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MV KRR BRI AT 4 58 35 10 SRR, (AR R I 23
SETTARFN BT 7 FLSE A B E AN Ty 22 . 18 MOk 2 )
FIREABE Ak 11 % 34 0 A0 5 22 ke A L5 i 404
A7 2E AR TAGTHE S B SHEZ RAF TR Al TR
22 15 MV AR HRCR AR IR . W, 7F
ZoRAE P T AR PR I R I E R, AR SRk
HINE NI — R E— T 22 (&
PRE) , R M FEAR SN MV BEBI AR A6 A Kan &
Zhou(2007) 7Ef K AL CEQ HYJER_E 4 i Fe L 7
F 4 HEA (two fund, 2fund ) 1 = Ft 4 55 AU ( three
fund , mv-min) , 55 "2 JE DUt A | 3 S
Fo I A7 &% X H 5 25 BRY g A7 23, W0 Barry
(1974) #2 H a9 Jc 56 3 5 £ ( Bayes diffuse-prior,
bd) &, 55 =RV E MY ZRBALE ] T
MG EN TR B T 2, EE AR E
IR AR TR B LRI (CAPM) , Fama & French
(1993) = A F #& A ( FF3 ), Mackinlay & Pastor
(2000 ) 3z H] PR 7 A B 45 1 4t ) 35 2K 5 A PR 1 1Y
e B B R ME (missing pricing factor,mp) , DA K Wei
Liu 45 (2013 ) 7F & DU SR A JE Aty T 48 s i gt 1
zcapm ASL B 55 0 28 02 J7 220U HE AL BY, Merton
(1980) 4t , 34 {8 J 109 PR X LAKS o A 3, 1T 5 25 11
AR RS T el B 25 B ARH X B HE A i Al 1, s
I, Best & Grauer(1992) Fil Lediot & Wolf (2004 ) 1A
Ak 7R N AR R T O 2 Al TR, 3R A
AL G e /N JT 2Z 488 (min ) , Yves Choueifaty &
Yves Coignard (2008 ) 2 ! T £ K/ B fb. 40 5 ( Most
Diversified Portfolio, MDP) . i —2&J2&: 3275 PR il 5
#Y, Frost & Savarino (1986 ) , Chopra ( 1993 ) | Jagan-
nathan & Ma (2003 ) SEHF5E 1 32 25 BR 0 5% 7 e
RIRFOR AR , Maillardy 55 (2010 ) t1 7R 2245 )71
RT3 fe /Ny 26 PSR Jy L 2l G Al i 1 5%
U T3 Bk 5K 1% (equally-weighted risk contributions
portfolios , erc) .

SR, 33X LEASERY A 52 bRV FH rp S A5CR i A S
IR T2 T2 AT O, B i, RO
Bloomfield 25 (1977) AR T HEARAp MV £l 5 EW
Tl s Jorion (1991) £ HL EW 55 W 1 4% 17 (B N AL 4

) D v D w u
O IR PR VR 7 UL SR 0, B0y = 1, TR 24 SRR V7 MBS L R 0 = —

I ZEHE M X5 T min-c A1 ERC %0 , N RESE 25 TE RS 77
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2. BRI HEA

(1) Y7 2205 AY . FEALHE .

@O FEHER WG FEAE LT A (EW) , BIFEA
VER B L T AR A, Q) BE A AN B (T 2% R
(MV) . £ Markowitz 2 H} i) 25 #iL 2 (f— 5 22 4% Y
i, R R AR B A 7 220 (2) CRIWT
O A R4 R (two fund,2fund) , Kan & Zhou
(2007 ) 3@ 3 e KAk (3 ) A5 2 Fe (o P 2L AR, &
By BARAL L Kan & Zhou (2007) -

Wt =3 (3)
Y

@ =4 (three fund, MV-MIN) . Kan &
Zhou(2007 ) By BFFE H iz JH T FEA SN MV 55 i Al
MIN PFRSERS B2 G A5 3 T =B iRl S 800 A
&A1+ W, Kan & Zhou(2007)

@*:@(ad>=§<ci*a+di-ww> (4)

(2) DU Sk AR R SO 2% SE P b fie i
) DL T %

@ Dy #4586 ( Bayes diffuse-prior, bd ) 5
A1, Barry(1974) Fl Klein (1976 ) By 58 R B , 402k
FEI R AR PR YR, IR 415 2 i s L AL
HH:

i = (M) (5)

