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Abstract

Abstract

In recent years, the opening of China's financial market has been
continuously strengthened, and the market-oriented reform has been further
deepened, which has promoted the continuous innovation and development of the
financial market and the interconnection between the markets, and the linkage
effect between the financial markets has become increasingly obvious. At the
same time, the pace of launching Chinese concept financial derivatives in
overseas markets has accelerated. On October 18th, 2021, MSCI China A50
Connectivity Index Futures (MCA) was listed and traded on the Hong Kong Stock
Exchange, providing a new window for the opening up of China's financial
market, providing more channels and risk hedging tools for international investors
to invest in the Chinese market, and deepening the linkage between the Chinese
market and the global financial market. The market linkage can improve the
pricing efficiency and enhance the market effectiveness to a certain extent, but
under this linkage, the risk fluctuation of a single financial market is often easy to
spread quickly to the entire financial system, and the concentrated outbreak of
risk eventually leads to systemic financial risk. Studying the correlation
mechanism between financial markets and accurately evaluating the volatility
spillover effect between MCA and China's mainland stock index futures is an
important topic to promote the healthy development of China's multi-level capital
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market, improve market effectiveness, and prevent and control the risk contagion
of financial markets.

This article is based on the theory of realized variance, using the theory of
quadratic power variation and the jump test method to decompose the realized
volatility into continuous volatility components and jump volatility components,
and conduct in-depth research on the volatility spillover effects between MCA
and mainland stock index futures, respectively. In order to explore the volatility
spillover relationship during extended trading periods, this article uses the LM
method to identify intra-day jumps and analyzes the impact of MCA jumps during
extended trading periods on the probability of jumps occurring during the opening
period of mainland stock index futures. Some valuable conclusions are obtained.
Research has found that there is a one-way volatility spillover effect of mainland
stock index futures on MCA in terms of continuous volatility components, while
the impact of MCA on mainland stock index futures is not significant whether it is
short-term or long-term continuous volatility. The mainland stock index futures
market shows strong stability. The jumping volatility component represents
short-term significant market shocks, with distinct characteristics from the
continuous volatility component. There is a significant bidirectional jumping
volatility spillover between MCA and mainland stock index futures in China, and
the jumping of MCA during the extended trading period also has a significant
positive impact on the probability of jumping in the opening of mainland stock

index futures.



Abstract

The innovation of this article mainly lies in the focus of the research object
on the latest listed MCA on the Hong Kong Stock Exchange. Currently, there is
no literature on the volatility spillover relationship between MCA and stock index
futures in the mainland market. Due to the special status of the Hong Kong
market and the existence of interconnection mechanisms, the volatility spillover
effect between MCA and mainland stock index futures may have its own
characteristics. This topic has important practical significance. In terms of
research methods, this article refers to multiple cutting-edge papers and constructs
a more comprehensive volatility spillover research framework suitable for futures
markets with asynchronous trading times. It not only breaks down and explores
the volatility spillover effects of continuous volatility components and jumping
volatility components, but also uses LM method to identify intraday jumps and
analyze the impact of MCA jumps during extended trading periods on the
probability of mainland stock index futures jumping. We found that the volatility
spillover effects of the two components have different characteristics, which
provides more details and references for analyzing the volatility spillover effects
of the Hong Kong and mainland markets.

Keywords:volatility spillover; realized variance; continuous volatility; jump

volatility;
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https://www.baidu.com/link?url=7Bt6lPASH5-Q-H62XygSAdO6m8tMjAPDyMudNiajN-DwNTXm76krpUNkSqEKLVfSBAttsDopzIT0RVQ7EkTSP5KHG43HjxZMV2pbP_aew3jAsAM-bx7S6FRxJ5dxMUjLWXgM1gX8arfb_oFZzMWxKTBCMfd-rn09a47NzIEC0DBPMtKodZV4dQxY1RwxdqZw_xZNugLA5Awsg1fE5LN2BcLX4WLeu-tixuiILQ-bKGnSuo54GvAzcHerujalZoxBHT4rrCqievBbngF6IJOlpK&wd=&eqid=edf77c0200001a640000000663f32560
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PELEVER B W RO B AR ROFFAE, B8 20 i b7 8RR A i H 1R B
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AT TIRTE, AHBA W R B[R T3 58 ) I [RLAS [] 25 1Y 7]

