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This research aims to use the current information on
the longevity of nationals to make the graduation
improvement on the death rate. This graduation model
selects the Lee-Carter Model to forecast the death
rate of aging population in Taiwan in the future and
to presume the population of each age period in the
coming fifty years. The reason why I forecast the
future retirement population is that it will cause
the stress of personal, of family and of the society
after retirement. Besides, the age of retirement
depends crucially on the changes in the dependent
rate of the retirement population. The dependent rate
of the retirement population (the definition of the
rate 1s the retirement population being divided by
the working population) is the primary index to
determine the degree of the social burden. Moreover,
[ also designed two diverse objective functions in
the expectation of effectively controlling the poor
investment effects to seek the largest remuneration
of personal retirement fund under the risk of the
tail, and at the same time hope to lower the
fluctuating degree of the dependent rate of
retirement population so as to cope with the problem,
which 1s the restriction on economic development in
the future society caused by rapid decline of working
population, and this will also lead to the various



social issues derived from retirement population that
the government has to face.

#~ MitEi® . Lee-Carter Model, population forecasting, asset
allocation
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Abstract

This research aims to use the current information on the longevity of nationals to
make the graduation improvement on the death rate. This graduation model selects the
Lee-Carter Model to forecast the death rate of aging population in Taiwan in the
future and to presume the population of each age period in the coming fifty years. The
reason why | forecast the future retirement population is that it will cause the stress of
personal, of family and of the society after retirement. Besides, the age of retirement
depends crucially on the changes in the dependent rate of the retirement population.
The dependent rate of the retirement population (the definition of the rate is the
retirement population being divided by the working population) is the primary index
to determine the degree of the social burden. Moreover, | also designed two diverse
objective functions in the expectation of effectively controlling the poor investment
effects to seek the largest remuneration of personal retirement fund under the risk of
the tail, and at the same time hope to lower the fluctuating degree of the dependent
rate of retirement population so as to cope with the problem, which is the restriction
on economic development in the future society caused by rapid decline of working
population, and this will also lead to the various social issues derived from retirement

population that the government has to face.

Key words: Lee-Carter Model, population forecasting, asset allocation.
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REE L R R E A RS KRR T R AR R 5 19 e i

AN
IR &

Retirement Age = min {e +t; RR(t)> %} (4.2.4)
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5. fRdg

LR A S A RS T ST
B df v A dp 65 f s b A v i 1 15-64 fin A T gt B et B 0 A AR
%% MacDonald and Cairns (2007) ¥t & #f +* hE & > T&RA40T !

19 kA
— PE, %, (4.2.5)
15}‘5& b T A #c

Dependency Ratio =

R kA didpe 9z A2 - TEFAF kgt a 7ilkat ;15

Fort e 18 A ey 15 R a4 Bicde R 1T R il ek e
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Y28 HRFTARE

(=) P &Skt

i

=

AELERI TR S A RN RET P RT AT iR
FIZ A2 - RN BT TR T BT B AR TR & hE TS
60 f o
T

1. ri(t)=equity A% t & p adppr 5

2. rft)=cash A% t & p 3 5
3. r3(t) =index-linked cash %% t & p endp v 5 ;
4. r4(t)=bond % t E P IR F

5. rs(t) =index-linked bond % t & p cdR v
X1~X5=r1~r5‘f§7’}§i 0 = X1, *** ,Xs <1;

2 *%—13’1%— :

AETHEEFALPRGLEART O PR AP ART R S

3

YT A T H R L Pk b % 0 P B adk 3 8 R 1000 X R Y 0 4
WARERD )@ AT Bots 1% (2 1 AL S BT ik 1%k ) @ i en T
Boid REE T W AZIE 85 A 0 fiBat F T oA b 65 K 2 W ch T pdR i o

PGS f— 4o T

Max E(return)
subjectto X, +X, + X, + X, + X =1
Retire Criteria: fund level > 2/3x Salary(t) x &,,,

Retire Age = 60

CTE,,.(99) = 85

age
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B¢ CTE,, (99) : & 151%:2 thin® soie i

B *%5’1%.: :

AR T IS ol TEINYA 29 F S D AR S A &
FARA TR AR B RS R KL P Sl 4 B KRBT K 1%t o @
Pend 323 ik E &7 FA23F 85 o Aip iEIE T B A i 65 Rz A e 3agR Y
Tode r T RE AR Z R o T MR RSP R
E’ %%L—:hgt: —&r'—f .

