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Abstract

The Public Service Pension Fund (PSPF) has entered a stage of cash in- and
out-flow imbalances. Due to demographic changes, its cash outflow
significantly increases recently, while its cash inflow grows very slowly, which
leads to significant budget imbalances. In the short- to medium-term, improving
investment performances and managerial efficiencies are likely a viable solution.
In this research project, we review related literature in order to analyze the
policies undertaken by other countries when they previously faced similar
problems. We also explore the investment strategies of other public pension
funds. We then use historical market data to simulate asset allocations based on
the mean-variance analysis, with reasonable assumptions. We derive the
theoretical optimal investment proportions for each asset class in the simulated
portfolio and compare its performance with that of the PSPF. The empirical
results suggest that investment performances can be improved, with the risk
remaining at the same level of that of the PSPF. Through in-depth interviews
with relevant scholars and experts, we are also able to understand the current
problems of the PSPF and then propose the feasible short- to medium-term
policies. Finally, we conclude the research project with several constructive

suggestions regarding the investment strategies of the PSPF.

Keywords: Public Service Pension Fund; Investment Performance; Asset

Allocation; Mean-Variance Analysis; Alternative Investments
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\
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2
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Moo fs R pEa IR0 0L E FE 1,000 + 39 T2
T oG SI%NFAKRTAREELS > YHTA (FEREAL R ARE
FHELE) P FTEL B E 21%; AATRBEN LT O EEFSOHT

bl l/;"lJ7T f%"ﬁ 47% o

e #3104 EAARRAELTARY

FEAP fe Vi fedvb)? R
Fp s 9.12% 0.0007%
CIRON I 6.96% 0.0030%
o EA AT A 10.67% 0.0079%
oh BAAUIT 5 3 4.93% 0.0179%
Fp e L iz gl 11.05% 0.0664%
BpRE 2B R AR E 15.00% 0.0034%
EIRGRIS SRR RF ST P N 0.87% 0.0000%
EAE A S A 0.59% 0.0000%
R B2 FEE 2.38% 0.0001%
BfFE® )2t 61.57% -
I S i 13.47% 0.0499%
R k4 22 ‘ig 24.96% 0.0293%
b Sk I N 38.43% -

FARR : 2ar 4 B ikdpsr A &7 0 AFTY FE o

BORARIIBETID9203 30 #15 €30 FEERG ™ EELH

B A i & 3RI53 4 fe (Uniform Distribution) - P 4 B 4e54p 3 R &

2

PR T iaEHt G5 10 1 15 & 0 Fpt > AR F R LA B L

"mﬁ%

18



10

B BANURASRTANEFR

HHRF 2 AHE S A7 RERS DR GED FRh & DT 0 BT S
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BRAKETH % BEA LB -
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RERE S ER P RGRFTAPRT » ERESERRT P Z 2R &

._\
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RBARFT TR S R FARYE hv #
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FF LAY 358 £ 47 (Mean-Variance Analysis) » i N F &
FPBBTAMRRFRFTVE c ERTADF LR GART F nEHK
FAE T & 2% 4k > Markowitz (1952) 74k 91 R A 45 0 b pES
BITHRFELEFPFI DY EEFR o S HFTRLERE 2L L gy
AAHA PR LR R FARDTER 2 T AR E - Markowitz(1952)
A BT F LR T A F ok e KRB FAK o d 204§ fieen

LG R % i@:@f'fq" (Risk Averse Individual ) » F]pt » - T P&k B2 T

TP SRR R T e
. 2 _
ma}n Op = ZiZj W;W;0y; 2

BT K TR TR ] 6 B A 5]
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s

Rp = X w;R;
1=
HP o AP TR ERPF R E oo, s FAIST A2 Feons %8 8
Rp i MF R LHMF Y B R ZFA IR w5 T A I T
£ o % iF Lagrange i £f2p hdfic ¥ FEBRFTAOEFGHLFTIHEL -
27 FP A ROLEH Hdn fdRpr

