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THEAIYE 20109 10€ 31€4Ah). Bgk /HAATA1 435S 20004
~2005d <t AR 12%9 E=2 A BT (FEe, FsE, 2007). 2
Ay et 7H°J‘€iu B 7Hdake] Aut ool 2 Sl AlekS ai#]glar 10
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HIE& () 5 1 AR HAHES BAske Ad| & A7) 50| gict. Eg
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B2} Eo] fAdEe] %7]7} 471 W&ol (Brown, 2001; Davidoff et al., 2005),
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and Young, 2007), & ]‘49& 013} G54 AT 2}ake] i Et A1 AHal )

_|_4
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slol 71e] Z1l @ AAFAAFI WER F149) AAFAAFE 719)ake
£ 2 8/ BASIG. BAAT, Jng AEAN) VL A9F
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AE9 tFet <] A3 = (risk aversion), 25A41%, AHHAIZE, 3457
AdE FrEE 5 e AT Aot & A9 Ak AidE 51 Al
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sto] 283t AEWE EE317] feiA = Aoll57] Baa 2XHe& sto] 71%19]
7NHERTE FAA O R she v 7|3 A3t Ry Aol dasitt B A
TollA = ol g HA gt B39 )& =Eal7] HsliA del &85+ DP(dynamic
programming, A EH)E AR
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AEW= gk 7iQle] A5 Aol H2 o Sle dgtel Foigke= 7RIS ofn|et
tHBrown, 2003). =, Al 7H9E o fle A, Aol 7H9 Aok &
TNEES &7 Sl F7kz Basiobt ke ARibe Alrtsie] 7] B
Apptte] Hlg RAG A o= MWHIEAH AF-2Q #xjelM el d= 717}
ohd 7HQ] E= F5-0) 7| ag3rel AR | 7HIE Rt g5 713t
Zol AEWE
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:<I>l=
bate)

2}, 248 5819 4o

AEWE AlXksl7] Yald SEAHTE AP A7X] & 28k vhs 713 34
3} 2go] ALt B AFdA &85 = 282 Brown(2003)3 Yuh and
Yang(2009)0l] 71¥He T &5 715 £33t AodlA Brown(2003) 3= A}
ol fo}, w AvS F57) obd 71918 o R sk A3 R3S AAehH

ofe) s} e},

. A (1-4,)U(C,) b-q;,U(D,)
Maximize (l—q-)|: Tt } (3)
€ 2 [H JJ 1+p) 1+p)
Subject to
W, given 4)
W,>0, fort=0,L,...,T—RA+1 (5)
W,y =(W,-C, +A4)1+r), fort=0L.. . T—RA+ (6)
D, <W,, fort=0l,...T-RA+] (7
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TR, D= AP A S deE )t EE_J, pe E83A& (utility
discount rate)ol™ r& A&olzlgo|t} 7] 4 Yo BAAE sk
FE&3rE UG)=C7/(1-P)E 7Pt UD)=D,"/(1-8)Z 7} gt oI7]A
B+ CRRA (coefficient of relative risk aversion) A AUeds =g Yel=

A4=o|t}. CRRAZ} 242 &< 3|u|sl= Adko] 746l AFd] et Aze
)= =7k B 1_4 Y 2l 884 AH|o F838149)
U ARl o, be AEE7]e s YeEilE

2o tH(Coceo et al.,
2005).
_,4.4 41432} Eﬁj% = Eﬂ ZMA8] A s thaah 2ot 54291 (3)2 &H]

ASHEl A A P 487
g8t} @714 olaay 4—‘5 G=A 7 e 2

fru
rir
-
[-'O
ol
ofo
mg{_il
ro
o
tlo

2 % = &l 54
2] ghol A A "t Ak (4)9] 75 28 ARl =RIAF 9 ARt
W7t GeiA da= evlsh, Xﬂom 52 7 717 M= 7iR1e] wAke] OX
A Zolof Gtk Zxloltl?. A2k (6)& 54 713l AHEEA| e Ak
AAo2HES A goto] 717 HE S7HE veh o, Aok ()2 d&Akte] 2

O
X,
S

(

717 EA Al BE 2T e oF Ark= AL A3 .

B oo gIAre Brolng 9] HAg) Uzﬂoﬂ ANE FAEel= oz thE
2 ALR3) o] 2 9ef E ATl A= Brown and Poterba(2000)e] A=
AHEsle] &oH] o] TiE GRS olule) 4 ALg Feh,

U(C],CI)=U, (Cl" + AC] )+ U ,(C] + AC}").

