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H EZFEARK A LT .
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sy T, HHXTEAETZ ¢, s, M, (02 ) BHZ
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matrix) L b, ATLIK s, FREE N E DUBED
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FIRXT & r, ST R0 R

r, = Us, (6)
MER#H S BEG MRS 5,0 = 1,2,k
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Ty = w; + iams%,:-u + i}ﬁivﬂi,t—r (8)
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PSRy, BISHEAR A E U AIAE T LA B X 45 37 B
43#) GARCH BAEIRIfETT. FHEAIAT 4T

HREMERER UK. d T M
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X EHXARAETRIE S T —MEEM A,
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Fig. 1 (a)Daily return of Shanghai A share, from Jan 3, 1997 to Dec 15, 2004. (b)Daily return of B share over the same period.
Fitted volatility of A share (c) and B share (d) by IC-GARCH model

£ HETH AR Mo s B, A
G THRAELESEGEETE) HEREX
KIBHER A TS, FANELSHERARE
W B LA B 5748 (negentropy) . XF F—1H1{EH
FHFENE R 7, HigRgE L H

Kurt(z) = Elz* - 3(E{Z2})? (12)
Sy IE 253 70 () FEATLAR & 04 i 58 . $ BR AT Y
GRS Ay A R R R I RIE W 2, = alx,,

i= 1,2, k B—HEHAE, §78 | Kurt(z) | &
KB, S a, LR

a, = arg max | Kurt(a"x,) | (13)

RG22 AR e, N7E BRI R IEL B
BIN— RSN 0, = 0. J5 T EKILIEHE.
BIRE X T i 4 i 2, B p At e AT 1A
A TR R S R L) P S, S F oL
SRy T R MR A L ERIE AT S SRR [7).

F 1 HRARHEREMGITER

Table | Statistical description of the return series

T AR % B HS IN SH ST W

S {8 1909 1 909 1 349 1349 1349 1 349 1349
E % 0.019 0.011 - 0.020 - 0.048 0.018 - 0.008 - 0.040
bR 1.547 2.405 2.182 1.738 1.540 1.878 1.986
/ME -9.399 - 10.287 - 14.735 -9.015 - 8.728 -9.154 -9.936
N 9.400 9.456 20.208 8.888 8.849 19.556 9.787

B - 0.059 0.347 0.642 0.138 0.186 0.911 0.135

(£33 9.080 6.364 14.400 5.089 8.431 15.206 5.408

J-B 2 945.30 938.47 7 397.29 249.57 1665.7 8 561.48 330. 04
0(10) 15.201 42.606™ 32,225 8.847 12.937 28. 694 ** 16.972"
0(20) 40.473*"* 57.588 " 46.165™" 19.151 26.926 40.72™ 28. 466"
v*(5) -0.077 2,922 - 0.211 - 1.953" 0.355 2.2217 1.683*
¥ (10) - 0.013 2,962 - 0.076 - 1.745" 0.39 1.679* 0.929

i J-B #R Jarque-Bera EA KIS E; Q(k) 7 Liung-Box BHEAEMBBRE TR, v (k) RAEAMNFHEREBEFRN
e B SRETRTE 1% .5% & 10% KETEE.

Lo-MacKinlay 7 £ LG5 &, K b AHEH.

SRR AEA R FE AT P BE RS MEEE ARSI MY RO SHEMREES S A, RERAAEBNIE
Bt T x, MEHASKE, BRI o'y, = (AT0)Ts, K ¢ B~ EE.IBA, B 5AW—FIREBHECTH) 8, x E
FHET— MM E BSOS R — R A, AT HUA T — R LA EIRE IE 5. BB AR KAk oTx, ) —FhaE

SR LRE A 89— 4T
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—BAR15 A 3(F U Wit 20 i o )
B s, SEOT LUK AR 2, R, B X & AN RS
B —4 GARCH BRI(7), (8) HFHIS Hahal LA
T U R ALK T (QMLE) ik oy Blk75 .

5 O-GARCH #AIMitL, IC-GARCH #HRI{# Ry
X r, ST BT R R R R
fOLRg B BT AT M “Ih ST LA W R A BT 22
FERE L R A3 W SR A Ty 22 M R R X A B
MR SAE O-GARCH BERUB& FR SR .

3 XETHA#EAREIE

T E A B A EHE R 58— T IC-GARCH =5
RIILE R AT A I AR B A G T A
RIOMMEREF .8 1 AR LEIERTY
A BRFEEH H Wi REHE BT 19974 1 A 2

H #2004 4F 12 H 15 H , % ¥k A DataStream; 55 2
HEHERA LT EM 5 MEHT AWK R
RO SR RFHEEAERGEN HS) . BHA
Nikkei 225 ¥6 50 (JN) ., LB IEFHF T 45 G185
(SH) JF fin 43¢ v gk Bt 41 16 45 (ST) L & 7 N AL 4K
(TW),BFE] )k 1997 4F 8 A 1 HE 2003 4F 12 A 30
H , 5483k B Yahoo! Finance, B £ % B 43 41 F0 X
EHRMIET T AR S R B S R E
FLLE 0T .