1 3R ﬁjul j'& 1 3F ﬁjul _‘% 5 * ﬁ,\,]
T ii:;ﬁ;: f;ﬁé’\ﬂ ﬁ;; 1 3R ﬁjul j'& 1 3F ﬁjul _‘%

FAE TR gk 0.38% 5.71% 15.00% -18.83%
MSCI 2 3k 3% & 45 3k 0.29% 4.90% 11.48% -19.91%
MSCI ¢ B % B 72k & dp ¥k 0.30% 4.76% 10.90% -18.99%

HOFHEYPELO5ET I I05&67 o
?\‘f j\/},%' i\ﬁﬂi‘féfﬁo

AP BIGEFES BRI NRTHIRASAT gL AP w
Fatdom W2 KA A2 HFH o0 @ ¥ 08 A 45510 B R T2 B
PFAfRE L - FHRAITTEY R AGZRITIE (95870 1 105 &
6 7 ) A “T4e iR 47 8 - MSCI 23 %% & 47 % (MSCI All-Country
World Equity Index )3 MSCI = B % K FILE dp #( MSCI Developed Country

Equity Index ) 4 ficz. # FAL - 347 B iR Bdp e ? 4R T soge s iR

3?%?%%¢fﬁi¥ mTﬁﬁihwﬂﬁiiﬁﬁﬁﬁ%iﬁﬁ%H@@%%%
FE W Z il B ETF i 7 AR S HRIE 7> B d g
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FIRE 25T A gt 2 R F2amd Yl ivs

LR B RR G A TR R R T E S e
g2 ir A B3 fhdpdr & £ F o R anFol > A iPs 225 05 #4731 104
ERPIREEEG T, L EYF RS T8l 297% @ HERp sk
T Z 5 11.23% o 2 ie— o % 4FJehipek » B E 7 ) P F T
Bem 024%; A HE R F LG URE 12, AV RE I EMIREL S

3.24% -

Bl- LA o4k dp i MSCI 2 3p % & dp iz 598 A 47

103 Mean-Variance Analysis (Taiwan plus World)
& T T

Capital Market Line

Expected Return
~
I

Mean-Variance Frontier

| | | | | | | |
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Standard Deviation

AP ERIRZ A EFTRTRPRT T g 2IRRD o T
Bote A AT 0% o Bl- R R 5 R s w % (Mean-Variance Frontier ) -

d AT R };Hﬁii’ MSCI 233 & 45 BoirAs s T FARE | il 4

H_ 7 B F 2 & (Tangency Portfolio) - & % % & b *& 15 (Risk-Free

Interest Rate > 95 # 7 * 3 105 # 6 * £43- #@H T 5flF2 7 T35
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FIR B IBRAEKRTAFTEER

I

0.125%) + £ F AL F 4 it Bl 7 L Flenb B R % F 2 & (Risky
Portfolio) - ¥ % = P BRI T AP F T oG 037% ~ RE

Line) 2 # % o § 4 458 (Sharpe Ratio) 73 Bk & &322 Fraipih
B &ACT

KFEesFpTio— 2R w5
FI NI L E o 4

n i;f ﬁj}ﬂ _1% ] é’; ﬁjul _‘%

o %2 ¥ LEhE
E 0.24% 3.24% 0.038
TREFEE  vEEFTEE -
] PEEE S
3R v T 358K IR R e
R rIpoR LF w L 0.37% 5.53% 0.044

£ ORpeE 91% 2 RT R E 9%

Fongre BERT RF el 0.36% 5.14% 0.045
Empe R 72% > BER ek 28%

EIEHEPREL 95 E TV D 105# 60 ; RV A L Lk 05 EA4 T 104 E R EFPIEY o AR
GIF A A ER R IF R AL TRBEL M5 0.125%
FAL KR AP R

Bl- ¢ TR 8k i A n b Qe A £ 2 HF 28 (L3598 0.24%
Bt £ 324%) > BT Hdadcs 0.038 ¢ o LR 1% 5B A7) o

RFes i § 555 0 R ALERFTLE DL H il & H A
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L F LT FRA R £ 5 01% > IRILT ot £ 5 9% o