6) °]# 3 27 Brown and Poterba (2000), Brown (2001: 2003), Gong and Webb
(2008), Gupta and Li (2007) G4 2o} & 4= 9= LAl Al 7ol
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4714 A= &H|9] 354 (jointness) E= =
£ R¥ste EFolaL, o= &8 AAd slo] JdH I Folo] ARk H5E 2
1}
“w

Beke waolth B, 69 ¢/ & 713t 1ol 77}

L}, 5894184 (Dynamic Programming)-& 283 2|49 =3

DPE &3t HAdE =371 fl8lxe AT (recursive function i’\i
F3o] 7153 7k 3R (value function) S AH&shs Zo] Helsict, 7felqt
Hole REUH] B35 123 238 i 56| Yo 35S £33t Eﬁé
2 %A g E%E‘?} B33 ?55“:41 t} E AdAE Yuh and Yang
=]
Ho]

Q9] g A F5E okl T

_ my . A=qr) b-q/y
MW,) = Max,...U(C") + Tz p) MW, )+ 0+ )U(Wm)
f (1 qt+l) b q,+1
FO7,) = Mas, o UC)) + 2 r )4 8L U, ),

9] 7 EFE o] &3t AA BEF O VX AAACZ H o o] drbl
2] (Bellman equation) & ¥& 7}s3lcH(Yuh and Yang, 2009).
(-g)0-gly) , A-g)dl
- N 1+ —— MW,

Gy T gy )

am(-gq/,) b-qp 4t
+“—HF( t+1)+#(](nft+l)
1+p) I+p)

V,) = Max, ., [U(CT)+UCH)+

€rely

subject to A2k (4), (5), 6), (7).
A7NA g DL 7R APREEREA 713 712 BESI TR 238t 7|3t
t+100] AP SEolnt Ay AlS B8 tg 7|zt HA3) BAle T 713
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(two-period) Mﬁ} AR HgE e W9 3t o]4H (discrete) 22 71

3l HAs)e] =Fo| 7bsslth £ ¥ 45 DPA Flshe @l (stage) =

7} 712k o) 2, ‘8l (state) = 574 717F 2] /] ARt F W, 9] ghEolt) £

A= AQAEARA AL AR 002 7Hgsld] S a5 itk & A&

Ql e REL AZA MM S BT ARgtia 7pg et o] 7S o] &
7

8 vk A b 4 Gl Y RE A 9E
S AR

]
o g vkE A @AY 7REY] gEs 2T v ofek o] ©A9
Ax o F 7 HAHgt A9 & v o r mEel WY X dA(d=st

Al ol 2A| 93, o1& B HA BAS TFeke ALeE 78 5 e

o} AEWS] &%

HelA =&3 7] HAsQ VIE Fal AEWE 72 F Ut o] & ¢3]
AMe A3 B FAgFo H A gho] Vio|HAl Wy=W*"+ 4 We]a A=0,
1=0.1,...,T-RA+1%1 A3} B3] 4We Z=F3|ok gt} 7|4 W'e a7d=
o £ BE FdZ HHo|A&S AHgslo] 2EAIH A Q] 7HX 2 AlAkE gho]
o} o] & o2 FEsPH o9 ZtH(Brown, 2003).

VIW*+ A W|A,=0,V1t)=V*

o714 AWE F37] e oAl DPE @8alok sk, AWl 2 7154 9
£ RE g5 UAYIEA DPE MEAoR Agdolt Bt mixgow

AEW+ ol ¢} o] FdHtH Brown, 2003).

