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Research on the relationship between CSI300 stock index futures
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Abstract: This research focuses on the correlation between the daily returns of CSI 300 futures and that
of CSI 300 index, from April 16th, 2010 to April 30th, 2016. The sample is divided into four sub-samples
with different market conditions, to explore the impact of stock index futures on price discovery, information
transmission, and market efficiency. The result suggested a bi-directional lead-lag between the stock and futures
market. The volatility in the stock market has more significant impacts, and stock market volatility has a
spillover effect on futures market, which dominates the stock and futures markets volatility. In the sub-sample
period, the bi-directional effect is only detected in the fast declining period, and the impact of volatility from
futures market is greater in more volatile periods.
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Table 1 Sample statistics description during full trading days

Ji EE U 2R L g [ B 18 5 W Eh

HiME 0.000 0 —0.000 1 0.000 2 0.000 3
kDA 0.000 2 —0.000 4 0.000 1 0.000 1
IZONE 0.065 0 0.097 4 0.004 3 0.009 4
w/ME —0.0915 —0.104 4 0.000 0 0.000 0
b 2 0.016 6 0.018 7 0.000 4 0.000 6
% —0.709 5 —0.3478 6.698 1 8.073 8

U SiE 7.032 1 8.8119 61.4554 87.8727
IB it & 1116.096 2092.84 219 835.6 456 244.7
ADF t-f§ —37.1735 —38.1884 —7.9479 —7.7839
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Table 2 Sample statistics description of each sub-sample

PRI E T B H1(2010-04-16~2012-01-06) P REEE) N B3 (2010-04-16~2012-01-06)

Giil & BeElas Wtoias eEvksh ATt RCRIRGEE WTtukas BREBEs) IRNEE)
¥IE —0.0009  —0.0009 0.000 1 0.000 2 0.000 0 0.000 0 0.000 1 0.000 1

LR IVA —0.0004  —0.0009 0.000 1 0.0001 —0.0004 —0.0006 0.000 1 0.000 1
PN 0.037 1 0.042 8 0.001 0 0.001 6 0.049 3 0.056 0 0.002 4 0.002 7
w/MA —0.0642  —0.066 8 0.000 0 0.0000 —0.0652 —0.0738 0.000 0 0.000 0
PRz 0.0149 0.0154 0.000 1 0.000 2 0.0124 0.0127 0.000 1 0.000 2
Wi —04539  —0.3267 2.8132 2.994 1 0.138 6 0.2392 8.799 4 6.061 6

U iz 4.466 4 48799 139247 155566 5.474 1 6.6470 12286  64.563 1
I-B&i & 52.05 69.32 2 642.6 3 386.75 174.32 380.51 4127662  110727.7
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Y18 0.004 8 0.004 8 0.000 3 0.0005 —0.0021  —0.0022 0.000 5 0.000 8
EREDE-) 0.005 3 0.002 9 0.000 2 0.000 2 0.000 9 0.000 2 0.000 2 0.000 3
ISPNE 0.0475 0.069 4 0.004 1 0.009 4 0.0650 0.097 4 0.004 3 0.008 0
f/ME —0.0802 —0.1006 0.000 0 0.0000 —0.0915 —0.1044 0.000 0 0.000 0
FRifEZE 0.018 8 0.021 8 0.000 4 0.001 0 0.026 3 0.0325 0.000 7 0.001 2
i P —0.9319  —0.5665 5.424 1 72633 —0.7888 —0.2346 3.1156 33363

U SiE 6.1756 67312 423477 623179 46128 46668 139459 157417
J-B&iil & 88.69 99.47  10897.8 24398 44.75 26.36 139473 1818.78
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Fig. 1 Return of stock and futures index Fig. 2 Volatility of stock and futures index
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Table 3 VAR parameters estimation results

WA R, R Wil . TR
JB TS 7 i i T T ZE AL f 95 J
RE breiRzE 2 i P RE FRUEIR 2 z P {4
L1. —0.288 9k 00716 —4.03 0.000 L1. 0.004 6 0.0802  0.0600 0.954
L2. 0.076 9 0.074 3 1.03  0.301 L2. 0.407 0% 0.0832  4.8900  0.000
L3. 0.087 3 0.074 8 1.17  0.243 L3. 0.411 5%k 0.0838 49100 0.000
L4. 0.0550 0.075 3 073 0.465 L4. 0.166 5% 0.084 3 1.9700 0.048
L5. 0.068 0 0.070 5 096  0.335 L5. 0.158 0% 0.0790  2.0000 0.045
I SR 2 i i I T ZE A i 9 i I
L1. 0.314 7% 0.0639 493 0.000 L1. —0.0103 0.0715 —0.14  0.885
L2. —0.090 3 0.067 6 —134  0.182 L2. —0.395 5%%%  0.0758 —5.22  0.000
L3. —0.0990 0.067 6 —147  0.143 L3. —0.408 7##%  0.0757 —5.40  0.000
L4. 0.006 2 0.067 8 0.09 0.927 L4. —0.095 3 0.0759 —125 0210
L5. —0.054 4 0.064 2 —0.85 0.397 L5. —0.126 9% 0.0719 —1.76  0.078
i 0.000 0 0.000 4 —0.03 0.978 g el 0.000 0 0.000 5 —0.08 0.933

R R RORTE 1 R FEMKP TR, = FoRTE 5% BEMAKE R, * RR1E 10% BE K FRE.