W SR YR AT E IR T AR ET AR TR
Eo R ARAHFTE B HPE o PIF R IR AL LRIFR R

2R o feR 60.8%2 bR F AL 392%2 b GBFA (H9 Supel
O1% ~ 2TRLS Al 9%) » 1 4R F 7 d 024%5% = 3 0.27% -

Blo A oo AL 47 e MSCI @ B3 B IR & £ #2398 A 45

o 103 Mean-Variance Frontier (Taiwan plus Developed Country)
T I I I I

Capital Market Line

Expected Return
IS
T

Mean-Variance Frontier

| | | | | | | |
0 001 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.1
Standard Deviation

;}—g_—rj\,;\.;fanﬁ,\ E-E Zt'\!Y}#)» Bp s e BRI - B- &%
o B oo i i o L F 2 AR i dp Bl MSCI = B3 Bl RL B 4
for A o TEA R LB TR L RPN T o L A6

0.36%% 5.14% > @ % %483 0.045; 2 - L F s> » 3B R it & (B

P

ERRR L UDERE FE IR RS g =S
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P2k BoRIRAERTANEFR

Wb E L 72% 0 @ e BRI E L 28% 0 M- B RS > Y 048

AT E R B T ARE IV E SR T RS > SR IR T oo

- AP E R PR AL LRFD ARG T el 63.0%2 &

R F AL 37.0%2 k'R EFTA(H Y Sl 72% 2 BF LD el 28%) -
TR T A 0.24%3 2 3 0.27% o

£ F AL EBAREPF FAFZ 0 v FHRTHEPN R DRET A

fel o AR RARGRITAETRF LR G OGRERT RN FAER

a—e

zovg > ApERaTT £ (10077 1p 3 105# 67 30 p ) chfiedp &
12 hovitdk ® 2 Mtk - o T PE S AR A ERATHRE (Taiwan Economic Journal )
FHET {2 Fdplkep P L RHAPHP - APUEES - BRT
FI* 2R o4 RN BR AR B PGRFTEERE VB o dopt - ko
R AT E MR BT G R T e E P Y M- SERY S T
- HEE - P > TR AEFTERFT AL AFT 2B R R
BEZ PP R o

d A A E WA R T DRI enfiR T 0 AT ariE T b
LFRAFHFTV TR IRRGIERNTI BN E TPRFT AL
BEFEN L BRI RFRN M- BET R G TR A L2 I

Flpb o AP A R WA ER T b R A (- ) AT g (Z)
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FE 2 Rk At A L B el W R iF s
AT LBARDCRE 1% APE R () P E T o

NEDE I EE ¥ ES S EF 20

Ao URASFP REFARE S (A LS P FR)
p ng; ?jul ,"% p é’; ﬁjul _‘%
T 3ok %3

ﬁc‘ LL‘ ]/;]

EERE S

DA EF Bl 0.0106% 0.9954% 0.0070

o8 AT B el

(7 £ 0.1413% 1.1521% 0.1194
i ey
2R ST A g

5 +, , hped X , 0.1038% 1.0622% 0.0943
(A7 %52 BuAED YL 1%)

ARG L ERGE - ED e L AR HTHpEML 0.0037%; FAPREF L 100 70 3
105 # 6 -
FRIR AP AR

- BIP FAEI SRR TREN Y R A4 B I L e
EFPIBF NIRRT ELEEMT o a Hh G BB 0 E B R RB IR
EN S ER RN SIERE F= Tl & LR = e ]
Ly Hpdic o TR AT H TR 001 AT 010 4 0 A AERT FH
S @ F g% > ol do = o ELRFIIY 0B A 478 B g T e 5 R
FENFERTREEPE > A AR RF 5 LA S EAT AL0.02

#3050 =+ o d B REREE > ABERISRALE RPN L AFRTY

: +“Jb‘§ﬂﬂ’”*r%'*ui%ﬁﬂﬁ*’ BEH IR ST o TIOR B EATE 5% KA
BOUBRIR S SRR T ROL S BB AR s H R ke
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Fhehafe s v R B S ARHSOR A LR L b0 K

