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Abstract

\olatility spillover effect can reveal the information transmission
process between markets, and the flow of information between markets
will lead to the fluctuation of asset prices. Understanding the volatility
spillover effect can make investors better guard against market risks.
Option is the cornerstone of the development of financial derivatives
market, which plays an irreplaceable role in the construction of a country's
financial system. Therefore, it is of practical significance to study the
volatility spillover effect between options and underlying spot markets.

This paper chooses Shanghai Shenzhen 300etf option as the research
object to analyze the fluctuation spillover effect between Shanghai and
Shenzhen stock market. The research objects are further divided into call
options and put options, and their volatility spillover effects are studied.
The purpose of this thesis is to explore the effect of the implementation of
the Shanghai Shenzhen 300etf option. This paper mainly analyzes the
volatility spillover effect between Shanghai and Shenzhen 300etf options
and the underlying spot from the perspective of theory and empirical. In
theory, the concept of spillover effect is introduced, and the reasons for
spillover effect are analyzed, and the transmission mechanism of volatility
spillover effect between Shanghai and Shenzhen 300etf option and the
underlying spot is analyzed. In the empirical part, the research data selects

the high frequency data of 5min in the market from December 23, 2019 to
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December 31, 2020. This paper firstly deals with the data smoothly, and
makes descriptive statistical analysis of the basic characteristics of the data.
It is found that the yield series in the current market have the typical
characteristics of financial time series. Then, the mean value equation is
established by VAR model or ARMA model, and only the unexpected part
of the expected return is eliminated for the analysis of volatility spillover
effect. The arch effect test is carried out for the processed data, and only
the data can be modeled by BEKK GARCH model. Finally, the paper
analyzes the fluctuation spillover effect between Shanghai and Shenzhen
300etf options and the underlying spot by using BEKK GARCH (1,1)
model.

This paper finds that there are two-way impact spillover and volatility
spillover between CSI 300 ETF options and CSI 300 ETF, and the
spillover strength of the latter is greater than that of the former. The
spillover strength of CSI 300 ETF put options is greater than that of call
options. At the end of this paper, the reasons of the empirical results are
analyzed, and according to the research conclusions, suggestions are put
forward from three aspects: enhancing the activity of option trading,
strengthening market supervision and promoting financial innovation.
Keywords: CSI 300 ETF options; CSI 300etf; \Volatility spillover effect;

BEKK-GARCH model
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aTidg. BN, VREREE (2015) ST 5 I BT AT TGS I T i Bl i RN
TR, TN GOEELYR 300 R AT . B FU R IR B 0k N8 B S v KO
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U A HEAT TR R T AR R R ST S5, HLSTUESS I R B I T 4 18 11
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T 55— 3K ETF IR, BIYPI 300ETF IR, & HIARIIIF IR 300ETF FR L4,
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PUAN = YR 300ETF JARL T3 R ILE 4 FORFE BRI & AR
Gy, B NINE AR G, ISR A IR M IRG 4. g ke
—HMAESH . THANBERNEA NG, £85I RLEAN, &%k
WAL 9 NAFEATBUN A BG4, B8 FRARYE AR B0 A% B AR 338 IR SZAT B 6 R
BERR I HE BB BT RS ). IR 300ETF HIRUR —FiAETFEEA4), #ivts
FEAL T — B2 )5, FEARREA 1L — Il o~ Kk ), HIFA KM
AR 55 o SRR 7 T NI AR e a8 H G 5 308 2 K HR b AR 058 5 1) 55
SETTHIRES SR, AR b2, 52 5 Bir e A ) S J7 SO 23 R IE 46 AT R 52
Z WA BEAT o

PR 300ETF HHAURT DUNAR ISR EAT B ORE, HHE T LIE SOETF HECK
Ui, ERERGIET, BN, K RESE AR . £ 2.1 Ak 2.2
Sy T TR R 300ETF R -G F R I DUAIAT LG B el . AP
FIZRHI N A AT LLE PR 300ETF He< JLFiint | &84T 8k, RAAERNE, wIEL
5 I R TR e Tl () AR I . IR 300ETF JPASUZEAT JRUS: 5 B v DAIK 31 5
TP RIERLCA,, X AR BIP IR 300ETF MR ROR IR I /1, B ki fe
TR ATA ST H 6 58 B AR, 0y G HE 58 22 SR ) SR A 35 e kil

