st AlZ20|Mdets] =2X]
( Vol. 32, No. 4, pp. 69-76 (2023. 12)

FSEY YR4olES Te FUdT

http://doi.org/10.9709/JKSS.2023.32.4.069
ISSN 1225-5904

24 AR

Mo

o3} Arhe’

Optimal Asset Allocation for National Pension
Considering Cohort-Specific Internal Rates of Return

Dong-Hwa Lee - Dachwan Kim'

To improve the financial stability of the National Pension, an appropriate target rate of return should be
established based on pension liabilities, and asset allocation policies should be formulated accordingly. The
purpose of this study is to calculate the target rate of return considering the contributions of subscribers and the
pension benefits, and based on this, derive an asset allocation. To do this, we utilized the internal rate of return
methodology to calculate the target rate of return for each cohort. And then, we employed a Monte Carlo
simulation-based re-sampling mean-variance model to derive asset allocation for each cohort that satisfy the target
rate of return while minimizing risks. Our result shows that the target rate of return for each cohort ranged from
6.4% to 6.85%, and it decreased as the generations advanced due to a decrease in the income replacement rate
of the National Pension. Consequently, the allocation of risky assets, such as stocks, was relatively reduced in
the portfolios of future generations. This study holds significance in that it departs from the macroeconomic-based
asset allocation methodology and proposes investments from an asset-liability management perspective, which

considers the characteristics of subscribers’ liabilities.

Key words : National Pension, Internal Rate of Return, Monte Carlo Simulation, Asset Allocation
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Table 1. National pension eligibility age
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Table 4. Macroeconomic variable assumption

Year of birth Pension eligibility age
~1952 60
1953~1956 61
1957~1960 62
1961~1964 63
1965~1968 64
1969~ 65

Source: National pension service homepage

Table 2. Income replacement rate of National pension

Income replacement | Income replacement
Years
rate constant () rate
1988~1998 24 70%
1999~2007 1.8 60%
- 1.5(2008) - 50%(2008)
- From 2008, it is - From 2008, it is
2008~2027 decreased by 0.015 | decreased by 0.5%p
every year every year
2028~ 1.2 40%

Source: National pension service homepage

Table 3. National pension contribution rate by year

Years Contribution rate
1988~1992 3%
1993~1997 6%

1998~ 9%

Years Wage growth rate Inflation rate
2023~2030 4.1% 2.2%
2031~2040 3.9% 2.0%
2041~2050 3.8% 2.0%
2051~2060 3.7% 2.0%
2061~2070 3.6% 2.0%
2071~2080 3.6% 2.0%
2081~2093 3.5% 2.0%

Source: National pension finance estimation expert committee
(2023).
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Table 5. Life expectancy (based on 65 years old)

Life Life Life
Years Years Years
expectancy expectancy expectancy
2022 83.6 2039 86.2 2056 88.1
2023 83.7 2040 86.4 2057 88.3
2024 83.9 2041 86.5 2058 88.3
2025 84.0 2042 86.6 2059 88.5
2026 84.2 2043 86.7 2060 88.6
2027 84.5 2044 86.8 2061 88.7
2028 84.6 2045 87.0 2062 88.8
2029 84.8 2046 87.1 2063 88.9
2030 84.9 2047 87.2 2064 89.0
2031 85.0 2048 87.3 2065 89.0
2032 85.2 2049 87.4 2066 89.1
2033 85.5 2050 87.5 2067 89.2
2034 85.6 2051 87.6 2068 89.3
2035 85.7 2052 87.7 2069 89.4
2036 85.8 2053 87.8 2070 89.5
2037 86.0 2054 87.9
2038 86.1 2055 88.0

Source: Author’s calculation based on Statics Korea data.
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Table 6. National pension’s A values

(Unit: thousand won)

Years A Years A Years A
1990 424 2014 1,982 2038 5,398
1991 486 2015 2,045 2039 5,617
1992 582 2016 2,105 2040 5,844
1993 671 2017 2,176 2041 6,078
1994 757 2018 2,271 2042 6,318
1995 860 2019 2,357 2043 6,565
1996 931 2020 2,439 2044 6,821
1997 1,016 2021 2,540 2045 7,086
1998 1,123 2022 2,682 2046 7,361
1999 1,261 2023 2,861 2047 7,645
2000 1,291 2024 3,054 2048 7,940
2001 1,272 2025 3,179 2049 8,244
2002 1,295 2026 3,307 2050 8,558
2003 1,320 2027 3,443 2051 8,882
2004 1,412 2028 3,588 2052 9,217
2005 1,498 2029 3,740 2053 9,563
2006 1,567 2030 3,897 2054 9,919
2007 1,619 2031 4,062 2055 10,287
2008 1,677 2032 4,233 2056 10,668
2009 1,751 2033 4,410 2057 11,062
2010 1,792 2034 4,593 2058 11,469
2011 1,824 2035 4,784 2059 11,888
2012 1,892 2036 4,982 2060 12,321
2013 1,936 2037 5,186
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Table 7. Descriptive statistics of investment assets

Standard Correlation

deviation | DE | GE | DB | GB | Al
DE | 9.12% | 23.54% 1 1075]-0.12| 038 | 0.09
GE | 7.71% | 1820% | 0.75 | 1 |-0.12]043 | 0
DB | 3.75% | 3.60% |-0.12]-0.12| 1 | 0.62 | 048
GB |294% | 677% | 038 [ 043 | 062 | 1 | 033
Al [12.50% | 17.55% | 009 | 0 | 048 | 033 | 1

Note: The table reports the returns, standard deviations and
correlation for asset classes: Domestic Equity(DE), Global
Equity(GE), Domestic Bond(DB), Global Bond(GB) and
Alternative Investment(Al).

Assets | Return
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Table 8. Internal rate of return by year of birth

Year of birth Internal rate of return
1975 6.85%
1980 6.76%
1985 6.70%
1990 6.53%
1995 6.48%
2000 6.41%
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Fig. 1. Target rate of return for the National Pension
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Table 9. Optimal portfolios based in the internal rate of return
(Unit: %)

Portfolio

DE GE DB GB Al

1975 13.72 16.23 3146 | 20.62 17.96
1980 13.13 15.89 32.13 20.97 17.87
1985 13.24 1622 | 29.38 2244 18.72
1990 11.92 1560 | 29.64 | 23.93 18.92
1995 11.48 1537 | 29.92 24.30 18.92
2000 11.00 15.15 29.96 | 24.90 18.99
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