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ARle] B F e tdet 5o AR = (risk aversion), APE
(mortality rate), 1538HL5) 1% (timing of annuitization), 712 AFAAE

(pre-existing annuity), 44| = 5] HE Aot}

[.4-{

OH AR AA oA AH|AEL o]g 3 71X
= A7kele Ao dEete 2o Yehta 9l
5. 2 24959l RS ol Wlhe BHes BEAE SolEe o £8
t} o =

]

N"“L\_,

LB ATAFN FAAE A P—% H—r A@dAQ e Yehta glew (-
A7, 2004; AT gfo] ZAAATL, 2006 Beatrice and Drinkwater,
2005: Brown and Poterba, 20062 National Association of Variable
Annuities, 2006), 0131 & A2 v, gt ol gt AU, =, 292, 2
2Ego}, o]xglddl A, J7tE2 FAME Yehte frAket d4olth(James
and Song, 2002). °]AE ‘AF¥ZE(annuity puzzle) @7 olgta F2&|, o]
AE Qa9 o] 24 7 A AFEY Al Ade Aelrt EAE onlet
o &gk o]e FAlAFe] 7E B2 7IX7F AREAQ] tiEEolAl Ta
7= 1 Q5 AR =T Brown, 2007).

A=l 7HHFE AlEE 71E AT7ES AREY, $4 WiEFYE(RR:
internal rate of return) 52 TYE AFE= ©l&st] APEF o

O X

A5 ek AFEo] Ut} Broverman(1986)
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IRRS Zt= EAEoa 71gstm, APgA|Ho] SHgwWdet o 4

ojlu} AgE] digh IRRE F38+9 . Mielvsky (2005)= ILY (implied

longevity yield)Zhe da573F2 IRRZ}F AAIE AZE A8

g 71t B dee 7}%5?1 &= A=k (self-annuitization) o] A+ i

Ak Fde AFA Z3E Q7] AsiME o= FEe FES 2Adslof ot
Loz

A S 28kl =3, dEAFHlER duiil dAY B s g e
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o] ZI@drte o AFEAA A5 Hr7F WHY stuE &8s st
(Friedman and Warshawsky, 1988; 1990; Mitchell et al., 1999;
Warshawsky, 1988). # < Brown(2007)2 A5AFH]&< o|&st] AF<] 7}
= ﬁﬂﬂo}i’i%ﬂl, 2 A3}, 19954, 1999 ZAFek AfFof| <8l 654 ul=

89| A% 247 0.80, 0.85¢%1 AL= yeputon, oA W AgAwrl&S &
w9 @S Agshe vl ol f7t ¥t it Brown et al., 2002:
Brown, 2007: Mitchell et al., 1999). 18lv AFA=H]&E QAFS Bt APY
B 7125 & S0l webs glolu okl Fe MR Aol gk AlgES] &
7t A 7HXH 7Y W EA] ettke dRlE 7RIY e AeAEHle
FTAATS I AFA R FAG S ol ek FAAFY] 23 &

Arelaas dAste HI7AE e Wolge dAd S At (Brown,
2003).
ol2{ g FAA é—% 0}04 7H 4 %L—’F%: 23} gl AeANA 2t 2

A g 50| &g EAg. ©

Bl F2 7H‘ﬂﬂ %‘JQA_,_ ?% Al AE, A dsE
preference rate) °] =] A SHAA 9 A7 77T A=Y
o} x40 ATES A EH v 2t} Brown(2001)2 AlF71 28-S A
gt A= 7]%—‘?‘3%0 AP 52 ATt o]& #18 Brown(2001)
< MAH} 71759 83l 71Zste] A59 7HAE AEW(Annuity
Equivalent Wealth) & Al4xbste] 7kt =8, thekst X9 AEW= AVd&E, 2
ZH, A3839 e, 71E At EA] 79 AtelollA HIEETE Ae W
oF Bk O A A A AT o] THA 9] AadEd s S A skt

1A

840] & AN on], 53] BN ARle] A3 TS o A9
Aneitta it a8 vl ma wr)7ke] Exr)7He Hesls Atke] o 2
PEo Ao F7|RF o7 A MAHE x| 23S A Hslc).