F 2.1 HBHIPIE 300ETF K ESFBAE

FEg | SR mAER | FeEE ) FeTmE (o) HESIRELE (%)
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7 | 601166.SH | PVARAT | 32,845, 447. 00 685, 484, 478. 89 1. 50
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IR ISR 28 338 it A B N 90,236.17 -
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IS AIC HE DR 7 e £ RO ) B 35 3.3 JRas i 1 VAR BB B 2 i 5 10 Y
0L, PrAdENEA i e 1 B tE, Bk, 13 VAR (1) JYR1. R2 FFAIH)
W TTRE

3.3 WEHEHIE BN

lag LL LR df p FPE AIC HQIC SBIC

0 |12820.8 2.5e-09 |-14.141 -14.1388 | -14.1349
1 | 12854.2 | 66.65* | 4 | 0.000 | 2.4e-09* | -14.1734* | -14.1666* | -14.1552*
2 |12854.8 | 1.2645 |4 | 0.867 | 2.4e-09 | -14.1697 | -14.1585 |-14.1393
3 |12857.3 49576 |4 |0.292 | 2.4e-09 | -14.168 -14.1523 | -14.1255
4 ]112858.2|1.8952 |4 | 0.755| 2.4e-09 | -14.1646 | -14.1444 |-14.11
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S% 3.3 WEHEHIESHENER

lag LL LR df p FPE AIC HQIC SBIC

5 |12859.8 |3.2581 |4 | 0.516 | 2.4e-09 | -14.162 | -14.1374 | -14.0952
6 | 12861.7 | 3.7056 | 4 | 0.447 | 2.4e-09 | -14.1596 | -14.1305 | -14.0807
7 112863.3|3.2448 |4 | 0.518 | 2.4e-09 | -14.157 | -14.1234 | -14.0659
8 |12866.3 | 6.0558 |4 | 0.195 | 2.4e-09 | -14.1559 | -14.1178 | -14.0527
9 |12868.8 |4.8105 |4 |0.307 | 2.4e-09 |-14.1542 | -14.1116 | -14.0388
10 | 12871 |4.4658 |4 | 0.347 | 2.4e-09 | -14.1522 | -14.1052 | -14.0247

RL. R2 FEAUII VAR (1) BEBESERUR, i6 A er B B SR I A . 7
56, FRI VAR (1) B EIRASE e, 8 DU R R 75 16 00 R0 P R

PN HRORRAEE, 576 S I DA P SRR B S R SE 1, M 3.7 FRTT L
Fil, VAR BURPEA RO R R B, 20 VAR (1) XA E RN B A R
SEME . FOV, R HE 1 IR TR A 2, U TR AR R b 2,
% 3.4 RRKER. HERDR, WEYEIRAE sWIOB KT FRLE, R
0. BE, XHBUR R CRA R . ASRR E RIERRAG, R
FERLAAEAER TR, B iid 5. 7 A ORI o Bk i H RSk i
(M KK, FUR BB NI RIS . 22 3.5 S T AR E TR S W
5 10 WH RIS, 7ENE 10 OSSR Y, RSB W SR, A
B TR, DU T B R, DL L R s AT R1
R2 P I VAR (1) IR B AR BAT, 77 LAk SEE T i th A0
W5t .

Roots of the companion matrix

Imaginary
0

[ [
0.8150.966

Real
Points labeled with their distances from the unit circle

B 3.7 BEREERRR
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3.4 FHEINBEAEEEKR

Al lag df chi2 Prob.