(2 Bayes-Stein W45t %Y (BS) ., Jame & Stein
(1961) 48 Hy T Wi PO B I 7 skl e A i 25

iy = (1=,)i, +b,i;" (6)

(3) He¥ 7™ 2 MBS 70 S LR A7 et 1 6 7™ i
BRRY 3207 ¥R A ) 2 B % 7 7 A A 28 30 BUA:
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MacKinlay & Pastor (2000 ) 7F 3 £ 5 4t [K T 7] B 15
RO 838 T B B E Ay 22 i Akt
{8, 20,0 HRRIERIbRE 32 R KRG
AR v, 0" FIBIE u A TTHES

Y =ouu' +0°1, (9)

@ F MR (Zeapm) , Wei Liu 45 (2013)

VLl TR R A R, 2800 LR T W, Jorion (1986 ) , th, AT L[] AR SCVE R HL,
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TR DUSE BB Y Bl b 64T 1 el i, 4R S T
Zeapm F8), Horh o SR IBEEIGS R IOPRIE R
R=a+BRy, +Z 0 +¢ (10)

(4) 7 22 A AY . Merton (1980) 3 i AF 52 4
X S B Ak T TR Al T RS, ELAR TR 25
BOR, M J5 22 MXS RE By TG, 1 227 5 e e ik
it b g T A ROy 28 oA AY

@ fe/NJ5 2R (MIN) /N7 225 R
P VLT A

i IV 2,

= T i,lm (11)

@ RS HGKIE (MDP) - Chouifaty (2008 ) A
PG OO Al F R AR 3 LA & IR A
G, Bl A TR T i de R AR s e ] (12) 2ok
ARIBURARHCE L], o, A N NS 1y sl m) i

w' A

V' Zw

(5) = RbImE ., h TRER AT T+
1 RE B R, PR, AR SCH e B T pu A 2R A SR
AN FRF S22 BRI R, A 45 A A S8 Ty 2 A Al
(mv-c) 3225 BRI /N 7 22880 (min-c ) (3255 R
1 B8 P 4 e A ASE 2 (2fund-c ) , P K Maillard 55
(2010) 4 3 19 45 XU BT Bk B A (equally-weighted
risk contributions,erc) . FA | 28 XU o7 kAR AR EL (&
(A L AT LA e 27 e 8 AR BB (P A -

N

w = argmin; 2 [w,( ZW,) - w,( Ew)j:lz

stlhw=10<w<l (13)
25 bR A ST SRR A [ ) Al i 2 el
TrgaNzE T 16 R EARMERRAL, i3k 1 s,

D(w) = (12)

*1 BHMAFRBEERT|R

BE—Jy 2248

(AR EW
2. FEASIAE T 22 MV
3. Pidk g Mbinl 2fund
4. ZHLARIR MV-MIN
DU ST AR A

5. LT o R BD
6. DLt AR Y BS

e M

7. FARGE AN MG Capm
8. =HTF MK FF3
9. 38 RE M IR F BB SR MP
10. Z DU BEAC R 77 28 M Asi 10 Zcapm
J7 ZE B A .

11, e/ NJy 254807 MIN
12, e KA R MDP
Sz BR A A 7Y

13. 2728 BRI B{E 7 22550 MV-c
14, 3275 BRI B /Ny 225578 min-c
15, 3275 B 0 T A 4 A Y 2fund-c
16. 25 XU BT dRAR A ERC