2.4. ING

H AR5 A B o RS BRI S AT R RIS S —
TS T IS, 5 IR E T AN R s 1 B i
IHE R IR, BF9E 32 255 IR T e A AR AR 0 Bt R 1 E B 4,
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XS T3 IR0 6% (R e i 1 6 R RD, MCA BT e,  H ik
A SR 5 e -5 3 S A BRI B T 5 2 TR sl ok AR

W R LG — AR RTINS, SRR R AR R e, o
ARSI sl R B S R R T I 62 5 AR Z 1], 2R St
IR, CAIIE S iR s L S PR R ik . BTk, A&
SCHERTFEN G R AR T A e 52 5 Pl foe B LT MSCI [ ASO IRl 454X
W (MCA) |, HIREE AL T BE {757 7 T3 AR Rl 3 i 01 52 i e s
Ui HAETE H SRR, BT MCA 5558 8 B8 101 6% 22 18] ) 05 2l i Hh %R
HARERMIIE . ERTR L, A SO T m e E 5Ly 2
KNP, D2 AR RS I B W MUBRER I B s, 70 e
Pl Y, T E A BRI H) ARCH JEERMHESE, mdiidk
PEABE S s A T H ISR S, R skdt 1 5 sl 4 i e
P EnT AR A 5y s TE) AN [R) 20 ) PR A8 8 sl HE AR AR SO 1
CV-MHAR B, A 223 < AR 2= A8 DRRAG IR S RE R LM T 3 1y
WAL RER, TR (2018) 42 A A HAR-CAW B2, Jshiy
o R B B A R B2 AT, 5 A, B SCRROER A DA H R
FARROTTEREN R, W T AR5 5 RIS A 0 s, ASBTFEE
EEWE (2018) HIMFTEITIRIRIT T EATAC Z) I Be MCA X558 Y IBEA 10 B e
BRIE B SE, X2 ARTA RS s A Sy E B B 45
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3. B E

MSCI [ AS0 BHHEFEEUN T (MCA) SEENBER St BEA AL
A, A RFEKS], —J7 i T ER AR, M R AR R
i, MCA 5B ABARI SRR BRI A —E &, XUE T ENTH
MIAFAERR I KI5 —r i T A LA AEZE 7, i Y
2R Gy I TE] LR X, MCA B H NAZ 5 IR B og et 2 1 KR v 9 AL
H BRI A Gy N R], XA BE R EON B G e i EAFAE R . O T
ULIA MCA 555 A BRI 6 Z TR A sl R &R, ATV 4R s i H R
FRIAR SRS AN B - REA TP 234

3.1. MERE

RPFFEIHA R GARCH SRR B FBAR AW )%, — 5 X SR
RUPR T KR H NS BARFEEEE, 55— e R e m L 5 sl
HRIFF,  MHE AR et R R R A AZ . E eI Pgh 302 BT m it
T A PR R IR, X5 ATEWT S sl ) I3t sl 5 11 (1) ARCH 2842583
SRAMRKAR, BRI LATE A H NS BARMBshE R, R R
AT EIATEB S EAGT, HHEARZI N HIE R, HoAa R AR Ak
TR TS RIBIE. S Ah, TEZHLE) CAPM RBEZUA B-S AL b i 1 (RAL B
PR R 2 [ A R IE S BEL AR, (R SCUE A A — SEXE AR K
W REASAL,  BkIRoE 2] ke ) sl ) S AR, X AR Bl it F o
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WA, FE, AR AR AR S T AR RIE, AMESRG
BFFE43 T MSCI H [l ASO IR HLE $R 0 6% -5 3 55 A IR H i 01 6% 22 [ ) 8 3l
i AR
3.1.1. K Bhim R