Max 120x E(return)—Var(retire_age)]/2
subjectto X, +X, + X, + X, + X =1
Retire Criteria: fund level > 2/3x Salary(t) x d,,,,

Retire Age = 60

CTE,,.(99) = 85

age
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B pESdabif CHRFT RS R AR A T AR Bk

=

365 (TR 20 phenk Mgt B Kk 45 T AARP) o BEil T E
X x 1000 fe B ¢ 0 ¥ F 5] 1000 fe i kR T A (TAss) » 1345 1000 fe s %
RREFA 0 T3 H 11000 B AR $e0E SR FOF(AR) 0 R E D SN AeT
65-age 65-age
TAs= Y. s (1+AR)
Hoe s @ tEFREIIIRALE S A
3-8 1000 fechE RN (s o H T e @A T 0 ) L -

Fod o RONPEEFARE L o - BnEHR R R T % T R

i R A e R T
2. iRiF R K
t-LiJ:‘ il};; S d‘iﬂ e Vi - %\ ) _:|_ ’ 1{-&_1000:)"\' l;’f‘l‘,"%‘ﬁ ¢y w %5' E'J 1000

i3k dh o Bk K - BT IR E L S 665 o PR S 665 L iR

157655 A e > Fid B = 557 3-8 111000 R ¥f b 0 AFTF ARG R A B 45 F

Bt o d iRt 48 R A GE I F R Gk F A0 g ik
L RI® o AL fIEARE UL S S IO R R R A AR

AA R R A TR BT R A B R s AT R iR T
o HIETRF R0k i A A R R R Bk 1 i R B g A

B WAL R T R -
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3. BAKEFTAMRE TS
(D¥ - €2 5§ F AP E (Single-Period)

AopE 20T L B AP - fro el B - 0 F sk

F_k

FF RG> Bhiod51ed B3 mp Fag3frdant € « 304 304 fe & Equity
oo BT R BF 5 P T 204k 0 A FEHEIT iRhehpF PR 0 AR Kk er40~45 E FR B
Al R T v o B AR KRB ARP > R R BAGE X oyt £ T AEquity i
Pl HR < P R 0 B AREQUity THRE YRR R Lk > R D RIS E T e

H$R fe B > % % 22 Blake, Cairns and Dowd (2001) 534540 7 o

#5-1~ PHddic- fro - W 2@ FRE K(Y9)

Equity Cash IL-Cash Bond IL-Bond
B - 0.52460 0.09428 0 0.21730 0.16383
pAR= 0.49594 0.11368 0.11158 0.15651 0.12229

P g fic- &2 p 308 > Equity)? 2 IL-Bondz P B4 IRE B el TR
d 3P RSB 87 C U B 1S 1% T 20T iR E % X85k > TR P o
248 WV RLFAERP > AL AR RSl 95 74%K T AEquity 12 2
Bondehit ¥l » & AR R FFPT > LH MR RIGEFTADRTE S A
A K26% e £ % IR 2 All-Bond ) K 2B b &M P 3R Y S i i ehCash (2
14100%4% F #.CashZ IL-Cashehis & kP > Cash2 IL-CashenT 32i9 ik # #2 5 77
79 > iR L Z268%2545 3 —‘F‘f#}ﬂi&i'f Cashd 7 B¢ F iB4) o P Ik =
) 5 65%3# FEquity ™ 2 Bond » P R andics R Rbo < AR {2 ) 121
ERR R B R AF T AR P RSB B A £ 4 47 ACash~IL-Cash % IL-Bond

LF LS AR T
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I~y

(2) £ £ ATA ¥ v £ 2 i T A e B (Multi-Periods)

~

kol EP 20k AT LB BRFT ETVEMRERT L P
G- o PBEHRF R B 5 40ER5-25-3 57 EEATRRE S E > L% TF
BPERFTHEELNIAFPRGELFRAD RBERFTL PRI A2 L E S S
AR AP FEE T EEFREVEPREARE - £ T R% T

BRI 0 T TR AL Pk b U o

252 PRS- 27 EEATRE £ HREH T ReE(T)

g Equity Cash IL-Cash Bond IL-Bond
21-25 & 0.39421 0 0.19107 0 0.41472
26-30 0.59585 0.09072 0.01258 0.28615 0.01470
31-35 & 0.44705 0.14723 0.00046 0.08920 0.31605
36-40 # 0.62162 0.00028 0.06909 0.30900 0
41-45 # 0.76907 0.03344 0 0.19749 0
46-50 0.59886 0.09072 0.28718 0 0
51-55 & 0.65805 0.04511 0 0.29143 0.00541
56-60 # 0.41446 0.07052 0.04628 0.15318 0.31555
61-65 0.47221 0.09145 0 0.12089 0.31545

Pidfic- e &S H - L E oy 2 Equity 2 Bond & A & ek TR
FplEd P RS- R RS T ARR o d N TR R S R i
Equity 2 Bond +* £ 4p+4c > & 1B 5-1- d B 5-1 ¥ 4 3L Equity 2 Bond ¢t £ {v

I3

FIEGRECRRDE L 00% L o iP] 40~60% 0 A X ot £ e fpE

4

A& E Bond £ FMA e BRT AT BV HIRT A RT 0 AR

ERTAL G TR R G TR S BT AT R 0 A 55 KL B £ AR

6”

