)S T(y)E 5 A Zo] dubgolu), B =74
£ 59 AR AR Brk 4E 559 DIE A 2 2 R
e 4 (23) 2ol A4le) A EAES) A7 4B Fow A
tqzy = Primax(T(z), T(y)) <t] =Pr[T(z) <tNT(y) <t
= Pr[T(z) < 1] x Pr[T(y) < 1] = Fr()(t) X Fre)(t)
= tqz X tQy, (23)

Jrapt) = <%FT<x>(t)) X Fry)(t) + Fra (t) x <%Fm>(t)>

= fr(@)(t) X Frey)(t) + Fra) () X fre) @)
= tPapiztt X (1 —1py) 4+ tDypiy+e(1 — tpa)
= fr@ ) + fra) @) — fray (). (2.4)

Pr[K(z) = k] = k|¢z = £Px X otk = k+1Gz — kGz = kP2 — k+1Pa- (2.5)

293 HF AEA Aol At FAAEND FENS K@pE o18dnA ¥ e g 4

(2.6)= AR&StaL, JR7|A A BPg o&ste] vlu BAE AFeolle F JRIAEY FE7T
FEHl sl A% FHe 7Hdste] 4 (2.7)2 A8St=S At

Pr[K(Ty) = k| = k|¢zg = k+14zy — kg = kD7g — k+1D77 (2.6)

k1957 = k+19z X k+19y — kGz X kQy- (2.7)



534 HyeYoun Baek, SeonJu Lee, Hangsuck Lee

™ (curtate-expectation-of-life) e, ey, ezg= T-3F & TAH o o
™ (complete-expectation-of-life) Cors gm Eﬁg F3ohd HR 7)Ao
A JEFE A @% A& E ox Qith B =R dEFARY QY BB 3
FEie] Foiie vlasty] 918l v 7 EE ol-8starat gk

A AR (z)Me] HAFERE7IT EEUS K(2)E o &3 DR PR Ao de 4] (2.8)F
o]-g-sto] AF=E3iTt.

—

EK(@)]=ex=» kX = kx (k10 — k)
k=0 k=0

=D kX (kPo = k41P) = D kP (2.8)
k=1

k=0

FEHT T(z)= ©83 JHFAY AAFFAEL2 4 (2.9)F ol &sfokstA| v, B =R T
Aol o3 UDD(uniform distribution of deaths) 7}g-2 4] (2.9)0] A-&3to] AP FoHe] =4
#e St gt
E[T(z)] = éx :/ t x fT(m>(t)dt:/ o (2.9)
0 0

webA], @ A" FEUS S7F F5EE (uniform distribution) & wHEths UDD7HES ©]83to] &
Aol ] 24 A (2.10)3 2o AFEsteS it

o 1

& = EIT(2)] = EIK (@) + 8] = B[K (@) + EIS] = e + 5. (2.10)

AFAEA AHe) FEAEAT FEWS TEp) S K@)e o188 Sag7el3 8 Adgaod
of tEtels FUT PAOR ABFW thee) AL o gHETh @, FEAS K@E o83l
T(Ep)s) B#e) 2AAE A2 A%, £ =Rl 229 sugAel thete] UDDAAE 483
I, S0 £ T REAe AEAET FEASS ] SYole e Rk gk

EIK@)) =emyg = kX ngm =Y kX (k110 X 6410y — ka X k) , (2.11)
k=0 k=0
BTG = sy = [0 frm (0
= [T e Ur O + Frop @) = frip®) dt = [ epey . (212)

3k o] APA|SE =2+ Andrejs3} Aleksandra (2001), Youn3} Shemyakin (2001), Hurli-
mann (2009), Min 5 (2011)< 22},

2.2. 2501 S IPY of 2FBR0IYO| ALt B4 K&

AP wAEY S 73] A8 M FAEE o] Hed, o] W 2¢dY 59 /M 3
oA FAE FESICE olEdt £5dAE 59 THES o83t o] ALEEHS S A T
S o4k FEHS gt AR E T o RE ZAF SR S WS Willmot (1997)9) Lee
(2008)& #Ha13tglal, A FEWSTE o] &3 A F Y S e A2 1 ke w4 MEA #

