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V.1 2 nj2}o0|g (t=0,1,..,T,s€S)

- x5 (t) Amount of collection of economy Growth Sustainability enhancement Investment
(abbreviated to GSI) in period t

- x3 (t) Amount of investment of GSI in period t

- P(i,t) The population of group i in period t, i=1,2

- 14(t, s) The rate of return of bond in period t, under scenario s

- 1,(t,s) The rate of return of stock in period t, under scenario s

- r¢Risk free interest rate

- p Debt to total asset ratio

- 1(s) The probability that scenario s occurs - Y. (s) = 1

- yTC(t,s) The liabilities of the national pension in period t under scenario s

- x,(t) Amount received from the population

-y The coefficient of pension premium, y won per person

- x7°(0,s) Amount allocated to bond, at the end of period 0, under scenario s
- x5 °(0,s) Amount allocated to stock, at the end of period 0, under scenario s

- 04(t) Transaction costs for rebalancing bond, period t (Symmetric transaction costs are
assumed)

- 0,(t) Transaction costs for rebalancing stock, period t (Symmetric transaction costs are
assumed)

- B(t,s) The cost of borrowing in period t under scenario s

V.2 OJAtAH™ME (t=0,1,..,T,s €S)

- x4(t,s) Amount of bond held at the beginning of period t, under scenario s

- X,(t,s) Amount of stock held at the beginning of period t, under scenario s

- x; (t,s) Amount of bond purchased in period t, under scenario s

- x5 (t,s) Amount of stock purchased in period t, under scenario s

- x1 (t,s) Amount of bond sold in period t, under scenario s

- x5 (t,s) Amount of stock sold in period t, under scenario s

- xT4(t,s) Total Amount of bond and stock at the beginning of period t, under scenario s
- yBORR(t, ) Amount borrowed at the beginning of period t, under scenario s

- yPEBT(t,5) Amount of debt paid back at the beginning of period t, under scenario s

- x1 (t,s) Amount allocated to bond, at the end of period t, under scenario s

- x5 (t,s) Amount allocated to stock, at the end of period t, under scenario s

27



!

S kel
=

. 2

AN

o

t2t0|E{ 2t A H== = Asset Liability Management 2| formulation = S}

im

12|

@]
-

Ui

0
<

kfo

2 St AL ot o M L Ito) =

o

= 24

Tod
ol
ofn
JoO

1of
gl

X

yT6(t,s)
T

1

T

t

Expected final wealth : Z; = Yesm(s)xT4(T, s) + Xt x, (1)

Expected utility : aZ; — (1 — @)Z,, where a € [0, 1]

Expected short fall/liabilities : Z, = Ysesm(s) X

<r
ol

E

V.4 H|

U294 Hez LIEHH X T}
(1), (2) : Z42f2 Al AlLHE| 20 M 1 2 1F =412 2 0] 0| & esI2 FAtE

|Ot
2

Y

P

ol

(3), (4): L= AlE

Ct.
(5): GSIZHOf ofolf =2z XS0 OtO|LH A7 E|YIS T Z 2| A

Sl StA| I L.

R

el

—

28

(o]
17 ol P2 S

—

-
O:

7|
|
|_T|

S
H4

el H &S At
Kpzt St

—

(8) : tAlH, sA|LI2[ 20| M2l X HEAIZH2 t-1A[HOMEE HEE 540 2

(9) : ZEZo A|L}2| 04| A XA

(6), (7) : Al
o
H&Z



V.5 Formulation of Multi-Stage Stochastic Program

Maximize U{Z,, Z,}

Where the goals are defined as functions of the decision variables: Z, = f;. (x4, x3)

Subject to:

x1(t,8) + x,(t,s) = xTA(t,s), Vs €S, t=1,..,T (1)
#ﬁm:p,tzL...,T 2)
x1 (t,s) =r(t,s)x.(t,s),VseS,t=1,...,T (3)
x5 (t,s) =1y(t,s)x,(t,s),Vse€S, t=1,...,T (4)
yPEBT (¢,5) = B(t,s)yBoRR(t,s)vs €S, t=1,.., T (5)
x1(t,s) = x7(t—1,8) +x(t,s)(1 — 0,(t)) —x7 (t,s) Vs €S, t=1,..,T (6)
X5(t,8) = x5 (t—1,8) + x5 (t,s)(1 — 0, (t)) — x5 (t,s) Vs € S,t=1,..., T (7)
x,(8,8) = x{7(t—1,8) + x5 (t,5) — x5 (£, 5)(1 — 0, (1)) + x, (&) — ¥T6(¢t,5) + yBORR(¢,s) —
yPEBT(t,8) + x3(t) — x3(t) ,Vvs€S,t=1,..,T (8)
x1(t,8) = x1(t,5"), %, (t,5) = x5(t, "), yPORR(t, ) = yPORR(t,s")

Vs and s'with identical past up to time T (9)
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