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Abstract

This paper uses GARCH family model to analyze the volatility of daily return series of different sec-
tors in mainland A-share market and Hong Kong stock market by selecting CSI 300 industry index
and Hang Seng industry index from June 3, 2013 to June 3, 2018. The results show that the volatility
of the returns of different sectors in mainland A-share and Hong Kong stock markets has strong
aggregation and persistence, and the decline of volatility is slow, while the volatility of A-share
market is more persistent than that of Hong Kong stock market. Hong Kong stock market is more
sensitive than the mainland stock market to the information of the day, but there are great differ-
ences in specific industry reactions. The linkage between Mainland A-share and Hong Kong stock
market is not strong, and the synchronous linkage between the same industry sectors is signifi-
cantly less than that of the heterogeneous sectors. There is asymmetry to some sectors in mainland
A-share market and Hong Kong stock market, and the industry sectors of mainland A-share market
are more greatly affected by good news, while the industry sectors of Hong Kong stock market are
more greatly affected by bad news. Investors should allocate their portfolios according to the vola-
tility characteristics of different sectors in A-share and Hong Kong stock markets.
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GARCHJERA AL A Fifi AR A2 96 B T A RIAT AR B ) B W s 2 R 5 AT B sh i AR b, SRR HH: K
Rt AR AT ¥ B T AT AR B 22 BRI S S R BRI RE SR8, BEsINZREE, MART
IR T FBR T &7 AR 4 HE BRSREBRAK PRI, EEE&T
W R NFERRKPERM; KiEAR-SEWE R T FRAT AR BB, [F5BEShRAT kAR S B
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3 40
FiE30047 e %, EATIeE, WEhik, GARCHIEE!

Copyright © 2019 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

fEE R BT, HARE, SHXESRNSS . SRBCKESE DT A A MY E. AHE
BEAY K. MEESMH LR BEIMSAKTE, SRR T —DMKRRET. A oEr sk, HEKR
i 15 2 T 3% 5 A M I S T 3% IR O bR 2014 4537518 (1 ST (36 L ¢ RN B % (HRRE IR ST 5 &/
ISR T RN T A I AN A LR A R I 22 e it . SN B A R A AE AT A, B4
TR A A T E bR Bt 4 n] B, 25 Hisik, BRI E R, XkE TR b E x4
Rl 28 F BSOS SE DM RUE . (RIS, A IR T A AL R A3k K s R o) S5 45 795 b 52 T E R0 X V£ 1)
ANTF o RERA AT AR B 8] (0 S R AE AR, fEHT B R BB AN 22 S bk, A Bh T4 5%
AN A B SUE BT T3RR3R B R A 5 7 R

PB4 A 1] 7 41 B B IRARFAE 2 —, AR AR R 2 XUR: (R R0, T AR SRl e 46 Rl 77 3 PR IR
[FJAF B ) AT S BT AR 72 AN o [ PN A3 0 G R U 2 A 5 e s M HEAT T A M e B AL
Fama (1970)f8 tH &/l 7 HIFAE B SN R SN, HIL T ZEANEE, X —40510K T 6 N &ml 751 )it
I FE[1]. Poterba (1990)i@ i X6 3. LRI H AN 52 i 4 B I HEAT LU AT, RIAE AL BT 7T 1
B, AR TR AN AR K AR\ T BOX s 2 AR 4 AT RE 14 S R AN ] [ S 1T 2 IR R 5 A% L
i FE[2]. Awartani ef al. (2005)% 3 B % i3 0 B FRIEGATRESS,  HEFHA R GARCH B8 445
FIHLA BEEAT T EL[3]. Morrison (2016)LLFR[E 2014 FE3 2015 =B REKAT 2015 4 7 H i KECAHE A
S, WA R T 9 sl I K SR R e 5 v AR L, o A B RO A F s A R, 9 B E R
WA R ZE T A SN 277 4 — B B [4]. Geoffrey et al. (2017)WF 5 T AR A ZE 17 325 1) R AL 2 R 4
i, SRR TR R S IAAERIICAZ[5]. B A 273 2 TP IR T S AR e s A 1 oK
ET AR T R, 2002; RIS, 2017) [6] [7], RGNS R RBEIPEE RS, 2012; Tk
WS 2013; FRIUAEZE, 2017) [8][9] [101AI: B3 RN (BEAME:, 2008; #HEmAsEE, 2015) [11] [12]%Z3]%
HAVEL, A E R R E BRSSO, 5 B T BB O B (B AEE, 2017) [13],
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ARCH #8151y F 1) GARCH 544 O 2 4 56 1iF & — P SR AR -k 7 71 11 e sl M PRI 4 775 o Engle
(1982)F2E i ) ARCH #5184, 5 g v it P 20 6 0 i > 27 () sy 1 B T I S PE I S R SR AR U AR A 141
E W22 ARCH #EALSRAG T 58 SOR ANE /D HL, B (2006) e 35 FUEFR B E FEA, 200t H
J L H IR R #E AT ARCH USAG S, KL H 23 %5 41 ARCH RN 2, i as 26 5 SUANA7AAE
ARCH Z{Ri[15]. 5K EH(2006) FH 2 A A 1) AR(DBEAYIG BIE A JREFETRECEIE, VO A REHE
kA GARCHQ2, DB, P17 A ISR a2 RA SRR [16]. FHEE2010) LI T 1998 F3|
2007 RSN A TR BB, @I T ARCH 28, 2 03 B it B S s VA7 AR B B At 57 7 22, A
i %+ ARCH F1 GARCH #E R (1400 & FE BEAT L3¢, KB GARCH #E24 ] DLSE 4 A 48L& B0 [ 171 XI55 (2017)
I _EAF 48 AR DI 2 Ha Bl 38 2 4, i85id ARMA-TGARCH-M HERY kg, R0 B B 22 i 375
B ISR e e B RF S, I ELCER 2 IR B R I R () SRR L Qe 5 22 ATl XS PR 43 AT FRRFAE
GARCH JEIE A Ge 1R U 4006 vh 8 i 52 Tl 3% s P Ir) 18] EHIE(2018)iEHX 2013 4F 7 H~2018 4F 7 H I
WEZRA TRBOFIIRUE B I F B H WA AR 3 H USRS 27 51, 55T GARCH IS 7Y Xof v [ 5 1 1) U 5l
PEBEAT SEUE S AT, B I T AR AN KRR M AN 2.3 19] 6

