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ABSTRACT In the era of big data, the impact of the massive public opinion information generated by
the Internet on the securities market has become a factor that can’t be ignored in investment decision-
making and supervision. Under the influence of these factors, investors are influenced and restricted by
psychology, self-cognition and limited attention, which will make them pay different attention to stocks,
which spread to the securities market, and then have an impact on the market performance of individual
stocks. This paper selects big data’s public opinion information from securities websites, authoritative media
data and mainstream social networking sites designated by China Shenzhen Stock Exchange to quantify
the Internet attention index. According to different subjects and angles, it is divided into: media attention,
netizens’ attention, public opinion attention. Based on these three kinds of attention index data, this paper
establishes the panel regression model and the GARCH (1, 1) model of the influence of different subject
attention on individual stocks, and introduces abnormal media attention, abnormal netizens’ attention,
abnormal public opinion attention, lag attention and change of attention into the model to empirically
test the three main market manifestations of individual stocks, namely, earnings, liquidity and volatility.
Through comprehensive analysis and research, this paper discusses in detail and comprehensively the
internal mechanism of the influence of Internet attention on the performance of individual stocks in China’s
securities market under the environment of big data. The conclusion of the study provides a reference for
investor decision-making,market capitalizationmaintenance of listed companies and supervision of financial
institutions.

INDEX TERMS Big data, Internet attention, the market performance of individual stocks, media attention,
Netizens’ attention, public opinion concern, earnings, liquidity, volatility, investment decision-making.

I. INTRODUCTION
According to traditional finance, the performance of the stock
market depends on the historical information of its own mar-
ket performance, the price of individual stocks can reflect all
the price information, and the price deviation is offset by arbi-
trage. Since the launch of the Chinese stockmarket, compared
with the relatively mature foreign stock market, there are still
a large number of financial anomalies, which belong to the
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weak efficient market. Its main performance is that themarket
performance of stocks can’t be perfectly explained from the
traditional finance. As a new discipline, behavioral finance
combines multi-disciplinary knowledge such as psychology,
information behavior and finance, and applies it to the study
of the stockmarket, aiming at the phenomenon that traditional
finance can’t be explained, this paper puts forward the under-
standing of the corresponding theory. From the perspective
of behavioral finance, media reports, investor psychology,
limited attention, cognitive resource restrictions and bounded
rationality analyze the formation of attention and the impact
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of attention on the performance of the stock market. It is
helpful to deepen the understanding of the relevant theories
of behavioral finance and the analysis of the performance of
the stock market. Studying the influence of attention on stock
market returns is not only a test of market efficiency theory,
but also a supplement to asset pricing theory. In addition,
the wide application of the Internet also provides a space for
investors to interact, and investors can exchange information
with other investors on the Internet. Obviously, the Internet
has become the main way to obtain, spread and communicate
stock-related information. In the face of such a large amount
of information, how should investors distribute their limited
attention reasonably? Do media reports and investors’ behav-
ior of paying attention to stocks have an impact on investment
decisions? What is the impact of media reports on stocks and
investors’ attention and comments on different stocks on the
stock market? Therefore, to study and classify the attention
from the Internet, and then to study the internal mechanism
of its impact is of great significance to the development of
China’s stock market. The Internet attention degree studied
in this paper includes media attention, Netizens’ attention
and public opinion attention. Klibanoff et al. [1] proposes for
the first time that the price of a country’s closed-end fund is
affected by whether the country has reported in the New York
Times during the corresponding period. Fang and Peress [2]
proposed that there are 2 "media effects" in the stock market.
Hillert and Ungeheuer [3] found that media reports cause
attention-driven effects. Van der Meer and Vliegenthart [4]
analysis shows that media attention has a negative impact
on stock returns. Xiangqiang et al. [5] think that there is
a correlation between media attention and stock market.
Strycharz et al. [6] empirically concludes that media atten-
tion has a positive impact on the volatility of individual stock
markets. Walker [7] believes that the media plays the role of
information and behavior in the market. Rao et al. [8], [9]
empirically believe that there is a media effect in China’s
stockmarket. Sun [10] concluded that under the limited atten-
tion hypothesis, media attention is positively related to stock
volatility. On the relationship between Netizens’ attention
and stocks, Kahneman [11] for the first time, investors’ atten-
tion is used in the analysis as a concept of behavioral finance.
Barber et al. [12] found that Netizens’ attention drives buy-
ing and selling behavior. Aboody et al. [13] found that under
limited attention, attention has an impact on the next 5-day
earnings of stocks. Klemola et al. [14] found that the change
in Netizens’ attention is partly related to the past returns of the
stockmarket. Qianwei et al. [15] and others have verified that
Netizens’ attention brings buying pressure and keeps stocks
at a high return for a period of time. The empirical study of
Wang and Yang [16] and others shows that the high attention
in the current period has a positive impact on the current
trading volume and income, and then the return becomes neg-
ative. Andrei and Hasler [17] verified that there is a positive
relationship between Netizens’ attention and stock returns
and trading volume. Vlastakis and Markellos [18] pointed
out that stock volatility, liquidity and investor concern have