=& 2kt



An Analysis of a Reverse Mortgage using a Multiple Life Model 535

© N B Hi(s)E ()9 agdHdl tlgt det A3 B4 Hy(s)e ohed 22 E4L 7 a
Sl Bolth B Hi(9)E 0<s <1 k=0,1,2,..2 @), ohg 3} 2ol ehd 4 ok,
Pr[(K =k S5<
Hi(s) = Pr[S < s|K(z) = k] = K I(Di)[K(x)) 2 S’C] =

_ kPx — k+sPx _ sQz+k (2 13)
kPxz — k+1Px qe+k

FooH oz E G F]
JA=ed K(x)9 a5 4 =

«]E 01*0‘6]'—1— gtk B8 o wl, 259" FYMHE(F) 2 A8k, ool ek 82 Willmot

(1997), Lee (2008), Z18]3 Bowers 5 (1997)A] &2l3}e}.

e RE
g 59 FoE T4

o 0 - !
ElT(z)]=es = / t X fre(t)dt = / (k4 8) X ktsDaflatktsds. (2.14)
0 k=070
919 4] (2.14)8 AAS] ANAE WA AHE Hy(s) B4-2 ol Bpol w0} 2ok,
Sl di (L) @) Hi(s) - qu o1
Haotkts = sPz+k o 1-— Hl(S) * Qr+k N 1_H1(8) ' Qz+k. ( . )

A (2.13)3 A (2.15)F A (2.14)°] st =3t o] gl Habgoly 1] A4
S [e)

ez = E[T(z)] = ex + /01 sx Hi(s)ds = ez +1 — /01 H,(s)ds. (2.16)

uh

o

B SRR FEa U7 $I8) LolA AW T
Hy(s), Ha(s)= 7A8to] S5a) B tje7) 2y,

i 1
exy = ezy +1— (Z kDzy * Dotk Qy+k> X / H,(s)ds
0

—

k=0
[e’s} 1
- <Z kDzy * Py+k ° %H—k) X Hy(s)ds
k=0 0
[eS] 1
- <Z KDy * Qotk - qy+k> X ; Hy(s)Ha(s)ds. (2.17)
k=0

4l (2.16)7 4] (2.17)9] F=H Aol AedARed tigt SHJHEZ o8-8 T Hi(s)E olEA st
of Agstifel] et ohE 24 M S Qlth B =RelAe 24 JEIRAEY 4o
UDD7W£ A3kl Hi(s) = s, Ha(s) = s2 2] (2.16)7} A (2. 3

S 83 Bzt sith th29] Table 2.13} Table 2.2 Z29] th3l Zx}o]th.
AR71A] Bl APRPS AR of k= EFFAAS AlAISH] Sl 7P WA oAA; B HFAEA ! o
st SR FAHS 2= BygrE &% Jé&@l“ﬂo}a’r— 22 7] A 7R RS Ve e R B
7+ AR AR A ko] F-A = =X]of thaf] oS E % }X]OIE} Table 2.17} Figure 2.15 &
A g kol HFAAEAE, A=), FAb TEE A3ttt &3 Table 2.29) Figure 2.2 &

2 owE ok
K
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Table 2.1. Complete expectation of life

A (A T2 o A}
65 18.40 22.68
66 17.60 21.78
67 16.82 20.88
68 16.06 20.00
69 15.30 19.13
70 14.57 18.27
71 13.85 17.42
72 13.14 16.58
73 12.44 15.76
74 11.75 14.94
75 11.07 14.12

Table 2.2. Complete expectation of life for last-survivor status

o HEAEA whio | HFAEA whio | #IAER a4 oA
(@) edud)  (@®)  owed) (@9) edud)  (d®)  d¥ed)
65:65 25.38 67:65 24.80 69: 65 24.32 65 22.68
66 : 66 24.44 68 : 66 23.87 70: 66 23.39 66 21.78
67: 67 23.51 69: 67 22.94 71:67 22.47 67 20.88
68 : 68 22.59 70: 68 22.02 7268 21.55 68 20.00
69: 69 21.67 71:69 21.10 73:69 20.64 69 19.13
70:70 20.76 72:70 20.20 74:70 19.74 70 18.27
71:71 19.86 73:71 19.30 75:71 18.85 71 17.42
72:72 18.97 74:72 18.42 76:72 17.96 72 16.58
7373 18.09 75:73 17.54 77:73 17.09 73 15.76
74:74 17.21 76:74 16.66 78:74 16.22 74 14.94
75:75 16.34 77:75 15.80 79:75 15.37 75 14.12
SHERE

