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Information transmission between futures and spot markets

of the stock index in the abnormal market

Wang Shuang, Song Jun
(School of Economics, Fudan University, Shanghai 200433, China)

Abstract: This paper analyzes the dynamic interactions between CSI300 index and index futures prices before
and after the market crash of 2015. Using vector error correction model based on the minute and daily data, it
shows that, in normal markets, index futures adjusts faster than stock index to the equilibrium when facing dis-
equilibrium errors, while stock index reacts faster in the abnormal market of 2015. Impulse response function
analysis also points out that the impulse of stock index plays a larger role than the impulse of index futures on
spot market price changes in abnormal markets. In conclusion, the abnormal fluctuation of stock index market
in 2015 may not be caused by index futures trading, and index futures should not be blamed as the cause of the

market crash.
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Table 1 Sample and sample interval of minute data

FEAR TR FEAR FAEA X i) FEAR R =

FEA A 2013-07-01~ 2014-01-30, % 5 i [d] F2F 9:30~11:30; F 1 min = 40EE, FEA 3L
F- 13:00~15:00, CSI300 F5& #3055 F 1 654 4% ¥5 35 186 4%
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X BT [A], BEFR A B A8 AT =4F 2, FREUI T 91 FH Re 8 78 20 0 R I, E R 15 W 2R3 N IFE AR XS Tl
Rt A IER. T 2015 4 H E I T 28 — N B BB BOA 2015-06-15 ~2015-07-08; 5 56 5 Bk Bt
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Table 2 Descriptive statistics of sample A and sample B

FEA BE wKME BeME WEE i B WgRE J-BStitE P REAM
B a St 77536 78348 76734 00387 01136 19173 17943600 00000 35186

Fy 77528 78336 76540 0.0416 —0.2818 2.1185 1604.9560 0.000 0 35186
St 8.3171 8.5894 79905 0.1316 0.092 8 3.1174 28.077 5 0.000 0 13978
Fy 82945 85924 79212 0.1468 —0.0099 3.1030 6.409 1 0.040 6 13978
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Table 3 Stationary test of minute data

ADF 1E St Ft ASt AFt
FA A —2.1136 —23147 —111.008 2%** —188.963 2%
HAB —1.365 1 —1.2022 —63.083 6% —117.422 9%
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Table 4 Results of regression equations

EPE Yy R (A FH-E
FEA A Fy=—0.499 9 + 1.064 4 S; —74.036 5% 1222.305%#%
HA B Fi=—09334+1.1095 S; —112.202 2%#* 1109.396%+*
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Table 5 Cointegration test of minute data