P BN UETAREE AN (BAEH TR

- VARG VAR .
B v =) T $7 %‘ﬂ%‘ﬂgﬁ

WAL EFERE 0.1869% 3.7610% 0.0204
aR AT B e B

f , #rel 2.9242% 4.9039% 0.5738
(2 #3%%)
R o4 T B p

1 & 2.1347% 4.3829% 0.4619

=4
NN
(AF3ez 2 Buld %2l 1%)

AR GTIF AT B I AR BT P L 0.1103%; FAHE L 10070 3
105 & 6 4 -
TR KR Ay R

Fo& THFTAETAHN

104 # 67 24 p 54z Aol i T4 A 42 8% 3 p H7 TR

3
=)
=
Ry
e
Y
[
—h
B
L
=
bl
T

BEERS R ERMEI AL IHTAE
TERFIRAEVHFTORL - FE NN 2 VP FTERE - VHET
PHARF I I ERE FE I RELFEPRFT 4 7 7
BAEZFE (W R 2 BHA) SHT I VHTAL D S B AT
TP B ARSI > 8 W G B g S o W2 B o VR T g

¥

F_‘~

AR AR BB RET AR AT AR ES
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B 3Rt BT - A T R R R TR R E A

TR TR TR T

[—

imde L
2. HFEHEEBARAI

3. B TR MR B MR B
4. BEAFFRIEFIEP R

5. LR fcE FERE R 2 oy

6. It I fferc koo

T AR AL T T AREGERR -

|

¥ % 2L £ (Hedge Fund)

B A AR ARET TG, L L A AT RRT R SRR

PARENd KR DA A TR 2 PSRRI £

Fz AP o R R AT R YR BRI S s

AR E L RENARRRL AT A ARSI A fHRY 5 RS B
FRE S HRTREZ A MERE & BRPRTE -

- ~F# F %A £ (Private Equity Fund)
F FYRALF P2 A ERfG bt d oo P g

Xl

=
W
e

R

S

=

(R B 2 4T 45 Jep (Leverage Buyout) » 1% @ b

A oG SR e P ¥ BT R S AAH S SR
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E IR R E € P Y 0 R AliE (S
EAIT 5B o AIEHF (Venture Capital) & ¥ FF A+ 3 27 » T3

FHEER G B A ES chE g PRET £ efiL s B A

= ~ 53 # (Real Estate )
SHART S FERSTRRTEAS S I8 Cothe A RS )
H I SEARTORE B PO HL F LA BART
BTG W ESH A% (Real Estate Equity Fund) ~ & ¥ 5 ¥ & §f 7%
(Mortgage Backed Security ) ~ % # & £ ¥ 7 3= (Real Estate Investment
Trust, REIT) % o

z ~ % & (Commodity )

(%

BERTT LS PSR doh 08 & BRA R S T L

BREM] FARH SARTOAELATUE SO M £ E R T

P AEDRE R EEREFZTE -
7 ~ # i (Other Alternative Investment )

HBhTHEFe 57 UF4 (o222 R - RTFFH5 7 Ei55 7

ekt

Tl v T B S ERED \,@*M?r 1a :-C;?qi’fg;.) «fr,‘{g‘ﬂjﬁé_ (gpgguj) 3 o
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FE 2 fiTR kbt 7 Ry e wmd il ivs
MEF R CRR i E BT B A MARR Y AR RARF 0 B
FI* AR d FanF AR MR TR G FRAMLT T YRR FT T 5

TBSPT  F BT SAPM AR R F > AT AREY A

VHFTAMTE HOhGARY SRt ZREK B R VR G
AR EETA S A PR o T AR R T ERFT AT Ren® BARpVEF
S RFEFRHFETR G 50 BANL FHEGTR Hon 0 S T
53 T Ah Rk & ot B0 e Value at Risk (VaR) &k 78 ¥ 4548 F e0h & > $H4%
TR %te il Foocind o
RSP T R FTERFTY O A HARFT R (REIT) @ adii &
HFEAPERE > B E AR BT PR T RS M TR s )
o F|t > AT Y BF &4 REIT i85 5 B 7 Fe 28 3] endk T icfe o 47 o 24 i
B Aol - FTR  TER AR BRI R TR EBFFTARE S E
FHELSITTTEY R ASERIT A (95SE TP 31058 67 ) & AER AT
v % 1 4 B MSCI 2 28 3% & 4 3 (MSCI All-Country World Equity Index )