BE AR 2 T — AR e, [ AR R R A A 5, K
&% A AE R _ LR BRI R M AR 3l BE A% 5 R HAL T 37 B s
Pz, Ross (1989) YA [FHIbA EE B R ELAZ T T & m b i
M B Eh e BRI KL, FFE AR I T Bl i Y X — A& . Hamao
(1990) BT BNHIFA N SRl T3 13 3 52 21 2 B 5 32 5 F1 HAD SRl 37
BRI SIXE R, B R I S AR SRR R, EH L
2 RTINS TS E 450 . A5 Tl B 45 5 T AP AE
UE 25, FIXHHE SR ROy R, FEMAs FRI KRBT 1 3l
A=, F—IrH, MRS UEE—RE RS LE, Hit—1
35 KA AT R AL RR B AT, 7 A s A i th R0y E
Ao 20 A T 370 e S A R AR AR R AT 2 [ AR AR
3.12. BRWMIKFNE

B8l i thBOY B S e T 2 B P IS B sh R, kbR b, W
MR B AR — B2 B PR R, 2 TR A8 P s 3l 3 4
AN =2 DAABIASAERTT 26528 (ARCH) A ERRIEST I )3
LA B-S HE2U h AERAY Ko S I Bl 38 A SR T SR ) S e sl 8,

O SE I B AR B T 0 SR RO WS T A SR R OR A, B T AL
BORMAW R, WHEE . JOCR R AR, B E
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SN EAERE R IC R E LR G FBENEE, B NIRRT R s AR5
BRIV . Andersen & bollerslev (1998a) 2B SLBMENF (RV)
W A — AR H AR T 2R, XA R b T
PR B HCR S S RN R BRK, BB 7840 AT itz m H M2 E 5,
AR B T B SRR, FFFOIER] R H I R R AR
ARG, TIPSl A T AL B 0 Bl A — il T & . Andersen 4%
(2003, 2004) . Koopman &5 (2005) SEFEATHYSEUEMFFTUER s gk i1
SR CSE B AR BT ARCH ZEBIZUAN SV ABTH S (% e 2 A Ay 285
R, THh, BRSBTS e B ISR, AR 2T &
B ST, WER T, B E SN R R T S AR
PO B AP . AR SCFSE LR 2% 5 B 3200 B R 434
3.1.3. BEERERES

TEZ2 ML) CAPM AU B-S M AUHR A 8 7 IS i 29305 2 7] 40117 14 IE S L
IRER B R A, HR SEESE SRR B 7 I i 4830 A7 E AU S FE P AIE il —
Sl ASRREA R 281K, Andersen & Bollerslev (2003) FRix i 5 24 i
6], KW B R B R B S Bk ER (BRERAT ) . ARBe M B Rk
PRI, AR PTG AR I AR BE SRR IR B 3, BRBR A IR IE] o
TR ANT AL G IR, BT ME A PR . dcat i Bk
BRATATFE ST PO R B, B2 EE B e 40rE 1987 4E 1 “ B
W—" Tk 22%, 1992 4F_FIBUES A2 5 I B PRI 2 2 il BE, 24 K%k
WEEE 110%, EWARERAS, WA, RUTE S ARBURT I ZE R
PEER T BE 2 S IR KRR
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L B AR RUME DA B R RN s oA A A AR 0 AR 4K Y
PBedh, P sl AR TR A A R I RS AR RN (R N s B i, G
WRFARERRZEBCE N ¢ A HAt 1, MR S B A — MR
R REMEARARH /D, AN E SRR I X ELER, 1 B SE BBl
AT AR H 2 L2 0 20 B3 AR 3 Ao, 368 T 3 35 Sl A T B Af ) 20
X IR AT I O S B SRR BT FE I B 1 IR R 22— AR SC b
PIRBRER . BEERAT M. BRERBIE . BRERBEEh o FR R A e — R BT Ui i
B, BRERABCERA T N E IR BG AL, BRI s MBkIER I 3l i 3 2 5 %)
B STSTIE SIS E L