45 e A B L T e PSRN E S I D A A LFHEMEALE P

o B e 10 # B R AR 4B fR 0 T B < TR -
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%53 P 2 7 EERTR R ERGHT KR (T)

B 5-1 P 38— 9 1+ Equity 2 Bond sk 4 £

—\

A

/

A
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[ A\ )\

[ N/~ N\~
» é Sa—
[, NN 7 \
7 N7 \
W V-~
—&— Equity+Bond =®== Equity
21-25 2630 31-35 36-40 4145 4650 51-55 56-60 61-65

g Equity Cash IL-Cash Bond IL-Bond
21-25 & 0.22780 0.18720 0.19178 0.19586 0.19736
26-30 0.27841 0.17637 0.16802 0.19587 0.18132
31-35 & 0.33193 0.16166 0.14756 0.19068 0.16817
36-40 0.37147 0.15170 0.13402 0.18223 0.16058
41-45 #% 0.42004 0.13801 0.11627 0.17598 0.14970
46-50 0.43245 0.17637 0.11126 0.17361 0.14979
51-55 & 0.45755 0.12499 0.10610 0.17139 0.13996
56-60 # 0.47425 0.11533 0.10567 0.16820 0.13655
61-65 0.48876 0.10856 0.10555 0.17263 0.12450

P iRd oo o Equity 2 R TR 1 E B AR A R P R lios 3 b
A TR g o] 9 RE SRR X > d2ip] Equity s3n
BARaf® o dren o E
£ 807 7 %2 85 R e U] o g FE a3 AT Equity v £ %L REF E S

SR A R R AT AR D EC R GER 0 &L F & Equity

I W S

I A0k A A

- LA
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4, 7 PR BB F AR Hiki L
(1) W% Jg & & enikif v

54 BRI L &4 RFACIN L & 4SRRI B B AR 110 #
120 2 130 # > 2 ¥ R H kA LR S ELF LI = A2 - o EHFAF
BAK R RS 60 X 65 R TT BAATI kg LR B B E iR
HZHZAcT D (UT Aty 89 i)

VI (1B A
60f 11 * ke £ Dependency Ratio = 655 1 1 * ke
15~59% + #& 15~64 4% + ¥

Dependency Ratio =

% 5-4~ 3 [ 110 & ~ 120 & ~ 130 & 60/65 fk 12 b ek df vt

F x4 &4 RF -7

% F 110 # 0.36120 0.22384 0.38777 0.24548
3R 120 # 0.51691 0.34562 0.58514 0.40191
% H 130 # 0.68172 0.44868 0.82765 0.56748

d AS-AF FIRRIFIVRERF R P A e 0 R A FEA 0 F /A Tt B
d i F o AT R B F E % S RFEAIES A& chik if 1t 0 TR B1304
PEiR R B 20.56748 0 A 1 1T A B AT R A fleehd 1B 0 AL 8 SN -6
FEITE o @ e - ERS - BRI O RFEL L & & Tk g
A2 pE2F > REANP DML G2 RTFRARA T Vi § iAo X

v erAg g o
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kit EdA vl BRHT SHAA RSP CEFRFAEY o d N FEgT
Hr R REFHe A kA v R Go A v ha g - BaE AT
DA NFFELELE O AE fRRIEDEFER > TR ZEEEYE ALE ]
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Fhe 2 TR ESEE L GRaE o 0 E MR R ER LB
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BOMFESH o RRRB AL DBEX IR S e TARE P RS AR
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£

Wopg §ET EEFRELFTIE AT TR P AN T > AT HFRE
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AT BT S AP Slicpe E o0 20~55 REGHRF KEEFRT 0 R
WARL0 &~ AEI20 & « AE 130 & P Z ik A U kA 2 PR B £
% & R o) kgt o Lee-Carter #7303 5 65 ot b 5 iR kR chik df L 4p ot
oo AT AP Ikt o FuE Rz o2 2 A EF A F A R
feo P T RA T A kA E e EERE L HERR PR BT RR R

* ’*f»‘}‘*"?fgﬁil‘ . iF 20~ 30&‘.1'1191’]14 PRk T‘*"%‘\

Flt o R AT Y chlgih 0 I T ERR

1. p= Ay #* oF A2 #4) 4 %+ MacDonald and Cairns (2007) 41 * % R &

FRFFFTHEGT ORI A RGPS > 2REFFL Y S8
DRI =

2. AEFP AT RTAE AL BRERFE - BT REMEEFT E®- KT
R A BRFRMET Ee- AR F Reg g LFEF o Ra AT
AP R ANPER F LA EERETFTT T o2 A E AT o
3. FAUTFHIIAFVHEASME > BHBEP LT RFEA T X PR
Y- 25 gtenB b8V afus > NBFEFRA T O H S ol F 8y
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