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1 Granger
Table 1 Linear Granger causality test
!
1 2 3 4 5
HBI VMS 15. 406 8 *** 5.139 47 1.413 4 0.452 9 0.750 8
Granger (0. 000 0) (0.005 9) (0.236 9) (0.770 3) (0.585 4)
VMS HBI 2.8275" 3.457 8** 2.402 57 1.793 8 1.4119
Granger (0.092 8) (0.0317) (0.065 9) (0.127 3) (0.216 7)
S (1) TR e 10% 5% 1% 1 (2)
t P
Zebende *
5 DCCA
5.1
HBI VMS
HBI  VMS Gauss
Hsieh * Mougoué *’ HBI
16 VMS VAR
Diks  Panchenko " 2 BDS
RESET
2 BDS RESET
Table 2 Nonlinearity test based on BDS and RESET methods
BDS A RESET F
20.070 1*** 30.385 0***
VAR HBI
(0.000 0) (0.000 0)
10.524 6*** 285.722 07
VAR VMS
(0.000 0) (0.000 0)
:(1) VAR sic v (3 - VAR HBI 7 VAR HBI
;e VAR VMS 7 VAR VMS
1(3) P (4) AN 10% 5% 1% “ 7
2 BDS RESET HBI  VMS
1% “ ” 3 Diks  Panchenko "
HBI VMS Granger
3 Granger
Table 3 Nonlinear Granger causality test
Lx = Ly
1 2 3 4 5 6
HBI VMS 0.970 8 0.910 5 1.230 1 2.261 6** 2.647 8% | 2,582 1 ¥
Granger (0.165 ) (0.1812) (0.109 3) (0.011 8) (0.004 0) (0.004 9)
VMS HBI 2.238 5** 1.484 5" 1.160 2 0.461 4 0.443 3 1.081 7
Granger (0.012 5) (0.068 8) (0.122 9) (0.3222) (0.3287) (0.139 6)
:(1) VAR SIC D (2) Tn P (3) TR e
10% 5% 1%
3 4 5% N VMS  Granger 7 1
5 6 1% “HBI 5% N 2 10%
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4 2 Granger
Table 4 Dynamical test of nonlinear Granger causality based on moving time windows with 2 year
Tn Lx = Ly)
1 2 3 4 5 6

2003 - 01—2004 - 12 {BI VMS  Granger -0.4134 -0.5573 -0.3872 -0.580 5 -0.404 6 -0.594 8
(0.660 3) (0.711 3) (0.650 7) (0.719 2) (0.657 1) (0.724 0)
VMS HBI  Granger 0.1780 0.782 1 1.1719 0.3522 -0.7228 -0.09 6

(0.429 3) (0.217 0) (0.120 6) (0.362 3) (0.765 1) (0.539 6)
2004 - 01—2005 - 12 HBI VMS  Granger 0.153 4 0.646 8 1.587 5" 1.692 4™ 1.681 9™ 1.801 3™
(0.439 0) (0.258 8) (0.056 1) (0.045 2) (0.046 2) (0.035 8)
VMS HBI  Granger 1.0264 0.558 1 1.1221 0.283 6 -0.204 5 -0.009 8

(0.152 3) (0.288 3) (0.1309) (0.388 3) (0.581 0) (0.503 9)
2005 - 01—2006 - 12 HBI VMS  Granger -0.2964 0.114 0 0.610 4 1.424 0" 1.586 5" 1671 6™
(0.616 5) (0. 4546) (0.270 7) (0.077 2) (0.056 3) (0.047 2)
VMS HBI  Granger 0.5439 —-0.008 8 0.262 5 -0.706 8 -0.907 3 -0.3536

(0.293 2) (0.503 5) (0.39 4) (0.760 1) (0.817 8) (0.638 2)

2006 - 01—2007 - 12 HBI VMS  Granger -0.3058 0.807 0 0.0315 1.062 4 1.697 7°* 1.501 3
(0.620 1) (0.209 8) (0.487 4) (0.144 0) (0.044 7) (0.066 6)
VMS HBI  Granger 0.9790 0.635 4 0.259 4 0.136 2 -0.347 6 —-0.446 6

(0.1637) (0.262 5) (0.397 6) (0.445 8) (0.6359) (0.672 4)
2007 - 01—2008 - 12 HBI VMS  Granger 0.2150  1.2927° L6742  1.8630™"  2.4976™*  2.2965™
(0.414 8) (0.098 0) (0.047 0) (0.0312) (0.006 2) (0.010 8)

VMS HBI  Granger 0.6746 1.160 8 1.230 7 1.493 8° 1.303 5" 1.070 3

(0.249 9) (0.1228) (0.109 1) (0.067 6) (0.096 1) (0.1422)