R1 1 2 17.39642 0.000

R2 1 2 7.113522 0.029

All 1 4 67.77031 0.000

% 3.5 Lagrange-multiplier test

lag 1 2 3 4 5 6 7 8 9 10
df 4 4 4 4 4 4 4 4 4 4
chi2 1.4445 1.2685 5.1598 2.0566 3.6401 3.2098 3.8205 5.8255 4.4572 4.8041
Prob. | 0.83643 | 0.86669 | 0.27129 | 0.72535 | 0.45690 | 0.52335 | 0.43084 | 0.21256 | 0.34766 | 0.30800

HO: no autocorrelation at lag order

3. 3. 3 BEKK-GARCH R BV B 4

PAESSME T FE R BT RAF, 75 VAR BLA T, HIRURIIL 6% 17 3 W 28 48 40 ik
TSy, FR—AN2 AT X7 P L 25 B U B R A I 5y, T o —
AN & HBEAL TR IS R AR TR B 8 28 . 07 VAR (1) BME 7 FE 1 H Ik
72 53 % T T 0 3 14 52 T BB TR i A1 S UL DB ST 75 A T 3 22 10 11 38
Al tH AN . FEE L VAR BRI J, IE 7RG PR 2 31T ARCH RUbikige . £
R P AN 5 FERIBR ZZ 008 AT 25 10 ARCH 287, AT AT LAFA 2 BEKK-GARCH A5
R, TS IR AT A B B A RN . R 3.6 /LD 7 H B BRI X R
BT RS R 5 BE#E4T BEKK-GARCH HER G BT 45 R . A T 3B IAE)”
R 300 JIBURIFR BB P 1173 2 (M) B 96 3R, AR SCIE S ST 1 52— T ) GARCH
BRI 1% 1 3% 5 AR 1) GARCH B R0 BULA SR E 43 531l 9096.593, 3587.879
BEKK A5 f1 %o £ AR 2 13809.237, 326 KT T I X BB AR 2 A1 12684.472.
PRIk, AR SR AN T 37 2 [R] AR B H ORI, A 0 2% 16 — 3% 2 TR R P 07 225K
Ao

#£3.6 BEKK-GARCH HRIZ/TE R

Variable Coeff Std.Error T-Stat Prob.

A(1,1) 0.116676541 | 0.011916970 | 9.79079 0.00000000
A(1,2) -1.945961249 | 0.298877406 | -6.51090 0.00000000
A(2,1) 0.006055055 | 0.000946485 | 6.39741 0.00000000
A(2,2) 0.462161239 | 0.035848088 | 12.89221 | 0.00000000
B(1,1) 0.996106756 | 0.002249124 | 442.88646 | 0.00000000
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5% 3.6 BEKK-GARCH HBElIZ/T4E R

Variable Coeff Std.Error T-Stat Prob.

B(1,2) 0.469453180 | 0.081380105 | 5.76865 | 0.00000001
B(2,1) -0.001213542 | 0.000255996 | -4.74047 | 0.00000213
B(2,2) 0.917971011 | 0.010658356 | 86.12689 | 0.00000000

AT 3L E%) BEKK-GARCH AU /41, 3% 3.6 T I 1 4ERE A 556 0F B 1%L
. £Ha;1=0.117. a,,=0.462 #1E 1% EE/KF NEE, BHIPIR 300ETF 1
WG T B A W51 ARCH v . %£H1b,,=0.996. b,,=0.918 [FIFELE 1%
BAEKFTNRE, SUNFIR 300ETF I S0 B i b7t 2 AT W1 ) GARCH L
Lo #ERK, BRI I 37 6] B B R I AH BRI G R . K |ag,]=1.946,
lay,1=0.006, i idis RN &, PR 300ETF BT 476 )i 300ETF WAL
Wy IR KT Ja W T IR0 . 1| by,|=0.469, |byy|=0.0012, X T-shii
ARSI, IR T 7 % A T 47 (4 S i 9,328 DK - BT 3560 B 5% T S PR s i
PAE 4 AMEHE 1% BASKF N RE R TF, XU T 18 £ B3 H RNE /2
MR HY RN, YR 300ETF AL 5 7P 300ETF X5 8 I iy e sh M A s mil o Her,
UL T AT S B REM B K . D9 1 ORISR L, AR ST 5% /4> T 47 B8 Sl ikt
RN B B AT T Wald /256, 3R 3.7 42 wald fre g . Hes R RRAie
e XA Y RN A — AT ) 53— DT i Y, e AR T RS T
T IR, Wald R 36 FFGIER] 1 7 F & KIS B2 17 320 22 18148 XA ) el
i H RIS AT Bl v R

