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Abstract

Abstract

Asset allocation is the primary aspect of the decision-making in portfolio investment and
the most critical elements in the entire investment decision-making process, but because of
the capacity constraints and liquidity difficulties in the market that lead to large-scale
investment tends to decentralized, and the stocks in the same industry tend to homogenization
of a more serious tendency, making the role of industries asset allocation is particularly
important. According to the foreign empirical studies show that most of the proceeds of the
Common Fund can be used to explain by the asset allocation in the different industries, that is
to say the industries asset allocation at the fund asset allocation portfolio management have
occupied the primary position in a mature market , that the timely and appropriate industries
allocation has more potential of reduce risks and increase earnings than a single stock.

This paper describes the time-varying coefficients B of the various industries in
Shanghai and Shenzhen A-share markets by the DCC (1,1)-MVGARCH (1,1) model, and
achieves the industries asset allocation process in the time-varying coefficient B constraints .
Study shows that: the time-varying coefficient B of different industries has the same feature
which the mean tend to one, but there are significant differences can be found from the
maximum value, the minimum value and the trends in various industries, that is to say, in the
same time the fluctuations of different industries index affected by the whole market are
different, it confirms that it has the possibility of the industries asset allocation in our country;
From the trends of systematic risk proportion of the total risk can be found that the average
mean of the proportion of systematic risk in various industries as high as 82.99 percent,
overall the proportion of systematic risk in various industries is too high, but the mean and the
minimum value of the proportion of systematic risk have significant differences, including the
extractive industry, the financial industry, the real es£ate industry, the cultural transmission -
industry, as well as the wood furniture industry, the mean of the proportion of systematic risk
is significantly lower than other industries; By testing the effect of industries asset allocation
can be found that it could get the excess earnings which the average rate of returns is higher
than the market returns, but from the view of the effects of spreading the non-systematic risk,
theoretically it only disperses about 17 percent of non-systematic risk at most compares to
invest in a single industry, the systemic risk of the various industries is too high to affect the

effect of portfolio risk diversification in a certain degree constraints. Therefore it could be
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Abstract

considered by introducing the stock index futures timely, setting up a two-way trading system,
standardizing the system of margin financing, reforming IPO pricing mechanism, perfecting
the exit mechanism of listed companies, optimizing the ownership structure of listed
companies, strengthening market supervision and other measures to circumvent and reduce
the systemic risks, thus it could increase the proportion of non-systematic risk, make the

industries asset allocation more efficient.

Key words Time-varying coefficient B Industries Asset Allocation
DCC-MVGARCH model
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K. p>0 BIRFITHBIFHAS MR T STIHFAM: p<o REKFIEHRIEHAE
MRS R B ETIHRE: | B | BKREREE ¥ BE 5 41 & 38 B X T 5 2 i
AR,

222 BEARERMKEBESERE PEEB
BRHE N AR, X N BRRE~HIERAEERR=(R,.R,)

T=(LLool) REAIFE, N FAR 0 R S B 5= (xry) > TR
1-3 % =1 TRETFEMBA. MFARMWBUEER, , DR RAMEA

Hix, EAFEZERL TR R ERNT:

10



2R MXHERNG

min leVx

x 2

s.t. xTR+(1-xTI)Rf =ﬁp

SIASHO, WENRBARM: L=_aVer[R,-#'R-(1-4T1)R,], L&

REBAUERDP o = B0, +0,}, o,=BB0, BATURSHBMBIELH.

AR e R Rd(lo )

A SR A A8 (1996) A ARRR Hi i B PR T B AR a8 % ML I — IR R Y
mF":

X, =

n X=[xl,x2,...,xn]T
max rp=§x,-r, R=[rorsr
st ipixi::ﬂo ﬁt’:’ é A=[ﬂ‘ »Bz hhid ﬂn:l
= 1 1 .. 1
ixi:l B=[ﬂ0]
i=l l

P, A AR 5 05 (R A 5 0 TR ARk ) R G, MU T B IR
BHARE A RS X =(RR) A 4(RE) A B, MEERGRA S BIOE
A r;=B’[A(RRT)" A’TA(RR’)_]R.,

223 BREMHEMNAER

B REME N E BT RSN G REE XK KT, ERARBREPNE
HEE. B, SR, (P 5T 8 R, XX RAERKERNBUFRARFETS
N R BBFEFEENRALEL . EREBATHFHABBRERSAE, wk
E @b /R (Standard & Poor). il (Moody) RMEL (Value Line) HAFHS
A ETARREMESN B RYERRRES X,

11



. WK 2 F T2 183
2.2.3.1 BARAKENMEHFER N
HFREAE=EMER (CAPM) PEHERKFER B KRB/ MEFHW A E T
EHHAEWHELZBPEERR, FHit, FELXNBSRRE TIRBXKRBIESHETS
FETTRetE. RYE 8 REUEM AKNAT LUIES 2 =2 #RANES: (B>0). BhFRIE
# (B<0). PHIEH (B=1). AREEMIEHREASRWTIHREFHIRARSAHRL .
98 0T LURYE S TR AL R R B IEFHFEE M A J KR AZRENHITHR
Bk, NAEFTPEERS B REEMIESFIRBFEHANS; ETPRERKB RE
B FES AR 3 R ™
2.2.3.2 BARAYEITFEE~MEPHEA
RI\AER=EMEE (CAPM), HRBEMRATIHRBISEE, A XK B
fBERATIHIESA S KB ERRIELGIRR, Bia XK EF=HEEEILESTHE
t: E(R)=R,+[E(R,)-R |8 . AT, ERELHHPEEH —LRRA=REEE

iEFmiHsk £, BIREEIEH €M EE WX B =K S $RE. AT RETIHNE
PRERFEE, SIN o R, BIHIEFRELRBIMXE G~ HBERREESHERE
THEFH T 5% LN ER R E.

o« REMHHARN: @ =[a+BE(R,)]-{R +[E(R,)-R,]B}=a,~R, +BR,

MR a >0, RATHR R R A=K FK G E & THERER AR, Bnifmns
BARA: R a <0, RN MRS BE = B AN K F s B 2, Fmiig
M.
2.2.3.3 B AHELSTNPHREE

RIEBR A= EMEE (CAPM), BREHAAMERENHERAAMERSEXR,
HRERGHMNR A ERBBRHAEMNEIENR. EHik, B REME ZHNATRAAS
EELSHE TS, W HE B (Treynor) 5&ZRIEH (Jensen).

REEIRH (Treynor): PRI RGHMK REFT KB HERR SR REERTA
ks, BIRRFGRA RGN FHTRBHE NI, HitEER_RYE St EREREA
ERBASATZRRFEERE, RERITHE, BAMSGEEREE®RERTHSN.
R-R,

FEERBENTEAKXA: T = » HP TRREASHFEESHIRR: RAR

12



F28E HEERNG
RASERFHMAMTHRRE: R RREHSERRHANTHENRIKRSE: 44K
RERBAAPABHNRENL .