AT AR LE A S A B8 3 AN SO AL B B, [ N M3 L T DA AR S B A 58 2 N — MR E T 3
R, Rl — T3 R 3 AL AR B E] (1) 56 R HEA T 9T - Schwartz et al (1973)iHUSE B4 FR AU E NFEA,
X HE B2 RN R AR AU EAT TR T, SRR M4 RIS HoAb AT He R, fB AT Mk B AR i K
(R ANPE[20]. Chen et al (2007)8F 5T 1 ASFATIL N IR ERI SRR, RINK R FAF-2ma G 470
BeAE, ARRANRAT TR FA RS SRR AR [21]0 57 22 IBAE(2005) B HUARAS i 13 M%) H
Bl W T AT R RS AR OGS R AT BA R, XA FEAT s AT HE T, AT A
[FIR B e A e PE AR DGR SR, 285 SR AT s MEHE P AEAS R PRI T B b B A X AR 122

S5 PR FORR, RIEEA TS R E N R T A SR 2 R A S R AL, 4 ARCH,
GARCH. TGARCH ZE#A AT THRGE, (EXF A -5 I sl 1t 0B FAN IR T 22 MER B 78, A 2
XA IS R B BARAT AR He 2z 8] B B M B Ok RIBEATIRANIR T, AT AR 2 18] (35 2 14 6 T 3
PR B HRAR G M. AL 2013~2018 4 A B3 53 BT 37060 B (04T AR B H H i 2 N
R E W R, 18 H GARCH A PR 28 M AT MU AR Bk 2 TRD AL 2 2R 1) 9 20 ek AR AR A

2. BB E5FZ

GARCH 15 A1 2 5 g 4 b R0 0 i Yok OB AY R < Rl 2 0 9 v di i FHR AT AT 1) e 07 22 7 41 90
G, RAE ARCH BRI ELRE ) XRZ R 7 Z 3 — B @, GARCH 52 G BT M B H0UAN TR0
JBCTT R BN, DRI DR B e B A A R 4 R B[] P 471 1 4R 068 J5E JBE (leptokurtosis) R 51 82 JE M (clustering)
FRRFAIE o

ARCH #%7(Autoregressive conditional heteroskedasticity model)2=#x “ B [FI VA2 At 573 5 ZEA L7, b
(IR il R T AL G (R T B 22 % S0 I T 710 A8 8 1) 55 — M (07 Z=1E5E ) i 5 LEE Y 7). GARCH AR
NI ARCH #4Y, J2 ARCH A3 &, H Bollerslev (1986) K fE#E K

ARCH HER ) T Z AR, PUahIHE R Z1 1R Z 1~ J7 0 R — I ZIR S I 77 25 A BOR i s e
. ARCH AL 5 AN BB 51, — AN FARM REE AR SESE ), 55— =77 2R EE5ER
(R 2% R). —fdh, ARCH(p)RIBA LR T -

Yy, =x/p+u, 2.1

2 2 _ 2 2 2
o, = E(u, lu, u, , ) =aytau, | tau ,+tau, 2.2)
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oy x, R FAEMEEE, u NEENIRZII, AEABES TS, A BEMEKRKR. o NIE ¢ B
ZIBENARZN I T7 2, a NEFSHL
TEGES. ARCH BEZYR, A% 2200 Jo WA e P2 — e . B0 B e A 2, BT 30L& 3L
ROk, (RS IE0S 2 N ESHUS TS B, BRVBISEIME A, AR A A R
i, oK ARCH ERUHET A GARCH &7, ¥ ARCH #7455 GARCH F7Y [ AR — 30
B ARCH #8722 55 Qb (I 2 AN f5 00, EEHIGEY GARCH #8120 BEAH 24 T — AN B i) ARCH
BRL, e AR (R A TH RS LR R 5
— %), GARCH(p, Q)AL 40T -
y, =x/p+u, (2.3)

2 2 P 2 q 2
o, = E(ut | U U ) =a,+ Z,‘:1 au,_; + zjzlﬂjo_t—j (2 4)

