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Abstract

This paper discusses life expectancy differentials of beneficiaries of national pension old-age benefit and
benefit-cost analysis in Korea. These results are useful indicators for the assessment of retirement income
security of beneficiaries and old-age benefits. This paper analyzes benefit-cost ratio, internal rate of return
and generation transfer amount, using life tables by lifetime incomes. The result of the actuarial analysis for
male life expectancy is approximately 21.69 to 24.63 years. The result of the actuarial analysis for female
life expectancy is approximately 27.63 to 29.81 years. The result of the actuarial analysis of low income
level is that the benefit-cost ratio is lower approximately 2.68 to 4.83%, the internal rate of return lower
approximately 0.00 to 0.74%, the generation transfer amount lower approximately 3.00 to 5.74%, than total
income level. The result of the actuarial analysis of high income level is that the benefit-cost ratio is higher
approximately 2.07 to 4.98%, the internal rate of return higher approximately 0.03 to 1.73%, the generation
transfer amount higher approximately 2.53 to 9.68%, than the total income level. The results by income

varies due to the effect of income redistribution and life expectancy on the national pension.

Keywords: Beneficiary of old-age benefit, benefit-cost ratio, income level, internal rate of return, generation

transfer amount, life expectancy, national pension.
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Table 2.1. Data layout for beneficiaries of national pension old-age benefit

basic entry

national regist- pay- number number number whe-

K i dura- first last death
entry pension ration R ment . of of of ther
tion B income . date
number number start spouse children parents death
column 11 14 3 6 15 10 2 2 2 1 8

monthly entry (1988.01~2012.12)

reason-
. . . reason- .
insured insura- benefit benefit double ing for pension
. income . . ing for seperator
state nce kind state  kind benefit disapp- . amount
stopping
earance
1 10 1 2 2 2 2 9 !
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Table 2.2. A-value by year in national pension system (won)

year A-value year A-value
1988 374,485 2001 1,294,723
1989 451,308 2002 1,320,105
1990 540,146 2003 1,412,428
1991 619,882 2004 1,497,798
1992 726,197 2005 1,566,567
1993 819,687 2006 1,618,914
1994 900,024 2007 1,676,837
1995 943,502 2008 1,750,959
1996 1,070,474 2009 1,791,955
1997 1,216,834 2010 1,824,109
1998 1,271,595 2011 1,891,771
1999 1,271,595 2012 1,935,977
2000 1,271,595

Table 2.3. Lifetime average income by income level (thousand won, 2012 present value)

average low income level middle income level high income level
total 1,680 745 1,348 2,947
male 1,900 747 1,361 2,998
female 1,181 743 1,322 2,549
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Table 2.4. Number of beneficiaries of old-age benefit and the death toll by year (person)

low income level middle income level high income level

year number of number of number of number of number of number of

beneficiaries deaths beneficiaries deaths beneficiaries deaths
1999 39,437 364 40,733 491 73,315 573
2000 129,990 1,465 70,629 813 116,062 1,077
2001 271,216 3,746 111,444 1,395 163,411 1,699
2002 317,873 4,532 138,893 1,698 199,019 2,079
2003 360,229 5,202 167,702 2,138 234,200 2,365
2004 438,916 6,013 260,053 2,893 300,144 2,914
2005 512,025 6,971 366,870 3,699 369,494 3,647
2006 554,882 7,572 433,772 4,376 425,033 4,058
2007 610,081 8,210 509,699 5,043 496,012 4,644
2008 671,191 9,081 591,827 5,816 573,302 5,479
2009 727,317 9,773 668,331 6,752 647,725 6,016
2010 771,741 10,885 732,496 7,501 719,278 6,863
2011 811,797 11,340 791,228 8,254 783,985 7,529
2012 863,567 12,783 863,427 9,081 863,534 8,434

Table 2.5. Number of beneficiaries of old-age benefit and the death toll by age in 2009~2011(person)

total low income level middle income level high income level
number of number of number of number of number of number of number of number of
age benefi deaths benefi deaths benefi deaths benefi deaths
-ciaries -ciaries -ciaries -ciaries