35.00

30.00

25.00

%" 20.00 X
B 1500 —0f X} Of
e ABUEX AP (EY AVIIF)
.00
0.00 = -

99
0
0
108 |
11

s gAFEAPY G FH 5D AL 97 A4 /0] ohd ol AFERS o] §HS T}
A 2 A0IE AYE AR ek olhe oA WA ATALA ADR A Aol A2l
A7k AR w7 Al A7 Bk © ee) A7) W QmslA Acke] B4 © 4717 449
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Figure 2.2. Comparison of complete expectations of life for woman, and last-survivor status by age difference
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Sung¥ Kim (2005)+ JE7|A 20|zt FHAR THPAE UYL E 3 LI3PEXF 2L F§4F
og2A AfFHe 7kxE 533 FEHY dFSE(FE AF, annuity) 0 & A53) = dFoFH
SRR AFY S o2t AFsisith. qRIA s o2 ukE FEFRYE BRI &
FEF0] WHiE ANE S A2 m¥olty. ARIVARS AFAS AATH FA £FAE o8t
3, 3 o FR7IHeRRE B 9 4 A7 FHE A8AFE AF H UE T8 A 7Y
2l FS YAGEEA B FRolth Table 3.18 B ¥k 27|22 A 7|zl Aol wet A4
ok delgol o FEtEge F#27F AasAe, qRIIAES 2 e & 5 Ak o9l
T 9B} BAA 2 2EAT} o] HL TR Table 3.1014 A& 4= 9ich

of uj, Aqx VH LAFF AFEAL FAAFRAT FAEFYA 08 IA EFecy. SAAFY
AL FARIETE A4 glo] 9AFFE AFde Haloly, AL FARIESE 44 F o
mA RS %Zl—;%%zi A galolth B =goie FAXNFH 5 AFFS B4 T
YT Fher ugH AP 2HE g5o] A ¥ E H&stuA} gk o2 AFYAE T
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Table 3.1. Comparison of reverse mortgage and mortgage

AR AR 2IAE
=3 =d3o AgaE v § FETY A= vk
=R FH LA AT £25FE S| Yo AFFHS AT A
HEs +% Y dAFNE 5+ GAF +H
Hes 43 FH 508 A% e ARG 4
2212 74 N7V AT A et A3} A &S
QA7 afFEel AN FAe] A A7A v ARAe AF etk ©, BB A9 A 2
AFFE oAT AT B W 7 AFET E3, 94 A AdE 2f 29E AR
FAAFS 4B A g B2l AL SN BeiRA W RS2l AL BEe] F7
7} 9ith= ARS8 Adoh. Jr7)Ao] gt tf2 =2]= Kim (2007), Ma3} Cho (2007), Ma3} Synn
(2009), Ma (2011), Wang 5 (2011), Kim (2012), Ma3} Deng (2013) &}
3.2. A92J|X[9] ACI2H
3.2.1. AP HBE|= £Q We  msAg 49 wAAET Y BB A0 o

T AT AGEAL Ak HAY wﬁvm 71k AA thEo] o) Fof ATk, Ea, FRE AY
NN e ARFo e FAUFS FB5) viel] Fde] ARHAo] thEFe] JEA w7
39 O AR FAFEEAL AFEA Dek Wb dusAe) 4R e s e
A Fsol te 44 14 9 B o) 2 sich
20 P est DEAERB (TR I $4 qRI10] 48T A3 APEZE AU}
FUARET} Ak APAREE QA 9
HPS A} FAEG 5 AHAAel he A Abg
A RS Q9 QAAICkET AR F, E AFE ATE AR ARG ke AoIA FUATE
of el FUAERTE W Uehde). dens rag 2ol ST Yt FNYPEE o83
& wurt AYYPEE o188 DAFFOl o BrHoz AR olx BRe BRN AR
£ olgW2 W, AT FYsoRY Blaast o Aoldthe 2L @k
b B R B9 ARAANA AAFF 8 A ST Ut 20109 FUYHES)
AE A A T ABAREE A4Sl 94 BY Sold B FE 38, Freld B 947
F7he 3 AW 4% AT uL LA BIA ek o], ABIAL YA A o))
¥ AolA ThE ROR o AE AL, BRFES BASAL EE B ool ARt e
T 7] 4BIHE Ae] FRHL A97H WA URel hE T FEOIE AYED P
&2 W30} Bk VT HEOMAEONNE SEATES oA 30%2 AHgshst] wH,
Seutehe AR 20%2 AT glek TE B e RelA e A4 =Y 7P ool we o
2717 B T g 4 vlEeke Aol o8 FaAS thESE AR 55 A F
SHBS AN AYTS thE FE A BEATA G AGET A2 AFERS o] §3lo] 3
Pl A} gt
oo A¥esRE 27 WaE B Aol ek T WaEL tEItie] 471 Hm7]
A a3 o] 2 FYL A aololth. AT BS54 A g vlRe) AFe 7|27} 2
RER LR 4 9