He, H oy x, KR FEEM AR, o NV, NERETFY], A BEMEXKR. o) N
T2 t W2 BRI IS TT %2, ap B, RFFAEZEL. a FIR/ANERIR T AR 200 ool 2RI S 2 K/, B
PIRANRTR T RS ARG TER AN, o 5 BRI FHIR/NUZR IR T FME 20 B RS R38R
N, a5 B FREAET 1 2 BH A1 DR 2R B PR s R A A

1t Engle 1 Ng (1993) /5t H, N ATEARTT ) R 2RI —FhIERFRRLS,  BIFILF 9 B S5 H)
2 DX 2 R B ) TRk 2 AN, JRTE GARCH BB JERE B4 B H T TGARCH Y, FH R %I i ix Ff
JEXFFRIIAL A R

TGARCH(1,1)B 8 ik il R -

R =u+e, (2.5)

2 2 2 2
o, =w+au,_ + o, +yu_d,_, (2.6)

o j\jg[ E/\in?é’ uaa,ﬂao-i/}jy\j?%,fﬁé%ﬁo dt—l y‘jg/[\@ity\/}%’ % utfl < 0 HTJ" dtfl =1 ’ |7£|<)r\”J d171 = 0 o
REy#0, RIAFAEAERIFRILN o

3. HAREREXRALE

ASCUL A BB HE I (AT AR B R 5 B E A B ST E 2013-6-3 5 2018-6-3
HIPT A BB I RO, Herh A BT AR B AARAIE 300 AT AR BONFEAR, F itk beda 2ok
P& LMEAEATWARBOREA,  Firfy $8 B8 DL H LA OB FEREAS o H 3 9 U T 52 2 AR B R i £ T H
W EAAE SR, O T ORFREEE I — B0, R P T 3k R I 4R B A e i, R B v ek
Hn BAT B HIBR, R BRTC ARG, AT AR B SEPR RBON 1180 K, A ilE R T 277 W & W
uho B RATIBOR B Z , N T TSR T, RSO A e SRS FAT AR R AT S 5, BARAT
MR B AR Hod 5 WA 1

IR A5 HE I T RIAR R X SREAT SR T, AT A5 (S AT AR R AT LB AT . H
A (Hong Kong) [ 22 sz AT AR ER , A AU R T 38 (A-shares) B 52 37 AT ML BRCE, P TR 2
BAT W ARBFE R RE EL S B, HA P MG OUERA WM. — R i T1E A BT AR S b i AT
AAR G R 1 RS AT, TeiER . B, ASCK 2 ST H3 (SR, He B2 )
PIANAT M5 BORS BLFEAT X L34 A8 HI1 R T I ER G AT AR B . A1T 08 A BB BT A7 kAR
B, ZHIGRAESS T IREIR B AORRE, A R FLBCE % T3 AT AR R G 5 R R
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Table 1. The serial number of different sectors in mainland A-share market and Hong Kong stock market

= 1A RSERTIASITIARRES

HI LA T 9 Al 300 4 2%
H2 A AR, A2 300 AEVR
H3 H A= Rl

A3 300 4t~
H4 B = SR
HS E A Tl AS 300 Tolk
H6 E A FHRAEHR A6 300 15 &
H7 EREEY/y g SVl A7 300 #k}
HS EAETH S R A8 300 Al ik
HY SERSLERTN 4 A9 300 Hf5
H10 TEA A FF Al0 300 A H
H11 R A All 300 PE24

ARSI H ot 26 e s BAR X 37 A 2, A Hamao (1990)H)J7VEE L — 1 5e #8585 H
ezt A O SR 2104 FYSCEE O et A0 (o F WAt %) (23], WPWCsR 20 H WL i 48 Bk AT Bt A 2
K H H USSR B Ayt B diead 2, B

R, =100%[ln P -InP_] 3.1)

Hrb, R, NE MR H RS, By B il o = L ISR SRR H it JBIEXS A i

5B B AT AR B R A TR I, AT AR SR sh R B BRI RN, 77 S — RS
MIRFIE. B A S IR I AT AR BAEAE ARCH 08, T LUK 4T GARCH 5 AY JR F £ 5L

20N A ST 3 3 AT MR AR B H YR 38 5P A IR VE Gt . BRI, A AT AR R
i as R BMEARZHONIE, (A A2, H2. H9 X =Mk EI Sk X3, B 1 P Tl 1) RE VR
WRIL(A2. H2)5 T 1 AL IR B (HO),  HARRERAEREAI M T N SR B B A . A B S BBRE
VRSB T, BWREAL ENTER, SRFERII S AT R o5, ARTHREHERT. [,
Al. All. H6 X =MTAHIR s RIME KT 5%, AERREIEER, BWRE A BRE L. &
JEAT M 5 3T R BORAT ML AR 2R M A B, Bewt 3 B R B AR o 0 P T AT M AR (i JEE 5
W FEBEAT O A, BN T AW FE R KT 3, AN 00 BT AAT MLAR BRI R B TR IE 5 R AR IE
oA, FEE T SRR IE . R0 RO BB TR, R A I B AT LA FE S D e, R
BEMmMS, BREBRZHHREENTHE, S A BRGSATWARZ H A e R E AR, mik
TS AT M 0 B2 U IE 47 452, Horf H2. HS. H7. H8. HO /TR B A, AmSEWRERZHH
e KT H U s R E, TR AT MR 2 R H R R TR A J-B Rtk
AR T RAT AR B SRS A R M IE S 04T B SR B, A O A S P A AT M AR R U
i R B AT P A,
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Table 2. Descriptive statistics of the sectors in mainland A-share and Hong Kong stock market