Bl 1(a) fi(b) &1 T B A BRINE R E
.2 1 HHIH T RABEHMEAS & . Nzt
BE, ARG ERT BRI, BfrEE DR
OB L /h—2 3T 2 A, AT B R
A LB EREERTE N H, X ®
RR/NR . EE RN B &I ERAS MR
FRE B R REAL R K B IS 21 i

#®2 Li§ABREENGITER
Table 2 Estimation result for Shanghai A & B share data
T

PN w; B; e
FRELL x 0.166 0.352 0.073 (0.019) 0.764 (0.040) 0.163 (0.032)
B % -0.754 0.355 0.016 (0.005) 0.876 (0.020) 0.107 (0.031)
57 51 0.408 - 0.500 0.015 (0.005) 0.821 (0.029) 0.164 (0.031)
Ry 52 0.655 -0.009 0.049 (0.014) 0.79 (0.035) 0.155 (0.033)

EXBEEFRONEREEN G, MY RS NERERER U, BHRERE A THG'UAY. F5PAHBMEMER

Bollerslev-Wooldridge #R 1EIR 2 .

T RDIEE PR B AR, R 1 FIRTAH T
Ljung-Box #] Q (k) GUit BFIEA XI5 T2 @M
A Lo-MacKinlay 7 2 L&t i+ v (b)) Bi# &
“WaRRIFIIELE kT BAHCERECONE” BfRIR TR
M i MG JE B TR R T G A AR (B
MARMARHELE S04 G G R I 4 R AT LB
b B R H R R B A BOR M B ARG, SH
HTW PR B BER) B AR O T ZEREdE
B AR, o B MR 2 FIHLE T —1 AR(3)
BB EFSHTRERKRERARCERA T
BARSEHE  LUR A s B T 0 s fa RO A T
HIMEER, TR A ERIIC SR RGN FF]. 4
IR KA I IR AR BE #EAT R R 4T, 25 SR 5
A BR AR ).

4 HEIRERSH

AT HEBAFIER UG BOR, et B K

NRIFFR ZRE . H— 25 T R IF R R 5% 2K
%, BRI, 4 H, RIIEEEN r, &G
R, ICRENE R e, = HyVr,. IR H, 8
BERGERE G, T UUBUIA B —1~ i, IFERER
3| 9 7 St AB AR A B B €%, R AE R . A
I, BT AR —AN DL e R B AR 5 2 751
(B i ) BOEW A ER I R e
TR N B R B F AR (&R E) , I8
AHERK F RERANESH AN BERATE
REONE, Hi A8HEH. ZK K 8 Engle A
T A DCC BIRIDS,
H R NFR 2R3 X IRFLH Box-Pierce £
5. BRI, 3058 | MR RFIIMR X (KR
FHIHE) & e = /bl i = 1,2, kX
A2 . .
Con = {f‘i booied (14)
€€y ~ Py, L F ]
;H\:';P:,(A),»j', = flij-,,/(ﬁ,-i,ﬁﬁ,,)l/zi% ra M, Z B fh 1t
AR RE. R H, MR EEE, A
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B2 Z#HSEASABNN0LHE AR BEANSHEXEY A LETHIH (a) EWMA B,
{b) O-GARCH#EH, (¢) IC-GARCH &
Fig.2 Fitted dynamic correlations between A share and B share of Shanghai stock market by (a) EWMA model,
(b)O-GARCH model and (c) IC-GARCH model, respectively.

SHEAT @ Fj,1Cy .0t = 11 BRRA 0 B HEX
P£. 7 LAF Box- Pierce ¥ Q it REEX M B
KAt

0@, M) = TZrM (15)

XHB o BC, H@% /Aﬁﬂsaffﬁ?&@;‘ﬁt H TR
IR0 M A BHEXREEEAET WA LUBA
&R 3 SRt
FEF 1 HEBIE. X BE 3R 2 B E A

T EWMA.O-GARCH #1 IC-GARCH # &Y, H
EWMA BRIF S HR A o = 0.94, ST 457
FREEERE A TR AT FastiCA BFO.
O-GARCH # &I F1 IC-GARCH # &I {5 i1 45 R 1
FK2HPHEW, N T 5 A —3HE, 7 O-GARCH %
AP FANESIREANER T HE x,, B
Cov(x,) = Cov(s,) = I. 322 B X ERIH
BEHERERN G (x, = G™'r); MM
BAEMR U (s, = U'r). REBHEHEZELH
TR AERE A BfhiH EERIER(10) 5%
[_ 0.716 - 0.699

0.699 -0.716

A =G_10:

@  HBRFEE hitp://www.cis. hut. fi/projects/ica/fastica. 5 WLICHK[7].