RERRIEH (Jensen): —Fh AR A Bt 722 2 M AL S ERA I PRAN 3L 78 A A ML SR e w3
b, HE AT NERH SRS RS B R AR MR E S NTURR S R
2, B2 A B0 SRR R 25 AR I T AR KRR T R 7 B TR 25 B B 40 SRAE AR B 4
&, HEXTEERERFASNFRTHHEAS: FRVBASHEN, &K
SR KRIF. BRERNOHEARN: J =R, -[R, +B(R,-R,)], HPJRE
EAAMBRIUIIEE: R, AR HPERRASHKNE; R, AR HPHERS
R R, REHBOAGEARSE, REERFASHAENRENR™.
23 BT RABARTHEFEERE
231 BEREMIREEMSHTHI R

TEAGHAFREGR S, B REANRENRARNBL T EHNA, BELH
R RS, B REERMMMASE, B3 RRIEF EE0RTE AT B 3,
HEE B RBE—ERPNETLREAEN, WAREED B RYMHTH SREH,
XA R R S B P (R 52 BUAROK BB

Blume(1971)B& F42 1 T B REM M, FRAKMBAHEH B R LKL B
FYE, HH B REMHE AHIEFIGEEISE, 8 REMAHEM/ R AA
AMBEENRMBELME. Bume B HWH TS ZEHMWERR N -

E(Bunl )1 2ﬁélﬁ%ﬂ -1), Hb 3,5 B, RN 1 ERSA; BOR

o*(4)

Black(1972). Brenner 1 Smidt(1977). Fabozzi 1 Francis(1977, 1978)%% W74 it 1 &7
WIH B REEH AR #H IS, Bollerslev, Engle M Wooldridge(1988) % F £ & &
GARCH(p,q)-M BB M H MW T EABELET B ZENAIFL™; Bollerslev,

Engle 1 Nelson(1994)iA 4 L GARCH #E! R 3l HT2F B R4 CAPM H R GERE TE 47 (1)
ZIE AR A 25 i3 & Engle 1 Sheppard (2002) ##H# DCC-MVGARCH 1% X
AEAR B RBMBIAIRGE T H O E W (L Z @A (1999)iE F “CHOW R B ik”
SMRERTH B REMBEHERITRE, RUMEREHSH B REHEAEFTREN

13



LB PN o T e UL .
C FERMKETEQR)E T RE LERTRESKEASH AL B REMRAR
B, RAMKIIRE, KEFRENB RERERRENE, REAETTLUEMS RE
HIRREM"": HEE(2004)EH M EBRAHARERT 8 REMFEHE. HEHEU
KB REMEWMEE, HALEREKY B REUSTHZAW R ZEENRIE W, MELE—
ERE LN “HERMM, BREMBREHETHABRAERX, REIRZEAEK B RZK
W E—CRENYEREERE, MRETRERNETERE, 468 REYBHFE
FAREME, HEEAESHHETRNAEMENARTAFZEN, AEKHNES RELER
FEFF LK AR REE RIS, 3 B REE Y BA XN BT
Y, &/ H R AE#K(2005)E ] DCC-MVGARCH #EI%t b #g i b 0 T S0 B #EAT
5, GRBIT TR B AFMAFENE, HAMT B REMTMAR": 758(2006)iEH
ERFEEFMHEES T CAPM BHItES, WEIL LiEB T 8 REE M
TEHE", BRaEMEEIk M (2006)R F CUSUMSQ Ziit B Xt BT R EH A1 8 R
ITREHRR, ERRALEEFEB RBEATREHRHE, 3 H B R HHMEM
HAERMR™; BEK. FHRERNEHRYI(2007)ZH DCC-MVGARCH #A %l T &,
ERYIR AT AR BB 3 B R, AR B RE S A MR FEAELN T LMK
X7, WHMTWIEEN B RESEAREFMHHAXR, BEFTHRBEATE(EH
%) e, B REFMETEMR, LBHKENTETTHE, B RESKE MK,
g ERTRAIA E RS T B REETRMERRIR, TR T im 5E 31T 89 SR
REREWR FIIEH, HRAT B RENBHMAFE. EHATRT, AHAH Engle f
Sheppard (2002) # i) DCC-MVGARCH AR M BB IE A i+ &A4T I fa 4
B REHI AR
232 DCC-MVGARCH #&8! LL R tH X 8B Ej /v

2.3.2.1 ARCH(q)$&%l
EXNENEMBEARD, Engle1982) F RN T AMBLHRFE

(Autoregressive Conditional Heteroscedasticity)t5%!, f&jFk ARCH #&!, I8 1% :msh
U PR T 3 @ B8 R AR PR B S R R . ARCH #E 8 RIEEAEF L T T BRI LA
L, SINFBFTEXRSTFTETW, MEedhHEn & ¢ REWRIFH

{62,620 080 ) MIERYE R 3, ARCH(QBBIRI R AT N

14



F2E AAKERNA

Y. =B +E,

g, =+lhe,

ho=a,+ ia,.sf_,.

ARCH(QMBIHIR TR 1 BEREQ  AEMEMF THIIRER s B2, K
He /Q 0iiN(0Oh), a,>0, 20, i=12,.,n, HREHFTEh >0; % ARCH(q)
BRI g, K& T ER TR IR ETHIER, FHILEK (M MRERFE—REEERX
UM HRE, BIRERBUEGRTIZPEBIREEME: FH 8 q RE T HHEWHEE T

JESRRE 2 RN ENKE, q EBK, BahFFERR K.

2.3.2.2 GARCH(p, q) #& 8!
£ ARCH(Q#E I EERE |, Bollerslev(1986)32 H T 1 X H B 548 5 75 2 (Generalized

ARCH,GARCH)# 7, GARCH # A &3t ARCH MBI EEY B, Ett ARCH ERFEE
FANBENE, 5 ARMA BEHRLINSEH, GARCH(p,qBE i AR A"

yt=#l+£l

. = ie
h=a,+ ia,.ef_i + ﬁﬂjh,_j

i=l j=1

Hg /Q, 0iiN(0h), Q. FREHFERE: ¢,>0, 2,20, ,20,i=12,..9,
j=1,2,-~-,P ’ uﬁﬁ%#rﬁ% h‘ > 0 o

2.3.2.3 [5E GARCH(p, q) IHH&Y
ELMTHP, FRTGRE=Z AEFFEERLENAKIIMHEIKR. T

SRR, TENSARHATHS UE BN PR AR K B R, B ERRE
N BRSNS RBEFRHE, SELRLE ARCH. GARCH KRy RIAZTEEMN,
W51 8 GARCH HE"™,

EE—ANxIEARBHFT): ¥ =M+, HbM ERLOEAR, {5) &5
— M Nx1EREEIFS, B¢ /Q 0N(0,H), Q_ RREMERE, HENxN
HIEERME, BXTFQ_ BANMM. EXh =Vech(H,), HHVech(DHIHEXHT,
FORESERE H, 0 F = A MRS IK R TIR N (N +1)/2x1 (. @& GARCH 2
BRI RN H RRZAE.

