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MEN AT & A7 7HA F8 HHe s8] AT 78
He A9 DB HAATAES AR EAH W, " A
)

(A3, A7z

g Fdargo . e 5 e

Ao westetal e RYsS Fote] SATCEA, F8F AAM
= E&%ts FAIWe dASS BEd AFH 45 ast= ARk s
T EokdA g ALEHIT e &&3F WYHEo|L). 53] o9 &
GeslE MRS AAsta BAEke i AT O E Trowbridge(1952)
= 95 F Stk 1980dd) BRE shEAo R AsaAld Hole dAE
2] & ok(pension science)dl A= 71998 AFFHAT S T2 Y
2 Ader dAsta A AE 2 AR S grRes g2 F
FA =S ol Rstel 7xstal Utk tEA O =, Cairns(1995 199,

8) FiE o]F AAee F8& ATAES A ¥¥2 thS7 o) Haberman &
Sung(2001), “As with any model of a real world problem, it is necessary to
make a number of simplifying assumptions in order that we may focus
effectively on the key features of the problem to be solved.” 1E]1l
Huber(1996), “As all models are controversial, an alternative approach is to
select the most general mathematically tractable model that is broadly
consistent with financial economic theory. Until an empirically adequate and
theoretically consistent model is discovered, these hypothetical models are
often the most pragmatic alternative.”
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2000), Dufresne(1988, 1989), Owadally & Haberman(1999, 2004), Haberman
& Sung(1994, 2002, 2005), A5%(2004, 2005) 52 AF & Uk

g5ddA e 233 7MY 15 oty $Ee 71998 AFeY
APS BYste F3xUS AAT Aot a8 e Mol 2¥s
718 g B3k, & A9 &0 sdsts AV B AVEAA <
SHoE gFA 2 AF

7199138 #&(contribution risk management)E F33}7] g 71

89 #F(solvency risk management)<}

-/] MR EL Al1-U-EeA B A

g THEEEA, A-7IZ ol ¥ B3RS, EETF A (acuaral liability:

ot A) R EF7] M (normal cost: ©]3F NO)= HAst7] #3+ A7

% (actuarial valuation basis)ol a3+t =,

(A1) At ZEZ7FAE EAA(ZIE 9 R)ol DBEAAFA = 71 &t
o NRAM(GEAAR)o =3l AdE A s,

(A2) AT A 7Hpension valuation)= T8 71717H¢, t41) vieh 4
THORE PATh(F, 19S 712 dH= 28T

(A3) BEE(AtF B Fa| #-) 5355 (all transactions) &9 7]7F %
of WSt @973 el A wste {ith

(A4) Y545 E(salary inflation rate)> AZF hE A T AL,
A3 A A (salary scale index)S ¥ 3
(A5) A T 7F7IZte] @A 7to] & (single valuation discount rate)

o

g3},

R

.



(A6) FodA= TEWZY HaRE FHAdA e AT
(A7) S27F4AHY] 1T SAIA 5L 3 A% X FX(stationary
e

=

active age structure)& 2!
(A8) 2= TS (h, i, T)= A G970 A EF 5T sty

S5(F, W& (nominal terms) &2 A4 (real terms))E AME-$H.

+ AollAe ol 7P s W AFF 4 & 7 Zge] i

FHE7|E o

. 1ol R 72 2

ofslr] ffa F= 74*]7§7<1]§}7<}*§‘°ﬂ 9]’5]1 X]"‘l‘ Ag=H= AA

4" (macroeconomic approach)s AH&3HS Yv|dth. FEEEHE
a#He Algld AW (actuarial approach)¥ ZEH 02 AHAS 7

st AHANAM= EE zHol7t gleo] o8 sxK(World Bank, ILO

= EFsto)sdl o ATE v AHAHFE - H7]8(2003) Fx).

Ao AL BHAM= A HIWel vda Fdites A2

FAE Abdelt. @3 FEWN ATTH 7o A% (pensionable age)

2 NRA=554 2 745 o] 9t

sog 7Hg(A29 Aatd #Hrbe o =3

& =w By 7B dAZ A8 AR 1ds VEew

Br7kgtel dRbAolAIRk(e: W= F=o] A 3dvit 134, 29

r
2
_{_‘o{_:
Mo o ofN mo A &Lopok

O

=
A% 5drmtth HF A 13 o]ar [FRS 197158 83 AAANF HAA] 5
ges dFoz st Udu. o]E Tt FoA HAHAGg, FxAE,