£3.7 wald RBLER

R 1 R 2 i 3
Null R1 5 R2 Z [AAAFAE R1 X R2 NAFFERR | R2 %t R1 AMAEAEH
hypothesis | ¥z H 20N ) (R BN RIS | T R B v L AR
Hy: ay3=b13=03,1=b3,=0 | Hy: a45=b1,=0 Hy: aj1=by,=0
Wald 21.80560 21.29442 31.12457
Signif 0.00000000 0.00000000 0.00000000

3.3. A BRI S LK ahi B B IRG RS

ARSI 12 DA A3 HFE BB S bm BB T 37 R st AR, BAE
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PN 2 1 e S DA

IR 300ETF JIALS LR 1137 ) ) e i th 28

2205 7 A 2R EBKIABCN B S H T BA R TR . A H i 2 S it
FEARME, BTREREE, Bt HEIE P ERH BEKK-GARCH Y a ki gk iR
N 3.8 f1 3.9 fs.

# 3.8 FEEKHI BEKK-GARCH LR i 4 i

Variabl | 1 A 2 H 3 H 4 A 5H 6 H

e

A(1,1) |-0.1410045 | -0.36149918 | 0.07244604 | 0.09036442 | 0.11503511 | 0.32436698
0* * %k %k 7*** 9*** 0*** 2***

A(1,2) |-14.232671 | -19.9284396 | -7.28566329 | -1.93107874 | -2.26230419 | 0.47103533
13*** 7*** 9*** 2*** 0*** 6

A(2,1) | 0.0030827 | 0.00689045 | -0.00688344 | 0.00105846 | 0.00084590 | -0.00224919
6*** * %k %k 4*** 1*** 8*** 3***

A(2,2) | 0.4876605 | 0.72252013 | 0.40658397 | 0.27020661 | 0.30595582 | 0.16010602
3*** * %k %k 9*** 4*** 9*** 8***

B(1,1) | -0.0263131 | 0.97764910 | 0.54277207 | 0.99716810 | 0.99269736 | 0.85973447
7 * %k %k O*** 6*** 6*** 1***

B(1,2) | -43.102068 | 1.26015830 | -3.67775050 | 0.31468901 | 0.42791427 | -1.19722631
06*** * %k %k 4*** O*** 7*** 9***

B(2,1) | 0.0004898 | -0.00021448 | 0.00060920 | -0.00022530 | -0.00027796 | 0.00219440
9 8 O*** 7*** 3***

B(2,2) | 0.9489803 | 0.87890759 | 0.87601104 | 0.96719866 | 0.95003694 | 1.00683203
4*** * %k %k 8*** 2*** 9*** 8***

# 3.9 FEEkEAM BEKK-GARCH IR [ @ idigh B

Variabl 7 A 8 H 9 H 10 A 11 A 12 H

e

A(1,1) | 0.11667654 | 0.18055432 | 0.18206143 | 0.375383767 | 0.22165452 | 0.14722831
1*** 6*** 8*** * %k %k 0*** 4***

A(1,2) |-1.9459612 | -1.4428307 | -0.9339627 | -1.883143114 | -2.7995654 | -1.1945505
49*** 82*** 91*** * %k %k 63*** 33

A(2,1) | 0.00605505 | 0.00015147 | -0.0001635 | -0.000055717 | 0.00018502 | 0.00110576
Gk 5 45 7 5H*

A(2,2) | 0.46216123 | 0.29165046 | 0.22402541 | 0.475435509 | 0.32309892 | 0.26790493
9*** 4*** 8*** * %k %k 5*** 8***

