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IX 8] [0.05,0.95 ]/ Sup-Wald £ 3& I F18 .

]2 AMRXEL0.05,0.95]69 Sup-Wald 1 12 Ifi 57 B
Table 2 Critical Values of the Sup-Wald Test
within Quantile Interval of [0.05,0.95]

Bz ISR N B4

IKF 1 2 3 4 5
10%  8.19 11.20 13.47 15.62 17.69
5% 9.84 12.93 15.15 17.56 19.61
1%  13.01 16.44 19.06 21.54 24.18

Eo A Al AR AR JE T W e R AL

# 3% F B . ANDREWS D W K. Tests for parameter instability
and structural change with unknown change point. Econometrica ,
1993 ,61(4) :821-856.
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Table 3 Results of Description Statistics of Variables

AR 5 BUME BKE HE P TE OREE ORE O BE
PO 300 $5HO Bk EE CSI300 -9.15 6.50 0.03 0.04 3.02 1.74 -0.79 4.43
1B R POL -0.21 1.20 0.19 0.16 0.03 0.16 .69 5.19
5 HAPPY 0.63 3.47 1.33 1.29 0.11 0.34 1.50 5.27
i GOOD 1.30 4.87 2.3¢ 227 0.25 0.50 1.01  2.06
% ANGER 0.003 0.21  0.04  0.03  0.004 0.03 1.93  6.11
& SAD 0.27 2.01 0.8 0.83 0.10 0.31 0.65 0.29
fe FEAR 0.04 0.94 0.26 0.24 0.01 0.11 1.68 5.89
K HATE 0.499 206 1.09 1.07 0.07 0.01 0.52  2.00
i AMAZE 0.003 0.60 0.12  0.10 0.26  0.09 0.21 4.78
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Figure 3 Price of CSI 300 from 2014-01-01 to 2016-04-01
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Table 4 Partitioned Stages of Stock Market Trend
Ml B Bt it 8] [X 8] EHEE W R
2014-01-01 ~2014-10-26 2 FE T 38 Zh B S - S1
FEET Uk =0 2015-01-05 ~2015-03-01 %
2015-08-25 ~2015-12-21 %
2014-10-31 ~2015-01-05 4 BT E TR 1.52
AT
2015-03-05 ~2015-06-02 = T B FBEE 253
2015-06-07 ~2015-07-08 2 BT FREREL 1:54
RETT T F& 2015-08-17 ~2015-08-25 %
2015-12-21 ~2016-01-27 B2 BT R RERE: 2,85
x5 BURKRBER
Table 5 Results of Unit Root Tests
WY EER & i = i i RE 7T
PP 516 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
KPSS #56 <0.01 <0.01 <0.01 <001 <0.01 <0.01 <0.01 <0.01
4.2.1 45 {8 Granger [H F 15 & (DFERT A B Mg ah S il 2
ERTARFEE, H&EMEFEESRT IR REEEEHRXER
% Z 18] 36 A HE 4T 3 {8 Granger F F # 55 , 45 1 W %6, EMEFEEEH SR T REZERMERLRE

FO L4 BN IE B 8Oy R U IS B B, i SIC MEW N BT I 3h B B (S1)FNBETT T K B Br (54 F01S5) B fR R
WMEIR~MWESKPHE. AROABIAMTE BF, A, EREBERS LA BE(S2HS3), MEH
88 25 P 3h 5 T M aE = (8] BT b BT O 3l B BR
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Table 6 Results of Mean Granger Causality Tests under Different Stages of Stock Market Trend

B BAER R P L3 = b1 yi=Y R tiF
SIS N 4 5 3 4 2 2 2 5
s1 SIC 546.44  548.38  545.56  545.95  546.21  547.85  545.84  545.00
p{H 0.27 0.51 0.19 0.22 0.21 0.48 0.18 0.18
i Jg b/ K 5 5 5 5 5 5 4 4
2 sIC 180.54  173.74  177.37  174.42  176.38  178.44  169.07  174.41
p 1.00 0.29 0.69 0.32 0.52 0.78 0.02° 0.54
WIS B/ R 5 5 4 4 5 5 4 5
SIS (0 239.74  248.44  236.85  239.42  243.38  248.82  243.66  248.26
p 0.06 0.76 0.04° 0.02° 0.21 0.81 0.23 0.74
IS VS 4 5 4 5 4 4 5 5
4 SIC 104,40  105.12  109.85  111.63  107.31  108.40  101.18  109.32
pfE 0.28 0.12 0.93 0.96 0.76 0.86 0.39 0.95
WIS B/ R 5 5 5 5 5 5 4 5
s5  SIC 179.08  179.48  176.76  180.99  181.39  174.06  179.99  177.36
p 0.30 0.31 0.29 0.46 0.67 0.09 0.97 0.82

i pAE 4 H) 1A Granger B) R4 B ¥ ¢ Waldte B p ;" A ESBAFTEH, TR,
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Table 7 Results of Quantile Granger Causality Tests under Different Stages of Stock Market Trend

free  EEGEE R & I 53 ik 7 RE& 5
Wit JG B/ K 3 4 4 3 5 3 4 3

1 SIC 725.03  576.67  712.29  631.38  638.80  709.20  710.43  725.03

i Sup-Wald 28.40°°  14.79 7.56 9. 64 9.42 33.83  24.47  16.64°
ARIRE [0.92,0.95] [0.91,0.95] [0.92,0.95] [0.94,0.95]
i Jg b/ K 4 3 4 5 2 3 4 4
SIC 196.93 204,13  211.62  185.59  199.71  192.23 182,48  192.01