| 3
Brown(2003)& Alg-Eo] T2 7% S22 71371 gtk Ao 2eks)
R FAAFe] 7S BT 5, 9] A

o
A, AF, agEdl wel e APEE FlolB E ol 83kl i9le] agdrE
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9% £28 1eld AT A 1"37} Ao, 98 e o %ﬂ Pl &

o] YA FatErd AW, QIF, gl BAQle] RE AN duE 485
A e 7rEY das Adstke Aol &85 7 TVMIA T AR YE
o 22l FaEY 52 AMGES 7R Aol e A FrErE e 9
A5 3Hcomplete annuitization) & FoZH4 &8o] T71d & Us= Xﬂ/\] Eipil

ot mebA AR E A S (social security)oly &35 HAA
benefit plans) @} 2o A2l AZ3} A| 28l Hejn] -2 B fx ?_E}T‘/}‘?i |
= MRl HAA 58S T/MAIIA B ASHoE AAISHAT Gong and
Webb(2008)2 HRS(Health and Retirement Study)& ©]-&3l] 7S &4
o2 AEWE 57430 24 Brown(2003)9] 282 A AY. &, vl&7H
S} 717 5o AEH, 71 By At HlF, o }H@ﬂﬁ‘“ﬂ
st zk M7 Folsle AT 7RIS AEWEA 718kt 2443, 7]
fr darbbe 18 A5 asrae] W 59 F5- UM 3 2S Ay
A= AEWZF 1.0 Bot o9 WA A= la weba] dg<] 717 A9 8l
o2 ettt & AT dukaRl Aa=3= 9] Gong and Webb(2008)
2 7]E B deAkiks aelsta 71E FRE9 g3 E9 (risk pooling) =
HE A5, oA er daste] 7 e A @% ursleh. webs Aaskel 7}2]—5
ST wf APLEC] Afolint o} 7| E B AgA A8 S Fstee 4
T T T8 aeEooF 32 AA 0}93\‘3}.

olglo = AFe] 7}x| o] PEFS n|A e Lar AFse] AH (LHAH)S AA|
g o] A5 (Dus et al., 2003: Horneff et al., 2006: Milevsky and
Young, 2007)°] a1, %4575 AAIS A= (Brown, 2001; Davidoff et al.,
2005), Aaol FHEE 52 #AYHE-S A5 A7E(Gupta and Li, 2007:
Mﬂevsky and Young, 2005)°] Sit}. e, A<l 7 FE Q1] a8 &

dxlo] et AT = Ao, Frel 23E BE3|Ae] AR A K dat A
TAIA FA g AF7F ATh(FHAY 9], 2007: T3 - T4, 2005).
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£ =72 U5 71 multi-period) 7F k2] 7191 TR lA FA4l
FE&ErE B2 02 st HAglY] &5 Bl A5t ,
FUE AY AFHA] Ze &3] 7Hhe E FAAF] 72 t’?‘ﬂ 2]
OBl & A&3te] At} gt FA1H == Brown(2001: 2003), Brown
and Poterba(2000), Gong and Web(2008) &°] &&3 AEW(Annuity
Equivalent Wealth)E U] Blo|E S o] &3le] T=&35}aL o] & EA5k= Aot}
AEWE EZ317] flelre Aola7] B3e 2o = JiRle] 7Hasdsres &
A2 07 ot v 7|3 HA3) By o] AAo] D asith. & AFellA = ol2gh F
A3t 2o & EEs| S84 Ee] 8= DPE ARSI,

1. 67 2

AEWg gk 7j<le]
T3]r(Brown 2003). =,
Qo] &fratal e X
2] &3 A 54
o] 71 & on|gitt, T 713t Adsel A AEW(@) & Altshe 31 thd 53343k 2
Hldl, o2t #AIE 71 el gl AREE W Tl shvrt DPelH, & A
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T =23 HYg g2eE gt} ol AAE HA 3 2EL Brown(2003)3 <
28k Ak (5)E F71st] AAAS Al sttt

T-age+1 PtU< Ct)

Maximize ¢, —_— (1)
=1 (1+p)
Subject to
W,given (2)
W,>0, fort=0,1,K,T-age+ 1 (3)
W, 1=(W-C+A)(1+r), fort=0,1,K,T-age+1 (4)
C,>Cpn, fort=0,1 K, T-age+1. (5)

age= QA AHo g 2EAHE Vet 535 1 A7]‘ OEQ’ 3-7] A e A=
Al digt o] BAEojok st} S p= &8-S (utility discount
rate)©|™ ° B HA3 Bye] 544 FAske 28T

o174 B CRRA (coefficient of relative risk aversion) & At A3 v == o}
Efll= AlFoltt. CRRAVE 255 A= 3] 9lete Aol Zsithe s, net
A gl tigt S =) = S7FskA €t

