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Abstract

During the stock market crash in 2015, stock futures have been widely criticized, which accuse the
extra 30 minutes trading time of stock futures misleading stock spots. The cancellation of the ex-
tra 30 minutes trading time which means the spots trade synchronously with the futures provides
a quasi natural experiment to examine the criticisms. A VECM-GJR-BEKK model is employed to in-
vestigate the varying spillover effects between the futures and spots due to the cancellation of the
extra trading time. Before the cancellation, the spots have spillover effects on the futures with ex-
tra 30 minutes trading time, while the futures with extra trading time have no significant spillover
effects on the next day’s spots. The futures have spillover effects on the spots, but the opposite
spillover effects don’t hold after the cancellation. The conclusion is that the futures shouldn’t be
responsible for the 2015 stock markets crash. The policy implication is to restore the extra 30
minutes trading time of stock futures which could absorb the shocks during the inactive time of
the spots, thus smooth the volatility of the spots.
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Table 1. Trading time adjustments of the stock index futures in January 2016
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Table 3. The frequency of the highest and lowest prices of stock index futures appearing in the extra 30 minutes
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Table 4. The statistical description of the returns of stock index futures and spots around January 2016
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IZINI: ] 8.6296 9.5378 9.7371 6.4823 49319 4.0340
R/ME -8.3129 -15.1731 -15.1731 -9.1847 —6.5526 -6.3323
i 1.2855 1.8126 1.8374 1.6289 1.2517 1.1544
)3 -0.6037 —0.7056 -0.5238 -0.6038 -0.8202 -1.1575
33 14.5042 11.8384 11.5700 7.0374 8.0023 10.2406
J-B1{H 7727.231™ 4626.235™" 4304.775™ 1025.556™" 3487353 7271377
Q(20) 176.06™ 104.45™ 66.579™" 57.156™" 40427 73.328™
Q%(20) 2371.6™ 825.01™" 837.05™" 672.37 83.442"" 138.53™
ADF {f -12.5665"" -17.9795™" —-27.96™ —35.2243™" 18.0041™" 19.3105™

e R ok BN 1% 5% 10%(1) i35 KT

LB H A R 52 5 s R, BAN A 5 i) TA) B R AR I TR TRV RR AL, (E2 B/ o T 415 391 6% 4 ek 1]
Befiieas e sh ek, FREE 2016 4F 1 A2 )5, PIANTTAIIBEh 5 2 AAH ELEca B R MIERE 1
BANAZ 5y I 18] B 10 06 P37 328 K P B B AR e 2, R I B A 5 5y i ) B s b BN o L Y 8 2R 220
KT [R5 5 5y Wk 1) B i E AW S (B O M 3% (RIS 5 AR Bty BLAT QUG SR R ARSI . IB STt R W] 4%
MR EHANMIES A, Sk, FAE BEKK BRIt 5] AAXIFR MG [FRF, M QR0)HI&EiHE ]
R, EAIEHE 1% EEKTTaEE, WML U T R A U e B IR R A B ARG,
Q* QUG ERE, EAINRE, RBWEMWH AR EM. BT X A7 FIHEAT 547 06 25055 18 H P
Fattk, AV T A O ADF RIG RAE R, TR NI ] B W ek AR T AR A o

4.2. Bi5bh 30 oy ehHAER3E S Fo Nt t HELER3ZE S S, BT

Tt HIRAZ S Z 1) EGARCH-X 4, FE 244 30 438l B2 58 2 WL BR 58 5 B o DA
R R 5 iTLLE R, t HHITRAS 5 9:25 WM v Sl i 26 %) t H 9:30 FFUa IR 5258 55 Wi 2 %6 A5 Tl
WEES, RE® Lk, RS, Lk {HJ2, RF® A0S0 5 MK t HBLHRAE 5 IEE%, t—1 HIM# 15:00~15:15
(1) 15 43P ATt H 1T 9:15~9:30 1 15 43 8h 3k 30 40 “iELL” (58 F it 1A] B2 m] DARROE t HILEEAE 2 ik
3. ULEATE t HILGRAS B T BEHT I 30 438 HA T 22 &) Re i W S & Fyl B Aoy, A BIRR e ISR i A I E A -
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Table 5. The EGARCH-X model of spot returns
= 5.t BB RZ U MY EGARCH-X 1R3!