W+ AW
ABW= =

& el whelet & AFIAE DP /e o 88 A3l S T3t
| CF Bg3te] BP9l AT 14 T2 Sge wek A



FUATE WA FR7L A2 YT A7 AN 223 el H28)
& 71 AgoE @ welsiol dek. ol AP e Fetet %

B eRolie B4 o 20109 @A) 9 404019 siFske
N i

PR AT E del FNAF dsirkn
|

BRI} WE AEE] gl A5 AF 7 Ad F AL ol 2k,

— [1.8(A+B)P1 1.5(4+B)P2 14854+ B)P3 1.2154+ B)P21
4 = + + +-4
P P P P (8)
+1.2(A+B)P22 1+0.05n +214,860
p 12 12

71 AE AF5H A 3d7te] Ftasdde Hirdaroln BE 71AL A|9)
o TRRPIZE T 7S g Fadaoltt, ek n 20 23 7Y T E 9
nlgtt 309 Bt ZIlstReng HA 719 7Iibe €2 53¢ P= 30X12 =
36070 elth. B3 P1& 20008 2007d7HA 2] 717ke 7 8x12 = 9670€,
P2~P21-& 2008'd ~2027d% 247} <fulsiy] Z4zte] gr2 1270, P22+ 2028
d, 202995 ou|at 2x12 = 2470 €olt}, wiR e g2 n 20 23 /1Y€
FE B E=Fdae 1207190t gRldgHe] 3w Sulolx|olA] dA = A|Alg
At gl o] Ax Aol A"E (20099 = A& 1,750,959¢) o2 2Hg ettt

8) B ALk avldadedd o)A & Fastith(www.nps.or.kr).
9) Al AFFFLYL AFFH BAIY AR L AF7HES A gaof gt
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12154+ B)P21

+

+--
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1.48X A+ B)P3
12
=0,1,...
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x0.6+ 214860,

12 )
-118 -

1.5(4+ B)P2
140.05n

(W-CH+A+A)(1+1), fort

I

p

P
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+17
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< Ho|1(Brown, 2001), 2 Z7]= 1.1956~1.1997 B Eo|t}. E3t &%)
7h 27Kl ek Age] ZPIE Seht 1 Be 24 9k 34817 S7he
we} o] 77} sfeteks A & ekl Aztelth vk, & @Yol jele] of

d RS s ] MR 44519 mE Al /stete 24 9 v
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&%) %= () s
7334 191364 393414
0 1.1997 1.1972 1.1956
1 1.1562 1.1608 1.1609
2 1.1357 1.1437 1.1440
3 1.1223 1.1315 1.1323
4 1.1126 1.1221 1.1232
5 1.1050 1.1146 1.1155
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T 340 191469 39341
10% 1.1228 1.1554 1.1718
30% 1.1094 1.1441 1.1636
0 50% 1.1028 1.1383 1.1591
70% 1.0967 1.1322 1.1543
90% 1.0891 1.1240 1.1474
10% 1.1011 1.1296 1.1429
30% 1.0909 1.1203 1.1363
50% 1.0862 1.1155 1.1327
70% 1.0818 1.1106 1.1288
90% 1.0762 1.1041 1.1232
10% 1.0914 1.1142 1.1284
30% 1.0827 1.1082 1.1226
2 50% 1.0785 1.1040 1.1194
70% 1.0743 1.0996 1.1159
90% 1.0691 1.0942 1.1109
10% 1.0833 1.1066 1.1180
30% 1.0756 1.0991 1.1127
3 50% 1.0719 1.0957 1.1097
70% 1.0682 1.0921 1.1066
90% 1.0636 1.0872 1.1019
10% 1.0770 1.0994 1.1098
30% 1.0700 1.0932 1.1048
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70% 1.0634 1.0865 1.0991
90% 1.0593 1.0816 1.0950
10% 1.0728 1.0942 1.1030
30% 1.0663 1.0880 1.0984
5 50% 1.0632 1.0847 1.0960
70% 1.0604 1.0813 1.0934
90% 1.0559 1.0767 1.0895
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10% 1.0643 1.1720 1.1185 1.0701