HASIEY S F U] 8] Aatd o At WA, 524291 (1) 71 E
Sgraks i A Slol Aashrt o] FolA] = Al A FE] APG A171A] 7]
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A A= olF 3l HAF
9] gho]l AR HTh. Ak (2)9 7% Ausrt A A-HedA THR1S ARkl
FoIA la= onlgint. Wpol A5 Aa Al gk 24 (accessibility) o5
o wet thE g 2 i o Ao A AAAls] A E Tt Aok (3)2 7 7
PR R APte]l 0T IAV Zolof gtk 24olt}, o]eldh 2
Brown(2001: 2003), Brown and Poterba(2000), Gong and Webb(2008),
Gupta and Li (2007) SoIM = 2o}l & 4= 9= kA9l A|<F 7o)t} Aok
(4)= 5% 713t AHEE|RA] e ALk AAo|akaS A&t 7|7 HE S7H
2l (5)& 71E A7elr 248 23S tib] A= S Ao

o2 54 7IZHAR)] &7} Hagh U F9d o]iFolojof ditke A AA S
_CH

2 e AF Al = 131,
A=0, 1=0,1,K T-age+1°] 2 Zoltt, Aa Al tigh H2/do] ol /o] &
fole F5AREe 25F da8ket 4$-(full annuitization), Wy=00] 2 ZolH,
ol B3l da Al AREHE AE 72 T I ot Brown(2003)l whet

T-age+1 AtPt
wE(1-M)= Y (6)
=1 (1+r'(1+m)" |

o}7|1M = E7PE<5E (inflation rate)°]1, M& A9 Hnjo} 3
ge)e] BEF3|A} SraEolt) Brown(2003)9] -5
B ME A Ao L8t dtsle] Frletth ele] &S 3
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Fohe P2 N0le) A2HE] ofd AFE Uy BT AZAEZ WAL A

[e]
A7}FA A Al (uniform pricing system)2] AFFH AT =58 = A Hd).
4. DPE 84 el =3
DPE &-g3led HA3)E =&317] YsliAE AT (recursive function) & &

o] 7153k 7123 (value function) & AFE-SH= Aol HE3HTE. Brown(2003)
of] AA1E vt} o] ZExES V(W)= ol 9t 2ol Fo g o St}

T-age+1 P,U( Ct)
Vi(W)) =Max{C} [ —]
=1 (1+p)

subject to A12F2] (2), (3), (4), (5).
ok 73 AR LR Fod offjo] Wb A (Bellman equation) 2
2 319 7Fsstth(Brown, 2003).
(1_qt+1)
Maxc,V,(W,) =Maxc,U(C,) + ————V, .1 (W).
(1+p)
A7 g4 8 Y 713 AFEEHE (mortality rate) 2 713t 7744 &S TR
274310 713k 1+ 10 AP FBolth AME .9 Pl BAE AA o oldlsh
o] TAHL

A
[} o
B (state)s 574 717t 29] 71919] AP, 2 Wel gkSoldh. A4S nejelA s

EEYSE FRYO N AT ARAHY ALE 002 FE 5 Uk F, )
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& AFAPNA AN B 2uldeka AP, of 49 o) g4l kA v
7417} M5 Qi M ESe BE 92 UGS 5 9n, o] /T gES
vk A WA AP S A Atk olsh Lol wAle] o

717 A5 BAS) AT wEH o B 9 A2 WA @28 A1) of
2] 53, |2 Bol 1A WA Tt AeE 78 5

Z}. AEWY =&

9 (3N =3 718 A VS Bl a2 3 Y= AEWS 7+
4 St} ol & flalA e HAS TN HHE5e] HAG gho] VoA

Wo=W*+4Wo|z A=0, 1=0,1 K T-age+1¢] HA3} 2o 4WE EZgo}
3t} o] & FekA o 72 s ol 9F 2t (Brown, 2003).