AR b 2 PR TH P{H
a 0.0003 0.0002 1.6379 0.1014
5 0.8951 0.0152 58.8859 0.0000
B 0.0521 0.0190 2.7421 0.0061
c —0.2466 0.0478 —5.1593 0.0000
a 0.1696 0.0211 8.0263 0.0000
b 0.9869 0.0047 210.1748 0.0000
/e —4.1799 1.0860 —3.8490 0.0001

43. t—1 BIEERS S, FES 30 e S5 F X BN

MRt HITEAE 5 Wt 2 ) EGARCH-X AR 8Y, 42t —1 H L LTAZ Zy A sk 30 7331 5258 25 5200
MR EE 35 6 nTLLE R, t-1 HILIR U st 20t t H IR Ai34 84 30 4Bl o 284G 2 2 1) f ) 5
Wi, B A SR T A S e P S PR, -1 HBLIRAS 5 Rk e, 2 FoRIEISN 30 4 TR 5 &
T XFhRT— BB R Bk, MO ZEFRERE, -1 HBUEXHE N OR AR AL 5 I Bh R A B 1

AT
4.4.2016 £ 1 Bz i 9:30~15:00 ¥8[FE132 5 B8] B ARG HASE S IR B2 mK mhits i 5 2R

DRI AR R FRVE R AR € B A BRE, 1 5B K I 5 A R AR BN AR A EAT LU . Bt ik gt
M4 RRH, B S BRI T3[R0 58 5y I TR B i e R R B B 5 ) “ RIE R R AR, fEX 1%
T, RAETZ R ESAIMTHTRE S REAL A R AR, AT 20T t A TR T g
N ASCR LB T ZI0IEE AR T 20 t D AKAE TR, R LB LT YRR . A |
RERNZ TCIER T, A BRI RS, B INRERMNZ TCIER G, HBIENFRBR; B
RERMZTT t i, A EARKFRAN; HAIVIRERMZTC t 045, 5 FEARK IR -

it AR AR e i (LogL), HATTATARIL: e, fEBUEIREMRMNZ TTIES AR | A
BERITL oy, 25 8 AR AR RS OB TTAR T A5 FEAZ RN AR 1 FEABE R ZE IR 2 T t 20 (B AU TTTAN
BRIV e, 25 FR AR R AN AR TR IV AL T A5 FEAZ RN R RLITL, PR, AR SO BRI g h 5 8 1 3k
XEPRRL AR BN BEAh, (R REARXS IR AR T AR R IV o, B IR Z IR Z T8 t 7341
AP IVAR TR 1T o AR A PR IV R B B BN S B a e« BBl tH S AR RN o

FEATHRAE T 2/, JATTS PP ER AT 7 Ih A, % 7 TP EORAE 1% BT, W5 i
J¥ 5 5 BB 75 AEE PR R, DRG] LS. VECM AR AL AT E— 2B 1 43 #T 0 2

5, BATEEE THE 2016 4 1 H Z A [F5 5 5y I 181 B, 155 17 3 AL B T 3 o 2 22 1) ) e sl
KRR 8)o Miiahid thi) R ¥ a, b, PATLIER, a, R, Mb, MEFE, XUHHIG AT IR
AFAE W T R B O, (EANBA R, Ak, a, SEitRE, R BTHn bt iiis B R
B N, 1 by, AN, WA RIE T ISR RS . XU PN TIT Z 1A A7 AE A LI B Bl A%
FRAF, FEXPREFELNNTTAM B HEMAESRIAERE, d, B3, Wit hisg
I At SAFAEAEXS AR, 0 dyy AN, Ui BB T30 391 B 7 3% (K0 e sl e B A7 AE B 28 AR X AR P

2RIEA PR, 9:15~15:15 [MIATHNAS 7 B S B (A /7 31, LA 2016 4E 1 A J5 9:30~15:00 HILE 4% -5 BLIR ks (0 W AR B R A I
ey, (AR T PRI, RUIVAF IR, A GBI T AR 3

i
;é
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Table 6. The EGARCH-X model of futures returns
< 6.t HARSR X 5N E5 % A EGARCH-X 1258