MEERTT LU H, PR 300 FE R0 S H S S — WRUI Dl e i 5 — J AR Bl v R 3, T D
Wl 5 B S S 2 B 3 B SRR S 2 B S IR R k] BB, DA O TR 2 )
PSRRI BT B 5 i A2 5 15 B, FL A2 Bk B RER i3 0 8 5 Py sLAZ 5 (0 e e B Dy s R i SR 4
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SExEF B S BN, #E 25, AR SO R 2 A 36 R 5 S I Bt 5 B B iy 3 i a2 1] AR A T i G &R
T VAR BRI 28K, 81178 25 18 LR i (e aa of =4 ez MM, FL2e s & SCBUI. Rk, AL
WEHR— TR A (5 A2 55 H), JERE R 22 A SR i 72 B T 32 ) e i I R AR

RIS AR IR EE R (R 4), IR 300 F5 5805 368 AR 52 2 RIAFAE XU ASE I Je 58 3%, #4900 5 B ik 3
F B, FEREASIUT Y 42 085 By H SUTA] A I 6 1137 -5 91 5 i 37 [ A7 70 X0 1] B
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Table 4 Grange-causality test results in the sample period

LG H WIRIREEA RIS IR 2 AR BRI A R SRR ks 22 AR A

ML 1465 F Pl F P
Wi 1B 36.29 0.000 O 5.33 0.021 1%*
WiiE 2 B 17.53 0.000 O 6.27 0.001 9
#IE 3 B 12.56 0.000 0 12.90 0.000 0
HIE 4 B 9.16 0.000 O 9.14 0.000 Qe
#iiE 5 B 7.46 0.000 O 8.00 0.000 0

e RORTE | DRFMIKP TR, = LRTE 5 R EIEAKF T RE.

E—28, SRATRK i S AT 22 73 8 R 3 D7 ok 25 SR 300 8 K IR S S A R AR ELR2 M A .
ke S 3RS R RS B B T 8 B A v 2 R s xS0 B B S T A AL i AN [ B S0 PR 5 R
R g RATE Y, B — A BALARAEZE A ph R 300 48 Bh D, WH 3 Biriid b A R, JF
HACHIE T 0. 10 [FREK, 339708 300 Aefa 0 B i ile ot o o 70 A 2 W e LR {75 oKk T BB Ui ot
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Table 5 Impulse response analysis during the sample period

YA 300 FRECAS FRAKMIARE PR 300 BT RR FR Mi e

WEHE IR 300 $R%L BT IR 300 4R 4L LEDEieE 4
1 0.016 4 0.000 0 0.017 1 0.006 7
2 0.000 7 0.002 1 —0.000 1 —0.000 1
3 —0.000 5 —0.0012 —0.000 1 —0.002 6
4 —0.000 1 —0.0010 0.000 1 —0.001 8
5 0.001 1 0.000 1 0.0012 0.000 8
6 0.000 2 0.000 2 0.000 3 0.000 4
7 0.000 0 0.000 1 —0.000 1 0.000 4
8 —0.000 1 0.000 0 —0.000 2 —0.000 2
9 0.000 0 —0.000 1 0.000 1 —0.000 2
10 0.000 0 —0.000 1 0.000 1 —0.000 1
x10° 3
20F—— 20310
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(a) Stock return response to stock returns (b) The response of stock returns to futures earnings
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(c) The response of futures earnings to stock returns (d) The response of futures earnings to futures earnings

[E] 3 it 1 B4 Cholesky 2= 4 HO M B2

Fig. 3 Response to Cholesky one S.D. innovations
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Table 6 Grange-causality test results of each sub-sample
FREAL WSS A RIS 2R AR 22 AR TR R BB IR 28 AN S 0 e i 28 s 22 A L K
L 418 F Pl F P
WE 1B 5.55 0.018 9% 0.11 0.565 2
WE2/M 278 0.063 1* 0.44 0.6419
MR 3 1.96 0.1198 1.68 0.171 4
Wi IE 4 B 1.79 0.1297 1.29 0.2737
MRS 145 0.205 7 1.29 0.266 2
TREAR2 TR 2 A I PR RE FOAR 22 ANR IR B BRI RS AN A T SR B 25 A 22 S SR A
MM 673 F Pl F P18
WE 1M 1.59 0.207 3 2.18 0.140 2
WE2HM 167 0.1892 1.1 0.3336
wiE 3B 227 0.079 0* 0.85 0.468 2
R4 2.20 0.067 9% 1.53 0.190 5
WiiE 5 B 1.88 0.096 6% 1.21 0.3035
FHEA3 WIBR AR TSRS 2 AR 22 AR TR R BB UA 25 AN 3 B e 25 R 22 75 L IR
MNAE 152 F P14 F PH
WiE LB 431 0.039 7% 1.24 0.267 4
WE2/Mm 178 0.1716 0.31 0.736 7
WE3M 119 03175 0.43 0.730 8
WiE 4 067 0.614 5 0.32 0.863 9
MR SH 054 0.746 3 0.60 0.704 1
FrEA4 WIT A RIS 25 AR 22 AR R BB IR 25 N2 S0 B e 25 P 22 75 S [
WLME 210 F Pl F P
R 1M 11.43 0.000 9 4.76 0.030 2%
WE2M 5.81 0.003 5 2.96 0.054 0*
R 3 4.41 0.005 0 427 0.006 0%
WiE 4B 3.62 0.007 2% 3.26 0.013 0%
WESH  2.64 0.024 5% 2.92 0.014 3%
100 100
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(a) The variance of stock returns derived from stock returns part
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(c) The variance of futures returns derived from stock returns part
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