3.2. iR tH XL
3.2.1. ERM—FLIEE

SR — MR AL R VR 2 R AR R < I 370 ) 7 M TR 2l P Y T
Oxelheim (1990) FFHAFREH 2 H AT A I XGL S LA R . B
ST PRI KA BRI R R, VI AR E R AT A mLBOR, KRR
R R AL BRSNS E TR E T, 45 B SRS X R H 2% ).
ARG AT =S L — Rl B SRR SRR B
HER U AT SRR, RS HE Bl B I 22 5 T A2 21 R
AR, e Rli) Z EH5E Al i AT RIS, e Bk R
MR EAARE. =RAFER T LRS- s M S Wk ],
BT 2 R BRI A U
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ER— B ARE TR R RIS R P M As RS MR Bt AR
(7] 11737 ) W] REAEAERUA I s NG . FEsh— et e eh, FoA R i
4 R T 37 o AT REAE MRS I T A A E I, TR I B S R R
BT 2, SRl — A SR MR 1o 227 A K IR i th AR
3.2.2. WIHEHRIER

TG AT R B R T Bl th iy 1) — P iR, ey
BT TR H AT IR R S TR, TERE2E B TiaAEE
BORETREER D5 KRR, WERRNAE, RS, #
FHRBOFAL I R RE AR, TEABRMTIAE B N EATUOR, )
2B HAOBGEE W, RIS EELEE . RRICREREAT R,
Bt e LR, SR IERIS, HARE TR R T
AL BRI BRI B, R A S AR i SRR, B L
HFRZFER MR RRBIEN, X AR FITE BT IE 1 35 0 1 e ]

AT EORUE, SR AR Rl = T R B AR S8, BirE B
7= A S BOG G = ks 1) TR 2 A A8 A BE T8 3 71737 52 5 T U ) 3 A 04
PR % 2 TR PRI Bl 1 O 2 A5 R 0N, . AN TR T 3 IR AR 5 e 4
25 WA G IR A5 B AR S A, A L BN SR AR
FIE], A5 BB R T3 W 5 7= I A Bl 2 % 5 2 A BB i 37,
RHUHCAN TR TS R AE B sl th SR . 370 1% Y REAS R o MU RE S 00 Y 0 3l it
HIA.

18



MCA 5 3 358 A B 1 ¢ 22 1) 1) 5 sl R 80 B9

3.3. W Fhim i ST SHRRIE

PN HLE RT3 S5 A 52 5) FTAE 2014 4F A1 2016 4R35 1 7 PR Al A
W, MHRCET IR, AR, T A AR Y
BT MSCI H [E AS0 HIKH BN LT (MCA) SH AR I S s %
WRIEAR, EATN N A BT R 5 S T BEMUE A AR SO, X MCA
SRR A R A RSN TR LSRR . BT IR Rt wF g B —

H1: MCA 53 E B A s 1 52 2 (A7 A S 25 R I sl 1 9% &%

TER B 1 77 1) _E, MCA 588 A B S AAE AT L7 AT 22 5+,
] REMAS H i R R A Bt ORFEMRmER, FEMAEd
REPAAERAS . BRESE AR, BTN E e B R, Ebs
FASATDAE A, X PR T3 oo £ 2T fE SEAI A0 (] IRpA At e sl
BMEIZ, SO RBEI A S P RIIE I, TS T SL R e By i A A ml
RES N ARG, AT SAFEA R 2RI 5 Boh i b4 H A RIS L S, 7E
ANFRIZEBIE S ST s R 27 AR AR I AR TNRRE, SOV AE RS B sl B
H BN TR] PR s B SR B4 QEERE SR X, BRI A
A2 i LA B BB U R AR R A, BB SR 2= R il
TS T30 5 S SN RE AR ZE R WU 5252 5 i BT &
B ORISR, EMRER S 5 EEEY, T2 5ERZ0]
B TFEE O 7] — (5 R VAR KRS