30% 1.0866 1.1581 1.1081 1.0641

704 50% 1.0942 1.1512 1.1028 1.0613
70% 1.0997 1.1443 1.0973 1.0584

90% 1.1049 1.1355 1.0902 1.0540

10% 0.8646 1.0724 1.1234 1.0719

30% 0.9218 1.0771 1.1104 1.0635

77 3w a9 754 50% 0.9434 1.0785 1.1039 1.0596
70% 0.9624 1.0791 1.0974 1.0558

90% 0.9840 1.0790 1.0889 1.0506

10% 0.6506 0.9084 1.0513 1.0754

30% 0.7278 0.9376 1.0507 1.0641

80A 50% 0.7664 0.9506 1.0501 1.0586

70% 0.8015 0.9627 1.0492 1.0531
90% 0.8456 0.9773 1.0471 1.0456

10% 1.15564 1.1282 1.1002 1.0548

30% 1.1441 1.1184 1.0938 1.0506

654 50% 1.1383 1.1133 1.0904 1.0485
70% 1.1322 1.1080 1.0867 1.0465

90% 1.1240 1.1010 1.0819 1.0440

10% 1.0002 1.1977 1.1536 1.0772

30% 1.0365 1.1864 1.1442 1.0722

196319 9 704 50% 1.0505 1.1807 1.1395 1.0696
70% 1.0625 1.1747 1.1345 1.0669

90% 1.0758 1.1663 1.1278 1.0634

10% 0.7288 1.0662 1.1585 1.0975

30% 0.8028 1.0721 1.1475 1.0908

754 50% 0.8364 1.0747 1.1418 1.0873
70% 0.8672 1.0770 1.1359 1.0837

90% 0.9045 1.0797 1.1279 1.0789
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10% 0.4866 0.8526 1.0628 1.1106
30% 0.5703 0.8819 1.0623 1.1004
80A1 50% 0.6101 0.8965 1.0619 1.0953
70% 0.6502 0.9108 1.0614 1.0900
90% 0.7015 0.9294 1.0606 1.0830

10% 1.1718 1.1437 1.1099 1.0605
30% 1.1636 1.1364 1.1041 1.0571

6541 50% 1.1591 | 1.1324 | 1.1010 | 1.0553
0% 1.1543 | 1.1282 | 1.0978 | 1.0534
90% 1.1474 | 11221 | 1.0935 | 1.0508
10% 09169 | 12123 | 1.1661 | 1.0892
30% 0.9660 | 1.2038 | 1.1593 | 1.0850
704 50% 0.9866 | 1.1991 | 1.1555 | 1.0828
70% 1.0057 | 1.1944 | 1.1515 | 1.0804
90% 10207 | 11875 | 1.1458 | 1.0771
393314 9
10% 05901 | 1.0547 | 1.1757 | 1.1103
30% 0.6684 | 1.0601 | 1.1677 | 1.1045
754 50% 0.7042 | 1.0630 | 1.1632 | 1.1014
0% 0.7407 | 1.0659 | 1.1585 | 1.0983
90% 0.7864 | 1.0698 | 1.1517 | 1.0938

j=|

10% 0.1 m]%t 0.8078 1.0683 1.1318

30% 0.1 7%k 0.8306 1.0675 1.1241
8041 50% 0.1 7%k 0.8428 1.0671 1.1200
70% 0.1 mjzt 0.8556 1.0668 1.1155
90% 0.1 m]gt 0.8737 1.0663 1.1092

A TR} 19968 190) 3 AT AT AT Ak v Lol ahE ARWS)
M3k (23 2664), (27 3)(T04), (T H(T54), (23 504l 22}
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(# 5) CRRAO]| & AEW

25 £9 CRRA=1 CRRA=2 CRRA=3
10% 1.1228 1.1496 1.1741
30% 1.1094 1.1292 1.1501
50% 1.1028 1.1196 1.1380
70% 1.0967 1.1105 1.1257
90% 1.0891 1.0991 1.1104
10% 1.1554 1.1917 1.2212
30% 1.1441 1.1770 1.2026
< 50% 1.1383 1.1693 1.1936
70% 1.1322 1.1611 1.1843
90% 1.1240 1.1496 1.1710
10% 1.1718 1.2143 1.2463
30% 1.1636 1.2034 1.2348
il 50% 1.1591 1.1975 1.2282
70% 1.1543 1.1915 1.2208
90% 1.1474 1.1825 1.2095
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Abstract

In this paper, by using utility-based measurements, we evaluate the life annuity
plans for Korean pre-retired couples participating in the Korea National Pension
(KNP). We examine the utility value of life annuity and its specific pattern by
major factors such as income, assets, risk aversion, and bequest motives of the
couples. For the utility measure, an optimization model is formulated with the
objective of maximizing utility on consumption and Dynamic Programming (DP)
technique is used to solve the problem.

This study provides several important findings regarding the annuity planning
strategy for the pre—retired couples participating in the KNP. First, we confirm that
private life annuity is an effective tool to improve the couples utility value when
they are expecting retirement income from national pension. Second, the results
indicate that utility value of life annuity is particularly higher for couples with
higher net worth, lower bequest motives, and higher risk aversion levels. Third, we
find that optimal rate of annuitization among retirement wealth is consistently
decreased when they delay the timing of annuitization. Finally, insurance fee
decreases the couples utility value significantly. These findings have implications
for developing the optimal strategies of life annuity in addition to the national

pension income.

% Key words: dynamic programming, expected utility function, life annuity,

national pension, optimal annuity planning
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