AR b R PR T{H P{H
a 0.0003 0.0000 12.2829 0.0000
By 0.0517 0.0008 62.7648 0.0000
B —0.1383 0.0023 —61.3984 0.0000
c —0.2105 0.0354 —5.9505 0.0000
a 0.2088 0.0228 9.1563 0.0000
b 0.9941 0.0029 340.7675 0.0000
4 —0.3118 0.9000 —0.3465 0.7290

Table 7. The co-integration test of stock index futures and spots during 9:30~15:00
= 7.9:30~15:00 Z Z AT EE ARiEHALE . IR TR N B X RGT0

JE BB AR A 5% 42 2 TR 1 P{H
AEAEMIER R 0.9057 3698.6910 15.4947 1.0000
REFE— AL R 0.2672 430.2014 3.8415 0.0000

Table 8. The volatility spillovers between stock index futures and spots during 9:30~15:00 before January 2016
7 8.9:30~15:00 RZ Z At A ER AR FEHALE . FNETHYK B (2016 £F 1 ARD)

AR b R PR T{H P{H
C, 0.0046 0.0008 5.8240 0.0000
c, 0.0057 0.0008 6.8092 0.0000
C, 0.0000 0.0005 0.0001 1.0000
a, 0.7825 0.1040 7.5215 0.0000
a, 0.4340 0.1101 3.9437 0.0001
a, —0.5823 0.1147 —5.0770 0.0000
a, —0.2344 0.1159 —-2.0218 0.0432
b, 0.9056 0.0491 18.4607 0.0000
b, 0.0714 0.0540 1.3231 0.1858
b, 0.0219 0.0563 0.3896 0.6968
b, 0.8392 0.0662 12.6847 0.0000
d, 0.3204 0.2853 1.1234 0.2613
d, 0.7859 0.2609 3.0120 0.0026
d, -0.2177 0.2743 —0.7938 0.4273
d,, —0.6993 0.2579 —2.7118 0.0067

LTI 37 52 B B2 17 3t i — W1 Aol B 32 BRI B i i s — WA Aoy = AR SE RO 3e8l . IX BB T
Wity b, LRGSR AR T8, DRI BE G A 5 0 S 2 i S B SE 9 B &, BB ik =
AT TR, HSRZMsFB, SBEETE AR, ¥sra.

45,2016 £ 1 BZ B X 9:15~15:15 BB SRR ENEE X &
KR R R A G i (R E N — AN AR 3T 552, t— PRI AR i 58 e i35 2 Rl 19 8
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WHORR, FATRI, ERBINE 30 2852 S I B BN G, I T Z B Bahi R R R T, W&k
9o FRPIN T HIARXIARIER R dyp gy Aoy o, P TIAAFAER AR DUERIIRSE KRE MR
THINE Gy IR B, A5 2 045 RAEAE R AN T2 A6 B35 AR Tl Ok &, MAER AN AZ 5 I RI 44
NJg, PIANTTBIEEh Rk RA R, BAVEN R SHINE 5 8 B A BT, BAR L S I 18] BU 52
GEAERT TR, RERENZHERGRUSEZIEL, HTRZHEE, B LERRIER
R X I GUE AR P T

4.6.2016 £ 1 Bz BRI SIMERERNRE XA

e, FATHEE T 2016 F 1 H 4 HITIRIARII ST BOH 18N 5 18 B, PASTiTnse sl 1 A2
5. WUER, mimh ik AN REAE S, RIS AT B i i 5, Il e
P T s . BeAh, AR 10 i RN A ay, AT UL B, i 1RO [F] 2016 SERTAHELA T8
K m . ATy, REZRIE WM “RhBtads” W2 BRG], BILiinkE 1A RO Nk
WSz T [RI BB 37 0T S B BRI A GRAE R A B v, S BUNBR Ik & 1 iish i, IR
Mw SN, WITTHIA RN N Eh # S S BOELE T B BE) o [RIN BN AZ 5 I 18] O HGH, ik st
TCVE B B E I 5% T 37 2 STAR S A0 R h LB T 3 sl SR TBOK 1 3U1 8% T 3250 BB 11 2 8 sl i Y
RN o

RIS AARRSRRAE RS 1A 1542 2 8] R 2RI B B R AR R AR e A N #RANAE A WY S R AR XS R
R E RSP R GRIE SRR, S BON BT BOALAT OS85 7] B4 52 5 I 1] B HGH
WAL Tk L AE W BT 8 X SR B BRI . 5 2016 SEZ FTARLE, BIBT A AMEL T i A2
BT RER, SBOSA TR BN, TS B B I SR BB W B T S U R R s Y
RN AN 2, HARX AR RS B 55

