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Low fertility and aging trend is threatening the sustainability of
pension policy throughout the world. Pension plans are generally
given a direct impact on the population structure. However, we
present a dual pension model that could improve the population
structure in this paper. First, we propose the young-age pension as
a reverse pension that prepay annuities to assist parenting for young
people, and get back in midlife. Also, we present the old-age pension
that earn a pension in young and midlife, and receive the annuities
in old age. Dual pension model is designed to match the cash flow
of the household life cycle. The simulated results showed that the
fiscal balance of young-age pension recorded a continuous deficit,
while that of old-age pension recorded a surplus for the first time,
converted into deficit, and then exhausted in 2050~60. If we synthesize
two balances, the funds have appeared to be exhausted in 2030~40.
Therefore, the dual pension model is sustainable for about two
decades started in 2015, and then the model is necessary to modify

according to population structure.

Key words: dual pension model, reverse pension, young-age
pension, old-age pension, low fertility, aging
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1993 ~ 2005
slope =-0.0511
1.7 o 2006~ 2013
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<8 2> Total fertility rate from 1993 to 2013. The rate
was 1.65 people in 1993 and fell to 1.08 in 2005. Annual
declineis 0.0511 per year for 1993~2005. The declination
was disappeared since that period, however the total
fertility rate has been stagnant at around 1.21 people.
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<2l 3> Average life expectancies of 65-year-old man and
woman from 1971 to 2013. The rate of increase in life
expectancy is growing.
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(1) Initial state (2) Beginning the payment (3) Beginning the (4) Finishing the
of pension 2 receipt of pension 1 receipt of pension 1

2y(t)

2y(t)

(5) Beginning the (6) Finishing the payment (7) Finishing the (8) Beginning the
payment of of pension 1 payment of pension 2 receipt of pension 2
pension 1

<18 4> Cash flow diagram of dual pension model



<H 1> Cash flow of 1 child household for each life cycle

Lifo Age Pension payments Pension receipts Net Dura
Ve wite D00 a1 pand cnld " band e oS "
1 19.0 21.6 6.0
2 25.0 27.6 y(t)  y(t) -2y(t) 5.7
3 307 333 0 y(t) () X X-2y(t) 7.0
4 377 403 7.0 y() y() 2y(t) 3.0
5 40.7 43.3 10.0 y(t)  y(t) X -x-2y(t) 7.0
6 47.7 503 17.0  y(t) y(t) 2y(t)y 7.3
7 55.0 57.6 243 7.4
8 62.4 65.0 31.7 Y Y 2.6
8' 65.0 67.6 343 Y Y 2Y

<H 2> Cash flow of 2 children household for each life cycle

Age Pension payments Pension receipts

Life Net  Dura

cvele wife E;lr?c_l C%l?;[d czlgijd wife %)lelllz(_i cﬁltd czkﬁfdd wife E;Irsl:i cilsii[d CZ}Eijd ncome. ~tion
1 19.0 21.6 6.0
2 250 276 y(t)  y(t) 2y(t) 5.7
3 307 333 0 y(t)  y(t) X X-2y(t) 1.9
3' 326 352 19 0 y(t)  y(t) X X 2X-2y(t) 5.1
4 377 403 7.0 51 y(t) y) X X-2y(t) 1.9
4" 396 422 89 7.0 y) y@) 2y(t) 1.1
5 40.7 433 100 81 y(t) y() x x-2y(t) 1.9
5 426 452 119 100 y(t) y(t) x X -2x-2y(t) 5.1
5" 47.7 503 17.0 151 y(t) y(t) X x-2y(t) 1.9
6 49.6 52.2 189 17.0 y(t) y(t) 2y(t) 5.4
7 55.0 57.6 243 224 7.4
8 62.4 65.0 31.7 29.8 Y Y 2.6
8" 65.0 67.6 343 324 Y Y 2Y
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Young-age pension balance [account]

Young-age pension balance [account]

Young-age pension balance [account]

Young-age pension balance [account]
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10" grace period = 4
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<8 5> Fiscal balance of young-age pension: Leverage=1
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<8l 6> Fiscal balance of young-age pension: Leverage=2
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<H# 3> Fiscal balance of young-age pension for some decades: Leverage=1

Young-age pension balance[ X 10° account]

Year grace grace grace grace
period=3yrs period=4yrs period=byrs period=6yrs
High -19.81 -21.18 -22.07 -22.51
2020 Medium -16.38 -17.75 -18.64 -19.08
Low -13.45 -14.82 -15.71 -16.16
High -24.88 -28.73 -32.56 -36.36
2030 Medium -18.80 -21.98 -25.15 -28.30
Low -11.30 -13.76 -16.27 -18.81
High -21.93 -25.82 -29.73 -33.61
2040 Medium -15.63 -18.73 -21.85 -24.96
Low -8.47 -10.66 -12.87 -15.06
High -20.26 -23.68 -27.11 -30.50
2050 Medium -11.97 -14.57 -17.22 -19.85
Low -4.85 -6.66 -8.50 -10.35
High -22.39 -26.06 -29.69 -33.18
2060 Medium -11.28 -13.74 -16.19 -18.57
Low -2.28 -3.77 -5.29 -6.78




<E 4> Fiscal balance of young-age pension for some decades: Leverage=2

Young-age pension balance[ < 10° account]

Year grace grace grace grace
period=3yrs period=4yrs period=5yrs period=6yrs
High -42.32 -43.69 -44.58 -45.02
2020 Medium -35.46 -36.83 -37.72 -38.16
Low -29.61 -30.98 -31.86 -32.31
High -85.77 -89.62 -93.45 -97.25
2030 Medium -68.98 -72.16 -75.33 -78.48
Low -50.02 -52.48 -54.98 -57.52
High -117.54 -121.43 -125.34 -129.22
2040 Medium -93.05 -96.15 -99.28 -102.38
Low -66.20 -68.39 -70.60 -72.79
High -147.71 -151.13 -154.56 -157.95
2050 Medium -111.89 -114.49 -117.14 -119.77
Low -77.17 -78.98 -80.82 -82.67
High -183.33 -187.00 -190.63 -194.12
2060 Medium -132.35 -134.80 -137.25 -139.63
Low -85.98 -87.47 -88.98 -90.47
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<18 7> Fiscal balance of old-age pension: Leverage is
decreasing from 2 to 1 linearly for 2015~2060
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<H¥ b5> Fiscal balance of old-age pension for some decades: Leverage is
decreasing from 2 to 1 for 2015~2060

Old-age pension balance[ X< 10° account]

Year grace grace grace grace
period=byrs period=6yrs period=7yrs period=8yrs
High 62.42 68.60 74.40 79.89
2020 Medium 62.94 69.06 74.78 80.21
Low 63.98 70.03 75.68 81.05
High 107.07 127.51 147.17 166.03
2030 Medium 111.26 131.27 150.50 168.92
Low 117.33 136.92 155.74 173.74
High 74.88 108.70 141.73 173.90
2040 Medium 88.51 121.29 153.29 184.42
Low 105.41 137.24 168.27 198.43
High 7.61 52.06 95.85 138.89
2050 Medium 33.39 76.07 118.08 159.35
Low 64.17 105.27 145.69 185.34
High -41.34 11.22 63.08 114.16
2060 Medium -9.66 40.39 89.73 138.30
Low 26.76 74.62 121.74 168.08
V. ZE

Ao ARARE g AA=5o) wa) %A Aok A o A
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