T R R R R T A AR (B
HEALRY) BRI ST BLA Z R B R B R
ER X BEFNE 1 ML ERESEF M
R T 2 DS AR E A BRI Es
R F 2 FRHBA T MM AIB~ 52 GARCH(L,
1) BRI ZFAETHE. BAR, FIASLES o + B
R X LB K, BB B AT Ik g R 42 M (volatility
persistence) iR —&; MHLZ T, H—-F B+
H sh R B 55— [l 1(c) FI(d) FRNAH T
Hf IC-GARCHARARIHI 5153 A B LK) sh 3 ; BAR
B A SR E AT A Bt.

FHEB R, LR 3 MERA HA AL
B Ui R RIS SHXRBFEERRKNE
1,43 B LE 2(a) . (b) Fi(c). TS EAETILHIE
FLEEESLE 3MERNERRENEMN. It
i, 7E 1997 F S5 3] 1998 FF AR R T & RfE il
e, RE 3 MR AIERIE R A B B Z A AR
A K b (B EWMA R4 HEEE S
RUIET FIE Z UL EAM KR, T O-GARCHAR
RUZA 25 B8 & T 1% K °F, T IC-GARCH # &l
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BHMEERS 5, REMAREX 8 FZ &
RHIKE L. 500 B 5 NI M R L5 R
F—4 EFHR S, T IC-GARCH BLAYA 2
—A W BRI AR (b A %, B M 2000 4 6 H £ 2001
F10 AT BN S —E THEIFR
FIEAL S BT T 3 MERB RIS R
¥[8 B9 A 5% & % W] F1,0-GARCH 5 AU #l
IC-GARCH % Y75 21| i) 45 R 2 (8] B AH K R B2
- 0.114, LB B M RIS 26 F 3 S X R 502
ZHRAH . B AKER S F X B R T
BRERGANERDSE —EMWEE.
RIMPB 1 T4 TR EHE A B REUE=
MIE R ZR ISR BIR, EWMA AU LIS
HHERMERREL SRR BERERN,
O-GARCH = &IR B IS RIUSEABE , AH
MR I R 45 K F IC-GARCH #5 RIER & B 3105
H,AME Y, LIEE F SITELR Q &iTE,
IC-GARCH 75 2| [HARZ /N T i 73 4P B RS
o AR R AL X B — 2 BB T EWMA AR
O-GARCH A7 1o FH A F 7 0 (W] (8] 81 WA %ot
TSRS B A B BB SAHX R R ST, B

HEAMETE =H Z B HATIRE T R E TR
L IC-GARCH B AU 25 ) i 3l S A Xt Bk
R R FE—Lt,

FRES 2 AEEM g5 R B AR 4
MM %% 4y B i) GARCH ZFUME T4 RITER 4
H L MRS A ST RT DL R RTE B F — AR
RS, AR L. 2, ST,
R B 4 R B &~ B 1 GARCH R ¥Uk
% ,0-GARCH A 45 R 5 IC-GARCH R AVER A
BRX5H.

MERR KA HTRIGEN FRER
ZEREABE, T B =R R SR LA 15
#HiL T L (BRI —T FHEMKDRER
B, IC-GARCH R & 45 th W JL-F- R 2 /Y 5 5
At , Box-Pierce I HIGE R EIMFE R HB R T 8IH
R RIS RN R . e dnxHE 4 35 B0k sh R g 3l
& DA KR b1 5 N B AR DG M L, BT
AR SRE A 47, B O AE B R 2 PR
HE—THBMXE MEZ T, IC-GARCH A
%t A 3 B4 BOR R 2 B AR Y

£33 ZHEINRZRRERER
Table 3 Residual checking for the three models

% A BBREE W e
EWMA 0-GARCH IC-GARCH EWMA O-GARCH IC-GARCH
F 3,051 1.351 1.034 0.515 1.127 0.744
F 4.557™ 3.046™ 0.391 0.448 0.305 0.314
Fy 0.456 0.306 0.338
Fy 0.495 0.344 0.156
Fs 0.460 0.341 0.290
o, 47.708 13.399 4.694 19.659 51.480"" 15.529
0(2,2) 55.098 16.440" 6.113 13.440 12.580 10.968
Q(3,3) 39. 665 8.582 11.905
Q(4,4) 20.761%* 15.168 2.8390
Q(5,5) 11.826 16.949" 13.267
0(1,2) 28.388 " 3.871 3.791 11.236 7.919 3.922
0(1,3) 10.201 3.419 3.236
0(1,4) 15.331 15.945 6.428
Q(1,5) 6.443 8.627 6.044
0(2,3) 12. 806 9.548 10.974
0(2,4) 7.454 5.556 3.561
0(2,5) 13.656 6.181 5.404
03,4 18.595™ 16.013" 7.911
0(3,5) 7.720 1.990 2.284
Q(4,5) 9.754 5.451 4.157

e FRAMEHNE AREFIEERER (I 1 XREGR) TN FEITR, HhMERER S 0L HDRANEME i 1
PREBEIMTRGEITE 2 RRERREIN Q FitE, HPHEMECE 10. ™ 7 B AHRTTE 1% 5% K 10%KFTEH.
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fETF LR AT RUR O-CARCH R B! — R PR SR,