% 2. A RE BRI ITAARRIER 5T

¥ rhAE YN /ME FrifEZ o P 23573 Jarque-Bera
H1 0.021886 0.065128 7.21905 —6.295656 1.113103 —0.18087 7.94267 1206.552"""
H2 —0.011395 —0.042984 12.78048 —6.784937 1.645919 0.411397 8.055065 1288.582""
H3 0.019506 0.034427 8.027949 —6.22972 1.198676 —0.05071 6.545449 618.0167""
H4 0.032119 0.006086 6.305208 —6.341325 1.239794 —0.1514 5.932775 427.0367™"
HS 0.033966 0.058369 11.5153 —6.810029 1.385292 0.136566 10.97397 3127.236™"
Hé6 0.120639 0.111446 9.265065 —7.044203 1.645709 —0.01464 5.196067 236.9578™"
H7 0.015688 —0.034497 12.07251 —9.896652 1.68686 0.065763 9.562406 2116.426™"
HS8 0.004001 —0.006645 9.587753 —6.270493 1.431203 0.217995 6.485669 606.2012"""
H9 -0.011124 —0.048584 6.305077 —7.605752 1.281014 0.11614 6.275261 529.6307""
HI10 0.011439 0.040489 4.435186 —4.178211 0.907 —0.12361 5.7846 383.9174™"
HI1 0.003198 0.023183 5.539854 —4.966349 1.044959 —0.00438 5917775 418.2252™"
Al 0.082843 0.07697 7.48496 -9.11328 1.702529 —0.49775 6.915402 801.7878""
A2 —0.022325 0.011754 8.53852 —9.730566 1.816432 —0.74052 8.237952 1455.555™"
A3 0.029669 —-0.015614 10.73649 —10.11087 1.759667 —0.18459 9.420574 2031.813""
A5 0.023896 0.048909 8.065746 —13.63409 1.9061 —0.88592 10.12376 2647.216™"
A6 0.034341 0.102215 8.957839 —10.29097 2.11613 —0.66687 6.611977 728.2897"""
A7 0.017575 0.079234 6.612328 —12.04695 1.895223 —0.98147 8.282197 1559.951™"
A8 0.047961 0.113281 6.426354 —8.97984 1.724004 —0.95252 7.812859 1316.195™"
A9 0.038626 0.056243 8.899833 —10.52853 2.111932 —0.56511 7.359547 996.4051"""
Al0 0.025969 0.037966 6.929494 —13.08813 1.664559 -0.97186 11.60066 3819.441""
All 0.063874 0.076898 7.899823 —10.06136 1.663628 —0.71406 9.150671 1958.627™"

* %k

VE: TV TTARIRIRLE 10%. 5% 1% 5B RE.

3.1. FRMEREE

I REERN R F AT GARCH AR, w6 AR UE L7 R AR o AE-F A2 B I ) 57 41) B4
BEAT A M, TR S ECO RN A 1) . Rl AE 3T GARCH LAY ARG, w258 AT PR AL . ADF
(AL AR )RS T AR AL I0 b fie 5 A — AL I 735, AT Ud U e 75 2 R R 1o fESEIE X A S
WL AAT MR H AR B e 2t A AT S JE A B, AT M AR B g Ui 2 < 8% Bl R I i e sl . WA
TR S, RIS e A AT ARk AR B, SRS T BT, T RS ) ADF ke, ki
R NA 3,
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Table 3. The results of ADF test

% 3. ADF BIEHER

t-Statistic 1% Level 5% Level 10% Level
H1 —-31.8254"" —3.43569"" —2.86378"" —2.56802""
H2 —32.6896™" —-3.43569™" —2.86378" —2.56802"""
H3 -32.41™" —3.43569™" —-2.86378"™ —2.56802"""
H4 -30.0728™" —-3.43569™" —2.86378"™" —2.56802"""
H5 -30.2478" —3.43569™" —-2.86378" —2.56802"""
H6 -33.5019™ —3.43569™" —-2.86378" —2.56802"""
H7 -30.4708™" —3.43569™" —-2.86378" —2.56802"""
HS —24.9888""" —3.43569"" —2.86378"" —2.56802"""
H9 -35.5919"" —3.43569""" —2.86378"" —2.56802"""
H10 —29.2415™ —3.43569""" —2.86378"" —2.56802"""
H11 -31.9238"" —3.43569""" —2.86378"" —2.56802"""
Al —26.9588""" —3.43569"" —2.86378"" —2.56802"""
A2 —25.7854""" —3.43569"" —2.86378"" —2.56802"""
A3 2546417 —3.43569™ —-2.86378"™ —2.56802"""
A5 -31.1338™ —3.43569™" —-2.86378"" —2.56802"""
A6 —-32.1567"" —3.43569™" —-2.86378" —2.56802"""
A7 -33.6014™ —3.43569™" —-2.86378" —2.56802"""
A8 —32.9499" —3.43569™" —-2.86378" —2.56802"""
A9 -33.2263™ —3.43569™" —-2.86378" —2.56802"""
A10 —25.8633"" —3.43569""" —2.86378"" —2.56802"""
All -27.1627" —3.43569""" —2.86378"" —2.56802"""

A T T RIRIRE 10%. 5%, 1% B EKFETRE.