K62 ADF 1& P-1& ghig
FEA A (0,0, 18) —3.8532 0.000 1 P
FEA B (0,0, 6) —5.0835 0.000 0 P
SRR (¢, t, k), BH ¢, t, k 3 IR RTE ADF K46 b 2 75 B35 B i 1R] 4 #4051 % L SIC
THE DU 5% 0 i i 4
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ST VECM 2 B, 550 s B R s A3 i B 8. itk A SC e R BB kg 2 41 S, 530 B2 40 i
H F, BESL G R ) VAR BAY K550 VAR P A BRI IR 402 53/ T 1. 5 I AR I 31505 /M T 1,
ATPLACN1Z VAR R & FR0E 1. AR SCRR 5 22 50057 DU SR Af o 405 J PAY 25, VAR B (R B 45 S FER A
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WHER@MRG), IEE T FREZBIEBR IR RBOERE &8 as = (ar, as)"=(—0.0015,0.000 2)",
FENH TN as = (ap,as)’ = (—0.001 6,0.003 2)T, iR Z& IE T RHUR ML T 25 & 2 A 5155 R
A 25 KIS BOIRAS I, 1 JL R B B HRIRAS (TR R B . B8 T R IR 218 1E R o B BT TR
REBIERE as NIELL, FFE R IENH], FHZ T8 SO 25T 37 A8 6K I35 4 00 4% 1) i B9 IE I,
FATR NS e TR M A A%, DRI L A B WL DA SR 2 350 BT th B 4 20, A SR A% N ik, N —
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6 #AK A B VECM fhit&ER 7 #4A B #Y VECM 4R
Table 6 VECM output of sample A Table 7 VECM output of sample B
&1 fliHE NG GiHE &1 flitE bRtz SiHE
FP(—1) 1 - - FP(—1) 1 - -
SP(—1) —1.0151 0.048 2 [—21.065 6] SP(—1) —1.1292 0.0250 [—45.115 0]
C 0.1182 - - C 1.097 5 - -
WS fliHE N SiiHE MBI flitE hRiE 2 SiiHE
CointEql(ar) —0.0015 0.000 7 [—2.054 7] CointEql(ar) —0.001 6 0.001 6 [—1.0197]
D(FP(—1)) —0.046 5 0.008 0 [—5.821 8] D(FP(—1)) —0.000 7 0.0108 [—0.061 8]
vdots : : : : : :
D(SP(—1)) 0.086 0 0.0124 [ 6.934 2] D(SP(—1)) 0.018 6 0.016 3 [1.142 2]
C 8.80E—07 4.80E—06 [0.184 0] C —3.88E—05 2.50E—05 [—1.570 3]
BT’ 8 bR % SiitHE BT fliiHE bk G
CointEql(ag) 0.000 2 0.000 4 [0.3852] CointEql(ag) 0.003 2 0.001 1 [3.001 6]
D(FP(—1)) 0.2526 0.005 1 [ 49.3209] D(FP(—1)) 0.1953 0.007 1 [27.540 5]
D(SP(—-1)) —0.047 8 0.008 0 [—5.9957] D(SP(—1)) 0.0715 0.0107 [6.6710]
C —8.50E—-07 3.10E—-06  [—0.2769] C —2.15E—-05  1.60E—05 [—1.3252]
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T B I B7 AN A% AR A ER IR T 35 % L — 15 7 I S PR B 2 5 e W SR P, 79 o) £ I D IR R
SH XA, FEA B ) ap = —0.001 6, ag = 0.003 2, FEE AT 75 IR ENIRES T, DU T 76 i 55 K
S5 187 O 2R 1D SRR R R P R, L B A S T SR S B BE R 3R 5 38 5 RSB P TR 45 SR A — 3K
IR A S B 7E 117 3 TH W AT 15 2 i e B, K 2 BN S BB T AN 2 M de B 0. A SN S BU SR &5 R 1
BRI MR 13 7 W S S I 1 A PR BATAT A O, Bk S, B T EANRER R &P AEE &AL
FFE 4, A0 TG 28 1t 51 R AN T BN, 52 2810 RS 42 1) 10 PR, — 228 s RIS PO AT AT 7% 46 75 252 HH I 22 DL
FAARR T 1 XIS 2 B, 17 76 R SE AN AN EE I L T, I SE B BRI i 1 A R T 2k, ik 7S 2
KA 5 & 0P o i, T2 BRIE S5t 38 BB N BRI 2R, B0 1S T3 5615 B 1 R BAAL 4% 22 W 02 T 3, JF
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Fig. 1 Response of futures and spot price to one S.D. innovations(1 min data)
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P ik ek 7 1. Oxk b A L AR T I, AT AERAR B T RO e AR e W B Eh i I, BB T 52 BAE B ekt
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Table 8 Sample and sample interval of daily data
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Table 9 Descriptive statistics of sample C and sample D
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Fig. 2 Response of futures and spot price to one S.D. Innovations(daily data)

P 2 o % B0 I (R P e i S 3 A 45 SR S5 B 1 AR AR R, X002 B 2 Ok H A 19 VECM )3 )5
SR (E Bt N . B8 ) VECM S5 108 3 d, /T UG B, AR BIph i) 2 d~d d P, 535030
W Ch T B)BLET T3 52 25 2 b i e BL ST is 2 g (L5 K IR i 3 vh O BB T 3 %2 3]
15 B BLBL A HOSEME J3 (EL ). FT34518 5 1 min = AR 1S 2RI 251040 — 2

HEAE, X H B 145 Bty S S EAT R AR B0 1) SR AT SRR B 23 A vk _E SR 25 SR BEAT K06, 45
BN Eie, B A PR K. 2% 1 BT & 20 R R IR I H 2 i) VECM AR rp g AT R g A
5, TR LR AR S AT SCAS B — B, Il AR TR 5

5 4RiE

ARSI XS 1 min (4 m S8 AR H BSR4 @ VECM, SEIEELES T o BSR4 2015 4R 174 53 I

S i T B, Y 300 et B S BB s Msh Ak &L SRS REW: EIER TIIRET, B
TRy ok A 8 1) 3 SR, A5 558 S A B s (ELRAE AR B T 37 S W e sl o, L T X ok I 0 8 e 52
SRR, ks i S AT B s 12 R G R B EAT S A AR, BB A% A2 B BT T b ol (s B 2 2, K
SCN AR 73 5 W e sl v, A8 T 37 T W A7 T 155 8 v ol B, K 22 BN S5 HE BB (5 2 AR 5 v T A 2 32 HE
BB (S 5 AR B, 3 B SRS 18 IO AR 7T R 0 SR PR VR T 37 e e 8l 5 BB Tl A DR AT A %
JIT CAAS 6 17 37 57 B0 P JL DS AN 122 U 4 T Fe i 0 B B 300 B A Dy DUy v 2 F JRURS: B B8 T R, 5 3l T
At O E A Al FR B AR i R GRS TR, 2RI I S T R