B(1,1) | 0.99610675 | 0.98510058 | 0.98233113 | 0.925524256 | 0.97516631 | 0.99083021
6*** 1*** 3*** % %k %k 0*** 1***

B(1,2) | 0.46945318 | 0.38910777 | 0.16311937 | 0.385321644 | 0.55859293 | 0.36420916
O*** 3*** 4*** % %k %k 7*** 7**

36




N U AT 'S U 300ETF HIAL 5 B 6% 117 37 ) F) ¢ sl 4 2807 7 7

%% 3.9 FETEKHAM BEKK-GARCH HEEI i fgist B

Variabl 7 H 8 H 9 H 10 A 11 A 12 A

e

B(2,1) | -0.0012135 | -0.0001607 | 0.00000234 | -0.000051927 | -0.0000961 | -0.0003315

42x** 20 9 53 92**
B(2,2) | 0.91797101 | 0.95389348 | 0.97503992 | 0.899207525 | 0.95329886 | 0.95918835

3.8 MK 3.9 IR T A A B IR i AR AR A R . R
o k” RSES R B ER), B 5BZAREEACHBN . IR RS,
K&, 1-12 H O R TKIBCE BAG 2% 1) ARCH 2508 &% GARCH 2487, R y3 h fir
Hajr~ aups by~ by TSR B2 . 1X 3R B A KA a5 28 17 51 (1 ) LA
SA%, VPR 300ETF 5PIR 300ETF IR 4310 sh/K-F#5 B B AT IR Ba B B
FHIG, -5 R T A 20 B0 < R T 7 51 B AR DGR

R 12 DB TKIBREA 5 I L% 8 B sh M B LREm % & . 16 %, 7
Frpebe it 12N . IR 300ETF 3760 iR 300ETF MR T & ik vid H R NEFR 6
AR 12 FULAE, HAR A h R 1% BE K TR Xyt i 1w
AR M R I 4 B 0 2 A0 5 2 BRI s . JF HL, BT T I
BT S ) e i H O AT — AN B BRSSO T S5 B2 T 47 1) o
dli R 8 5. 9 H. 10 H. 11 HiX 4 A A Hay, 7£ 10%H) B A5 K T A
BE, HARA O ay, B R i BN 15 B ER )N, 1) 300ETF S
BT 35 0 A FR S AP R 300ETF T3 s PEIse M+ IR, LhEsimes. ik,
W FEIHA S AR B BB 6] (00 it SR BEANREA L 12 AN A EEE T, IR
300ETF XJ¥*i& 300ETF JHAL T 4 7E 5% 1) BAS /K- T 35 B A I sl H 28 . 1t B
R 300ETF Hij 3110 2% 14477 22 2 Sk 385 52 Wi 3 24 10397 ¢ 300ETF JIAL I % AT 22 5
i RS, B N AT — N IR AR S A S . BRI T
SR A AR, 1 A2 A3 A 8 H 9L 10 AL 11 AX 74
AU HIby #A R %, A A0 Kb, 75 5% B S AKF 2 EHBUE BN X%
B, FE I BN RS T THT, IR 300ETF JHAUKR Y& 300ETF [ SZMa Ak AR 73 IR -

SRTITE , AEJF R 300ETF AL b7 (I — 4RI [A] 3L, BBk A S AR g 3 52
Y5 BAG 235 B ARCH RN AT GARCH RN, 58 BH S AT 3 AL 238 25 F — [ a0
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L N2 T = S DA 'S IR 300ETF JIALS LR 1137 ) ) e i th 28

HAWEREREE. BRI 4, JI% 300ETF 597 300ETF HIALT 0] Fe A B
A 0] ek v RO AN Bl N . (A SRS R R AR K, BRI
X SAS T 37 FA) 52 ) G SASL T 2 00 T 6% 117 39 PO 520 B K o X R WU R 300ETF IALAE
I L I BN 1] LG VA A e IO AR BT RE,  JRECH 2B NA K i
53EH

