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A New Method of Public Pension Planning: Generations Operation Model
Daisuke Banjo®, Kazuhiro Takino? Hiroyuki Tamura®, Tadahiko Murata*
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Abstract
Public pension planning in Japan have a gap in a pure take-up ratio
between different generations. In this paper, we propose a new method of public
pension planning named Generations Operation (GO) model. In addition, we
simulate the process of a new planning and show the sustainability of a new
planning. Our planning model is robust with the disturbance (e.g. changes in the
population structure, the rate of return, etc).
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Figure 1. Concept of a new planning
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Figure 2. International comparison of labour force participation rate (65 and over) [7]
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Table 1. The signary in the proposed formulation

Var.  Explanation

u Age for the start of payments

v Age for the start of benefits

LA Longest lifetime

A Age of the generation  (u =A=LA)

Ra1  Fund of the generation in end of fiscal year at A-1 years old

P,1  Population in end of fiscal year at A-1 years old

la1 Average index monthly earnings in end of fiscal year at A-1 years old

Ria Fund of the generation in end of fiscal year at LA years old

Ria>  Fund of the generation in end of fiscal year at LA years old

D Mortality vector (D R™*)

o Hypothesized value of average growth rate of the average index
monthly earnings

0 Hypothesized value of rate of return from reserve

a Premium rate

B Pension benefits level (Rate of income substitution)

amin  Lower limit of premium rate

Bmin  Lower limit of pension benefits level

amsx  Upper limit of premium rate

Bmax  Upper limit of pension benefits level
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Table 2. Estimated parameters of economic change model

Parameter of economic change model Estimated value
Average of the wage growth rate o ayg 1.80%
Average of the rate of return 0 a4 4.95%
Standard deviation of the wage growth rate wgp  1.82%
Standard deviation of the rate of return 0 sp 1.37%
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#3 RELBETT NDO/NT A—H OFRENH
Table 3. Set parameters of economic change model

Parameter of economic change model Set value

Average of the wage growth rate o a4’ 1.80%(= wayg)

Average of the rate of return 4.95%(> wayg), 1.80%(= wayg),

0 avg' 0-00%(< @ avg )

Standard deviation of the wage growthrate  0.91%(=0.5wsp ), 1.82%(= wsp ),
wsp' 3.64%(=2.0wsp)

Standard deviation of the rate of return 0.64%(=0.56sp ), 1.37%(= 6sp),
0 sp' 2.74%(=2.00)

42 ANOEEET )V

WA 22 2 ERANTHETT 5 720120%, SR OATEIN L & il 4 2 B0
HHM, ETFEOMBIZ T 720, AFETIE, 1990 FFEAFND AN TIZONT
DH I 2 b— 3 UEIT D, 1990 4L~ 6 2000 4FFE E TOFE L ERITITITHR[L0]
DOFFERIZ S 2 FERNEZ VY, 2001 FRELIBE DL SRIZOW T FHENEZ VW 5,

43 HIEETNANONTRA—F
HIEETNDINT A =5 T DURBERR & Aa K HED ETFIREZ K 4 1277,

F 4 EHETALDNRT A —X OREM
Table 4. Set parameters of operation model

Parameter for a new planning Set value
Lower limit of premium rates o min 0.0%
Upper limit of premium rates o max 18.3%

Lower limit of pension benefits levels 3 min 50.0%
Upper limit of pensions benefits levels B  100.0%

44 FOMDASIT—H
K5IV DA ST —F %7, FERNEIXE $12 1990 FFEDETH 5,

#*5 FAE L REFF0n
Table 5. Each initial values and longest lifetime

Simulation parameter Value

Initial population Py 1,221,585 people (Mesured value)
Initial average index monthly earnings I, 273,684 yen (Mesured value)
Longest lifetime LA 119 years old (Assumed value)
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Figure 3. A change in the policy variables (0 aq =4.95% >1.80% = way)
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Figure 7. A change in the policy variables (6 a4 =0.00% <1.80% = wayg )
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Figure 8. A change in the funds (0 ag =0.00% < 1.80% = wayq )
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Figure 9. A change in the policy variables (wsp'=05wgsp, 0sp'=050¢ )
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Figure 10. A change in the funds (wsp'=0.5wsp, 050 =050 )
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