ol &
N
)

ox  mx o

é

l“ﬂ o H

T 9k Wb o)E s A% oz HqroA
o FF 27140 7 B Sl & AAsA ek Tk
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7B Z 5ot JR7A Y Fw GG AFASE 7] fsixe BREZFO] L

e 3 A=A

A FRARE EZHH]/\C’H gk 7]'7ﬂ O] HEE % Z]E ]'04‘3][3}‘:]' HEE+s

2AR AAY AHEARE TAZ 2719 UE BT FUAA WF 5 T Aol BT 24 F

ZHHET) o] o, tiE o] FEZHAE 2 A £4S HAT & Jde FEoAA Aok gt

A= 5 FAHES ARI|A(HECM)S vlgo g Fe71749] 2%E 27 HEEE X AFAFY

o FRata, e A 0.5%E A HEEE Y FEII=F A% =Hodrk. HECMo| gt o =

M3t =2l Szymanoski (1994), Rodda 5 (2000), Ballman (2004), AARP (2005), Bishop¥} Shan
(2008) 2 He}.

ojol & dAFolAEs JR7|A Bl

é’.‘:’:@—{)mh

£ 8ol An\0o] A8 A% A\E o AES A8she PAke] Aol
e Rol7] mhEo] 4 hEFEHE, 5 AYBL V22 So] TR GBS AEe Rux Aok

3.2.2. 92J|x|9| JIE?E A @,Eﬂzl A= 93*@1160% A1 7)) A= A ALD S
E7Fs g dAFFE SIS
sttt o] FoAl: WA Kim (2006), Kim (2008), Ma (2007)01 Aa3t 71E QR7IA Y A= TS
A9 B T 4- e 29 fARE o R AARYPS AL A2 el thsl AlAE] ot

3218004 4B Aol AgHE F8 WS 2% Aus)e) thEF AFEY /B T
z& vt 2

E[L] < EMIP] (3.1)
A (3.1)0A FHe Aesidoln e NYESE £9L dujditt. o] 5o FPF Jr7)
A B Al % BT ABAe JAE Agel 4 (32), 4

ol (principal limit)<
7o) dAZo = "k

1714

E[MIP] = 7/|H|HZ 5,
E[L] = 71eh<=3 o,
L(h) = hAEAA 9] 23 = max[0, (BAL(h) — H(h))],
BAL(h) = hA R4 9] AR 712 7F)AF & A5,
i=7]tol&,
MIP(h) = hAZoAe] BE8 = BAL(h— 1) x 2% &,
M = 8714 ] H )& 7559 (principal limit) 2] B]-&
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= principal limit factor (M x H(0) = W& 7ls3Y),

.
9= FFFANAISE,
W= BAAY (AHE Aol AEA 27} 09 A%,
v =877 7 9%,

h=714.
Z Y AREHer 4 (3.2)9 A (3.3)°NA AHEEE 8 My AlS A9 EYH thg) 2t

BAL(0) = M x H(0) + MIP(0) = M x H(0) + 23| ¥ Z& x H(0)
= (M + 23] H38) x H(0),

BAL(h) = [BAL(h — 1) + MIP(h)] x (1 + 1)
= (M + %32ZE)x H0) x (1+ 2Z8)" x (1+)",

MIP(0) = 23] BZ& x H(0),

MIP(h) = 258 x BAL(h —1)