VIW*+AWI|A=0,V1)=V*,

o714 AWE TE7] SN E GA DPE 8ok el W7k B 7154 o)
& RE 5L UYATIEA DPE WEH 02 A el Gk, AEWE drhi
Hesh) Feheuiel ek DPE 93] olel ¥ A ek gk, 2 ApoliE 4
A ABWHTH S3 e b8 a5 BA A B8] 78 F A e 2
itk vh 2o 2 ARWE otelsh o] EHLHBrown, 2003),

4) olg1gk DPS s A= dubAQl welth, ot 7 el Avhig A S e
HEE Ao wet depA e, ekl 2 o] B3we| wtel DPY #lE #ié% Zlo]
e 5 9t} B AF A= DP 7IHS o] &3l HANE Fabr] el AFE
Aoldl CE E&sto] R agS AF ZraHY ik 88 PCY F8 7S
Core™ 2 CPU 63202+ 1.86 GHz plus 1.9 GB RAMe|t}, ¥ Tz geio By g

]

B4 52 Felste] ¥ 2ol ek ohlshn, Aol L9 AF sbs et
5) ABWS @oht A8ai) Foeviel wok DPE 4] ofet Wl A gofol 91k £ o
OAE Al ARWET 23 A8 ¢S A5 BA A7 A8 7 @ 5 A e
et
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2. 72 718 U B=(parameter)

(1) 2 SIZ5H(full annuitization) It

B Ao A& Brown(2001: 2003), Brown and Poterba(2000), Gong and
Webb(2008) 51 AEWel| &gt Ao W& uke} 7|24 oz 54 A9
4 Aest S EE ARt dFskE 7Rt & delRl Yaari(1965) B #H2
] Gupta and Li(2007) & theke A3t 23S A-8ek @ AFolx A=t

Al SPAFst H A 0] S AT vt ot

(2) DP2J o ===

40

Bt KIAO| A (discreteness) I
DP9 d& =&317] HalM= 8l (state) 7} o]xH& o]ofof g}, 2 Aol A<
FHE Yrlste Hes WE AR Q1Y Aiteltt # AT E WE
10,0009 &= ddstA o] AHE Bt en, ol Fs] Fest s
TS H T2 vAg @9 2 Ak

F
ne

(3) MBHH (life table)

A A EE 20010] HolA ok 10047k4] 14 T2 A= 3L 3L
ok mEgA] B Ate 7|EFe g 20019 7l A EE AMEe) AT
He 71E FAATE Aol Bel &8E 1 glom 53] HA3} 7HS AHEg F
9] A1 Gupta and Li(2007) oM = A EE AHE-SHAT

7Y 98 I 71E A8 Aol = 2= AU B e B2 v
o] BA%ta Ith(Brown, 2001; 2003; Brown and Poterba, 2000: Gong
and Webb, 2008). & aA7-lA= 60, 65, 7042] 7452 Yol £43it}
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(5) OIXI8, DINEE, H&e2
£ Ao A= Brown(2003) 5ol AHS-aH 718 & AHESlE S 3t wEkA], 7]
Fo M= Ao AL9 r& 0.030.2 AFstn?, E/PIEEQ 1= ( J

2 =

AA . AF8 A BRI TR Aol Rk S0 B4
2

o

B A AN Hlsk 2o] JhARITEE vhehhs A f2 B
Agh. of ge Al mhek BeFE 4 gloms B APoE /)R gl B 1
& EF3Ie] 05, 1, 1.5, 29 ¥l 71 398 245 el e E3tE 2A
Anz 712 A$ BAe) BEE AdRe] FuE Heb drk

(7) Kok CHHI V1= O1291 HIZ

ARt tiy] 712 AF9] ¥]€2 Brown and Poterba(2000)2] 7% 50% = 2%
ST & AFeM = B} bekdt A5 aEs] 8l 7]l 25%E F7Fst
o, 0, 25%, 50%°] 7455 Hlal EAst =S gt}

(8) 13 72/ Al K10l 75 % ORI 0!