60 502,580 2,347 138,170 721 174,258 830 190,152 796
61 604,584 3,483 174,891 1,131 217,267 1,247 212,428 1,105
62 631,584 4,015 188,707 1,340 232,849 1,450 210,029 1,225
63 574,259 4,005 172,132 1,324 213,642 1,466 188,486 1,215
64 515,357 4,003 156,046 1,314 190,888 1,516 168,424 1,173
65 458,988 3,958 144,100 1,420 167,403 1,424 147,485 1,114
66 471,758 4,576 157,968 1,707 167,095 1,563 146,695 1,306
67 472,189 5,253 167,155 2,083 161,818 1,737 143,215 1,433
68 447,167 5,625 166,661 2,285 148,279 1,828 132,228 1,512
69 390,501 5,459 153,800 2,292 124,217 1,726 112,482 1,441
70 304,754 4,985 128,121 2,290 90,943 1,454 85,691 1,241
71 231,798 4,195 103,868 2,038 64,182 1,123 63,747 1,034
72 175,599 3,458 84,282 1,778 44,417 905 46,898 775
73 148,270 3,275 75,484 1,735 35,273 792 37,514 748
74 131,394 3,208 68,367 1,750 29,998 711 33,027 747
75 106,847 3,023 56,824 1,660 23,004 695 27,019 668
76 80,602 2,548 43,888 1,446 16,119 531 20,596 571
7 59,632 2,056 35,093 1,208 10,492 378 14,048 470
78 43,020 1,579 27,065 1,038 6,828 249 9,130 292
79 25,039 1,053 16,276 693 3,834 165 4,929 195
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Table 2.6. Linear regression analysis results of male by income level

income level coefficient standard error t-value p-value
total 0.10983 0.00303 36.1961 0
Ine low income level 0.09440 0.00652 14.4755 0
middle income level 0.10094 0.00576 17.5130 0
high income level 0.10979 0.00293 37.4983 0
total —11.665 0.21160 —55.130 0
n B low income level —10.357 0.45481 —22.772 0
middle income level —11.014 0.40195 —27.403 0
high income level —11.909 0.20419 —58.326 0

Table 2.7. Linear regression analysis results of female by income level

income level coefficient standard error t-value p-value
total 0.135058 0.00195 69.3279 0
Ine low income level 0.131542 0.00169 77.8799 0
middle income level 0.130329 0.00385 33.8587 0
high income level 0.130949 0.00488 26.8194 0
total —14.378 0.13586 —105.83 0
n B low income level —14.045 0.11779 —119.24 0
middle income level —14.165 0.26844 —52.767 0
high income level —14.310 0.34051 —42.026 0

Table 2.8. Results of adjusted R? by income level

total low income level middle income level high income level
male 0.985694 0.916498 0.941485 0.986658
female 0.996062 0.996877 0.983683 0.97423
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Table 2.9. Assumptions on economic variables in 2008 national pension financial valuation (%)

2006 2011 2021 2031 2041 2051 2061
~2010 ~2020 ~2030 ~ 2040 ~2050 ~ 2060 ~2078
Real wage increase rate 3.7 3.6 3.3 2.9 2.6 2.5 2.5
Inflation rate 3 2.7/2.4 2
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Figure 3.1. Finally adjusted probability of death by income level of male
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Figure 3.2. Finally adjusted probability of death by income level of female
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Table 3.1. Life table for beneficiaries of national pension old-age benefit of male by income level (year)

probability of mortality life expectancy

low middle high low middle high
age total income income income total income income income
level level level level level level

60 0.010589 0.014366 0.011218 0.006155 23.10 21.69 23.04 24.63
65 0.011098 0.013787 0.011020 0.008482 19.06 17.86 19.02 20.35
70 0.019937 0.024325 0.020252 0.015214 15.28 14.26 15.23 16.35
75 0.033539 0.039993 0.033795 0.026782 11.97 11.18 11.93 12.73
80 0.053542 0.061593 0.053908 0.045514 9.18 8.62 9.16 9.64
85 0.084025 0.093577 0.084338 0.076090 6.79 6.42 6.78 7.00
90 0.133130 0.143763 0.133445 0.127294 4.86 4.64 4.85 4.89
95 0.207498 0.217443 0.207717 0.208838 3.38 3.28 3.38 3.29
100+ 1 1 1 1 2.29 2.27 2.29 2.15

Table 3.2. Life table for beneficiaries of national pension old-age benefit of female by income level (year)

probability of mortality life expectancy

low middle high low middle high
age total income income income total income income income
level level level level level level

60 0.002171 0.002372 0.002328 0.001814 28.84 27.63 29.29 29.81
65 0.003547 0.004226 0.003509 0.002907 24.18 23.00 24.63 25.13
70 0.007247 0.008885 0.006327 0.006527 19.70 18.61 20.13 20.57
75 0.014340 0.016271 0.014774 0.011967 15.57 14.54 15.96 16.40
80 0.025751 0.030020 0.023834 0.023335 11.78 10.85 12.18 12.50
85 0.049280 0.058234 0.046255 0.043218 8.51 7.71 8.86 9.13
90 0.091994 0.108789 0.085847 0.081091 5.83 5.20 6.12 6.32
95 0.168308 0.198365 0.156435 0.149462 3.79 3.31 4.02 4.14
100+ 1 1 1 1 2.34 2.02 2.51 2.58
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Table 4.1. Benefit-cost analysis for beneficiaries of old-age benefit of male by income level (thousand won, 2012
present value)