> Sup-Wald 20.31°  13.36 26.60°°  25.407°  21.29° 4.59 47.88"  9.69
ALK [0.05,0.16] [0.05,0.10] [0.05,0.197 [0.05,0.10] [0.05,0.13]
W/ &K 5 4 5 4 4 3 4 4
SIC 282.25  295.37  279.91  286.58  304.35  308.48  290.16  313.61

¥ Sup-Wald 33007  12.79 21.69°  28.43°° 19.14°  24.98%° 2520 23.45°
AMIKE [0.05,0.09] [0.05,0.07] [0.05,0.12] [0.05,0.08] [0.05,0.09] [0.05,0.13] [0.05,0.08]
WIEH/ R 4 5 4 4 5 3 4 3
SIC 106.67  106.41  116.08  104.07 94,72  113.27  110.80  109.57

> Sup-Wald 19.58°  12.64 2.84 5.73 4.69 3.78 8.21 16.49°
SERE [0.05,0.07] [0.05,0.01]
WER/R 2 5 4 3 4 4 3 4

1 SIC 210.33  194.39  192.19  188.41 185.95  179.06  217.98  193.68

» Sup-Wald 13.23° 20.26° 5.74 17.50° 9.39 24.11°°  19.60°" 18.14
SEEKE [0.93,0.95] [0.92,0.95] [0.92,0.95] [0.93,0.95] [0.92,0.95]
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Exploring the Relationship between Internet Sentiment and
Stock Market Returns Based on Quantile Granger Causality Analysis

XU Qifa'? ,BO Zhongpu' , JIANG Cuixia'
1 School of Management, Hefei University of Technology, Hefei 230009, China

2 Key Laboratory of Process Optimization and Intelligent Decision-making of Ministry of Education, Hefei University of Technolo-
gy, Hefei 230009, China

Abstract : According to the behavioral finance theory, besides fundamental macro-economic factors, the change of stock market

price is also influenced by individual investors or noise traders to a large extent. There are a large amount of individual investors
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in Chinese stock market. Most of them are also Internet users. Due to the high degree of coincidence between the group of indi-
vidual investors and Internet users, it is possible to explore the fundamental rule of stock returns in China using internet sentiment
information.

To investigate the impacts of individual investor behavior, we examine the relationship between investor sentiment and stock
returns. In particular, we focus on and evaluate the impacts of internet sentiment information on stock returns from the perspec-
tive of individual investor sentiment. First, we extract several Internet Sentiment time series from Sina Weibo texts using Chinese
text sentiment analysis approach. Second, we explore the causal relationship between internet sentiment changes and stock mar-
ket returns using both the mean and quantile Granger causality tests. Third, Chinese stock market is divided into three stages
based on its trends and we study the Granger causal relationship between internet sentiment changes and stock returns in different
stages.

An empirical study is condueted on the CSI 300 index. The empirical results show that there is a widespread and significant
causal relationship between the two variables at extreme quantile intervals via the quantile Granger causality test, instead of the
naive mean Granger causality test. Specifically, in 40 causal relationship tests, the quantile Granger causality test confirms that
there are 23 significant causal relationships. The discovery ratio is 57.5% , which is obviously larger than that of 7. 5% of the
naive mean Granger causality test. In addition, the effects of internet sentiment changes on stock returns are heterogeneous over
the different market stages.

The empirical findings have great significance both in theory and practice. A significant causal impact of internet sentiment
on the stock market returns has proved to be for some specific quantile intervals. It provides evidences for the predictability of
stock market returns under certain conditions. Therefore, internet sentiment can be used to predict the tail( for instance upper or
lower tail) of stock return, which offers a decision-making scheme to avoid financial risk. These results eventually provide a new
idea for stock market research involving asset pricing, return prediction, volatility estimation, and so on. They have also shed
some lights on a new direction for the application of internet sentiment information.

Keywords ; quantile regression ; Granger causality test;stock market returns;internet sentiment; Weibo data

Received Date: August 20" , 2016 Accepted Date; March 21*, 2017

Funded Project:Supported by the National Natural Science Foundation of China( 71671056 ) , the National Social Science Foundation of China

(15BJY008 ) and the Humanity and Social Sciences Research of Ministry of Education(14YJA790015)

Biography : XU Qifa, doctor in management, is a professor in the School of Management at Hefei University of Technology. His research interests

include theoretical and methodology of quantitative economics, and financial econometrics. His representative paper titled “ Composite quantile re-

gression neural network with applications” was published in the Expert Systems with Applications ( Volume 76, 2017 ). E-mail; xuqifal975@

126. com

BO Zhongpu is a master degree candidate in the School of Management at Hefei University of Technology. His research interest focuses on financial

econometrics. E-mail ;zp2576302465@ 163. com

JIANG Cuixia, doctor in management, is an associate professor in the School of Management at Hefei University of Technology. Her research inter-

ests include financial time series analysis and financial econometrics, Her representative paper titled “ Hedge fund investment strategies based on

LASSO quantile regression” was published in the Journal of Management Sciences in China(lssue 3, 2016). E-mail:jiangex1973@ 163. com
O