Ae 7Y Al ALR] AR W= 300,000,0009 0.2 A8t AEWS] #k
o ul&e] Pe= vhehtE W] 271 GaS vIAA) etk o, WU
242 220890 (C,y)Q1 10,000,000919] Alekol] ubet 2 A8 7+ ZA)5}
ke 797 WA B4R AR2006K) F 6041 o1 7] A
i 3ol (2 20 9TW 9)7 2AF oz AP

&

B A8 EEol B3 HHe (5 & Dol Fefsisith

(e oft T

6) ¥ AFdA = e Brown(2003) o] AlAG 7H8 3 FLHA r=0.032.2 A48ttt
ot 200049 ~ 20063 9] EHAedE(ZF A 10d $Y&)0] 5.87%°|1 7|3t Hat
CPI(Consumer Price Index)d58°] 3.04%2 Z-& 7<tsPd Ade =22 AlRHT}

7) B/l 002 dFEdernz ngHddAF (constant real annuity)= AlLFSHA
e Holn, WEAdFo R sk A¢E 2 AT} fARE 22ts dA "ot
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3. A+ EA

obzff AN Wl 7FA] 9] 7ol et AEWS| =% 3 4 0] o] Fold Aot} 7}
o] 7l thell CRRA Ul 71#] %k(0.5, 1.0, 1.5, 2.0)¥} "8l u} 2
FoHETh =3, ot (3)9] A5 AlSfstae 6549 AAFEIE o] FolA]
Ao R 7Hsto] AEBWE =23t

il

o ML
2,

rlo

rlr ox N

(1) HIARMHI (uniform pricing system) SHHIAMC| 244
dATHAA AN = g Ate] Fdl] BAIGle] TL3 FE AHURE A3

B4 254 A8 A, o1 QS AL e 2elatkn Hgel
: EREC R

N
=
ol
oo
ol
i 4?
o2 it o
EL N
2
m i?i
2
oo
—°# N
= T
U
B
R
i
1
N
ofr
FIF
k)
o,
o
-
rr

(2) BEDIANH|(fair pricing system) SIHIMC| EA

o] 7ZFAAA st A& tdAte] o] e AR E A 8st] dads 245t
A "ok Ji o] Al AMGE Abol & gjtete] dalel] tieid = AbdEo] T =
A AFEE Hlol 52 2851, oAt tieiA = AFgEC] B W AR AP E
ol & A&},

==

(3) ci=at ANE0I (2 24
AF3} A1EE 60, 65, T0AZ Yo ‘:’/‘48}7{] g} AZsk AH
) 0] w2 AVEEl| o) AR e wo g JFo] 71xo

(4) St A AH(HO] B 0120 (IS 24
A7) A& 498 BAAL IV ABW B 7| EQ 7ol
Zte]o] gkt (Brown, 2001; 2003; Brown and Poterba, 2000; Gong and
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Webb, 2008). Z&8u AEW AlF Al &+

Ho| NHdE]A] o5 ZAF- A Ao R A& LH|Ho] HA 3L AR EAlsh= A

S 91E 4= 9t} 53] o]#idt A2 AT 7YE S glvka /g3 A9l F
2 Ueh Al |t wEha] 2 Aella = a4 Al<o] viedd -9} E

& 455 Hlasle] EAMetuz) gt

2~

N

1 AA3s|9= 711-8— Heo] QIS 2 dejxl Aot & RS9 vt =&
ML A e AiQlel v ABel /HAIE H el B Aol e
AEWE 91839 % Al4=91 CRRA=0.5, 1.0, 1.5, 2.0¢] ] 7}
7} 2% 9t} ¢7]14 CRRA=12 271 §-8340] 7 9o dldsln B oo
A Hige] 93| =2 A A=A TH Laibson et al., 1998 5).

HA Aol w2 AlgEe] Aol g ge] AE3 FH/IAAALL agA] e o
A7FAAA stellre] AEWZF EEHATHGE 1), (E Delle 6549 2Hsh=
| QLA A 71 Al slolxl A7 AAA I 82 73 $-oF Bt
AAZE 4862 45l AEWZL 3|9 R A H o it o & Eof, T
AAAE et 2 T83FE 2he 99 AEWE 1.578% Uehde
], o] A& 654 Al- el Abe BF AF3} 512 2 A9 AFsRdt A< Y
3t /TN E L7 5 7] M= 2EAIE ] 2Mto] 57.8% 1 lefof gt A
& ofn|gie,

AEWE 244 371 o), dwE oz dFel 7RE RE ol 433
Ao A=Y, oA A5
meh] AFoB2RH £ 87 A 25 AR Fh B1g d3ed
o] AEWE H183]9]xe] F7iel| uteh S8t 7 AAle] 49 3