15



Bollerslev % (1988)4% i1 ) /i & GARCH(p,q)i & Vech (H,) M A AR Y :

q P
Vech(H,)=W + AVech(z,_¢l, ) +Y B Vech(H,_,)
i=1

HAw AN(N+1)/2x1 k08, 4, BYAN(N+1)/24758F, H4 B EH,IE
E. BHERE 4, B PHRNAZRTERMITE. WHERFFIBSHHERKR, MiEx
AETERRARZRENTE. WHZEFIIZEKMAEEW. 7 Ri%H8 GARCH(p,q)
BAAFRIFNZFEN, BHTEERSEREHATHELHENA, FERRREE
FL A 2] BB 3 A PR LRI ALTE R

2.3.2.4 'EfHX[6)2 GARCH (p, q) 18R

H F2% [ B GARCH(p, )t %! & [ & GARCH(p,q)iER! I —FFfRifL LR .

LEEY RANREMN T ZHEH,, b ZH THEGHNTE, Rry, 5y,
t RIR T Z: b, 5h, BH PAKERE i MBI TE 29FRTy, 5y,

1

ELRNZNENTE: 5, 5y, E HROBERRETLURRA:

Py ==
g hﬁth_[/'t

FE— M7 B GARCH(p, ¥R B, p, EFTAZH], Bollerslev(1990)#2 i T ¥ X R
BB, BVESE o, AR o, WAL EWERE H, ATURTN:

H,=DD,=(p,huhy )

D, = diag ([, iz, s\l )

R=(p, )m
b D, P& Z37 AR R A GARCH(p,q) 1 :

9; Pi
- 2
hit - CU‘- + Zaiqgit-q + Z ﬂiphit-p
g=1

p=1

(—1 <p; < 1)

HHIXE GARCH.R BB R TREBLZEKFEHARKR, WD TRETSHH
AN, EXAMERARERR, SEREBELF2FEIE . TR, SBREHFARG
g it ) P 51 (8] B A5 AR SR MR HORRAE ™

16



_ B2 ATTRAK

2.3.2.5 ZhZSHEXEE GARCH(p, q) fEE
DCC-MVGARCH (Dynamic Conditional Correlation Multivariate GARCH) # %4, B[

B FMHREZRE X BRERM 77 EHE, 2 H Engle 1 Sheppard (2002) £ E
TEAXREER A LREM.

DCC(m,n)-MVGARCH(p, ¥ EU B € k AR IS IRMISME R 0, thi E5EREAR
H M ZITESM G, ZRE T LRIYE R 0 MR EERE, SgREA IR R E
PRI 5% 2110

Bz/Q.,0N(OH,), Q. %z €M% ME8%, H =DRD,, D,=diag(\h,)

£ih % — VP2 H GARCH WRRBHIM I B4R 2 \[h, SURE & x k Wr3d e

g; P
B, B0+ a8 +Y B, R AHEMEFIEE, R HHTEN
p=1

g=1

DCC-MVGARCH BRI FIZ SHXEM R EN:

Q= [l—iam —ﬁﬂ")é+iam (Ve vem )+2N:ﬂ,.Q,_,.

m=1 m=1 n=|

R=07'00""
Sy, = D, WEREITH, O RETE g, SRIER, O R0 FHAT
Jaw, 0 .. 0
EOFFR g, Ammxpwn, mo - o Ve o 0
0 0 .. g

0=T"Y vy JHFlMREMTAEHERN, O FHa, B8, % DCC-MVGARCH

t=1

BURSH, HHRRIFERERETTHRER ST ERNRE, m M n A

JEEEGL BT R R S RIRREYE, ERBR @, 20,4, 200 ) a, + ) B, <1l

m=1 n=l

Ak

17



TR F 2B 7 T2 e 3
DCC-MVGARCH # R i S Kl it T LB AN D Bk A 7 -
1. BT R —RP R E A 84 B GARCH R FIFHELR £,
2. FIRSREWIRZE L GARCH B RAETH L R BHISNSFAHHXIER .
AR AL X B LUAR BR AT AR R A -

L= —%Zr:(klog(ht) +log(|H,|) + £,TH,"£,)

t=1

_ _%ZT:( klog(27)+ 10g(| D,R‘D,|) +&'D'R™ D'-ls,)

t=1

_1s (klog(27r) +2log(|D,]) + log(|R, |) + V,TR,_IV,)

t=]

BMAE S 0T USRIBEBD: (4.0, .0.v)=(sv) »
b =(0.a,, ., B, B, ) 0% i AWM AR GARCH T BISH.
FE—NBEMSEMEHE REX, TREBRBE P kxk BRI LAE R,
B — W BAUR R AT DARIA K »

OL (¢/z,)

=13 (kiog(27) + log([1) + 2108 () +&D,'1,0,"s

t=1

= —%i(klog(Zﬂ) +2log(|D,[) + E:TDr_zg')
t=1

_%i(klog(m)““i(l°g(h"’)+%J)

t=1 n=]

Z(Tlog(Zn')+i[log(hn )+%D

n t=1

I

| (5=

IR SECh &M, E-MBHLRR B T URTRA:
oL, (v/d.¢,)

=-1i(k1°g(2ﬂ)+21°g|D,l+1°g(IR,I)+e,’D."R,"D.“e,)

= ——Z(klog(Zn')+ 2log|D)|+log(|R [)+v/R™v,)

l-—l

18



B2E MXBERNG

BTG H &M, BMBEEE AR log(|R[)+v, R Y,, HEik
T LB AL UL TR B 0t B 8 DCC BER 195 5078 U A -

oL (v /ﬁ,et)=—%zr:(log(lR,|)+V’TR’—lv,)

t=1

233 ZEX DCC-MVGARCH #HEI TRIIEE B R
B o) HRRE i WRRETE, o WTHASNNENTE, o, HNER
¥R i MRS THA S RSB Z EMHEZE, R MR i BWHE, Ro AT
A, 16 RETLE . = Je - COV(RR,)
o, VAR(R))

B AR T EMEFRRRE, NN RETURTA:

COV(R,R,) P [y h,
.= - o\,
mt

VAR(R,) h

mt

» WMRETEMHRR

K h Wb, AR REEREEZNTHHSWSEENEGTZE, TED
BARK B R T HA SR SE R GARCH BRRE, o WEIMREEFREES T
AR ERZ BN RRE, o LUBid = DCC-MVGARCH AR IKE.
234 TEXHTEBRAHARTHES~BEERR

A HIRAR B RBAR F AT LR~ REERE, ARSNGB Y
BAMNRHNNRT, RIBREEE AR RLT, EX—REEABENRENRTEERN,
FEAT AL 2P B 4 & S B KRR RS, AT DLRR A — N MRIERY, B4R TF:

max  B(R,)-3 5 E(R)
sd. iﬂn 'xl'l s ﬂo:

i=1

i=]