a positive impact. Dzieliński et al. [19] concluded that differ-
ent investors concerned about the good or bad news can lead
to asymmetric volatility. Dimpfl and Jank [20] concluded that
investors’ concerns are highly correlated with stock market
fluctuations and have a two-way influence. Adachi et al. [21]
verified that investors’ attention has a positive impact on
stock returns and trading volume. Cen et al. [22], [23] pointed
out that inverstor concern helps to reduce information asym-
metry, which in turn plays a role in stabilizing the market,
protecting investors and improving corporate governance.
With regard to the research on the relationship between pub-
lic opinion and stock, Zeng [24] proposed that ‘‘network
public opinion’’ refers to the collection of cognitive, atti-
tude, emotional and behavioral characteristics expressed by
the participants in the network. Sabherwal et al. [25] studies
have shown that stock market index price trends and trading
activities can be predicted by user public opinion indicators in
social networks. Ranco et al. [26] and others studied Twitter
and found that public opinion attention has no significant
impact on stock returns, but has a significant impact on
stock abnormal returns. Si et al. [27] found that attention can
better predict the trend of the stock market of the real estate
S&P100 index. Li et al. [28] and others empirically con-
cluded that public opinion attention from social networking
sites can better predict the stock trend of the corresponding
companies. Yang et al. [29] and others empirically concluded
that stock returns are positively and negatively affected by
public opinion. Hu et al. [30] verified that in the Chinese
stock market, stocks with low attention can generate higher
returns than those with high attention. Karkulahti et al. [31]
studied the interaction between public opinion and daily stock
price fluctuations. Siganos et al. [32] think that the difference
of public opinion is positively related to trading volume and
stock price volatility. Guijarro et al. [33] analyzed the impact
of investor sentiment on market liquidity and transaction
costs. Jiao et al. [34] proposed an asset pricing model based
on public opinion. Zhang et al. [35] found that the sentiment
index of institutional investors is the reason that can not
be ignored. Yong et al. [36] and others study the impact of
public opinion on the CSI 3000. The results show that the
public opinion data have the greatest impact on the stock price
in the Chinese stock market.

Combing the above research literature, it is found that
in the current many academic studies, there is no unified
standard for the quantification of attention in the stock mar-
ket. In the previous literature, the research on the attention
of the Internet, at the beginning, mostly selected the indi-
rect indicators in the stock market, such as trading volume,
turnover, rise and fall, such as Baker andWurgler [37], using
closed-end fund discount rate, turnover rate, average return
and other indicators to form a compound index of investor
attention. With the in-depth research and the development
of Internet big data, scholars gradually begin to use media
and Internet search engines, such as Baidu Index, Google
Index and Hexun attention. At present, in the research on the
impact of attention on the securities market, there is a lack

VOLUME 8, 2020 125361



Y. Chen et al.: Empirical Study on the Influence of Internet Attention on the Performance of Individual Stocks

of comprehensive analysis and evaluation of the impact of
media attention, netizens’ attention, public opinion attention
and derivative abnormal attention on the market performance
of individual stocks in environment of big data. As for the
performance characteristics of the stock market, most of
them study one or two characteristics, such as stock returns,
or stock trading volume, volatility and so on. At the research
level, in the previous literature, there are many researches on
the stock market index, but there are relatively few studies
on the impact of Internet attention on the market perfor-
mance of individual stocks in recent years. In addition, at the
level of individual stocks, more consideration is given to
the cross-sectional regression of stocks, while there are few
articles considering time series and individual factors at the
same time.

In view of the problems presented in the literature,
this paper classifies Internet attention into media attention,
Netizens’ attention and public opinion attention, and studies
the impact of three different attention levels on the perfor-
mance of individual stock in the securities market. In the
research model, we select the method of combining a variety
of panel regression models, and deal with the attention to
form an abnormal attention index to further test the impact
of the abnormal attention of the stock in a certain period on
the stock returns. This processing of data smoothes the data
and increases the comparability between the cross sections of
each stock. Test the influence of three kinds of attention on
individual stock return and liquidity, and use dynamic panel
to test the influence of lag attention on individual stock return
and liquidity, and through establishing the GARCH model
of attention degree, introduce the attention degree and the
change of attention degree into the model to see its influence
on stock return volatility, and strive to comprehensively and
thoroughly analyze the influence between Internet attention
and stock performance under the environment of big data.