BORER IR« A SO

Z ERIFSCHE

1. BdE B, Ak F O e PSR L A b e

ARSCHEIF ST e 1 511246 (1) % 7= i i 5 s 7 3k 1)
WA R, AT E M 558 5 18 5 1)
& 1990 4F, 7 1990—1996 41y HA[a] HL | e mi i &b T
A B, b S A B A D Rt AN Kk
Sz A B RR S, I, A SCEE L 1997 42 7 H—
2013 4 6 HFr R A RO BRI 5 R AR AR R A
FRAR(EIL 192 40~H) . ZHFHHEHK A CSMAR
BAa e, 76 i At A B0 B, AR SR R AR o S B
T ST K R T A BESE 2009 A4 7 A Bl AR i 552
DA K 7 I ] 20 F W AR i S L [ BE, Sh T 384y
BOIE A R (1 SICHIE 45 S, AR XS BT Demiguel 45
(2009) A, BEHL T S LA T 3 508, 5 — 41
B Y = R s /N R 2 ) S 1) e A A 2
ok 2 RFARL A ] IR 5 1) R A 2 ( SMIB) | = K T Tl
B b2 ) B 55 % 85 A i 9 2 AP K T ol 1L EL A A
JBEEF (1 6 W 4% ( HMIL) R TiT 37 20 65 1 7 0 0 £
(MKT) 5 5F — 21 #2302 BEUF 05 25 B9 A7l 40 2K b
W KA 1 13 ATl 4 R WA 2 A5 5 5 — 4 e
1 BR Fama & French #9753, Zm il A9 25 SRR
T TAT T (B U 9 P24 5 50 DU AL 85l T2 PR 26 = 5 2
BR A B RRURE B - 25 5 45 1 20 N3 465
S5 LA B A 55 DU A R T S 4 (MKT) #4915 Jis
— 2B 5 DU 2 K05 A Fama & French i =K 1
(MKT,SMB,HML) f#41l, Fif/SZEds I 2 R,

UL BRI TSR LR X R AU B IR BN , AR SCHEAS B BIBR T 4 R A 5 B I R G SE 2 W, e R

USSR LB 5200
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%2 FEEARTIGETE
B T AL Fisf 1]

1. SMB i1 HML L) &% MKT 3 1997,/07—2013/06
2. 13 Ml 13 1997,/07—2013/06
3. 25 AR AE 25 1997,/07—2013/06
4. 20 MEFEEA 20 1997,/07—2013/06
5. 20 A~ E I MKT 21 1997,/07—2013/06
6. 20 A4~ %% ;= Al MKT,

SMB, HML 23 1997,/07—2013/06

GORIACUR - LL_E B v R B8 AR B0 s 4 R U5 CSMAR %%
fs e - Horh  SMB il HML DL R i b2 4 (MKT) Bk | CS-
MAR B4 22 E A 1 = D8, 13 ANIE M 23 43 247 Ml S5 AR His
UERE AT AlE 70 26 G i, 25 A B8 )™ 443 R4 Fama & French
(1993 ) )& il 5 [ 25 A~BE7™ 19 77

X3 2 BRI, R REAS R Bh i X3 1
FNZE )5 7 Bl BB AT SR . A T ER AL
T 1 [R] R 8 X AT 1 5 M, AR S0 A 3 7
F1h M =60(5 4F) F1 M =120 (10 4F) Wi L1 7

SEIE, AR RIS AE A SN CEQ AR i pr e, 25
A OB [ A6 TR A A [R) B30 rh B R BACR . PR3
W b AEASN B E SO AR 1 A N

CEQ, =u; ~ Y0} (14)

b u, 1o JEBRIRWE kA SN R A4S 1Y
PEATT 2 o R, D T 0 A 4 A8 XAl 5 22
AIBCERCR LA 5 EW BRI A HE B0, A ST
TR WS EW S CEQ Z 221 ¢
{i, ¢ (A HARTH A 3502 IL Demiguel 45 (2009) .
FEASCR I TAE, A2 T y =1 fEER, 18
R MRS 56 1 AR e HA v AYIRES L .

2. SRS R

FURREERINAAER 3 (M =60) MK 4(M =
120) Hf, R REATRIRY T 45 5 Hh 2l 2 DL EW A
T HURRSEHERY ¢ {H o PR — AT AR A Y MV
R REAR N MV BT ATt 2%