2 7

—
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AEWE @39z wel 1.514~1.6549] M9E BEla, A4S 1.624~
1.7449) W92 o 3 vebih, o] Zske Agel BUAAAAZ 398 A%
o Sehe dyat ol B 9ES B8O O e Sut 88 At
Foh TG GAAAY ASE B BT AFES Al 414 E A
A5G/ ] olgel A9 o e AFe] FBsk AEE Rol,

W T
o
AV
e
fr

@, WY} olge] ApUE Ao Hg3le] FYAAAE A4
B39 ABWE 4399 thrl Uehger, 34714 AA) ASols Aol e
oo vhe 120 AFFEE DI AT AEe] 5L VL e 70l A
w5 QA e Aot o] A%, B9 AEWE 1.794~1.999%, A&
1425~ 15160 vtk 2, 397149 23 GraaAe] vs) &y
& AEW/F 3713, ol & w2 2asiich 5, ool vste] e o

A gl B el @3 77t 4 6 70 velsic bebd A7t A4

= F Ao E APgEC] B8 Fuel Ao A9 dy
GAAGES GUA7FAAAE A8 750l vls] g9 7I7F o =11 wehA
o f2gS & 4 9loen | o] A3 Ao} X (Brown, 2003).

(F 1) SH7IAXAIL} U7X A| stoflAe] AEW H|w

CRRA=0.5 CRRA=1.0 CRRA=1.5 CRRA=2.0

TH7FAAA

A 1.794 1.885 1.948 1.999

o34 1.425 1.463 1.488 1.516
SA7AA A

A 1.514 1.578 1.618 1.654

o34 1.624 1.673 1.715 1.744

FAFE A A =65, 71EA AFAe] HF=0%, r=p=0.03, $FEL=0.05, 93t 22
el Zzj

785 AFARLE] vlFo] AEWel vlAE E3kE BN el 1 w3
0%, 25%, 50%= WS A 71X AEWE A4, A3 g =2 AEatslon
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I A= (G 0l AN e 54, 71 EA dEARte] Hlgo] 0% ~50%%
Hsteltlgte AEWE 378 15 &
W 2RI 7| A AFAte] vl oA vie} o] Age] 7R 4R

gk g o] Ao, AEH AEWE 1.18~1.999] o|27174A] wl¢- 2 ¥E4
< H3ith

AR o 2 71 H A Agaiite] Hlgo] S71rE Aae] 7w sl e
/el wheba e 3 @S| v = whet 1 e -2 tha Ate] 7t it & 7
fr AEAMte] vlFo] 0%9M 25% 2 S7FIAY 25%9014 50% = 571 75
AEW7} #Hashe 83 Yd3)u e £33 vhgeilt. dE 591, 949

71 H5 AFARte] vl 5ol 0% 25% =% S7FeHAl 2 7%, 139 =7} 0.591
A1, 1.5, 22 37 =W AEWE 242} 11.3%, 9.4%, 8.2%. T.4%= 7as)
of 1 ghaFo] HA steaint. o3& A Afol® 1ela 7B A AeAt
o] H]Fo] 25%IM 50% = 7= 5ol = rizbriA] HiEl S Bt

SH, 7| B AgAkte] Hhrol AEWe| v]x= g3te Al welrx 2jo| 7}
AT, LS A AEE BAE G, 71EA AaAte vFo] 0%¢lA
25%% 571 u) AEWS] 7»&] & HA9 A o 2A JEET dE
W, 23 88355 7R G A9 7, 7R AEAEe] vlFo] 0%¢lA
25% % F7Ve W) 2}7y 9.4%, 5.1% sttt o[ 3L 7| B4 dgakite] gle
FH(0%)AM 25%= 71 A5 1 Zohe AR o] 285 o 3A 5
THIZITHE A& AR 0 28], 7B daAitke] vlge] 25%0041 50%
2 371 A% olggt HE v 2 2 YT E slolA] oA A¢- 9 &
Sl °%E91E} wtEbA] 71 Ef AF ARt vge] 25%M 50% 2 71 7
Sll= gl Hls) AAdA B 2 77 S o

w2
b
fass
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(E 2) 7|27 AgAKMe| H|Zol| E AEW