3. 4 PR 300ETF & ERHAM 5 P 658 Bt HH 3 R B9 SEHE 534

3. 4.1 BURRHIR S KRR MR IR

YR 300ETF & BIARL S Y% 300ETF B2 3% 1 9% shi H 25087 43 b il A
HEBRIABEEBL, ARCEFA 5B H KIUEFF RSN “100025617 1 7 H Ak
SABUE S 7 F B R BIHBUR AR, 162 PA R ARSR IR 300ETF R 76 28,
R2 AEFE IR 2, FExf o g7 o $2E 7 ab 2. KL 3.8, &
3.9 A AE H 7 H&EBIABUNAREIAR A BA “RIEFR". “HaNRENE"
S5 T F] 7 3 ) B BUARAE o 2 BT DA B BAAL 0 AR IR (B R g, e
HAEF T IR I B — e R A, /2 ROAEEAS 7 H ),
PRIILEL IR 300ETF [1E 2 — % L3, £ 7 A aik®| | e, X85
ATy 4200 HOFE BRIIRLNEMN B N E, AUAAAER BN, #0820 R 1 3
B A E AR, IR L A% . 3 3.10 Ny 7 H B BAREIIRLT &
KRG AE T MBI EARGEEZ G, P e U st 2 e T ADF K58,
N3 3.11, GBI R, ASAFAENEIHILER, o LAk [F 204 .

2 4 0 1 2
S 25 %

& 3.8 7 ARWRE IS R K E
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2.00
1

1.00
1

R2
0.00
b 3
E
-
i

-1.00
1

-2.00
1

K39 7 AEMEBIK R

#£3.10 R1AIR2 MR ELIHE R
Mean Std. Dev. Variance | Skewness | Kurtosis
R1 | 0.0001176 | 0.0018948 | 3.59e-06 | 0.256158 | 10.82926
R2 | -0.0044124 | 0.1121899 | 0.0125866 | -1.18265 | 103.8523

% 3.11 R1. R2 FRMHAAK SR
FEH) | K56 )71 | Test statistic | 1%level | 5%level | 10%level | Prob.
R1 | ADF 536 | -42.970 -3.430 |-2.860 |-2.570 | 0.0000
R2 | ADF 36 | -51.211 -3.430 |-2.860 |-2.570 | 0.0000

3.4. 2 ¥)E/IENEL

TER R B RasE M 2 S5, e T VAR BRI 78 B AN T 37U 28 3 R 26 A 31
HRAEAE EAEN, AIC U8 H (1 e R JE B 20y 5, BIC HE NI t F) B A i = Y B0Ch 4,
sELh AIC bR, BENLLF VAR (5) ALY SR I R1 P AR W A AR T A
AR, R2 JFAIRRFEAN A B 5Tz 4, R RE, XREPILEER
F7 F R S5 A SAME 2 (B A AE D1 390 2 T AR s 22 T DA % 7 PR WAL e 50 A
TN S R HEAT IR RE . HE—2D 1, X VAR (5) BERIGEATHE 2 ARG, 45 R4
*® 3.12 . S5 BRI A 20 J5 iAg 228K, #2537 VAR BRALZ A4
AN 731 2 18] () 5 BAH G 6 RBCRE S R1 5 R2(-1) Z A [ AH 9K & £9-0.0099,
R2 5 R1 (-1) Z [HJHIHMISR REN 0.0562, PHAN T 24 B 25 48 556 )5 b — 1A
(RIS R A D PEAR /DN, BEARAAELEAR DG . DRIk, AAREE AL VAR 58S, (HIXHFA
R IR S AU B T 2 0L i), e AT AR AT Be AR AE R AR 22 AR ARG

39



L N2 T = S DA 'S U 300ETF HIAL 5 B 6% 117 37 ) F) ¢ sl 4 2807 7 7

o
% 3.12 Granger causality Wald tests
Equation Excluded chi2 df Prob.
ri r2 4.159 5 0.527
ri ALL 4.159 5 0.527
r2 rl 4.4183 5 0.491
r2 ALL 4.4183 5 0.491