x3 HITEOAN M =60 MEEATHIZIIELER
=W 13 M7l 25 AFUBEAN | 20 ASELBEA | 20 SRR 20 SHUEAI
(MKT,SMB, g R T T T L T T T A L T T T B L T TH T +
it A A0 HML) ErEHA [ ey +MKT MKT,SMB, HML
A T A PR A
N=3 N=13 N=25 N=20 N=21 N=23
mv( BEASPY) 0.0197 0. 0840 0. 1529 0.1229 0.1232 0. 1477
PH—J7 25400 .
EW -0.0120 -0.0141 -0.0087 ~0. 0090 ~0.0089 -0.0091
(0. 0000) (0. 0000) (0. 0000) (0. 0000) (0. 0000) (0. 0000)
MV ~0. 0690 -0.3389 ~1.7045 -0. 8333 -0.9764 ~1.3845
( =2.6726) ( =3.3671) ( =7.0617) ( -5.9105) ( -6.2143) ( —6.4339)
2fund -0.0268 0. 0027 -0.0106 -0.0227 -0.0252 -0.0141
( -1.0829) (0.7659) ( -0.0847) ( =0.6620) ( =0.7896) ( -0.2173)
MV - min -0.0357 -0.0076 -0. 0086 -0.0252 -0.0211 -0.0149
( -1.6743) (0.3110) (0. 0040) ( -0.7841) ( -0.5870) ( -0.2122)
D7 AR
BD -0.0556 -0.1376 ~0. 4482 -0.2930 -0.3270 -0. 3866
( =2.3098) ( =1.9010) ( -4.6005) ( -3.8973) ( =4.1100) ( -4.0655)
BS -0.0381 -0.0263 -0.1311 -0.0972 —0.0987 -0.1276
( —1.9499) (0.3350) ( =2.3996) ( =2.1896) ( =2.1586) (=2.1712)
PE S N AR
Capm -0. 0631 -0.2846 -0.9182 -0.1144 ~5.8899 -6.7077
(-2.1771) ( —3.6665) ( —6.3563) ( =3.002) ( -8.7510) ( —8.8608)
FF3 ~0. 0690 -0. 1066 -0.4114 -0. 1309 -0.3529 -0. 8288
( =2.6726) ( -1.6439) ( -4.3105) ( =2.477) ( =4.0572) ( —5.5200)
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=RF 13 47k 25 ANHUBRT | 20 NMEHUBCRT | 20 SRR 20 SRR AN
(MKT,SMB, WA K T T e T T T 1 e T Th T A L KT T A +
i P A5 A HML) WA B A + MKT MKT,SMB , HML
WA Vidae ik ErEH A
N=3 N=13 N=25 N=20 N=21 N =23
MP -0. 0396 ~0.0516 -0. 0637 —0.0417 -0.0426 -0.0348
( -1.3244) ( —1.8264) ( -3.0474) ( -2.4770) ( —2.2826) ( -1.8381)
Zcapm -0. 1078 -0.2167 -0.3618 -0.2433 -0.2927 -0.2611
( -3.5670) ( -3.4472) ( -3.9323) ( -3.5590) ( -3.5502) ( -3.4843)
7 AR
Min -0. 0508 -0.0366 -0. 1241 -0. 0693 -0.0529 -0. 1309
( -2.4203) ( —1.2508) ( -2.6798) ( -2.0825) ( —1.4798) ( -2.2230)
MDP -0.3270 -0. 0483 -0. 0427 0. 0071 -0.0195 -0. 2408
( =2.0572) (-2.2183) ( -1.1778) (1.0212) ( -0.5141) ( =2.9264)
Sz BRI .
MV - ¢ 0. 0070 0. 0067 0.0144 0.0112 0. 0100 0.0109
(1.4743) (1.6057) (1.8965) (1.9201) (1.7573) (1.8931)
Min - ¢ -0. 0009 0. 0005 0. 0032 -0. 0064 —0. 0001 -0. 0009
(0.7096) (1.2252) (0.9764) (0.2561) (0.7582) (0.5054)
2fund - ¢ 0. 0068 0. 0020 0.0115 0.0102 0.0123 0. 0076
(1.4134) (1.2296) (1.3842) (1.3238) (1.4489) (1.1537)
ERC 0. 0022 -0.0023 -0. 0008 -0.0014 -0.0013 0. 0003
(0.9456) (1.0612) (0.7612) (0.8304) (0.8097) (0.7734)