CRRA=0.5 CRRA=1.0 CRRA=1.5 CRRA=2.0

R AEAe MF=0%

2 1.794 1.885 1.948 1.999

o]/ 1.425 1.463 1.488 1.516
|5 AFAe] 1% =25%

34 1.591 1.707 1.788 1.851

ol 1.328 1.379 1.415 1.445
|5 ARl vF=50%

34 1.451 1.564 1.643 1.706

ol 1.178 1.244 1.293 1.335

L AF8 AR =65, r=p=0.03, $55&=0.05, F7HAA, A2t Aazn9 24

X

A,
o

(A=t A3 el 60Al, 6541, 704 = tﬂﬁ]—% 7Aoo ARWE AW 93
@3 ATk (% 3] AAE] e LHAEe dao 71
Z o

okt
X o
k1
g re

A
=

w2 G A2 dgen, AEE AEWE 1.27~2.69¢] o] 271744 w5
A AFsisint. At or 2EAY] 7kl webd dee] 7K+ St
A, oo AvEn Bde] A 1 571 Fol AR ¢ 3in dE =1, 2F
Aol 65MlIM 70/ = S7keke 77, AdSAT7E 19 Fdel AEWE
32.5% 7t Wi ol o] AEW= @] 20% S7kebed Atk A dAEs
o A& 718k Bde FCAM B 27 vebds & o Sivk B3 o3
B BT AP o] S7HETE AEWE U =2 HER STl o
AL APVt w2 Ay, 2HAR Y S7HAESE AR A7D7F A=l 7h
A o] F7tel nAlE G ¥ Avkes A2 Akl Fo
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(X 3) 2E[AH(A=58t AF)ol| E AEW

CRRA=0.5 CRRA=1.0 CRRA=1.5 CRRA=2.0

SH AR (Aa3 A1A) =604

34 1.505 1.563 1.599 1.630

4 1.271 1.295 1.316 1.332
<H AR (a3 A1A) =654

94 1.794 1.885 1.948 1.999

ol 1.425 1.463 1.488 1.516
SHAY (A3 A1) =704

94 2.353 2.498 2.608 2.690

Sk 1.696 1.756 1.806 1.841

F1 715 AgAte] WE=0%, r=p=0.03, F55&=0.05, 3E7HAA, A3t Hann| 9

A

™)
=
rr
=
)
B
B>
B
=
lo,
N
12
PN
Y
ey
=)
&
2
=
o
o2
o
o
nz
rr
N
P
=
)
Lo\
fed

7= o ARYE AR & F o 5

(CRRA=0.5, 1)9] Al ol2fdt HiaH] o] F3h= o IA| vepdths ARe]

o} dE 5o, B9 A% AdIu e Azl 0.5Y v HaaH 2 Qlsle] AEW

© 10.9% Sk v @39 & A7t 2.09 Wie 94 1.8% S7ksk=t L

Aot &, Ha2n7F AEW vlAe 34 (+) 3= A33]9 %9 S7l

v e & 5= gint o] A3ke YA o] GEFE H AN R Q3 AF
=1 0]

719 S7HEIE HE AT AME A AL Siv

=3
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ol
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(deferred payouts) #AaQ1Ed B (guaranteed minimum withdrawals
benefit), 84 24, 717 EE (long-term care insurance) 52 JAolu
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Abstract

The purpose of this paper is to calculate and analyze value of life annuity which is
commonly purchased by pre-retirees in Korea. Instead of using financial value of life
annuity such as MW(Money s Worth) rate, IRR(Internal Rate of Return), and
other similar measures, we focus on calculating the value of life annuity which is
based on individual s utility function. To calculate AEW(Annuity Equivalent
Wealth) which measures the value of annuity based on the utility function, we use
a lifecycle based optimization model, and as a solution procedure, we utilize the
DP(Dynamic Programming) techniques. The results indicate that value of life
annuity is high regardless of the gender and the degree of risk aversion. Especially,
the utility of life annuity increases for a typical male who has higher mortality rate
than a typical female when annuity payment is determined under the fair pricing
system compared to the case where annuity payment is determined under the
uniform pricing system.

Further, the value of life annuity decreases as pre-existing annuity level increases
and it increases as the annuitization age of an individual increases. Finally, the
result shows that if we use a realistic constraint of annual minimum consumption

level in the model, then the value of life annuity increases.

% Key Words : AEW(Annuity Equivalent Wealth), annuity puzzle, life

annuity, longevity risk, value of life annuity
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