SRS PR AGI0 ) 25 SRR R B AT AR 2 2 5 81 ¢ AE 3N T 1%, 5%, 10%/K-F Bl 58l , H P 1E
90, Bk, =AM AR AU R R P AN #R IR 1 AR AR B e, RV P AR A 8] 2 510,
Wi 23— BT GARCH LAY A 1 25K

3.2. ARCH ¥ M #118&

Xof PITAS B FU R RS R AT ARCH RUSI A 56, 2 S GRACH AR AT SEIEAL, A A IS HEIRE
FAT AR H U2 257 51 L %% ARCH 28, X H#EAT GARCH AR UL 65 79 Hi Bt 117 25 AT M AR B ) 35 3 47
R H o xR IR — SO SL IR N B B R2 ST AL BT ARMA (p, q)RAUA 8] 7 51 A
FERUHE . T 4R O R & PR — i3, WM ERIENR i s R Py i B A B RAR I
XHBESR H s 2 5K B A R(AC) AR S (PAC) 7 SRR SR i 5 45388 (13 5 B £ p I 2t AT [
RePE, RIS FEIR AU ARMA B o AR 2 AT ML AR R ) AR A AR 5% 161 LA K g £ SIC 5 AIC
AT DU SR € A AT AR IAME T RE BT B B, A BB S AR 2 AT M AR R ARMA A5 78 P49 5 e 28 A i
R EUR S A R A 4.
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Table 4. Coefficient of mean equation and lagged rank of ARMA model for sectors in A-share and Hong Kong stock market
= 4. A RSB ITAREE ARMA REIEHFIZRBFH BN

c 3 T K R
Coefficient Std. Error Lagging Term (p) Coefficient Std. Error

HI 0024255 74088 5*; 6 0074623 0.565 58965)

H2 ~0.01024 Coatsies = ~0.051645 e 10722724%58)
H3 0.018365 0526170 -1 0.0564 Q9371 329)

H4 0.027977 0 730000) -1 0.130554 ?4%??&7)
HS 0030447 (02595 -1 0.124986 (2403(9)?22)
H6 0.136247 ?;g?g‘égz 22 ~0.083221 (0—'3.2;422766(:)
H7 0.014236 (0291422) -1 0.117625 (240(2)2?332)
HS 0.003466 (09£;f57) -1 0.094319 ?5952282;
H9 ~0.003902 Corl04739) 12 0097427 ?3%2?%3)
H10 0.009752 0373398) -1 0.158021 (2504213;333)
HI1 0006839 022529%) -4 ~0.072743 ?—22598355)

Al 0.093453 8.2;;923776?) -2 —0.120577 (0291.2195014 6309)
A2 -0.023228 (_06%29871961) -2 ~0.083736 ((1222;970;3259)
A3 0.03992 ?697581()141522) B 0085969 é)ig.z99508557;;;
AS 0.022883 (8:932%2) -1 0.096544 (2303%29)
A6 0.04398 ?0'976115‘2742) -10 ~0.125729 22%%%%;
A7 0.031902 (8:(5’%8(5’2) -10 ~0.119025 (();2?180987(;‘(;;;
A8 0.062782 (?:gzg?gg) -10 —0.113068 (0—'2.2;907131;;
A9 0.05065 (8:23533) -10 0094479 3(3)?295070171*;;
A10 0.02905 (gzgggigg) -2 ~0.090598 ?22.219107623;;;
All 0.073358 ((1’:(5"2‘%(7’2) -2 ~0.121085 (();2?196085(}1*;;

W QR G, xR R RIERORTE 10% 5% 1% R E KNS,
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A4 B BOR AT IAARB R SN AR TURE P AAYIRILN T RV EHE T S AT AR A 4E )7
FeJa, BE— DT ARSI 2 I E T RE A 2 B REAT WS, W LIE R 2 A IS AT M AR B H ot
RAFAEPANIIREI G P — LER I R L AR K, T AE 55— SR BRI (8] L sh BN, WEoR T
REWUAA A 775 7Nk, RIAFAE ARCH M. (Rlitt, #5805 20k, [FIFEXS /& 5 /7 4E ARCH L
RIEAT LM RS (AR AATE ARCH 205), K gl Randk 5.