0<x,<4
Horp E(Rp,)ﬁi t NZUTWIEEEA S HERESE, E(R, )R t HZIEATILEH
WA, x RESTURENNE, #EERLETUNEYAET 1, ZTUNE

19



o BN e re AT
WEXKTET 0 BPTET A, EIEREETLURYE A4 XK T WA ENENTE
HLURFERERSRMILEE; AR HAZTENREHERKHRD, B, RE
W2 B IR B S M REABNREERBR KA, 3 E B, KT B2

Bt < By S Bosse s Buine =min{B,}, B, =max{B}, i=12,..,n, EUERELEFT
18, HBEEX B, AREEMEEL, M., BUEBRTIRENESTIZHAS

i

&, XEHITIVAREAEHIERKERKRY,

20



BIFSUESH
£3E ZESH

3.1 BHEREFESHREEX
AXMBEABIERIET Wind FESRBIE, HPam | AW iR

o5 23 MTI R AW SRS, £ HREEHER, —lOOx( IP £.) » HF R

t-1

HEHRKEE, POAE t HEWEM, Py A% 1 BBERY, BHEEEN 2001 £ 4
A3HZE200859 A 19 H, 31809 M HH. MHHELHER Wind 258 A RIEH,
ZIEBE R B THREBRETHXS N LB S RGNS, ERTERATHE
BB, REELER AL —HIEE, Wind 28 A BIESEREFEE LE. RYLES
T LR EAEAREAR, PIRERAEANERTHE. TR %0EA Wind iE
BT, HIEERE “iElS AT EIE5]” FHIE. REEIERE
(3t 234, HhaBERKEE. RI\TY. SiETk. AR, 2Rk, XiEe
. FREAR. BLRE. £RMSE. BHfE. HERE. SULEE. a3t 13
MK, HIETEXAEERERE. GORE. AMFE. ERKEPR. AT, BF
T, £BIESE. VW&, EALEY. Kbt 10 Mk, UREREER
WEHE, BSRNERE AR, BEMRESG B RGEIHE¥ R Wind iR,
DCC-MVGARCH #&! & Hfh vt KA 715 & 7E Kevin Sheppard (2001) 124tH)
Matlab EFEFEM FHTHREB RN, BT RELNRTHIIATUREEIRE
Matlab7.6 F 5™, HAMAS K KA K9 Eviews 5.0 F5E R
3.2 HEEIREEREREIT S

FRNEAE AT EERENE. BRKE. B/ME. frHEE. WE. BELR IB &

N

%, ﬁ‘%ﬂ&%h\/ﬁl—lZ( ) FARBIEIMBREE, N ERATR

i=1

- 20
MEMN L,y REFRIME: {WES=—M¢=LGT§-—-EX?&5§F?§U%$EI%§Y2{EEHF
XFAE, K6 =5\ N-1/N REBFEOH WG, WRFFIE A RIFRE, S E

21



T LB 2 PR TR R 1

A0, IEM S HEKRE RIS HE KWAER, 7180 S EEWREFIIOAE KK AR

—Z(J’, y)
m%lEK=——a—}ﬁﬂ€ﬁ3€'F?ﬂﬂﬁ‘fﬁﬂ‘J&Ej:FiEﬁ}§ Hp6=sN-1/N &%

B ERA WM, ESHEKER3, WRKMEKT 3, 4A0LNEREXTES
g, MR KEMF 3, FISAHANTESTALFEN; B it E

JB = N6"[s2 —(K 3)? ]m%n%yu&mmmw b S HIREE, K b

B, k RFFIGEHRTSEMM . EREE GXFFIRMNESSH) BIALAERT,
JB A& ERMNEBER 28 24i. JBAHETERKEEME (PHE) £ IBLitR
B EEE THRNENEE, MRZERD, WE—ELEHKFFELRRR.

ZHRBR B RTINS HFERERLER 3.1, Tk, XERH#. LRSS, &/
MR B, RRTE. #BIESRURNIMREETLNFHNSXZEARSTE
A RS, HRHEDTREES A B8 SRR TS B MR X R & /MEFH
BEREMER, RUBTRE A RITIHLATHRKIEE MRS, &850 BEKIER
HEBEZR: BT RHMNEITES, HRBITUIRRMFEEKTE A BR, X9
AT R B E RS & AENEREREERNT S A 185 BlX il s 5 asah
RGERFA A RS BT REITL. SRRS . B R &S CETIL I 43 A R I
Ak, HREATUR S HE R AAR, 3 EFH RS EFFIREEETRT
IEAS SR 3, ENET2IMRIEERIFFE; 1B 4t B S P EBIEL T Al
HEMIMBEERTFIESS .
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FI3FE LIEST

% 3.1 BN R RIGIHFIE

irdbies HMME BXKE BME WEE O WE O ¥E IBSKIUHE PE
2 ATEH 0.0168 97432 -8.8738 1.8162 -0.0446 6.8343 1108.781 0.0000
KA 0.0016 9.9967 -9.2322 2.1416 -0.2165 5.8817 640.0533 0.0000
KT 0.0611  9.9965 -9.6749 1.9954 0.1559 6.0976 730.5586 0.0000
HEATW  0.0168 9.7052 -8.6664 1.8492 -0.1574 6.7718 1079.796 0.0000
ANREY  0.0152 10.0050 -9.3683 1.8662 -0.0711 6.7603 1067.364 0.0000
BHATI 0.0172 9.8556 -9.3789 2.0777 -0.1714 5.8840 635.7729 0.0000
TEEfE 0.0326 9.9835 -9.5711 1.8392 -0.0820 7.4366 1485.638 0.0000
EEEA  -00058 9.8846 -8.9664 1.9953 -0.0409 5.9579 659.9567 0.0000
B RS 00298 9.6885 -8.9638 1.8616 -0.1028 6.4036 876.3579 0.0000
SRIRS  0.0460 10.0080 -9.0819 2.1377 0.3199 5.7723 610.1517 0.0000
EHIE  0.0287  9.9679 -9.5141 2.2596 0.0422 5.5498 490.5723 0.0000
#HEMRE  0.0085 9.8683 -9.5722 2.0298 -0.2597 6.6056 1000.217 0.0000
XAAEIE 0.0069 10.0050 -9.8545 2.3639 -0.1054 52573 387.4207 0.0000
Z&1T  0.0011  9.5795 -8.8593 2.0053 -0.3344 6.2445 827.1603 0.0000
|HE 0.0437 95787 -8.6985 1.7438 0.2107 7.1065 1284.446 0.0000
GigUR¥E  -0.0023 9.7027 -9.2678 2.0410 -0.2982 6.5179 959.5987 0.0000
AMFKE -00146 99911 -9.6365 2.3548 -0.0728 5.6166 517.6433 0.0000
EAENR  -0.0079 9.8606 -9.5431 2.0306 -0.2607 6.7608 1086.598 0.0000
AMmALT 00201 9.8082 -8.7928 1.8907 -0.1650 6.0397 704.6382 0.0000
Bk -0.0298 9.8138 -9.2279 2.0914 -0.2178 5.5782 515.3423 0.0000
£BIESE 00294 9.6658 -9.2387 1.9849 -0.1026 6.5663 961.8299 0.0000
PR & 00216 9.6997 -8.5476 1.8888 -0.1516 6.5601 962.2393 0.0000
E44Y 00137 98918 -8.6852 1.8776 -0.1200 6.7961 1090.539 0.0000
HAb&EN -0.0233 9.8043 -9.5021 2.1507 -0.2748 6.0955 745.0239 0.0000