A7z 55 4 Beste 93 At FeiAA I =8 471
o] 9HEL WE AAHE HLTVIFoEZAM, T I EAA
A= WA, A2 ¥4 5) AB7le 54 adon. a3 ZEH
A TARE EYEsht yes A9EdE, wid 13 o] 4s A
© Ao FEHEY dustd 7E Azl E {5 JhsetAT
xFos ZEHY A20x A5FAM HAATAAAE Wl AHHEE F
55 38e ofd T8l d= AdHE & % 2 &8HE dgS
AHEAE, =ERRE B F8AEYEd RuME AFdeE 745
3l 917l WEolt
=Oo 2 7 (A3)> A A H2 (pre-funding methods)ell A%
Aoty & 71 (A1) B (A6)ske] AAG AFdolA Fofd TS
BREA A% AA F, O 71 2ol SA 2R orgt @9
<EHHY A" ASE A1FAA FARY AFS EHAA T EY 59
AFstes FAaE Aol AT

7t (A4S FEF YrE AHEE A AFAGANA e =27
AR AF(EA < x < NRA-1)°] 3, Sz, t)E “EA A A ()
A 227 Ae] =2 A ® (attained age) xAl AIHEEH =2A® x+14

Abole AE-=+= A Yo (annual salary)”o]2kal g o]stH,

Sta0) = ste—1,1-1) » 5 S

Wt)
Ve e

= Sz, t—

(44 18, S(x,t—1) « (1+h) (1I-1)



G99 Hengol /g % S 29

b

ANAA, 5, = xAe ABALAF, o @, g B

el JFAEEIS o H BT,

NBAHYERE AZMAAGF 5,=1.0, V2= EA, EA+1,..., NRA—1
ojt}. wrelA FEdxT YT 2ZAZMY dF Aol glermg 9ol
Al toll thaf A,

Sz, t)= Skt), Va (II-2)
53], A A% (boundary age) x= NRA| t3lA] S(NRA, t) = S(¢t) .
T3 A9 FEHAAFE Y (dynamic growth model)2 272

EEAREX)I= FH3sHA oFfe] 13+ A F2)(first-order recursive equation)

o= RAHES & F AW S,

S(t) « (14+n) = St+1), Vvt (I1-3)

aHEz & FA7AA oA xA 227U dADE Se, t)SF A
WE A A H 9] 71H 3 F Y= (expected final year’s salary) EFS(z, t)9}2]
A AL 53 7L°] iR

EFS(z, t) = Sz, t) o (Q+h) V170 (I1-4)

= S(NRA—1, t+ NRA—1—x)

9) {W(t):t=0,1,2,..}, F7INA tlX SHE AFAF Fk(value of wages index
at time Ho.2 FHG(|THE 0)E FoA). Fy3czE E/MisE
2 719 A T oA AAadle 93] H3¥¥ES Whe salary inflation

stochastic processE ]| ghth(Wilkie(1995) 3H=x).
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o2, 7INHTLTY THZ Fo]5A(transition properties)ell
3 e R
AA, A" L FH7IAHE Hol|EAZL ofelolA & 4 dxo] I3

[
o PN
ds & F UL F,

EFS(z+1, t+1) = S(a+1, t+1) « (1+p) VA 17+ (I1-5)
[, 1)+ ()« (R
’ 1+h
= EFS(x,t) , Vaz,t

=4, R2d®E JIHHATATY o5 ofet Zo] ¥HHS

EFS(x+1,t) = Sx+1,¢) » (1+hp) VA 1-6+D (I1-6)

1+h

o« EFS(x,t) , Vuax,t

= S(x, t) o

1
- 1+h

@, BAARANA EFS(NRA—1,t) = EFS(NRA, t).

sAge w2, FAAHE AAELRe AIFAL o} 2t 3,

EFS(x, t+1) = Sz, t+1) « (1+h)¥A- 1 (11-7)
=Sz, t)» (1+h) « (1+hp) M- 17"

= (1+h) « EFS(x,t) , Va,t

o, AAAY NN EFS(NRA, t+1) = (1+h) « EFS(NRA, t).
}7] A(I15)~ (7). ANl A thg wZ22A (AL S8 Hos

o



e EEdte GAo €82 Aol
HE, A ATTE AN S dae Sed B

Nz, 1) “dAANHAMANN ZDAF(FA< 2 <

A G ek e PAARIHE FBY

Nz, t) = N, t+1) = Nax), Vt=0,1,2,.. (11-8)

wetd ool FrRA A A2 EAE S FYH(total  pay

NRA
roll) 7P(t)= Y, Nz, t) « S(z, t) olth. 7o 718 (A4St (A7)S

r=FA
Agan el BANE 228 + A Z, Fol7 7P0)9) e,

TP(t+1) = (1+h) « TP(t) = TP(0) » (1+h)"* (11-9)
olFel w=o] FAolA e BFS} rHHEc] dEH AFACl A=
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83 @S Fsty] s ‘23S UM FrHHe =
A7]= AH(pension fund assets)ol] #3+ AlgFE o]t}
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(Bl) FAFYES AT Ve AFEAL - AAH AZA5L @
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A Ao A 100% A H .
(B2) #H7FE ATFAFTH, AF+EAH)
demographic valuation basis)= AlZtell djs] Ewolt).
(B3) AA71% At FATFA(EFS A
(B4) FA71ZE (t, t+1)2] AVIE ETEZE Q9 AAFAFAE(,, )