% S&P 23k % B AT 54 dp #ic (S&P Global REIT Index ) 2. 7 ok o
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BFORIERFET S LT 0 25 REIT e B andppi 5 T35
B 031% 7 HIRPFEEZL 2 627% ©
AP ERIRZ AL TRTEPNRT T g h 2R ABART G
Lo TR ATk o Bl R IG5 8 2 F w % (Mean-Variance
Frontier) - A_d 382 #74c 5 § 4p #cr S&P 23k REIT 4 #9723 = > 3
A58L AT R enE 27 BB F 2 & (Tangency Portfolio) > % % 2 & b & I 5
(Risk-Free Interest Rate > 95 & 7 * I 105 # 6 * £ 48— # @ T 3|52 7
T30 0.125%) > RFARFT A Byl T IO BLGRT 2
& (Risky Portfolio )e j€ % 4 7 4v> 3% BRI F e & fF ¥ 5 enT 3285 0.37%:

TwEZLS 544%; 7 & fdpdcs 0.045> < S B = ¢ F A7 H8 (Capital

Market Line ) 2. 4!

Bl= &Aoo R 4y B S&P 2 3% REIT 4p#c2 398 & 47

o2 103 Mean-Varia‘nce Frontier (Taivran Equity plus G:obal REIT)

7

Capital Market Line

Expected Return
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Standard Deviation
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34 R ARG SRR AR ARTFARY 2 A4

¥R LA 4 T84 e
T ok ek "
A4 0.24% 3.24% 0.038

1731‘!;:1[.)\—«‘9& 1731‘!;;};\.«‘9&

3R T radk AR &4 #F“ LS

iwﬁiﬁxﬁgr Af

AfEs 0.37% 5.44% 0.045
T AL 86% -
rHABACEA LY 14%
3 N TR AT j Ik 7 g‘h;{i =
o5 2o RHRIBLE 0.38% 5.63% 0.045

TR PIRLD B T6% ~
2R B A B A AR 24%

EIFHEPREFLZOSET NI 105E 60 5 R A EF RIS E4 L 104 £ R2Z EFPFEY o AR
WIS RRE - EY U IF A AR TR FRL 0.125% -
T KR AL R

B=® TFA8 ) i & hd - &5l sd2 R Fes (T
0.24% ~ %% £ 324%) » 2§ Fdplics 0.038 - d oI > JI* 398 o475
AR TR E D R N IR A S TR T DT dpdk o -
W BT el T E g RE Rt & 5 86% 0 23k REIT et
L5 14% - 25 kT > @58 03B Rk T ARE £ A1)
R TS > R KT E T - HPE O RIFRIRA L L
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POl 86% > 2 A B A B ARl 14%) 0 P HEMFT I 0.24%

#2131 027% -

Bl f A A R T 4 B MSCI 2 3% & 4 ey S&P > 7 REIT 4y
2 2R A e

o 103 Mean-Variance Frontier (Taiwan and World Equity plus Global REIT)
T T T I

Capital Market Line

Expected Return

T Ok AP EK %5—%&»;&?% FRPN LS & 25p s > v F h 2
HAEARFTEF oBle DRIDR 2w Ad F A B dp
MSCI >z i & 3 #ic) 2 S&P 23k REIT 4 #c#ra) = o T £ A78L | 5 7 BLL
Tl TR e R R R 2 u G 0.38%% 5.63% 0 @ & ipdkci

0.045; 0 - T Hdpdc> ~ 3 E I A& (Ble? "FA2, )2 Hdh8-

- HFEFOBE TR LR oA RE L E S 76% @ 23 REIT - £
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A ART L NARARTE R - K E o MERTRAL LS

R WATRE2ZRGT el 57.6%2 ARG T AL 424%2 b kBT A
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