MCA SEENBARIIG A A BIARVERARI 97, FER 2 40 18] P 32 2
SN EE AR SO, BRI 5% T 370 i 22 ) SR A3 R A 22 e B nT

19



PRI L]

(AU NS S U B B A S AR E . T BBk i 220 i 1 28 A A B e
Wi, ARRMERBCRET N AT RER IS B S R, B—T Rt
PR A FrasAe., PR FRATTHR R e —

H2: TEBESEENE) A FIBRER M Z s b, MCA 53R Py a1 5%
Z ETPRIE BI e H RN ATAEAN R R

TN S5 NGNS AR AL S TR AN ), S5 R I 2 52
Syis ) 2R 9:30-11:30 FIR4F 13:00-15:00, MCA FYAZ 55 IR T b B |-
F9: 00—~ FZF 16: 30 Fl T+1 BB R4 17:15-7K H 3: 00, 52420 & THEN
AR PRS2 5 I B, MCA A B R HA2 5 NI E ), I H. MCA FE{HI%Z
5y B A% e sh AR Bt 2% U A L —B 4y, ATBB S BORAE B whts, *¢
SE BRI B AR M E AR R . PRI AT R =

H3: MCA FEAH2Z 5 B Bt B IR I8 3 5 6L 2 B w5 9 RO 01 e A
A BRER AR
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4. WAL

B AR BN A T O i R RS E AR BR PR ARAE,  AEGH I a]
GRS A AR A AR LT AR, RPN RS ERAIE:  (HAE— LUk I
R 2RI RN . KIE R A L, R BERERAE . TSIt sh
T BRER I IR XU B BT I B A I, O T K TR sl
PARFFE AT RAFAE - 0 A B s il B 8, AFTE 2l B SR B s %
RAE HH FE LA B A MR BRI Bl 8050 A58 MSCI i [ ASO HLR Ll 174K
W5 (MCA) X BE N BRI B A shits 80, 1 SCR AT 4 SR BBl
IR MBRRR IR E, FEICELA EAM SRR, i MCA S5 i
W %e Z M)A Bl Hh G AR

4.1. BEMEZR I HEERRRE 75E

BRERA A IR 2 T B SIS AR BT AR, MRS R B et Bk ik
AR A PRI TR S BT R T ik 2
BO7ik. ZRACTHEARER MR BT B, L Ioikxt H R Bk iR
MEIEAT 2 AESEOT IR BT R KR A ZZ e (Barndorff
& Shephard, 2006) i1t gl FN PR PR IELL R S w0, BRER D3N
(Andersen, 2010) /s AIENARMIT B SELW BT EIZE(H. Lee &
Mykland (2008) i F A% X ROKCaR -5 I B S il 1 1 EE (AR AL JS VA
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PONBRERIGETT &, BOEGeiT B E R F o aa = H WABkER. T SCR A4
O S P B 2R TSR R PRk ER R B vk
41.1. BERMEFIERITE
TE 5K B 4 Rl T3 58 5 97 e M AEAE PR D ol 38 1 852 2 Mg R L
PESERRHE, TR NA S IR . 280K KIBEERM 3, W& St
BEP A E AR Y Y AT R VR AR, BRERY RO R B A AR AT
MR BkER RS Nz M A, BERE AR AT U RlA 4 Bl 5T i A2t id A Y
BRERILG: . DAp o HELEI RN NS, T DAKE 8 T BRER ™ BB A DARBAIL 13k
SRR RIR A
dp(t) = 1(t) e dt + O(t) s dw(t) + k(t) » dq(t),t =0 (1)
W) FRERI, BRI RO (1) > 0, w(t) 2L T IR bR Bz
gy, TR RE q(OBIH—Ak, (515 q(t) = 1 FRFETH ¢ B —BRER, q(t) = 0
M FRIRBA BRER: k() R BRER A A IR S R/ AR BT N E A
T R TEELE I [H] TR Y, (HSHIERFY B A T BB M0 . AR
HH ) B BERA) HACRR 2R e ) R SO g IO ] 4 r s A
rh=pt) —pt—1),t=12,.... )
e H NIRRT, HpgRmss « RIGES j A H ISHEunas, Hfj =
0,1,...MAIt =12,..T, HLHbrFRE ¢ REYE j A H AR
fy =Py =Pyt § =0 1,..,M t=12..,T 3)
% % Andersen & Bollerslev (1998a) , Andersen % A (2001a) Fl
Barndorff-Nielsen & Shephard (2002) HJWFFEITik, FATREH t RAYSEERE D)
RV, & X H:
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M
RV,= 3 r3, t=12..T 4)
j=1