B ROREIE RL. R2 A HAHRTE, 1RE G ARMA H RSB, 65641
P EAT IS . B 3.20 AT 3.11 /2 R1. R2 P4 () HAHSCE. EHER R
FEOVRAH IR AP FIRE IS, ME— ) — P FIME S AT e 2 R e B E S8, Bl
R1 MBI RS — N EG R2 MIAAAE R AIAHR, & SL ARMA 5
B, S BN RIRE, RAHE ARMA (3, 3) A R2 IIETFE. R2 75
21l ARMA BERURIIER, EAHRIEAS 2] TR KBS . @S 7 12 H /24 R2
G R A AT Y B e SOOI R AR 23, AR U AW AR Bt TR BT
At AN 73 i, 223d ARMA BT 8 i B PR Z2 T2 AF TS 2 % . R2 OBk ZE
T J5 06 P AU ek ZR AR L, PE— 0 DX TR Z TANEAE P A G E, IRIR A
RIEER. WA REESRE. IUFE RL. R2 PR R IFHI 4 5 2 18]
ARG G R R (lead-lag), W54 L33 T- W 58 IBURIBR (1 30 5% 117 475 6] 1)
TR AR, BDRAhE AN .

0.10
1

0.05
1

Autocorrelations of r1

0.00

HHT ARAIR m? !
A”T w,l HT .F*

T T T T T
0 10 20 30 40
Lag

Bartlett's formula for MA(q) 95% confidence bands

-0.05
1

& 3.10 R1fpFHEMREEE
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0.10
1

Partial autocorrelations of r2
-0.10

-0.20

T T T
0 10 20 30 40
Lag

95% Confidence bands [se = 1/sqrt(n)]

3.11 R2 FHEMHRBEE
3. 4. 3 BEKK—GARCH 1BV & %R

PN R A1 CaE i ARCH ZUNAG S, 3% 3.13 O BEKK-GARCH #5227
Bk . BEKK B2 [ AR (B A 12878.2528, o HIRURIAR X B 6% 117 3% B s g ST
GARCH #5578 fy 5t $ LI SR {8 3 73 A 3198.054 A1 9080.331, -3 2 F1A 12278.385 i
/NT BEKK AR BUBURAE o IX AR T FEX5 PIAN 17 37 B S A1 7 22 EAT R AL
W RNEZE B8 Z P T 225 B o R B 1 TR IR 300ETF Ty, #ir 2
FRF IR 3 . AR LS S R IR 300ETF AL T 370 Ak iR B 0% 17 37 0 AT S 2 1)
ARCH ZG AN GARCH R, 1747 22 1) H AT X fi) B4 b vkt 50N A8 3 e H KR
PIAE 1% 1) BAS /KPR o BTG RS XA Y, R MK/ANRE, 32 DL
i AT 4E BAL#E N TS, |ag,]=1.116>|a,,|=0.0011, |b;,|=0.895>
|b211=0.0005 . iz F] Wald 62596 96 1E 5 S H RN B & 35 1%, Wk 3.14 Fos .
Wald R e 7 AR BB T GO ATy IR A8 gt
t, 32 PN T4 22 8] B )i 280 # v B i 355 1 o P I 300ETF AR 55 77
300ETF TEVE BN F IR AR, SfE ) EAAE R Z MR,

#3.13 BB BEKK-GARCH BiRIZ/T4E E

Variable Coeff Std.Error T-Stat Prob.

A(1,1) 0.174248132 | 0.012427470 | 14.02121 | 0.00000000
A(1,2) 1.116067757 | 0.350394471 | 3.18518 | 0.00144666
A(2,1) -0.001098878 | 0.000373487 | -2.94221 | 0.00325875
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PN 2 1 e S DA