Table 5. Theresults of ARCH effect test for sectors in A-share and Hong Kong stock market
5. A REERESITIARR ARCH R0

F-Statistic T'R-Squared
HI1 55993417 53.52743""
H2 19.83358™" 19.53681°"
H3 8.738803" 8.689055"
H4 46.364917" 44.68075™"
H5 48.50673™" 46.66294™"
H6 48.92806™" 47.0193™
H7 119.0125™ 108.2507™"
H8 3.324728" 3.32099"
H9 4777808 4.766453"
H10 37.62863" 36.52305™"
H11 29.92428™" 29.22905""
Al 68.11431™" 64.48877""
A2 87.63243™" 81.68444™
A3 40.36878™" 39.09014"
AS 119.0214™ 108.258"""
A6 166.9394™" 146.2821°"
A7 149.6221"" 132.8335™"
A8 86.39949™" 80.57701°"
A9 13811 123.6955™"
Al0 85.25658""" 79.61979™"
All 163.4006™" 143.681°"

VE: TV TTARIRIRLE 10%. 5% 1% 5B RE.

A SR SAT LR AR BERAE ARCH-LM ({4656 45 SRR T BB A2, B 847k ik
Hulle g R rh I BEN LR Z U AP — e S 7 7 20, BIAAAE ARCH 23, it GARCH(L, V)& 3 @77
ORFEIR A 5 I AT AR e i 2 R A A

4. GARCH && (&3t

FERHT T UL Z )5, 33 T A BB sAT W ARHSR Bl 2 243 A2 T GARCH AR AT $2
USSR, R AR B bR T GARCH(L, DERSRESAZ I B R IR -
i3S Eviews X A Ji 5B &ATWAR P 25 %5217 GARCH(1, DEERE, HI7 25 R mflvh 45 Rk o.
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Table 6. Estimationof GARCH model for the return of sectors in A-share and Hong Kong stock market
% 6. A RS ERAT RITAARRE FRE) GARCH Bt

w o B y=atp
HI 0.104396 0.169308 0.749574 0.918882
H2 0.058647 0.099353 0.880205 0.979558
H3 0.017012 0.039976 0.947698 0.987674
H4 0.060503 0.064417 0.892881 0.957298
H5 0.043953 0.072504 0.902408 0.974912
H6 0.181409 0.102743 0.830336 0.933079
H7 0.093653 0.099841 0.86559 0.965431
H8 0.063213 0.064065 0.904609 0.968674
H9 0.021938 0.041364 0.945161 0.986525
H10 0.017851 0.058561 0.917866 0.976427
H11 0.033209 0.061641 0.907205 0.968846
Al 0.034692 0.067194 0.920361 0.987555
A2 0.021842 0.071912 0.9225 0.994412
A3 0.014829 0.067164 0.928209 0.995373
A5 0.01546 0.074734 0.921534 0.996268
A6 0.022792 0.049425 0.942958 0.992383
A7 0.035322 0.074279 0.912887 0.987166
A8 0.018207 0.071131 0.923577 0.994708
A9 0.040437 0.065244 0.924934 0.990178
Al0 0.009711 0.079623 0.91631 0.995933
All 0.011127 0.067977 0.929436 0.997413

% 6 P T GARCH(1, DEARLT ZHFEN we av f RBUUN o 5 p 2 A1y, Hr w A GARCH ##
BT ZTT R R H . REL o EAEE TZAT AR &8 2 (13 2 21 24 FE BRI mAR R, o (EBK
TN T B 2 MG B SRR, )Y B SRR RE 5| SR 2 e Bl . B 3R A B B0 32 AT A B
M AL, —RORUL, TS AR 35 BT e sl B 1, LB I 2 AT R B I s K, ALt
GARCH ) pAE— O KT H afl. y=a+ BAENIETE T AT BRI &5 ZR P BN I RFEEE, BRI SR
B B ALE AR R R MEE . y <1 A GARCH FALV ST LR 4, o BT 1, WIE W shia
TEAR KR L (1] R

A B S HERESAT AR ER ) GARCH #E7 R BUEAT DL R AE A

1) A B SHBRSAT AR T y [HI/NF 1, W2 T GARCH BRI L& F. & R 5 P EPEE,
H AIC fE¥A ik, EBIXT A B 5 AT AR PUEAT GARCH BB IEMA, LA LFG . 12
AT A SR AT AR y EAI, A BSHEREATIWARIN y BT 1, UEH A RSEBR&
AT VAR R 28 2 BB B A AEAR SR RR R 1, BB SN . BAARE, A T &AT AR IR » 1E
BIRTHR AT A AT AR y (A, HEEGE T 1, Wil A IR 04T i s 28 B 3 5 R 4t ]
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T T I AR E AR, BE, A T Ias 2R Sl 1) SR A M e TR i I IS s 2R DB I SR AR 1, R I
W a2 5 LR B30 .

2) A S R IRSAT MDA BRI 25 A0 A Sk 2 1 SZ AT RIS R . A i 5 PRI ATk GARCH(L, 1)/ B
B REERRENERT o REL BR H3. H9. HI10 1Mk4h, HALSAT AR A B ii a5 ah i 2
FRIRIRE I 35 K T HE R T S AR R AR P

3) T I AT AR R 24 H A5 B P B B B KT L A BT, A B ARAT b S B AR R ) 2%
FEe FEMTT AT AR ) GARCH R by, MBI T 37 AT AR o HISME 9 0.079, — 4 o (KT
0.07 I, RACERU & 22BN 4 HE BRI, Bk, MIEBHER T3 & AT AR 24 B AS Box
Has 2 R S E S AR FE EEATK . T A JBETT I AT AR ) o HI3ME N 0.068, ¥IME/NT 0.07, HiH]
MBMEF A BT 8RS AT W AR P 2 HAS Bon FlSeas 22 (0 i sh P R i AR FE AR X 85 T s i b . (H AR
FUTNAR A, HI. H2. H5. H6. H7. A2. A5. A7. A8. A0 ZHUIRK a (AT 0.07, Hrb ARKYS
R IR Tl R RNEEBR I T %54 FE B BUR . AT AR o [E35/8T 0.07, o,
H3. H9. A6 RPN o HE/D, ¥280.04 45, J&T 024 BAE BEABUEAT L.