3.3 #3I DCC-MVGARCH #&%

3.3.1 ADF F5) a8

EXTH P BRAEET, BFFIRA TN, MR “EREE” 8. EHitR
Z o [B] FHIE AL S GARCH REREE LUF S TR A a2 B, “Fiatk”
RS G VHRFIE A BE RS () OIS TT AL, FRB PRt MR 50 05 v — RIS K A S AL iR
Kk, P XAFE DF (Dickey-Fuller Test) #3. ADF (Augmented Dickey-Fuller Test)
K% LA & PP (Phillips-Perron Test) #3505, A3 RA ADF 307K A K it 8] 31 #F
#att, ADF RBFEELERRFTRALMARZEER y, (155 25 ok 6l =m0 51
X, BUT=#MER:
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bl P A7 R AUATS S

4
1. BAHSRAM EEEER: Ay, =08y, + ) A0, +&,

j=l

20 WAHEON, BENTEHEE: Ay, =a+dy,+> Ady, +e,

Jj=1
3. AHEBORN ERBER: Ay =a+ fr+ Sy, + Y Ady,  +E,
=l

B, o B 60 AREH, tRART, PRBRWET, & RBEHUIA.

RRFSy RETRARRR y MEKSRENE, WETERE: H,:5=0; &
BER: H 520, MBEBRRFIGE— AR 2EBRPREELLR, F
5 y, AT REEAL & B RTINS R AT . I b 6 B THE S 5t B AT FRR
SHt G BIRE, TUEEESEERREEZEHBER, LHRRTFI ), R
KPR

7EHAT ADF KRE, KM o 754 A BOTORIN ol 4] LU i i 4 J 5

FIRhZe BRI 22, /a8 HE#E % R A AIC (Akaike Information Criterion) #EF1
SC (Schwarz Criterion) #EM, AIC {Hak 2 SC {H#/ M.

41C =217 4 ng SC = —2%+-;-(1n7)

Ko, l=—g[l+ln(27r)+ln(ér%)]j§1u?i§®§ﬁ, TARAKE, k HRTW

R E

3t & RB B R TSI BEAT ADF FFHIPRERR, KIE AIC MENERRE S B, A
B E R BB, 7 1%, 5%. 10%K) 5 Z 1K F T8 ADF K5 I 548 5 5
41-2.5662 -1.9410. -1.6166. FIHBMHEFFIMFRERBRESRIENE 3.2, RAZ
PR S R AIE AN E IR, BIISR P Ra Rt fal R BRI .
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WIE AT
x 3.2 ZHRBNR RS HTFRAERR
IR tgudE TUEHR (gibE TkER (4 E
2 ATEH -19.3628 WML S5 -18.8745 AMFEHE  -22.5475
KW -19.1323 SRURSES -41.2865 HEARENR]  -23.5562
KT -19.1930 B -19.5979 AWML T  -19.2354
BT -19.1870 #HEMRSE 233674 ETFITIL -19.5554
AHREN -17.5233 X4 EHE -19.6830 @SB -19.1188
BRI -193740 E&47TN -18.9990 HLMKIRE  -19.3944
TiEtfiE -23.6563 ®HE -19.4273 EHEY  -22.6270
FREA -195971 958URE -18.7132 HAhkiddk -19.0706

332 HBIGMMWEEFIIMEERE GARCH 32

GARCH FERIP—BBEWNANHE: WESBROLTETE, EREFXREMHNT
R, #BREREN—NER, EEH 0, TLIERRRYMNZRA TGRSR R
WENTE, —MREHE RPN EREAANSEEHENMET, B—MEEHERNY
EREANEW T ERET. BN ERRENEFENERENEFTE. A0#Ed
T EFFFIR B HXRRRREEFRIER, U A REKEEFTAE, KA
HK BRI EHE=A5E NN FEDSEEAXN, Blke A RENIEHER
KAV EEN: 1 =ar_ + fr_, +¢&, ZRBENSETBRFNREITFIIMX
YRR B 7 7 ZHER T DA (R I8 5 F2 1 VAR 1 LA R 2T % F GARCH 28 RN I &
B,
3.3.2.1 FFIRRMAGE

SNFEE: y, =b,+bx, +bx,, +-+bx, +u,, WRBEHEZETHEHEZE
FEEWXRKR, Beov(u,u)=E(uu)=0 (t,s=12--,k), WFRBEHLIRZETZ A
FIEEMKE (Autocorrelation) ZFFIHI% (Serial correlation).

AR AKX E LK Ljung-Box Q &t & RMKAFFIHKM, Ljung-Box Q 4t &

2
r
J

RABITX B RECRAERR A%, 0, =T(T+2)Y ——

, Hoh r RAER
Al =]

S j Y EHIE RS, T RREARE, P HEEMMENE, O, BAEMEY P 1 425
fi. WEEH O, Gt BHEAERIE BRE N B EWATRENIGAE, NE2EESE,
RERFERFIME, BIESHEEN QMR ERXESEETE, O, %it

25



LR P25 I AR 3T

BRPELE K, MBEX—HENEP, O, %t &8 HE K EEWKTFHIkFE,
B R, BB EFFRIFE P Y EARX™.

A Ljung-Box Q it B A HFERILE G MR E 5k ZE T 7 R HIEAT AR R,
HHE 3.3, RUREFIIARFEEBHR, MRENTHFEESEN ML, TR
WEN AT LA ARCH RAEADR IR

% 3.3 W 10 MR ERS 5% EF 5K BAHXERR
MENE BZE QStat HREPM HETH Q-Stat HEFHPE

1 3.0028 0.083 29.752 0.000
2 4.1012 0.129 47.370 0.000
3 4.1251 0.248 74.659 0.000
4 4.1252 0.389 97.345 0.000
5 42517 0.514 117.60 0.000
6 6.1959 0.402 139.60 0.000
7 6.7744 0.453 163.11 0.000
8 9.8176 0.278 197.70 0.000
9 10.202 0.334 204.83 0.000
10 11.912 0.291 216.44 0.000

3.3.2.2 BAEMHHEE
WEMEAER . y, =b)+bx, +byx,, +--bx, +u,, WREEHIREIM %

AREY, WNARMBELENNEREAR, MKENLR BERTEH
(heteroscedasticity), Bfivar(u,)=0#%% (1=12,--,n).