IR 300ETF JIALS LR 1137 ) ) e i th 28

4% 3.13 FFWIN BEKK-GARCH BiAEITE R

Variable Coeff Std.Error T-Stat Prob.
A(2,2) 0.531748482 | 0.029329332 | 18.13026 | 0.00000000
B(1,1) 0.985552879 | 0.002594314 | 379.88965 | 0.00000000
B(1,2) -0.894509969 | 0.144491946 | -6.19073 | 0.00000000
B(2,1) 0.000467778 | 0.000113849 | 4.10875 0.00003978
B(2,2) 0.874671833 | 0.011425188 | 76.55645 | 0.00000000
#3.14 Wald R EZEE
Far e 1 i 2 a5 3
Null R1 5 R2 Z B AR R1 X} R2 AAFFEHL | R2 XF R1 AfFETEH
hypothesis | ¥/ H RV [ (R BN RIS | T BRI B L R
Hy: ay3=b15=031=b3,=0 | Hy: a4,=b1,=0 Hy: aj1=by,=0
Wald 13.43621 19.86433 10.42429
Signif 0.00000000 0.00000000 0.00002970

3. 4. 4 BERAM ST LI R N B R G R 4

LE& 7 A 2R E BIIAS b BT 15 37 8] 38¢ shii 20N (70 #r a1 A

TR At R T oA E, BT REATRE, HER 3.15 % 3.16 FRERH
i Ay (312 N F) BEKK-GARCH FEA [ 2 f 45
#£3.15 7 A 35 B BEKK-GARCH 1R ({i g fii a2 5L

Variabl | 1 H 2 H 3H 4 A 5 H 6 H
e
A(1,1) | 0.244159809* | 0.014522226 0.350420095* | 0.301516089* | 0.076778413* | 0.157127561*
* %k %k * % * % * %k
A(1,2) | 7.357398222* | 5.838681604* | 2.784578197* | 4.153358247* | 2.548226280* | -0.378212274
k% * %k %k * % * %
A(2,1) | -0.000041802 | -0.007539019* | -0.012718738* | 0.001861742* | -0.005499173* | -0.000673724*
* %k %k * * % * %k
A(2,2) | 0.472637916* | 0.544971079* | 1.031544858* | 0.389444988* | 0.458436232* | 0.354397847*
%k k * %k % k * %k * %k * %k
B(1,1) | 0.946640928* | 1.022896924* | 0.804436037* | 0.827155672* | 1.002990687* | 0.978617308*
%k k * %k % k * %k * %k * %k
B(1,2) | -2.416666038* | -1.583492527* | 0.009143812 -0.651979205 | -0.601677887* | -0.170940638
%k k * %k * %k
B(2,1) | -0.000076307 | 0.002408661* | -0.003634798* | -0.000539922 | 0.001214153* | 0.000208859*
* %k % k * * %k * %k
B(2,2) | 0.901642610* | 0.885889970* | 0.781474699* | 0.916565859* | 0.920757370* | 0.927004920*

* ¥

* %

* %

* %

* %

* %
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#3.16 7 HFHE B3I BEKK-GARCH AR fj g pii kR

Variabl | 7 H 8 H 9 H 10 H 11 H 12 H

e

A(1,1) | 0.174248132* | 0.215364955* | 0.177161075* | 0.185060328* | 0.183615410* | 0.158745769*
% %k %k k * % * % %k %k * %k

A(1,2) 1.116067757* | 1.896852738* | 0.709778386 1.670106859* | 2.474521652* | 0.922172560*
k% * %k * % %k %k *
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k% * %k * %k * ¥
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k% * %k k¥ * %k * %k * %k

B(1,1) 0.985552879* | 0.976540605* | 0.982615605* | 0.985947760* | 0.984680492* | 0.987703026*
* % * %k * %k * % %k * %

B(1,2) -0.894509969* | -0.392086307* | -0.158677731 | -0.475077994* | -0.558136423* | -0.244439525*
* % * %k * * % * %k * %

B(2,1) 0.000467778* | 0.000151617* | 0.000084086 0.000470079* | 0.000212032* | 0.000303180*
* % * * % * %k * %

B(2,2) 0.874671833* | 0.953653138* | 0.958322276* | 0.931823365* | 0.965574641* | 0.957023892*
* % * %k * %k * % %k * %
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