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VECM—LC Model for Forecasting Mortality in Korea
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We investigate the 1970s mortality data in Korea, which have been suspected
to be unreliable, to determine whether or not inclusion of them can contributes to
more accurate forecasts of future mortality rates. Lee and Carter’'s methods(1994)
are carefully assessed their performances for forecasting mortality in Korea. In
particular, we show that the model of Li and Lee(2005), which is used in
Statistics Korea, is not appropriate for forecasting mortality at least in Korea by
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examining the validity of their model assumptions using difference between
sex —specific mortality, cointegration test, mortality forecasts of oldest old, and
life expectancy at age (). We propose a new LC model called VECM—LC to
accommodate longitudinal and cross—sectional correlations and cointegration
relationship in time effects of mortality, and the model performance is compared
with the other LC models.

Key words: Lee and Carter model, Li and Lee model, mortality forecasting, vector
error correction model
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gt @x+d LC 28 41

(B 4 d8-odd MUE 2 7|cHo{Holl st XM=
e of
=k
B | LC 2LC LL | VECM | LC 2LC LL | VECM
ME 0.000 | 0.000 | 0.000 | 0.000 | -0.001 | -0.002 | -0.002 | -0.001
AV MAE 0.002 | 0.002 | 0.002 | 0.002 | 0002 | 0.002 | 0.002 | 0.002
MAPE | 8527 | 10321 | 8871 | 8493 | 11.351 | 13.309 | 12.274 | 11.318
ME -016 | -017 | -065 | -019 | -013 | .00l 209 | -012
7|t of MAE 185 159 196 161 333 178 337 369
MAPE 760 720 916 675 | 1358 | 678 | 1409 | 1485
(B 5 DY HAs+H
R (G
v
LC 2LC LL VEC LC 2LC LL VEC
2011 76.87 77.17 77.04 76.81 83.81 84.68 84.38 83.73
2020 80.06 80.50 80.19 79.76 87.12 88.29 84.45 86.79
2030 83.26 83.83 83.64 82.67 90.56 91.87 88.04 89.88
2040 86.13 86.81 86.76 85.25 93.75 95.09 90.22 92.72
2050 88.72 89.47 89.62 87.55 96.63 97.92 92.38 95.28
2060 91.04 91.84 92.26 89.61 99.17 | 10037 | 94.71 97.55
2070 93.11 93.93 94.69 9144 | 10135 | 10242 | 96.57 99.53
2080 94.95 95.78 96.90 93.07 | 10320 | 10413 | 9858 | 101.25
2090 96.59 97.40 98.90 9452 | 10473 | 10553 | 10031 | 102.71
2100 98.03 98.82 | 10071 | 9582 | 106.00 | 106.68 | 101.97 | 103.96
(R e B8 s dest 3ot @A 9 B> VECM 2%l 7}
& SHA, LL 23] 7 =4, ¢ HarrrgS LLESo] 71 5], LC
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46 EAIAT
RE. EE MUE
s =o {1t e = {1t
0 0.00388 0.00338 57 0.00862 0.00293
1 0.00042 0.00039 58 0.0092 0.00319
2 0.00029 0.00023 59 0.00989 0.00348
3 0.00025 0.0002 60 0.01074 0.00385
4 0.0002 0.00016 61 0.01174 0.00427
5 0.00019 0.00015 62 0.01299 0.00477
6 0.00019 0.00014 63 0.0144 0.00535
7 0.00019 0.00013 64 0.01593 0.00597
8 0.00015 0.00011 65 0.01762 0.00668
9 0.00015 0.0001 66 0.01938 0.00746
10 0.00014 0.00009 67 0.02124 0.00834
11 0.00012 0.00009 68 0.02327 0.00936
12 0.00016 0.00011 69 0.02539 0.01055
13 0.00017 0.00014 70 0.02772 0.01195
14 0.00021 0.00014 71 0.03032 0.01357
15 0.00027 0.00016 72 0.03315 0.01541
16 0.00035 0.0002 73 0.0365 0.01761
17 0.00045 0.0002 74 0.04034 0.02021
18 0.00047 0.00023 75 0.04481 0.02327
19 0.00047 0.00027 76 0.05012 0.02691
20 0.00047 0.00028 77 0.05596 0.03101
21 0.00047 0.00034 78 0.06254 0.03556
22 0.00057 0.00039 79 0.06979 0.04067
23 0.0006 0.00043 80 0.07747 0.04631
24 0.00066 0.00042 81 0.0864 0.05288
25 0.00074 0.00049 82 0.09675 0.06049
26 0.00072 0.00049 83 0.10764 0.06919
27 0.00082 0.00046 84 0.11957 0.07943
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28 0.00083 0.00047 85 0.13262 0.09065
29 0.00083 0.00051 86 0.14682 0.10322
30 0.00087 0.00055 87 0.16225 0.11766
31 0.00092 0.00056 88 0.17895 0.13097
32 0.00096 0.00059 89 0.19698 0.14661
33 0.00098 0.0006 90 0.2164 0.1636
34 0.00108 0.00061 91 0.23726 0.18199
35 0.00118 0.00064 92 0.25963 0.20183
36 0.00135 0.0007 93 0.28355 0.2232
37 0.00143 0.00073 94 0.30909 0.24614
38 0.00162 0.00082 95 0.3363 0.27072
39 0.00178 0.00086 96 0.36523 0.29699
40 0.00201 0.00089 97 0.39595 0.32501
41 0.00223 0.00092 98 0.4285 0.35485
42 0.00247 0.00096 99 0.46295 0.38655
43 0.00282 0.00107 100 0.49936 0.42019
44 0.00304 0.00116 101 0.53777 0.45581
45 0.0034 0.00127 102 0.57824 0.49348
46 0.00374 0.00137 103 0.62084 0.53325
47 0.00408 0.00146 104 0.66561 0.57518
48 0.00443 0.00156 105 0.71262 0.61934
49 0.0048 0.00166 106 0.76192 0.66578
50 0.00518 0.00178 107 0.81356 0.71456
51 0.0056 0.00191 108 0.86761 0.76574
52 0.00605 0.00205 109 0.92411 0.81937
53 0.00651 0.0022 110 0.996 0.87552
54 0.00701 0.00235 111 0.93424
55 0.00753 0.00252 112 0.9956
56 0.00804 0.00271