4) A &5 s B RAT AR e a) 2 8] RS AN i, [FR ISl AT AR B B /b T e sl et k. —
FERUE, A B SR AT AR BRI o FEERAHIT, U247 AR B H i 2 26 1) 9 3 524 H ¥ R s B A
FEARTA, 0 BH S 0P T AH AR B BRI BREN P, 2 TR8R. IWEHRE, A 5K+ RE HS
HTAS 1) o fHFEIT, U6 PRI H TOVAR A BRI R o HABAT AR o (EAAE 2 22 %, Horp,
HHREHEELHL. AL fEEMLH2. A2). £RiEH3. A3). BilEHDLHGE. A6). FEAENLHT. A7)
AT o EAHZEROR, U0 B AT VAR HALE 5 1 B 71 AR i 4 HVE B 0 R AR EEANR], T L, 2 s
A7 A B A7 AE 22 S ) R A T L Ah, BRI DA AT P AR R ) o B340 2.3 KT A T AR B2 R A7 AR B
Ui A AE B #5117 3 HPoX Lo AT AR B30 22 10 B M 52 4 HE B2 K T A I i i s Ak il e . 24
H T 37 (R B R A B, AT SR . RelEL . BEHAHED . A RDE 2 T B S E S
EE A b R AE B AT AR = AR SR R sh M, A B R IR 2 2

RISk, B GARCH(1, DERIEEST, KIL A 5 5 9 Hh 11737 AS [FAT ML AR BRI 28 26 1 38 5 T
Z 0 Z AT sh e, BB AR . 2EX b T 37 i 26 S 0k 30 52 24 HAG B R i 90,
R A SR TRl Tkt MBI EE T HARAT MV B2 5 52 24 H W B2, mT L
HEBT S 7= VA SR IAT Ml 2 038V J2 B H B AR B KR B0 o b o, ZEXHAT AR B AT 88 [m) 6 L J5 R B,
A 5 I T AR AT AR BRI S R RIRR FE AR, TE A TR H T 3 BAT AR B B
1) S SRR FEAN R AT kAl e, A6 T AOAT AR Bl S S Uk . BR B B B, B AT AR
A& RMIBE), Br kR et 2. R AE B0 T 2od@ vl BT, R OO DL B A iAT Ik
Bk

5. TGARCH RE f93Ex FR1t 400

f£ GARCH(1, DR Hr e, RILEAT ARSI 2 B SN AE LS A o 17 A B 5 B 7 10
FAT AR TS -5 0 23 P A AS [V S I 5 75 2 A AN TR B8 Sz, ) RARE— DA 36 - £ Engle A1 Ng (1993)
RIBEFE AN BEATT S b b o 2 R B — b AR X AR RN, BRI S5 M) 23 RO i s R 3 3 A BT
BRAEANIF (1, JE/E GARCH BB AEAE 9™ B 1 7 TGARCH K%Y, FSR 21 E X Fh AR XS BRATAT 208 Sy
T IR A B SHEBTT K BAT AR BAAAE SRR 08, R 57 7 GARCH(L, DERRY 5, 4R4ExT A i
S BT AT AR R (i 28 F HEAT TGARCH SEAREHEAT AEXI ARG IS , I AR BRI IL 10% DA 2.2
PERE S, BARGE R 7,
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Table 7. TGARCH model for the return of different sectors in mainland A-share market and Hong Kong stock market
7. A REERTIARITAARREE FRE) TGARCH Bt

w a (4F) v B a+y (%)
H1 0.162802 0.07285 0.242527 0.67468 0.315377
H2 0.062249 0.074002 0.050705 0.879278 0.124707
H3 0.065178 0.031054 0.070088 0.885981 0.101142
H4 0.149233 0.030378 0.132545 0.800171 0.162923
H5 0.050471 0.058857 0.027827 0.897338 0.086684
H6 0.29637 0.046735 0.133368 0.774758 0.180103
H8 0.061882 0.018055 0.067924 0.916485 0.085979
H10 0.016992 0.028263 0.035686 0.930013 0.063949
HI11 0.055819 0.013652 0.089669 0.886591 0.103321
Al 0.02258 0.080226 —0.038038 0.932028 0.042188
A2 0.017093 0.088776 —0.038625 0.927817 0.050151
A3 0.013666 0.072861 —-0.017713 0.931338 0.055148
A8 0.00854 0.095425 —0.052345 0.932864 0.04308
A9 0.029612 0.072835 —0.031444 0.936294 0.041391
Al10 0.007946 0.090073 —0.044368 0.928571 0.045705
All 0.008909 0.077268 —0.024524 0.933829 0.052744