27 AFAFE 3 (two-asset model)oll 93] Th&-2 o] A H).

N
2
[
N
B

o
o
a
o
o
=,
2
=,
=}
D
=}
Q.
=
&

N
=
2
i
o
N
X
r
o

=40 | megaan S A4k
(t, t+1) (riskless assets) (risky assets)
FA-/3 v 11—« a

AFEAFAE|l r (r>0) |r+ 6.y, o~ iid Nu>0, 0> <o)

(B5) DB HAGAEE Aldstal e AHEA= F23 A9 3

= =
Apolm, $EVNYTE FASE FEBES BF-EY AT

(mean-variance criterion)ol] ©J3l AAHIE H=FEE A A g
(B6) 715 H7F Aoz WA= Jog/FFES REAHETA
o] A4zt (spread pension funding method)S %83t}
(B7) NC, ALE =233 d7l5 At #d 53559 A ArA
HA} F A A(accounting bias and lags) $1Th.
5.7 nelid & 7|2 2
271 MBES EF dA7lw 83 AAAAM dHdH A E 72
28E 2 d7Y AAxHECIH. ol §F E¥ EHY Fo EAHAs
o] dA7lw &¥Y FHoAN AITFE FHFH AHAFAHo US Ae=w
Zldn. divstd 2y@st 7] d4dA 88 AS5AES 5ok
olE & + 7] WEolH
A4, 7H4B1)9 424 HEFAHL Thornton & Wilson(1992)9] 435



AAzZACZ AAHL

1A, A7

=

.
e

=4

0]
yil

== =S

D

A
=

i

I3

o Yozt 714

+ 7F4 B4l o

=

o

E
g

B/

el

17 o

7

A o)

1EH 7FY (B4 A &

e

el A

ae

ge 7

Hin
il
I

R

XO
NP
)

e}

-

b AR g £

Z7

10 wE

1o

7

N
Ao AFZIAE Black et al.(2001)

1

T
1
T

F3h 7 2k (static asset allocation strategies)
1
Bl

0]
pul

h .

A Ay
SEE
=] 1k =]

L= = |

=
=
g9 132 3

F3h X 2F(dynamic asset allocation strategies)s T
}

R,

S
%

]_}\

L
A

1

st

9

al

Z
&

= 24
SH

o

o

=

ol
o,

i

ek
0]

)

fA

it

B/
Al

SEE

—_L
.

6 2 Haberman et al.(2003)]

-
sk

A5 o

Ape)

]_

Sad



o 7H4 Bl AFsta A= AGFAFAELS offet 2ol
2ys dd. 5,
i, = 0—a) er+taelr+e )=r+ase,, (I1-10)

o7 A, BEZF AAL {etH: t=0, 1, 2,---}% A 9] = (random
walk process)E YEI I oW, ¢ ., & (t t+1) 7]ZHY PR F
At W2e 7IdEAT)EY] HEAds st Utk

E

AAEAFO B HE 27 AREM § AI-10)0] 3l HF
e Tk,

r—\m

E(i, ) =r+ae« Ele,) vs. Var(i,, )= o« o  (I-11)
=r+a-*pu

a e pe D715 Aghuiel s FAAIFCA A olm] AA
H A ZTEZZ Q(complete portfolio)ol] thal < FFAFIES] 9

SRS k]
isk premium)S YUttt ol AAHEH FHETEZT L9 9
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A A7IE EARE 98 I FHo|mE (+)
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GAparel U £ vle] §ie Zolh. o

H 7
S wtgste] ZHgAlA “u> 0 T WASAT E3, AR FAE] o
o tated 0% < a < 100% E}—t— loF2s Fofdto] A3 EldAdo]

AgeeAel AR uma dFRFHl B FFA T4 B
8% wE, 35 PP AR JYRE 2200 ase AT
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B % (B5), 7H8(B6) A7t HA AujEAL 9 HH A
A —’F%‘S}% B g3e 718 dAzde A s
H
o

ol theid= 22 AVAS AVl

M
%0,
I
N
o

S

1 &gtk

< 1> oy FExXrd &2 285 T2 =10
Marke:ting Other
T;";L?g \ Factor
Security °/ 2.1%
Selection —

4.6%

10) "l HE= FYES AAse 8 Ui AFEA A (Schneider et.
al(1997) p48 Z)
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