AR URAZ 4y BIAE, RVl (1) e R RN R AR ) IRk 3e Ak
feflt 7R H IR —ZibiTE. HAORUE, UEURIREIM — ol

q(t)
RV,— [ ,0(s)2ds+ 5  k(s)2,t =12,...,T (5)
s=q(t—1)+1

BOABRERIN, 55 "R, SEPRdsh R —Sub it s tpsh®. R,

— I, B LA BB PR B R P MR B AR TR, TR
ARSI B R TELE A B AR AL ALY — 47T . Barndorff-Nielsen Al Shephard
(2004, 2006) FH, L HIRCEAACIE, AT LAXTSE (S A M e T

FhPIESBOR . BAORUE,  SERLRSURAEAEBY JE R
M
BV, = p;z_zznt,jurt,j_ﬂ, t=12..T (6)
J:

Hp, = V2/m, FRAER, EMEAATERRER, 24 M — ool
BV, = [_,0(s)2ds, t=12,...,T 7)

BER S R AL B AE AL B TTERR), I 2 (8] 22 57 R AT, 249 M — ool

q(t)
R,=RV,—BV,—» S k(s)?,t=12,...,T (8)
s=q(t—1)

HIE ERE MR ARER R, M Z#E TR, EHRA RV 2
PR — ST, R SEks b, — 05 2 R B S S B AR A
BETCRRAR i, o3 — T3 TR0 R 1) i ot 2 SR T 3 TRl 4 g e P ™
AT, X ARG DT, ESCBR sl A PR L R s R — Bl
An-Sahalia Mykland & Zhang (2005) . Bandi & Russell (2006) Z&ff581ER,

POV &5 W P ) 1y 22 o LSt 4 14 017 22 1) L 09165 Bt 35 b A s i [ P 1 0

23



BS503R

MZHHER, FHE TSIy ZEm D ATE R B (RRER)  SRONEEH
MRS SE M RE BE 2 R EA TR . — A, 5 08P EdE mT A LT AN 32 B o0
2 M FE S Y B E TR (Andersens, 2001b; Koopman, 2005) . A
#i73BE A I SCRR BLad 35 R ) S 20 el B RO RE AR BB A T SEE, A3
AR Ve 5 MBI A S BRI ST
4.12. BEBRRKIRRGE

N RESRAE A RBR A AR ) IR BERE A 2 TR ) A% A2 S UET DR T kR ape 30
Andersen % A (2010) #2& Hl S — A A TIRR IR GE T EVPAG TR H BRI B2
M, FIMTB R A KA

InRV, — InBV,

7. = \/ﬁ N N(O,]) 9
‘ VTt + 2172 — 5)TQBY, 2 )
SEERTQHT Rt
1 M
TQt = MHZ/% 1—23 |rt,j|4/3|rt,j—1|4/3|rt,j—2|4/3 1 =12,..., T (10)

Hrfip, = V2/m, pays=22°T(7/6)T(1/2), T'(+)ft3 gamma 5L,
R R IR MR IE S, BURBONTESS ¢ RICH K AR, Qe
Brgiita TR AME, ATRAACR S  RAAE TRRER. R, SRR
SrRIGE SR

R = lgop,_g(RV; —BVy), t=12,...,T (11)

