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FAATEY ATelA A2 Y Pel AGET Uk AL LeeCarer B
(1992, |3 LCRB) o]k, LCRFE mApFo] Golshat, Tt et Ay BT
o T3t el $457] el B 24 wobgith, o) F LeR g BHo

2 A BAS oftt Hebdt fAF ICEF SV E Hol AlbEl=H, 1 5
A= 3ol 2 1-0]FAE K (Poisson log bilinear model)2 0] @8] AFEE&= W
& = Shyolt), Eold R 1-0)FAY BEHL Lol 3| (Poisson regression
mode) I} ICEF S A7 AL =® 7|E ICHFP o] T o= XA H expo] T4t
A BEAE 2317 Y8l Wilmoth(1993)2} Alho(2000)7F A|9F3}aL, Brouhns ] 241
(2002)0] H7t=x =AU (MLE; Method of Maximum Likelihood Estimation)-<-
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1) 7}, I3 E JIE HHYSE Renshaw-Haberman X8 (2006), AF3] - AA|A 7 o] SAf
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FH, Lee and Carter(1992)0f| A 1545 vie} Zro] ICH -2 M= =429 QHY
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1. MEX LCEEI Z0ls 2I-0|3ME 2

Lee and Carter(1992) 0] 4] |t 54 LICHE -2 th-23} o] A= (z) A]

M aTE Adsto] FHArEES] ol e o= LA Jlolt,
lnmz t— O‘m+ﬂxkt+gm.t' (1)

AZIA m, = t A% z A AP FGAPT-E(central death rate)S LERHTE &
WO FUYAYES E, AR oA Bt I g0l D, 7F t U= z A
AR 5 ety & w) m, = D,/ B, , 2 AYEh A4 Agrte
A A (p,, )0 A B my = ., 7HAEEE] Hligell (D] #HE SFAL

TE Al AR YEyr = T?_PE‘r. A e, = Hato] 00]3L FAkO] FAT
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Albo(2000) = 23150 SEAM] 71 0] EAHE meksl] g8 thewt 2o =
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s =7 - B A Y R £ ] wlwo] dubAl FAZR
ok} wheba] Brouhns 9] 2€1(2002)2 LEMo] 2}
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2. Hlo|x|ot B
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model) > H=FH 02 (19 1)} 22 F2E 711k Hel A= AR,
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ESE 24 (Hyperparameter) | WA= v~ Ny, %), 0.2 ~ Gammala,,b,)3
1831 p= 71 (1, Do A AekE (wuncated) N(0, 07) & wHETHIL 7HY )

Il
T B AP BER B~ N0, 05 1y) S, Ly M=z, — vy, + 1 AL
of ghelge), 2 029 AMIRER A7ukinverse gamma) B, Z, o2 ~
Gammalag by) S 73Tt ES 24 aofl Y] e, = exp(a, )] TS FH3
=l ololl gt APARER e, ~ Gammala,, b, )5 ©]&FTt o] APHEE
O] 782 AP REY ALY HOE fl8f wlo] x|t oA &3] o] Fof A=

Zolct,

o, AFRE

ol Aol A= =5 9] oA A (completeness)2 3l AFSEEQ} W 0] 2Z T}
A Ky By 0, OF WO 07 g ok AAISHAT Bt ARASE FrEAg-2>
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(# 1) E0I2t 2oll, cH7tsE, H[O[X|2F HHE 0|8Ft o, 2| FFZAD}

LtO| SVD MLE Bayesian 95% HPDI

1 -7.19898 -7.2217 -7.22162 -7.24879 -7.19516
5 -7.76496 -7.77523 -7.77501 -7.8091 -7.73944
10 -8.19767 -8.20133 -8.20042 -8.24167 -8.16242
15 -7.66896 -7.65489 -7.65493 -7.68246 -7.62679
20 -7.04718 -7.04238 -7.042 -7.06252 -7.02202
25 -6,77632 -6.77034 -6.77015 -6,78799 -6.75357
30 -6.60175 -6.5945 -6.59453 -6.60956 -6.57877
35 -6.23146 -6.22841 -6.22837 -6.24106 -6.21533
40 -5.76439 -5.75932 -5.75933 -5.77033 -5.74946
45 -5.29727 -5.29362 -5.29367 -5.30267 -5.28465
50 -4.89974 -4.8955 -4,89552 -4,90359 -4,88787
55 -4,52918 -4,5261 -4.52609 -4,53365 -4,51888
60 -4,13916 -4.13486 -4.13486 -4,14144 -4.12775
65 -3.71494 -3.71083 -3.71093 -3.71743 -3,70446
70 -3.23425 -3.23277 -3.23279 -3,23878 -3.2267
75 -2.76906 -2.76778 -2.76785 -2.77428 -2.76161
79 -2.37841 -2.37867 -2.37868 -2.38536 -2.37163