ASCKA ARCH LM BB R SVIREFIINIR T EME, ARRERRZRETEE q
B #8%H ARCH M5, HFEBL—MHBRREIEG’ = B, + Ba, " +-+ B4, +5K
HH, ZR—ANMELNER q e F I RERENER, XMRBRIRERAS%
HE: FAUHEBRMMEHE T HRERE EEUENRRE;: Obs*R*ZiHER LM
RBGHE, TR (n—q)RURREIER, 7 H BIMAHET, (n-q) R RME
Bh q 8%, kk(n-q) R 5% Ea FTHKAE 2 (q), mB
(n—q) R*>1,2(q), WHES: Hy, EVUERI PR ZH™, Eviews Bl % AR
P EMKDRER, PHEKET 0, MEWEFESH ARCH B,

Fl ARCH LM RR3HIEHEMERHNRERTRTERR, WE SHIRRER
HHE 34, NRKMAEME P=0, B4 TREFIIASHFIE ARCH BNHRER®, B
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F3IE LM
R EF 57 EER ARCH R,
K 3.4 a5 B ARCH SN L

F &t & 18.2162 P14 0.0000
Obs*R’%it & 86.9702 P{H 0.0000
i, FHALRATI G BUR R FH RIE AR R E LA KR ZE TS B B A<

AR EERRBEST U EERRE, FAMRENYENBEARRRE RFH

2B GARCH R 444

3.3.2.3 EIHTEGARCH(1, 1) RE
BEBRERFTINBRXRRUARR T EZHRRE, 255 SRR Py S

8 GARCH(I,)EH, BEAMSHHERmT:

4 A FEHY GARCH(1, )R RABAAITILE GARCH(1, 1)
7. =0.0382857_,+0.0304867,_,+ £, 7 =0.065721r,—0.0395197_,+0.054216_+ &
2={1.608102) (1.304530) 2{2.742075) (-1.59%284) (2197367)
h, =0.042682+0.1076465>, +0.888020k,, h =0.056013+0.11029027,+0.884544 ,
2:4.624664) (1123010) (104.7125) zA5015046) (914506 (90.84866)
SKAEATIL A GARCH(1, )15 . #3547 ML H GARCH(1,1)#E A,
r, =0.046551r_,+£, r =0.047615r_+0.031798r_,+ £
2=(2017194) 2(2045038) (1.338271)
h, =0.076688+0.11734362 +0.871405h,, h, =0.037517+0.106297> +0.891420h, ,
24.940315) (1081126) (13.76317) 2(4.7239%7) (11.08247) (109.4866)
2 HFEWATILH GARCH(1,1)HE R : EHITALA GARCH(1,1)#E R
r, =0.041606r,_,+ £, r, =0.066046r,_,+0.041740r,_,+ £,
2{1.725974) z.5(2.742241) (1.686956)
h =0.065462+0.129511£% +0.860674h,, h, =0.051590+0.1105045 +0.885577h, ,
2(4.806838) (11.02972) (69.15277) 2(3.626777) (10.28283) (88.91697)
Ria B 4TIk GARCH(1,1)HEE! 5 BHEARITIH GARCH(1,1)HE 2!
7. =0.040729r_+ £ 7. =0.039251r_+£,
2.{1.783525) 2.51.561340)

h =0.051674+0.1222368%,+0.871707h,, h =0.062818+0.09706852, +0.894078k,

26.344271) (12.20950) (99.04915) 2(4.043093) (9:891981) (92.89853)
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B

VT AIIR

L 54T GARCH(1,1)#E%Y
r= =0.076059r,_,+0.037258r, 4+s

z =(3.262595) (1.559586)
h =0.049860+0.110802&7, +0. 882702h
2.{5.883651) (10.359%5) (92.50096)

5B H 4T W B9 GARCH(1, 1) %Y .
7. =0.060702r,_+ £,

2={2.472087)
h =0.042442+0.087248£% +0.908927h, ,
25(3.960164) (9.338068) (96.69177)

SCALAE ST ) GARCH(1,1)8E 8!,
r, =—0.051756r,_,+0.049466r,_,+ £

2(-2.147204) (1.963177)
h 0.069228+0.084875¢>,+0. 906877h, .
2H4237164) (9.127850) (12.6432)
AT A GARCH(1,1)HE RS,
r=0.059144r_+ ¢
2=(2.516149)
h =0.038882+0.1232127  +0. 874793h
24.997020) (12.05923) (93.79545)

AWM K BATILHI GARCH(1,1)# %
7. =0.056411r_,+0.049579r, .+,

2~2320577) (1.540514)
h =0.089980+0.079745¢7,+0. 907694h
254.729601) (9486361) (108.7844)

B TATIL ) GARCH(1, 1) A,
r, =0.043517r,_,+0.034858r,_,+ £,

21 871901) (1.435227)
h, =0.048136+0.104347£7,+0.889527h,
25009219) (1087711) (104.5805)

& B IEEBITIK GARCH(1, 1) %Y.
7, =0.0381757,_,+0.053267r_+ &

2=(1.573881) (2221237)

h, =0.042182+0.102007£2,+0. 894340h

2(5202568) (t061%9) (106.1020)

SRR STV GARCH(1,1)#5%.
r,=-0.055574r,_+¢,

z+(-2.139723)
h 0.098522+0.085228&7 ,+0. 897883h
2(5.6245%9) (9:662303) (90.05613)

#HES MRS ATILE GARCH(1, )RR,
=0.0389497, ,+0.039181r,_,+ £,

2=(1.622552) (1.620537)
h, =0.038774+0.098581£2, + 0.898700%,_,
25(4497950) (1049656) (106.24%0)

AT GARCH(1,1)HE R .
=0.0620717_+0.035838r_,+ £,

22.601463) (1.460230)
h =0.035358+0.100885¢ ,_]+ 0.898053};,_1
2~4.987643) (10.3%051) (111.3104)

S IREITI ) GARCH(1,1)IERY .
=0.062663r,_,+0.056252r,_,+ &,

2={2. 674528) (2293043)
h =0.034689+0. 1065048, o+ 0.893845h,_|
2=4.703213) (11.57941) (120.7091)

EACENRIATIL ) GARCH(1,1)45 %! .
=0.0607137_+ £,

2(2.625178)
h, =0.033185+0.097664£>,+0.901211%,_,
2{4.494409) (1061550 (112.8485)
FLF 4TIk GARCH(1, 1A= 8!
r,=0.054282r_+ €
252.331072)
h, =0.052839+0.093177£%,+0.901926h
2(3516707) (10.78147) (121.8276)

UM & 4T ) GARCH(1,1)IE %! .