Table 9. The volatility spillovers between 9:15~15:15 stock index futures and 9:30~15:00 spots before January 2016
52 9. 9:15~15:15 ARIEHEASE 5 9:30~15:00 IV E5 AR Bhite H (2016 £E 1 A )

Ap E3 PR iR T{H P{H
C, 0.0031 0.0008 3.9949 0.0001
C, 0.0044 0.0008 5.3325 0.0000
C, 0.0000 0.0036 0.0001 0.9999
a, 0.2435 0.1113 2.1886 0.0286
a, —0.1209 0.1193 —1.0130 0.3111
a, —0.0596 0.1168 —0.5107 0.6095
a, 0.2883 0.1227 2.3494 0.0188
b, 0.7993 0.0659 12.1291 0.0000
b, —0.0652 0.0682 —0.9560 0.3391
b, 0.1513 0.0756 2.0019 0.0453
b, 0.9877 0.0800 12.3528 0.0000
d, 1.1169 0.1321 8.4583 0.0000
d, 0.9446 0.1366 6.9162 0.0000
d, —0.9713 0.1431 —6.7872 0.0000
d,, —0.7236 0.1562 —4.6320 0.0000
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Table 10. The volatility spillovers between stock index futures and spots during 9:30~15:00 after January 2016
= 10.9:30~15:00 2z ZAfE)EE BRIRHALE . BRERAUK BN L (2016 4 1 A fF)

AR b R PR T{H P{H
C, 0.0005 0.0005 0.8607 0.3894
C, —0.0011 0.0004 —2.4174 0.0156
C, 0.0000 0.0023 0.0000 1.0000
a, 0.0550 0.2431 0.2262 0.8211
a, 0.5884 0.1747 3.3682 0.0008
a, 0.0668 0.2179 0.3068 0.7590
a, 0.6120 0.1649 3.7114 0.0002
b, 0.6578 0.2036 3.2311 0.0012
b, 0.1574 0.1354 1.1628 0.2449
b, 0.3711 0.2191 1.6938 0.0903
b, 0.8050 0.1539 5.2312 0.0000
d, 0.3988 0.3111 1.2821 0.1998
d, —0.3322 0.2966 —-1.1202 0.2626
d,, —0.4809 0.3102 —1.5502 0.1211
d,, 0.4179 0.2941 1.4206 0.1554

5. S5 RN

B EGARCH-X 58S i i 11 6% 52 5 it 11448 95 117 J AR B 02 T 3 A0 2 2R 5 W1 B Tl 34 B i i s 6
IR MR RBAT TOHAL, SR, 1E 2016 4 1 H i, A4k 30 3-8h A% 22 5 RS X b e H I 1 T 3
() LBk R Bk, RSO BRSO I B S R R s, 3R PR TR MR IR A S M B AR . TR A
VECM-GJIR-BEKK #A!, B 5t 1 BN 7E [R5 28 5y I 1] B i shiti Ok R 45 UK, 2016 4FT, W
TR0 W BR T 3 A7 3 B R R e shig HoR R, AT Z IR st W B, IR i S Bk
WA H R, BRI AMEAFTES WIT T35 BLIR T 34 B sl AR BR 1 o TIAE 2016 4R 5, PiANTIAZ A1)
P B G R eh R R i B AR A B sh i HE DG R, IR I A SR T A R s T R T
AT AR BB IR 2R 7 o BATHENNIX 3 22 fh ik A 2016 45, A ZEmiizat N ki,
RIS Z s, Bk, BARMEAT AT “IEWHLE” , BSURIR AL SR, I
TG, WAL AR B IR T 3477 A T I Sl H R, TR T 3 ) A e B T 3 7 AR I sh
HALRL, (A NIRRT AR PE B, SR AT AR M A AR RR R R T, BRI B i3 R A i B e
BRI

JEFa AR A I R R R IR I ERE N, Eil— PR E s R Rl B, FAiz
BOR PR H SR A 5258 5 N (B 525 N, 2017) [26], K& 9:15~9:30 f 15:00~15:15 [(]i%4:
SN A IR, 4TI T L (R RS B, TR R R T I i sh i, ko o s
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