Ly HFER AL, O APREIES TR 1 — o0k, ook B MK

FLT O BRIR I Bl LA A T, HESEVER B A CV Al T 1 4K e A AR A 3RS

CV; = RV, — R); = lz<p,_ ) RVi + lzo0,_ BV t =12,...,T (12)
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HURR UL, AT AT BRI T HL G C 5B 2
SRR FF LA LSS B R R A T S b3l 4
4.1.3. BABERIRAITTE

Andersen %A (2010) FORHITHEIEHAT H Y IBKIRAFE HEFT 20im,

IR — TR A TBRBR, B BF IR TIT 5 5 I ) AR [R5 0747 A1
—B6R 2. Lee & Mykland (2008) JIHHoGB0L A 5 SRR B 19 HL
FREALIE AR U BRBRISE T, B R ORI IR, iRy
AT DABRURITE 49 52 T LB

FHETEIREO, T n S0 0=to <ty <ty =T, WEAFEAL =t — i,
FI R I A B A2 45 % BRBRAO RO IR E Tt 61, 0 vl B 55
GBI AN o] B A, BRI o 3T DA 2 A Y me1 4~

FELI B B R R IR A ZE TR, R I RIS A S py, AT

CMNCWE

pti

In——
0, = p_ti_1 (13)

0-t,
Hrp:
_ 1 i—1 Pt, Pt

o2 = S lIn—— JIn—=1 14
P m = 2ni e Py, Py, (o

TR BB AT R A IR TR R RE m §5 2890 A 20, B R 2
INTRAREAR 0, [RIINY 1 BRERRO R B Sh Ak HE A 52 i 75 2 PRAUE B
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JES K, Lee 1l Mykland X} m BUE R F/NFV242 x obsfiy i/ NE%L, obs
R PR R AR R
A, KA R BRI AL ES § 104E AT, MAt— O, A

maXIeiI{ieA;} - Cn

s, -9 (15)
o
1/2
(2Inn) InT + In (Inn) 1
C, = - - 772+ Sh = 12"
2c (2Inn) 2c (2Inn) (16)
c=VZ
I
OF) 2R A 2011 A -
P(9 < x) = exp(—e™) (17)

B*LE 1%F1 5% AT X 4.60 A1 2.97, 420 > el )
TEAE A BRI S fiRise,  RITA IS [R] B0 I g KPR 2 T BRER,
S A S B0 1) A B SRS [ B2 AR R AR BRER,  FTAGETH I - A A
1 RINEA T JLIRRER, DA ER A A= v A e bk ) B2

4.2. CV-MHAR BBt

TR — i, R RT3 B3 i R AE
13T NS T Z AT, AArs T S B sl 3R BT AR A R B
FARFGIE RS, H T OB 20535 A [BHEZR (RV-HAR)
W2 o B — 2R
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FEA R, Muller (1993) 8 57 B UK AR REAR R 26 2L 1 17 3
FXE T i A s R R R, 5P AMRUARR, SRR,
T /2 AR ) 52 G BRI A2 5 B A LAY, TS [ 52 5 3 BRI A2 5 3 A7 AE AN Tl
TS TR XU R, HOGTERIT IR (5 B B AR 22 R, W5,
i A AN RBRAT AR, FEOH S AL 5 ik i 8 38 7= R ) R
JERYEZ M, Muller (1997) . Dacorogna (1998) &2 BT iR Utk
ARCH 84 J 2 HARCH B8, DAZ I N [7] 52 5 5 X Bl 1) 22 AL 5
Corsi (2009) JULKE57 57 37 -5 AR 48 A R LA, $ ik — it I
AR A B BRI T T B EEE S Eh AL (RV-HAR) |, 45675
FOEA G PR A I 225, FHREM (1K) Pl () Mk
(L) ZAEE, FTAMAIFERREE XTI shiE s . 7E Corsi
(2009) $ZiH Y HAR TR ehr SAL a2 i) S S A 5 43 9 g [R) 2 T 1) 22 55
Gt TAEFSUCHATAE TR A =l B, BLE . £RE
MEBREE, WIRARFETARERR Y, ERREERS
PRI E RG22 . HAR B3 a8 T B N AMEE 1) 1Z 90,
HARFEE N T SR T B TE . BOh N2, HulENIMEEN
BFAEEEE—BOIESE T RV RBRUM L AL SE TR X 4 il B 7 i sl 4 ARy Tl A
A EBY.