7. =0.055157r_,~0.047467r_,+ &,
2.5(2.353817) (-2.007983)
h, =0.034301+0.108907£2, + 0.89083 14, ,
2~(4373074) (10.63011) (106.1915)
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¥38  SHEAH _
HAth1E M A GARCH(1, 1) RS ;
7.=0.065115r,_,+0.0490077,_,+ &,

B 254 AT L) GARCH(1,1 )45,
r,=0.061379r,_,+¢,

t-1

2{2.691951) 2={(2.881365) (2063075)
h, = 0.042860+0.122681> +0. 875940h, . h, =0.051662+0.102482£ + O.893333hﬂ,_1
25(4.612000) (11.98346) (105.4663) 2+(4.268339) (10.55906) (106.4823)

A% B IR A R A R GARCH(L, 1) 125 FIRE 5 LA KSR £ 7 5 AT
BEXME, KUAFERENFS 8%, MREFFIK ARCH XINRRERBLE
TRAFEFE ARCH RV . 225 & GARCH(1, 1 )#E R o & %44 75 = 5 728 ARCH JiUH! GARCH
MR BERER, RAKGEFIAEEERRNEEYE, 3B ARCH IS5 GARCH
MABZ AN 1, WA GARCH(1,)id 22 Fial, HE&MHERMHEHERSER
%, B EMBEhxRROEHEEHEME . EHEEREEFFIET GARCH(L,1)
WRIZ JG, REUEIAF R IR &0 5 25008 KA R ZE 50 .

333 a2 ABHSETIERIER DCC(1,1)-MVGARCH(1,1)#&58!

3.3.3.1 tﬁ)&ﬂci&%ﬁwm DCC 38
& 4% Kevin Sheppard (2001) R{tH) DCC MBRER, M2 A FEABRE5&TL

Rl e R B R GARCH(L, I /G IR LR E RS TIRE, DA AR

U R R EETWHRENRRRREFEENSHRRR . XXDHIXHE 5 BrA#E

10 R gtATHY R, WIS RENR 35, HA PERRMAXREHHFRM TR, AR

ERARSTILE P EAEZEATS, HABTUMRESRIGELT FMHRRENE

HHRMBE, BITLUAANS A SRR R 5 ST Lis Sl S R M A SRR KR,
& 3.5 £ A BREHTUIREIRHEWIRER K DCC IR R

WREFH] PG SMY) PG 10FY)  WZEFH PGHE SBY) PERE 10 B)
LM 6.5642¢-005 1.6957e-008  ZZE4TIL  4.1478e-006  4.1209e-010
KT 3.8558¢-004  2.2502¢-004 ALK 0 0
HlEAT Ik 0 0 YRS 2.5150e-010  9.3039e-012
AFEN 3.5008e-011 1.5378¢-009 AMZEE  1.0730e-012 6.7057¢-014
BT 0.0084 0.0082 BARENR]  1.0921€-009  4.7806e-013
Wi fE  3.3083e-008 8.6363e-010  FAylfkT 0 0
{EEE A 8.8883e-004 3.7656e-005 HLFATI  4.7471e-006  2.1919e-007
[ERI&:E 0 0 £BESE 7.9081e-013  1.5321e-014
SRS 0.2052 0.1600 PR & 2.2168¢-006 6.0741e-012
B Hu= 0 0 En4Y 0 0
HERSE 0 0 HAt#ligEdr  4.6336e-004 1.0137e-004
YALAERE  8.1415e-004  4.0752e-005
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ALK FE LTV A8 3T

3.3.3.2 ETFDCCHEETHZ ABHSSITRERRARBHTRXRY

DCC(1,1)-MVGARCH(1,1)# % [¥] 3 37 b & 7E Kevin Sheppard (2001) & {£ ] Matlab
FEREFEM LK, BESENETTERFELER 3.6, RAZTUSERTEEHTF

HI IR AL R S TR S R & AF T Z KT 0, ARMAKZMA/NTF 1, Hikpce

BRI E RN R M. £ A BREE R 5 ST B0 R E RIH) 3 AR R MGy
EVERE 3.7, HAPHETLRFESHXREEE 0.9892, TAMKEATILKFY
AR RZHREF 0.7064, T HAGESFHRRERTL, WRETL. SRRET
W R B, XET 54 A RERERZ BINZERXREMN B ERTHMIT
b, A FBRHRERESTWRBNERNZEHXRBERMR 1, TRAEITEH
HEMKRBHFEEEEER.

% 3.6 —Jjt DCC(1,1)-MVGARCH(1,| i & ) 25t i+ 4 R

ITIkIE R

a

B

a+B

ITlkiEH

a

B

a+p

R
KAAT
HIEAT I
NGE A
BHTI
e etk
FREAR
[ERI4:8)
F RS
5 =
MRS
piaid

0.0313
0.0708
0.0352
0.0780
0.0678
0.0633
0.0547
0.0560
0.0322
0.0578
0.0603
0.0568

0.9672
0.9096
0.9636
0.9121
0.9196
0.9330
0.9280
0.9398
0.9441
0.9392
0.9369
0.9291

0.9985
0.9804
0.9988
0.9901
0.9874
0.9963
0.9827
0.9958
0.9763
0.997
0.9972
0.9859

ZETik
B KE
GILUREE
AMRA
HEAREN R
AT
RLFATIE
ERIESR
DU &
EHLY)
Hibmlg

0.0514
0.0470
0.0578
0.0472
0.0621
0.0525
0.0482
0.0487
0.0386
0.1116
0.0396

0.9431
0.9519
0.9401
0.9495
0.9291
0.9454
0.9477
0.9492
0.9585
0.8693
0.9528

0.9945
0.9989
0.9979
0.9967
0.9912
0.9979
0.9959
0.9979
0.9971
0.9809
0.9924

R 3.7 & A BB RS AT LI B G R K3 AKX R BN ST

Tk HME

BAE

B/ME

bR E

AT

¥E

BAE

B/ME

bz

RH 09079
FH#E 0.8490
i 0.9892
AR 09147
B 09317
TiE  0.9196
58 0.9239
BME  0.9471
45 0.8034
= 0.8785
AR 0.9312
g 0.8140

0.9896
0.9768
0.9987
0.9941
0.9865
0.9937
0.9843
0.9920
0.9174
0.9890
0.9952
0.9703

0.7156
0.2804
0.9319
0.2899
0.5779
0.6713
0.7207
0.7437
0.6075
0.4407
0.7296
0.4878

0.0564
0.0803
0.0108
0.0613
0.0384
0.0556
0.0361
0.0409
0.0482
0.0909
0.0521
0.0822

Ga
s
Akt
it
=
T
SR
B
B 25
Hopt

0.9497
0.9190
0.9364
0.7064
0.9105
0.9642
0.9182
0.9344
0.9712
0.9200
0.9146
0.9067

0.9908
0.9936
0.9941
0.9629
0.9907
0.9966
0.9812
0.9959
0.9957
0.9957
0.9816
0.9855

0.7811
0.6164
0.7205
0.2223
0.5855
0.7327
0.7408
0.6690
0.8874
0.1514
0.7791
0.6123

0.0321
0.0661
0.0422
0.1654
0.0587
0.0314
0.0476
0.0508
0.0184
0.0814
0.0367
0.0558
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W3E SHES