7E TGARCH BRI, w N7 Z 7 RR I HO0, y AR FRAN R, RE y £ 0, BAFTESEX RRAKS .
o WU R BURER T R BB sh i R s, o T o T REORINAER T 208 B4 sh iy ki b,
DALy T50AR B E Sf e 1 AR FR RS AT AT 5 7)o p (BT O AR AE MR 1) 28 1 B 2 LU AR LR A R 1 v 12
R RIS L HL A, oy EEZERKT 0, SHIFILFHEER, 24 HL #k—4 0.073 (a)fEH)
M, BRI RR, 24 HL R —A 0315 (a + p)fEfekdi. 1y /0T 0 MR R FIEE B4
S U IR 23 3 J2 A SR BE IR Bl . LA AL S, 4 IR G B, 245 AL R — 0.080 (a)fis I,
MR R, 4 AL R 0.042 (o + p) BRI .

X A B S HETT  S AT LR B TGARCH RE3HT 015, 5 LR 4518

1) H7. H9. A5. A6. A7 ATMARIRM) y EA R, PFtEZE R, BT AR RAAEAE S EXTFR
R, S A2 SR BT AR S 2w 2 M R . B — 32, JEMRMRILHT. ATTE A ik
U T 3 KRB AR, R 289 55 R B AR B s Sk i v R A R o B R A ATl
RN, A B SRS AT AR p [ RE, FiE4g s, RUX AT AR A E IERTFR AL
N, RS 5 R R AT AR B B i AN R Y

2) W A B S5 HS BT A A AE AR RS AT M AR R y (AT 204, RIS T o (IR IE, A I »
BN PEIHTE I B R 2 SR B, R BRI S B R R, A B2 BRI R
PP B K. [EIETAT A B S HEIE T A AP AE AR AR BN AT AR BRI o (EHEAT 204, I A I 347 E R
SRRSO AT AR BRI o (B EBECR, T PSR T AR AE AR XS FRASL AT AR B ) o (BN o K o+ oy {EIEAT
ST, I A AFAE AR RSN BT NARIR I o + p AEHEL/N, 178 T AFAE R FR BN AT AR o +
y K. WIEH T A BB 5 ZALFE B, 7S 5 2R 2 B m i 458
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3) X A S T 3% [RI A7 AE X BRSO AT AR B AT B r o6 LR B, [RATMARERTE A %) «
EHR TN a ff: FATWHBIRAE A BRI o +y B NTEBTR o+ H. WM A R S5HEERTT
HILEE B R B, A AR AR RN AT AR EL(AT. A2, A3, A8. A10)2x LIt 32 3T K
i, PRAEERZIN S, Bt FAAEE ORI RTRE . U A IRSWER T I B R S R, i
EAEAEAERI AR BN AT AR B (HT . H2. H3. H4. H8. HI10)xtk A B2 IS Kinhds, P EE RIS
BB, B LAAEE R TR

MRS, A ST BB AT AR PAFAE 2 2 AEXE AR, b s I T 3 AT A B
X 2 R ) e SRR RRURR, T A BT B BT VAR T B A2 B R G SR e o A L R A T R T
BB, BOAZFEZHOGE A B AT AR . 7E I R T R A T S, RO SRR A T AT AR
P
6. B4

A& H GARCH BARBET A B SR T E 2013 42 6 H % 2018 4 6 H it FLAEMAT AR B AL
AT B WSCER ZR M00E B /0T, 248 S AR IS 2R SR Dk B MR, 0T A B S5 I T S BRI R e U Bl
PESEVERRE AT Z R 0T, 13 RILL T4

1) A B 5HER BAT AR PO RS 2 I BN AF R B R I AR M SRt  HIBh s iisg, X 5%
DL P 4 RS [9) 75 1A

2) A 5SS AT AR 3R 2 A B 1 35 2 20 FLE BRIsem . Hok A e S is i 38—l
FHIAT AR e 2 HAS BRI 7 Rm I BUSREEE . HETT M S ATl BeIRAT . BHEAT L. JEA
BHTIEE A BABXE R AT AR Hont 2 B BN BURs A IR &k, BETl. gk, 2
LML LA HE T S ARG B (AT ARG 24 H S S Uk, B BV B BUR B, FE U R
INF 7= A R BN B K, Pty SR PRI WAL e 26 8 1y

3) A 5 s IR T 3 HR R RS A AR Bt S5 B R 2 5 R SRR N AN FI Y, AFAE S R AR R
RANLo SRR, HE T AAT AR EROG ) 2 v 5 S B TR BURR T A BB AR AT AR D B8 52 80 ) - B s
Wi fEH AL E SR, A BeBIRRIRAER . RIIkyE b, T8 A AL RRE RS AR
s e, T H LR 25T R, BRA AT REIEAT I FAT I BAAR, FE LA bR = A g b e K
R b7 e REPERUK

AR A 5 5 173 S AT AR el s M 2 [BAE e — e 22 ek, BBt ke & iz A A
UM R T I AT AR B st 2 T 22 5, T DASE 3 JLAR TR M, BRI YR R
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