(7 2) 50Igt Zall, Zth7ksE, Ho[X|et WS olget 4,2 FFZEn

Lio| SVD MLE Bayesian 95% HPDI

1 0.016917 0.018508 0.018565 0.017904 0.01925
5 0.021254 0.022106 0.022105 0.021223 0.022959
10 0.018546 0.019122 0.019085 0.018054 0.02006
15 0.01486 0.014222 0.014223 0.013522 0.014936
20 0.014347 0.014026 0.014017 0.013486 0.014556
25 0.013147 0.013081 0.013081 0.012626 0.013555
30 0.012938 0.012806 0.01281 0.012386 0.01325
35 0.012712 0.012669 0.012669 0.01227 0.013015
40 0.011628 0.011508 0.011513 0.011194 0.011799
45 0.011204 0.01122 0.011226 0.010974 0.011467
50 0.010239 0.010212 0.010215 0.010008 0.010432
55 0.010259 0.010174 0.010178 0.009968 0.010376
60 0.010211 0.01012 0.010126 0.009919 0.010322
65 0.010379 0.010266 0.010269 0.010083 0.010453
70 0.009228 0.009101 0.009104 0.00893 0.009275
75 0.008882 0.008779 0.008785 0.008618 0.00896
79 0.008454 0.008534 0.008538 0.008355 0.008733
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(H 3) E0IZt 2all, zch7ts=, Ho|X[ot WS 0|88t «, 2| FHZAD}

A SVD MLE Bayesian 95% HPDI

1983 60.34562 59.95822 59.82294 59.21861 60.37556
1984 51.32354 51.44543 51.62812 51.06111 52.15294
1985 50.09923 49.96973 49.89449 49.39127 50.36573
1986 46,9106 46.61656 46.63919 46,10974 47.13658
1987 45,1395 4489785 44,77286 44.27569 45,26122
1988 39.73693 39.80725 39.84634 39.33769 40.32109
1989 36.72456 36.76677 36.73082 36.25237 37.21619
1990 33.33951 33.32539 33.304 32.80934 33.77454
1991 29.89335 29.83457 29.75552 29.2575 30.25443
1992 24.21278 24.39479 2441646 23,90808 24,92969
1993 19.99477 19.96716 20.06768 19.49816 20.64808
1994 19.15861 19.24221 19.12761 18.57833 19.68626
1995 15.39774 15.34507 15.32248 14,81651 15.803
1996 11,20649 11,40524 11,36463 10.88971 11.86315
1997 6.712393 6.637769 6.654651 6.136031 7.143168
1998 3.079118 2.687913 2.632478 2.133724 3.106152
1999 -1.90052 -2.55829 -2.52431 -3.02162 -2.03906
2000 -5.94087 -6.51102 -6.58008 -7.09269 -6.03574
2001 -11.7269 -12.4396 -12.3744 -12,9018 -11.8453
2002 -16.0819 -16.7811 -16,7481 -17.248 -16.2391
2003 -20.1093 -20.5646 -20.5561 -21.0935 -20.0293
2004 -23.8867 24,5844 -24.6117 -25.154 -24,0691
2005 -29.0791 -29.7901 -29.7837 -30.3588 -29.2089
2006 -34.4569 -35.3524 -35.2593 -35.8501 34,6845
2007 -38.6211 -39.3328 -39.2847 -39.8368 -38.7542
2008 -42.0799 -42.7176 42,6876 -43.2167 42,1468
2009 -45.7079 -46,046 45,9859 -46.5756 -45,4026
2010 -47.6475 -48.1012 48,1568 48,7164 -47.5837
2011 -51,9286 52,4645 -52.3801 -52.9343 -51.7704
2012 -54.4785 -55.2105 -55.2521 -55.8145 -54.6745
2013 -59.147 -59.8479 -59.7954 -60.4113 -59.1804
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72l ABRBUEE:

(x= 25,45,65, t= 1993, 2003, 2013 )

=1}

Alpha 25 Alpha 45 Alpha 65
e /\ s 77 /\ g = E
= = T T T T = = T T T T = T T T T T T T
580 878 878 -8574 =531 -529 -3.725 -3.715 -3.705 -3.695
Beta 25 Beta 45 Beta 65
= z 2 E 57
= T T T T = = T T T T T T = = T T T T T T T
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Abstract

In this paper, we intend to project the future Korean mortality rates,
and analyze the effect of mortality improvement on the life expectancies
and the actuarial present values of life insurances and life annuities.
Under the Poisson log-bilinear model, we estimate the parameters for
the Korean males by using the hierarchical Bayesian methodology
proposed by Czado et al.(2005). For comparison purpose, we provide
the estimation results based on the singular value decomposition and
the maximum likelihood estimation. Our results show that the parameter
estimates based on three different estimation methods do not exhibit a
large difference between each other, but the traditional estimation
methods underestimate the prediction interval. We expect that the
Bayesian estimation method not only can provide a solution to this
underestimation problem, but could be very useful to evaluate insurers’

liabilities in the future.

* Key words: Lee-Carter Model, Bayesian Estimation, Mortality Projection,
Poisson Log-bilinear Model
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