2008 - 01—2009 - 12 HBI VMS  Granger 1.290 1" 1.546 9" 1.735 8™ 2.028 5** 1.607 4 1.2354
(0.098 4) (0.060 9) (0.0412) (0.0212) (0.0539) (0.108 3)
VMS HBI  Granger 1.730 0™* 2.0340™* 1.567 2" 1.831 4™ 1.698 7** 1.676 4™

(0.041 8) (0.0209) (0.058 5) (0.033 5) (0.044 6) (0.046 8)
2009 -01—2010 - 12 {BI VMS  Granger 0.4313 0.698 6 0.490 2 0.620 7 -0.0451 -0.2056
(0.3330) (0.242 4) (0.3119) (0.267 3) (0.518 0) (0.581 4)
VMS HBI  Granger 1.2039 -0.226 6 -0.5145 -0.457 6 -0.108 9 -0.2707

(0.114 3) (0.589 6) (0.69% 5) (0.676 4) (0.543 3) (0.606 7)

2010 - 01—2011 - 12 HBI VMS  Granger 2.274 7% 1.547 6 0.629 8 0.813 1 0.283 7 0.002 9
(0.011 4) (0.060 8) (0.264 4) (0.208 0) (0.388 2) (0.498 8)
VMS HBI  Granger 2.127 3™ 1.454 6 0. 668 2 0.677 2 -0.147 1 -0.4193

(0.016 6) (0.072 8) (0.252 0) (0.249 1) (0.558 5) (0.662 5)

: (1) VAR SIC ; (2) Tn 1 (3) S 10%

5% 1%
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5 HBI VMS DCCA
Table 5 DCCA cross—correlation coefficient between HBI and VMS based on moving time windows with 2 year
S5<s<18 19 <5 <40 42 <5s<5 s > 59
2003 - 01—2004 - 12
-0.09 ~0.2 -0.42 ~-0.04 -0.53 ~-0.14 -0.53 ~-0.09
S5<s=<19 20 <s<36 40 < s <56 s >59
2004 - 01—2005 - 12
-0.1~0.1 -0.14 ~-0.01 0.03 ~0.27 0.1 ~0.52
5<s=<2 20 <s <58 M<s<sT2 s >72
2005 - 01—2006 — 12
-0.14 ~-0.09 -0.14 ~-0.09 0.04 ~0.1 0.14 ~0.32
5<s=<2 20 <5 <46 46 <s <73 s >73
2006 — 01—2007 - 12
0.04 ~0.26 0.08 ~ 0.45 0.21 ~ 0.55 0.01 ~0.29
S<s<11 12 <5 <26 26 <s <71 s > 77
2007 - 01—2008 - 12
-0.06 ~0.03 0.04 ~0.2 0.22 ~0.64 0.02 ~0.57
S<s<s#4 45 <s <62 65 <5 <82 s > 8
2008 - 01—2009 - 12
-0.14 ~0.28 -0.42 ~-0.05 -0.34 ~-0.01 -0.17 ~-0.03
5<s=<35 36 <s<#4 47 <s <57 s > 60
2009 - 01—2010 - 12
-0.05 ~0.23 -0.38 ~-0.04 -0.22 ~-0.04 -0.45 ~-0.01
5<s=<35 36 <s <43 47 <5 <58 s > 58
2010 - 01—2011 - 12
-0.09 ~0.12 -0.25 ~-0.04 -0.19 ~-0.01 -0.27 ~0.02
16
[
2005
»
2005 2007
2008
50
Granger “ 7
DCCA “« »
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Herding behavior and volatility of stock market: Correlation and dynamics—
Evidence from the Shenzhen stock market

GU Rong-bao' LIU HaiHei” LI Xin-dan® LI Long'

1. School of Finance Nanjing University of Economics & Finance Nanjing 210046 China;,
2. School of Management and Engineering Nanjing University Nanjing 210093 China

Abstract: This paper introduces the indices of herding behavior and market volatility based on multifractal
spectrum. Employing the nonlinear Granger causality test proposed by Diks and Panchenko and the cross—cor—
relation coefficient proposed by Zebende we investigate the dynamic linkages between herding behavior and
market volatility. The empirical results indicate that the relationship between herding behavior and market vol-
atility in the Shenzhen stock market is nonlinear rather than the simple linear linkage. The correlations and
causality relationships between herding behavior and market volatility are largely different between before and
after the recent financial crisis. Specifically before the reform of the shareholders in 2005 herding behavior
and market volatility could not affect each other. During the period of 2005 —2007 herding behavior had posi—
tive effects on market volatility. However after 2008 herding behavior had negative effects on market volatili—
ty meanwhile market volatility also had negative effects on herding behavior. This new finding indicates that
herding behavior does not always result in “positive feedback ” effects as claimed in conventional studies and
“negative feedback” effects are present sometimes.

Key words: stock market; herd behavior; volatility; nonlinear correlation; nonlinear causality