5 & i@ AT 88 6 T 3t 2 0k 30 3020 o O 2 1150
oyl
AR SRR ST RSN R (ICA B A B2t T FBYPIRR SRR H 40 Ty I A SR PSP

— KM E TR RN B IC-GARCH A8 47 PEJPHT LA T Morgan 9 EWMA A % , O-GARCH
W RO ST ERUM MR O-CARCH ik, BV ICCARCH BRI HY B & MR, £ AL IC-
ISR A AT By e B A & CARCHBUREEPY D BIF thy 8 5 As T 53 b
PO I b A A e e gy PRV IR LR &5 O-GARCH BRI ZS R A7
AT ATT# % T O-CARCH i EPIRMES: . LIRS RIRRA N 2 T 5
BRI A TR E S, B, sy WP DERRE R, IR B R EREAG T
SRR MR ¥ Iy (EARHE S48 IC-GARCH #tiupy  IC-CARCH BURIMTRER — AP
®4 DEH 5 A HBBBAMEITER
Table 4 Estimation result for Asian 5 markets data

EHEE w; B: a;
T h 0.074 0.834 0.093
% -0.218 -0.128 -0.021 -0.173 -0.138 ©0.024) (6.069) ©.032)
0.009 0.938 0.053
x2 0.216 0.065 0.005 0.099 -0.526
(0.005) (0.016) (0.014)
trUELL 0.056 0.791 0.153
[N x3 -0.010 0.017 0.647 -0.070 -0.009 (0.019) (0.048) 0.043)
0.064 0.854 0.082
x4 -0.128 0.627 -0.049 -0.276 -0.027 (0.027) 0. 044) (0.028)
0.024 0.89% 0.080
%5 -0.549 0.166 0.055 0.631 -0.086
(0.011) (0.026) (0.019)
0.037 0.824 0.139
51 0.206 -0.127 0.074 0.394 -0.017 (0.012) (0.030) (0.028)
0.021 0.912 0.067
52 0.524 0.073 0.052 -0.467 -0.255 0.007) ©0.019) ©.020)
LY 0.067 0.862 0.070
s s3 0.252 -0.624 -0.167 -0.092 0.080 ©.029) (0.040) ©0.02)
0.061 0.797 0.141
54 -0.014 -0.162 0.617 -0.074 0.099 ©.022) ©0.048) (.08
0.069 0.865 0.066
55 -0.181 -0.072 0.089 0.364 ~0.472 (0.032) 0.046) (0.021)

B SURE RS RIS A R BB A I G A U BRI A i G U A TS RN Bollerslev-Wooldridge FRHERE
SR, BE UM E BT AR URT SR 0 &SRR b R B MR S 47
ERIFELE, X TF ICCARCH B R B HIE X, MRS —SHEMTMIEE.
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Multivariate volatilities modeling based on independent components

WANG Ming-jin, CHEN Qi-zh
Guanghua School of Management, Peking University, Beijing 100871, China

Abstract: Multivariate volatility model play an important role in portfolio construction, asset pricing and risk man-
agement. In practice, since a large number of assets are considered simultaneously, the two most common models
are the exponential weighted moving average (EWMA) model suggested in J. P. Morgan’s Riskmetrics™ and or-
thogonal GARCH (0O-GARCH) model based on principal component analysis (PCA) of the return series. However,
the assumptions used in both models are too restrictive. For instance, principal components (PCs) are uncondition-
ally uncorrelated but not necessarily conditionally correlated, so their conditional covariance matrix may not be diag-
onal and O-GARCH model is not reliable in this sense. This paper puts forward a new multivariate volatility model,
i.e., IC-GARCH model, based on the so-called independent component analysis (ICA). It is expected that the
conditional covariance matrix of ICs may look more like a diagonal one than that of PCs, which hopefully can remedy
the defect of O-GARCH model. Two real data sets are used to illustrate the power of IC-GARCH model. The results
from two mis-specification tests both demonstrate the advantage of IC-GARCH model over EWMA and O-GARCH
models .

Key words: independent component analysis (ICA); IC-GARCH model; O-GARCH model; conditional correlation

coefficient
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