ERE] £ KA FE PN PR S T 515 B A% AL 637

1 (5 5 AR W S K T4 28 IR 38 5 FAR,, T B0 WL B 5 B8 3 AR R 4 50 By SR s ) 2 5 5 B 1 L R 1
AR, I 51 R R RS R B4 g H AT E R EE LB T I de B s TR, AT IR AR 38 5 Al
PSS i I ALAR, & ANXAS T BOA S T3 57 5 B sh 10 SR R, T ELxT 8 fi B B T 47 B Tk 2 ik R A B A
F. BELE, ANRE DAARHE T 37 ) 5 0 e sl i 11, DRI (R BIR ] L 308 £ JRE A8 391 B S5 R AT 2 i T 3 (0 22 2 A
KR

SE Wk

(1] RBER, 280K, TR 5EEHH L BOHET GO, HEEmITe, 2015(12): 14-23.
Wu X L, LiJ G, Wang Z M. Improve the system design and enhance the market confidence. Tsinghua Financial Review, 2015(12):
14-23.

[2] Ryoo H J, Smith G. The impact of stock index futures on the Korean stock market. Applied Financial Economics, 2004, 14(4):
243-251.

[3] Bose S. Contribution of Indian index futures to price formation in the stock market. Money & Finance, 2007, 3(1): 39-56.

[4] Mantu K M, Debashis A, Suresh B M. Price discovery and volatility spillovers in futures and spot commodity markets: Some Indian
evidence. Journal of Advances in Management Research, 2014, 11(2): 211-226.

[5]1 Boyd N, Locke P. Price discovery in futures and options markets. Journal of Futures Markets, 2014, 34(9): 853-867.

[6] Kim M, Szakmary A C, Schwarz T V. Trading costs and price discovery across stock index futures and cash markets. Journal of
Futures Markets, 1999, 19(4): 475-498.

(7] HeAZi, XK. B 9108 5 A LI TT 3 1) B i R B RE 4R 7. BUR A BFBORZ BFiE 4L, 2010(10): 90-100.
Hua R H, Liu Q F. The research on price discovery ability between stock index futures market and stock index spot market. The
Journal of Quantitative & Technical Economics, 2010(10): 90-100.

[8] Zhu J, Diao J. Price discovery in index futures and spot market in China: Based on HS300 stock index futures // IEEE, International
Conference on Business Management and Electronic Information. 2011: 424-427.

[9] JianY, Yang Z, Zhou Y. Intraday price discovery and volatility transmission in stock index and stock index futures markets: Evidence
from China. Journal of Futures Markets, 2012, 32(2): 99-121.

(101 fmEmE, 75 &, BER. HEIE TSN BT RERT JT. RELAEYR, 2016, 31(3): 364-372.
Xie X W, Fang Y, Zhao S M. Study of the price discovery function in China’s future market. Journal of Systems Engineering, 2016,
31(3): 364-372.

(111 BEECF, S84, 4R 9L, 55 ERENU o EEZ i 1% QRN I UM, R 48 TRESAR, 2015, 30(3): 331-343
Hou X P, Huang D S, Xu K, et al. Impact of financial crsis on contagion effect between China’s securities markets. Journal of Systems
Engineering, 2015, 30(3): 331-343.

[12] ¥E =, IR, [ 2015 i OB SR UL i ELE 5 5L Rk, 2015(12): 29-32.
Xie B S, Tong X L. Reflections and suggestions on China’s stock market crashes in 2015. Price Theory & Practice, 2015(12): 29-32.

[13] Fleming J, Ostdiek B, Whaley R E. Trading costs and the relative rates of price discovery in stock, futures, and option markets.
Journal of Futures Markets, 1996, 16(4): 353-387.

[14] Cornell B, French K R. The pricing of stock index futures. Journal of Futures Markets, 1983, 3(1): 1-14.

[15] Modest D M, Sundaresan M. The relationship between spot and futures prices in stock index futures markets: Some preliminary
evidence. Journal of Futures Markets, 1983, 3(1): 15-41.

[16] Pesaran H H, Shin Y. Generalized impulse response analysis in linear multivariate models. Economics Letters, 1998, 58(1): 17-29.

[17] Hong H, Stein J C. Differences of opinion, short-sales constraints, and market crashes. Review of Financial Studies, 2003, 16(2):
487-525.

[18] Cao H H, Coval J D, Hirshleifer D. Sidelined investors, trading-generated news, and security returns. Review of Financial Studies,
2002, 15(2): 615-648.

EEE N
£ K1985—), Lo, BTG LN, 84, #5877 [A): € fliTlid%, Email: shuangwang12@fudan.edu.cn;
R FEA973—), Lo, WIR KN, BIEER, BE 7R 4R TR, %5772, Email: songjun@fudan.edu.cn.