ORI AR SO S R

*4 HEHEAAM=120 FEEATHILIEER
=RF 13 M7l 25 ANFUBCRT 20 NMHUBERT 20 ASEUERN 20 S HAE AN
(MKT,SMB, Vit ke K T T e T T T 1 e T Th T A L I T T 1
i P A5 7 HML) R A B A + MKT + MKT,SMB, HML
B A Vidae ik ErEH A
N=3 N=13 N=25 N=20 N=21 N =23
mv(BEAR ) 0. 0637 0.1523 0. 5560 0. 4409 0. 4433 0. 4456
YE—5 2
EW 0. 0009 -0.0131 0. 0031 0. 0084 0. 0074 0. 0081
(0.0000) (0. 0000) (0.0000) (0. 0000) (0. 0000) (0.0000)
MV -0.0111 -0. 1554 -0. 2449 -0. 1541 -0. 1945 -0.2548
( =2.0452) ( -3.1821) ( -3.3591) ( =2.5909) ( -2.9643) ( -3.3532)
2fund 0. 0004 -0.0353 0. 0037 0. 0078 0. 0055 0. 0099
( -0.0482) ( -1.3419) (0.0314) ( -0.0283) ( -=0.0904) (0.0813)
MV — min -0.0112 -0.0419 0. 0259 0. 0258 0. 0207 -0. 0025
( -1.2722) ( -1.9727) (1.2039) (0.8782) (0.6781) ( -0.4763)
DL P34y e AR
BD -0. 0089 -0. 1117 -0.1198 -0.0801 -0. 1036 -0. 1294
( -1.7634) ( -2.6362) ( =2.2826) ( -1.7913) ( =2.0999) ( -2.3536)
BS -0. 0093 -0. 00432 -0. 0054 0. 0084 -0.0019 -0. 0270
( —1.2224) ( -1.5488) ( -0.2657) ( -0.0025) ( -0.2980) ( -1.0119)
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=RF 13 M7l 25 ANELBRT 20 NEUBERT 20 SRR 20 SRR AN
(MKT,SMB, WA I T T L B T T (L EE T Th T A L I T i {6
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The Performance of Asset Allocation Models in Chinese Capital Market
HAN Qi-heng, WU Wen-sheng, CAO Zhi-guang
(School of Finance,Shanghai University of Finance and Economics, Shanghai, 200433, China)

Abstract : The performance of asset allocation has been widely concerned since Markowtiz (1952) developed
the mean-variance framework. Due to the estimation errors in expected returns and the covariance ,the out-of sample
performance for Markowtiz’s approach is not good as expected. Thus, efforts for improving Markowtiz’s approach have
been made for decades,and many improved asset allocation models have been proposed, such as:equally weighted
risk contribution portfolio, most diversified portfolio ( MDP). Comparison between each of those recently developed
models and Markowtiz’s approach has been made,yet comparison among those diversification models is more needed
to be done. DeMieguel et al. (2009) compare the out-of-sample performance of 14 asset allocation models using da-
ta from developed stock markets for the first time,and find no asset allocation model outperforms a very naive strate-
gy:equally weighted portfolio. As one of the fastest growth developing economy, China plays more and more roles
and also its capital market attracts more and more international investors. The performance of existing asset alloca-
tion models in Chinese market becomes one important issue which has not been investigated yet.

This paper evaluates the out-of-sample performance of 16 asset allocation models by using six datasets from Ju-
ly,1997 to June,2013 in Chinese capital market and includes more recent asset allocation models relative to the em-
pirical study by DeMieguel et al. (2009). And also the performance of those models with different length of rolling
estimation windows is investigated. Empirical study in this paper shows that no strategy outperforms the benchmark .
equally weighted portfolio in general. In addition, for the six datasets in Chinese capital market,we find that increas-
ing the length of estimation window can reduce the estimation error. The 11 unconstrained models perform better
than the mean-variance model , the 4 constrained models better than the other unconstrained models. And none of the
models is consistently better than the benchmark in terms of certainty-equivalent return ( CEQ) , which indicates
that the gain from optimal diversification is largely offset by estimation error. Based on the 13 sector portfolios in
Chinese capital market, our simulation results show that window length and short-sale constraints have significant
effect on the estimation error. Unconstrained models, except for equally weighted strategy, improves performance
greatly when window length increases from 60 months to 600 months. While the constrained models performs better
when window length is relatively small, but their CEQs remains nearly unchanged after 480 months, which indicates
that short-sale constrains will have depressing effect on asset allocation after s certain window length.

This paper implicates that even in Chinese capital market which is supposed to be less efficient relative to
U. S. market, none of those complicated asset allocation models outperforms the naive equally weighted strategy on
the basis of out-of-sample tests. And lengthening the estimation window indeed helps to reduce the estimation errors
in expected returns and covariance,yet presents marginal improvement on the performance in terms of CEQ,when
the length of estimation window is greater than 20 years. Our results suggest that estimation errors has less impact on
constrained models relative to the unconstrained models which are considered in this paper,which indicates that un-
constrained models should be carefully treated when they are put into practice. Our results are robust to the length of
estimation window ,number of individual assets in the portfolio and the coefficient of risk aversion. Our findings call
into question the efficiency of asset allocation models when the length of estimation window is small and naive diver-
sification strategy is suggested in practice.

Key Words: portfolio; mean-variance model; estimation error; CEQ
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