RHZEG x (M4 23 HZE8) x H0) x (1+HZ28)"1 x (1+i)" 1,
(

H(h) = H(0) x (1 +g)" (3.4)
Kim (2008)= 4] (3.2)¢F 4 (3.3)< ol-&3l /M4 thv] H L = thats + e A=Y &
el & 7559 (principal limit)& 7 WA A4S £ 7h)xte] A8 Ao et dAlF A&7
4] (line-of-credit) o] ohd thg A (FAAFHA, 7104 F)oll et AFFS Sk B4 ol
tiate] AFskATE o) o, ek 7FAR7E B wE A FE AT Aol tE v AFA
of o4 tE FHo] 2 ARl AT AE7Fs AL thE AT} A ehe Tl LAFF
TES 24T g W] ARl SAIF de7Fs A SAAFTHA Y e JAS TS B

iy
ok
i
ald

=

= YA 2 RE YAFFS A=) A8 < <l (the net value of loan principal)&
) ©

7} ojd EF AgHalE Attt 3 AE7Fsgde A 7Hx]= W] glrke ot

T3 7 AIERE SAQRZA] A Foke SAEEAFE AT A Al 2HEHA He g, 3 o]

fre HF 3 A87HA] ALEshe 7HdARe 33 EEAAT SAAEAE Al FAGHAFTE A

FOo R A F o] HeH o AAFIFES AT 5 vk A diolzt & & AT

ths dolde AARFS ol&ste] HFAGAZL AT w7bA] A5 AT 2718 S5
s

3ol 71E AR/ A9) 4 g AuEgont oW AAE 4 (3.1) BEFE HrjEls
) 2 o) g3k} FRIA ). WA 28N AE AT Lol HF
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Figure 4.1. Termination probabilities for man, woman, and last-survivor status
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Figure 4.2. Cumulative termination probabilities for man, woman, and last-survivor status
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Figure 4.3. Survival probabilities for man, woman, and last-survivor status
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Table 4.1. Comparison of principal limits for man, woman, and last-survivor status

A (o) HAFAEA A ol A
60: 60 118,522,668 138,924,139 123,961,534
62:62 125,251,472 146,076,948 130,741,690
64 :64 132,296,016 153,501,909 137,822,751
66 : 66 139,657,304 161,190,388 145,206,481
68:68 147,329,988 169,127,414 152,888,072
70:70 155,303,257 177,292,139 160,858,463

Table 4.2. Comparison of principal limit factors for man, woman, and last-survivor status

A A (=) AZAEA a7 o174
60: 60 0.3951 0.4631 0.4132
62:62 0.4175 0.4869 0.4358
64:64 0.4410 0.5117 0.4594
66 : 66 0.4655 0.5373 0.4840
68:68 0.4911 0.5638 0.5096
70:70 0.5177 0.5910 0.5362

Table 4.3. Comparison of annuity payments for man, woman, and last-survivor status

RERICIR)) AZAEA T oI
60:60 661,799 779,274 692,168
62:62 702,579 823,700 733,375
64:64 745,992 870,777 777,156
66 : 66 792,240 920,703 823,720
68:68 841,534 973,693 873,281
70:70 894,105 1,029,993 926,087

stole wl AR Ao o

=
AR A 72 ARAHEY AVLE, /o)A 6.02%, =
55 2%, B588 0.5%

Fszs X329 gEel e 24 Aol

WA 458 3%, FU7H 399, 230
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FHZAAEA] AHFES FL3 HUUlE 7 s A (principal limit) 3 F8 &5 )& 8] (principal limit
factor), 1231 DA FFE 4= ATt} ojuf, FHo] A Aolof whE HFAYLA Aol thet
ATE] Aol wE vlwa] B7| 3 FL A8, WA 24 A4, A 44 A4 REE A Bt
tt. 24 43} HiE7Hs= Y (principal hmlt)"ﬂ wet FEGR SRS A F5FY 2717 23
HojABRZ @2}, Az}, 23 HFAER HHE FES FES F83 A9 v A Al 7HA
9 7Pi] BT A7 Tdeitt. AFAEA A9 F7Y vho] AReh gdglol (A A4 1Y) oAk
AES MRS wf Hot AditiErbs o] B4 Agken, ot A FE IAAR A FHA
o7 X] Shthe 7Moo R A FFS ALt 23 B3 HFTAER} APTE AR W] o] oA} AMYE Ab
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Figure 4.4. Comparison of principal limits for man, woman, and last-survivor status
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Figure 4.5. Comparison of principal limit factors for man, woman, and last-survivor status
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