. . benefit-cost internal generation
entry year duration income level .
ratio rate of return transfer amount

total 9.3 27.80% 83,958
low income level 16.7 36.70% 62,672

10 year . .
middle income level 11.4 30.60% 75,440
high income level 7.7 24.80% 106,842
1988 total 14 14.10% 103,813
low income level 7.8 18.20% 81,241

20 year . .
middle income level 5.3 15.40% 95,014
high income level 3.7 12.70% 128,843
total 2.9 12.80% 38,694
low income level 5.0 18.00% 31,751

10 year . .
middle income level 3.5 14.40% 36,189
high income level 2.5 11.20% 46,966
1999 total 2.3 9.60% 52,041
low income level 4.0 12.70% 46,710

20 year . .
middle income level 2.8 10.60% 51,228
high income level 2.0 8.70% 61,605

Table 4.2. Results rate of increase in Benefit-cost analysis for beneficiaries of old-age benefit of male by income

level
. . benefit-cost internal generation
entry year duration income level .
ratio rate of return transfer amount
total - - .
10 year low income level —4.83% —0.03% —5.12%
middle income level —0.18% 0.00% —0.20%
high income level 4.98% 0.15% 5.77%
1988 total - - -
20 year low income level —4.26% —-0.32% —4.86%
middle income level —0.16% —0.02% —0.19%
high income level 4.41% 0.85% 6.16%
total - - -
10 year low income level —4.23% —0.46% —5.24%
middle income level —0.16% —0.03% —0.22%
high income level 4.40% 1.46% 7.64%
1999 total - - -
20 year low income level —4.35% —0.74% —5.74%
middle income level —0.16% —0.04% —0.25%
high income level 4.55% 1.73% 9.68%
Table 4.2+ A5ASE 7|t B2 WG] A o Hajr] 2a5ASE 24 FAARY F7HS
ERl ZolTh 45 SAAZIIAL o9t RSO E D Bebusigo] RF gashe Ao veh)
2.8 ALE] JEE AOR B4, 19004 A4S 3P

1, &5 ZAASAAE iz 2
£ 19883 ZFiAbel Wlastol By g go] Aeetal
* éﬁ £o] 1988\ 7F)ALe} Ml }04 ArHos WAk £A5AZE i 19883 71YARSL 5



Benefit-Cost Analysis of National Pensioners by Income and Life Expectancy 223

Table 4.3. enefit-cost analysis for beneficiaries of old-age benefit of female by income level (thousand won, 2012
present value)

. . benefit-cost internal generation
entry year duration income level .
ratio rate of return transfer amount

total 14.7 31.90% 86,673
low income level 20.1 36.80% 75,856

10 year X k
middle income level 13.8 30.90% 90,389
high income level 9.5 25.80% 115,785
1988 total 6.8 16.20% 109,748
low income level 9.2 18.40% 97,534

20 year . .
middle income level 6.4 15.70% 113,999
high income level 4.5 13.40% 142,196
total 4.4 15.50% 42,975
low income level 5.9 18.30% 38,683

10 year . .
middle income level 4.1 14.90% 44,504
high income level 3.0 12.10% 54,026
1999 total 3.5 11.40% 63,136
low income level 4.7 13.10% 58,024

20 year . .
middle income level 3.3 11.10% 65,029
high income level 2.4 9.40% 75,235
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Table 4.4. Results rate of increase in Benefit-cost analysis for beneficiaries of old-age benefit of female by income

level
. . benefit-cost internal generation
entry year duration income level .
ratio rate of return transfer amount
total - - -
10 year low income level —2.93% 0.00% —3.08%
middle income level 1.06% 0.00% 1.14%
high income level 2.25% 0.03% 2.53%
1988 total - - -
low income level —2.68% —0.11% —3.00%
20 year X K
middle income level 0.97% 0.06% 1.15%
high income level 2.07% 0.24% 2.68%
total - - -
low income level —2.68% —0.15% —3.21%
10 year X R
middle income level 0.97% 0.10% 1.28%
high income level 2.07% 0.41% 3.15%
1999 total - - -
low income level —2.78% —0.30% —-3.51%
20 year . K
middle income level 1.01% 0.17% 1.45%
high income level 2.16% 0.55% 3.76%
stglom, e 25 ASASEE =¥ AF TR FEREE TR B4E AT HHoE ARSERS
th= AollA 9o & & 4 Ark. & A7) w2 wet 60419] 78 £33 A3 45 519
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