Corsi (2009) I i) RV-HAR B DA ey gl . Rl 3 eA
K A% (. =R ReA S A e e 5 4) Kk & AR
He—E IR, X B S Bl 2 g s T — i B [ A
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RV(™) = ¢ + RV(™ + £ (19

RV = ¢ 4 gRV™ 4 $ME RV + £ ) (19)
d d ‘

RV = c@ 1 g@RV® + p@ERVY)] + @ (20)

Horp, RV RV RV SINTE ¢ LA R H T SCIL )25 RV
Pis 5 IR R RV Dy 22 I H ¥ RV, cFT ¢ ()43 5l 37 7 B Al
BEAILI, R Se Bl sl 282 3 5 B 5 — iR gl A ] — B 2 v BT 2 S 3
AR BER N, I LB sl RS2 2 A B e — W sl [F] — I 2
B Sl ShRIN B ER 2, H C eI sh R H 23 | B e — I ssh
s, R (18-20) RIS, & 452050 (21) Frasiy RV-HAR
BiAY.

RV, = Bo + B4RVi—1 + BWRVt—Ht—S + BmRVt—Ht—ZZ + & (21)

RVijjt—h =

P ILUSHEN (22)

FEARBARE ORI, [H RV-HAR B, %I T 4 fbvs 7= I sh R 1w
RUERERFHE, HF Had AR H . B AME A R 8 EHE T
REAZ 5 TER R . rP ST SUIAS [ i i) P g S R0 2 S BRI Bl R A s i
ARAF AR BB AN [R] P ST PERAE . #EAh, RV-HAR AAUH] LAKIR
JUREE) A BIHTE R, SRR B SR/ D B HEATA T, R AR T DA
ARFIMA B EATHR /D A5 TR SR Al 7EMERRTED 1, Engle (2002),
Koopman % (2005) fii, HTEMA S F B ZE BT GARCH 5

Ho2 SV B H e R iy 5 ZE T 24 A 2R
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X HAR B RAT7E, A R FiR TR 2 TE Corsi (2009) Frd
Hi ) HAR BAUECR EVEAToR e, W25 i 7 BkBR. I dshas, HHgh iz
LYoo e O A R . A %) R D R T s e A N T = =
I A B Iz ) C S AR ZE BB I Sy ZEBE, XSl
B R AAT 0, RGBT R B ZR A RV-HAR #i2e 4
HLAE RV-HAR IIABKERB SN, #8 RV-J-HAR B, BARH:

RV, = Bgo + B4RVi—1 + ByRVi—qjt—5 + BmRVi—1jt—22 + Bjle—1
(23)
+u,

BT H N e RSO X b 22 R AT ST AR Y A AR, AT 5K
BT ZE AT RN R, HAR B HE— 204 e 22 0 3 Bt [l I3 3 A
2 (MHAR) , MHAR 28 n] DAAERf 220 i A [ 95 7 Wi ot 30 5 2l 2 ] i B 3
KA, BT BV Ty ZE SRR e S AR I R A
B RERKR, W EWARERATRERE A, FISE 7 28 R
FEFE, IR ZH TR E AL B, FRAT I RIS A SRt FE S B
I FIBERAB Sl 23 SRS MCA 55358 N s 0 B i e sl 808, TR
FMTAR (12) IHRRYELPER s> CV MBS B3R 51 H ok B BRER I
g RIAWFIER G ATy o AR S s 1 52 i 3 B AR B A,
oA T+0, X RIBSETT A S L o T+1, R 5L A JH
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