34 FEIUME B RABARTHHSITLE~EERE
EITUEKAIR T B REMFITHFES

34.1

A B B B GARCH(1, DR R B BTSN 2 AT SR R &4 T E b,

Rk, WL DCC BRI o, BT B, = p,, - /7:’-— SR B RHL

mt

FATUIRBN R B RBMATHFIEIENR 3.8, NIIEKRE, MMM B REFEE
ETF 1, XHIEET B REE—HRRHE, EMNSKE. BME. RHEELRHR 2 P

ZATI I B RYEHERE, BTUIERHNE B RYFEEEENER, XHE
F0 LA BT ERE T s MR A —2 SR m b RER
PAR AT L A8 55 S R RO ) 22 R R ORI RE

AR B R BB AT LUK K T B AT S A BE B, BB S ATk =K 3K,

HepRERATIWERE: RKBHEITIE . BT, SRS, Sk, JXbrksg
Tk, AT AR E AN Br BT ETE: AREAT. EeMEITIL. &
s poRh, EZAEY: PHATWAER: RKETk. SET. FREARTL. BLHASIT
b #HE|ETI FETk. AMKR. GLURE. EREF. AL, £RBES

By LS

R 3.8 FATIIRHINZE B REMIGIHRE

7l

HE

BAME

&B/ME

b=

i

#1E

BRKE

F/ME

PrHEE

R
P
&
~H
BH
Rie
=8
7 5
My
gad;
3t

1.0491
0.9485
0.9959
0.9263
1.0721
0.9097
1.0582
0.9656
1.0076
1.0789
1.0122
1.0970

1.5442
1.5474
1.1350
1.4141
1.6740
1.2944
1.4388
1.4150
1.9772
1.8014
1.4069
2.2881

0.7184
0.3583
0.9000
0.3969
0.7028
0.5255
0.7422
0.6715
0.5463
0.6568
0.6055
0.4978

0.0971
0.1324
0.0407
0.1031
0.0989
0.1097
0.1107
0.0718
0.1826
0.1350
0.1126
0.1848

ZE
L1
g
At
A
Atk
i
£
HUH
E#
HAt
¥

1.0278
0.8706
1.0161
0.9524
0.9880
1.0113
1.1109
0.9947
1.0004
0.9403
1.0759
1.0048

1.3625
1.6901
1.5653
1.6274
1.5675
1.2772
1.9182
1.4067
1.4516
2.4168
1.4498
1.5943

0.7812
0.6050
0.7093
0.2844
0.6082
0.7195
0.7147
0.6798
0.8223
0.1514
0.7461
0.6150

0.0947
0.1110
0.1188
0.2253
0.1207
0.0774
0.1415
0.1007
0.0737
0.1296
0.1077
0.1165

3.42 FJATURGRE A S X EEHIREE 5
HOERE - B SRR EAREIAT A, A | MRS S KK UURRA
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- TR P LR BB A F AR 3 __ _
ol =plo,+0,’, HPBlo, RBEAGANBKKE, BAR LEL S BB B HERE
RE; o, KRETHHR LR BNHZIEFTRENFRFENEKEE, BATLUET
SEUBREHGRRE . E5THRRSRARARGMK TR R ER, sk
RENBEUATF LR, FEdiEssA SRR o ERGENE R IRE LEK.

2 2 2 5
RERR b KRB R LA 6, BT LA R 0=/;—"=(-”—3L) Zm=p2, EI%

i o-m O-i

FHIESS R AR o7 B RS £ LB 6, 3R AT AR R A IXRHIE 25 M 2 & 55 T 35 46 Bol 2 R 18]
HIARK R B PHE p, e BATIL RSB &y B MBS EL Bl MGG E 7 R 3.9, A

BERAEXE, SITVRGEME & B IR EX9E K8 0.8299, RIAZITILHSIZH
AMGERIERE K. P RENR HHESMITILEFEHETIE. G681k, Al
T UL RV I ST, REXNR AT EFERMTL. SRS . Xkt
BUUARAMEKEEITIL. X 4 G0 T REXRK LEIFEREZEFHIURITILAIK R
5gAMnNe A BEREXERNER, X B AR —RZSTLR R E4S A BT
RERRT. A, REXNBEHEHAREMITLELEZ A BBRARNWEREESTREN
RHsgEiT, REREEHABREITILSS A FFERRERAEREHRAN 2006 FELA
EUEEEEBRRES, MAEXRREME BRI, FAT R BN FE
BEETHRTEANTGE A BRREARNI S, YR THERBIENS, XL
THREPEA BT FEETERIIMRZ.
£ 3.9 TV ARGENE & 5 X H B PE S HFIE
T M BAXME BAME WHEE T BE BXE BME EE
KA 08274 09793 0.5121 0.1003 %4 09030 09817 0.6102 0.0595
K 07272 09541 0.0787 0.1292 fr&h 0.8489 0.9873 03799 0.1157
#li% 09786 0.9975 0.8686 0.0211 #iZ1 0.8786 0.9882 0.5191 0.0767
AR 08406 09883 0.0840 0.1045 AKH 05264 09272 0.0494 02170
B 0.8696 0.9732 0.3339 0.0679 &4t 0.8325 09814 0.3428 0.1016
IiE 0.8488 0.9874 0.4507 0.0993 A4k 0.9307 0.9932 0.5369 0.0586
{£8 0.8549 0.9688 0.5193 0.0650 FLF 0.8454 0.9627 0.5488 0.0850
BH 08986 0.9840 0.5531 0.0747 48 08756 0.9918 0.4475 0.0916
4@ 0.6477 0.8416 0.3690 0.0764 MM 09436 0.9915 0.7875 0.0352
#iP=  0.7801 0.9782 0.1942 0.1487 EEZ§ 0.8531 0.9914 0.0229 0.1267

#AR 0.8698 0.9905 0.5324 0.0932 IHAh 0.8378 0.9634 0.6070 0.0662
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% S STETRT X0 Matlab T
B 5 SKAEZ T2 PHEXHY Matlab 12 FF

% WRELSREFFIR DCC Rk
[pval, stat]J=dcc_mvgarch_test(data,archP,garchQ,nlags)
% WHHHBHRRE
[DCC_parameters,DCC_loglikelihood,DCC_Ht]=dcc_mvgarch(data,dccP,dccQ,archP,garchQ)
DCC_corr=squeeze(DCC _Ht(1,2,:))./(squeeze(sqrt{DCC_Ht(1,1,:))).*squeeze(sqrt(DCC_Ht(
22.9))
% wHE RS R B
sriskprop=DCC_corr.*DCC_corr
% HHE B R
beta=DCC_corr.*sqrt(indusvar./markvar)
% THEITWREENERKRER
for i=1:t
x(:,i)=linprog(-R(i,:),Beta(i,:),mean(Beta(i,:)),aeq,beq,lb,ub)
r(i)=dot(R(i,:),x(:,1))
end

r=rot90(r,3)
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