II. MODEL CONSTRUCTION
A. CONCEPTUAL MODEL
The conceptual model studied and designed in this paper is
shown in figure.1. This paper divides the attention into three
categories: media attention, Netizens’ attention and public
opinion attention, and studies the impact of all kinds of atten-
tion and its derivative variables on the performance of the
stock market (return, liquidity, volatility). Taking the media,
Netizens’s and public opinion as different subjects, this paper
constructs the empirical model of different subjects’ attention
to individual stock return, the empirical model of different
subjects’ attention to individual stock liquidity, and the empir-
ical model of different subjects’ attention to stock volatility.

B. INTERNET ATTENTION DATA AND STOCK SAMPLE DATA
1) INTERNET ATTENTION DATA SOURCES
The Internet attention data used in this paper is provided
by a data Technology Co., Ltd authorized by China Secu-
rities Regulatory Commission, and the attention data is

FIGURE 1. Conceptual model studied in this paper.

authoritative. Part of the data source of Internet attention
comes from Shenzhen Stock Exchange, including websites
of major securities companies, Hexun, Panorama, Securities
Times, and so on. The other part comes from semi-structured
data of social media, semi-structured data of non-social
media, and semi-structured data of authoritative news web-
sites excavated from big data, which is generated from
the Internet, and identifies the content through natural lan-
guage processing. And match with listed companies, includ-
ing content, release time, number of clicks, number of
retweets, number of comments and so on. According to
the differences of source subjects, investors’ perspectives
and purposes, the Internet attention is divided into media
attention, netizens’ attention and public opinion attention.
Among them, the information release of the major media
websites forms the media attention; the netizens’ search
attention to the stock forms the netizens’ attention; the rel-
evant information released by investors in the stock bar,
Wechat and other social networking sites forms the public
opinion attention. All kinds of Internet attention are cal-
culated according to the captured authoritative media plat-
forms, netizens’ search behavior and the information data of
stock bars and Wechat, and are quantified and standardized
to between 0 and 100, that is, the quantitative statistics of
entity reports. All kinds of Internet attention data are related
to each listed company and generate daily time series data
synchronously. The original data comes from a wide range of
sources, with the characteristics of big data’s comprehensive
coverage of information, and the measurement of Internet
attention is more accurate, direct, and more attractive.

For the collected return of individual stocks, trading vol-
ume, current market value, book to market value ratio and
attention data from a data company, the use of python
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software based on the date and stock code for integration and
pre-processing.

2) STOCK SAMPLE SELECTION
In this paper, the data of A-share listed companies are col-
lected in the Wind financial data terminal, in order to make
the study of individual stock market comprehensive and rep-
resentative. First of all, the selection of the research interval
should include as many market states as possible, so this
paper selects January 6, 2014 to February 25, 2017 as the
research interval. The research interval includes the bull mar-
ket rising phase from July 2014 to June 2015, the bear market
decline phase from June 2015 to June 2016, and the shock
adjustment phase from July 2016 to February 2017. The
research interval includes a variety of market patterns, and
the data are highly representative.

Secondly, using python for data integration, in all A-share
markets, based on the integrity of the data, the data are
screened as follows: (1) excluding newly listed stocks, ST and
ST∗ stocks; (2) excluding stocks suspended for more than
one month during the period; (3) excluding stocks with more
negative news; (4) excluding stocks that did not participate in
trading in the sample range; (5) excluding the sample stocks
with missing attention data on the trading day. Based on
the above operation, using the balance panel of stata soft-
ware, 228 sample stocks are selected for return and liquidity
analysis.

Next, when constructing a portfolio to verify the effect
of returns, we only eliminate stocks with more negative
news and ST and ST∗ stocks based on the early warning
degree of public opinion. Based on the above, 1411 samples
are selected for portfolio construction and income analysis.
Finally, when analyzing the volatility of individual stocks,
based on the industry classification of application level, one
stock in each industry is randomly selected from 228 stocks,
and a total of 22 stocks are analyzed.

To sum up, 228 stocks were selected from all China’s
A-share market as the research object, using the Internet
attention data from January 6, 2014 to February 25, 2017,
a total of 170316 daily sample attention records, a total
of 510948 attention values, and each attention value is gen-
erated from the massive information on the Internet through
the quantitative calculation of big data crawler and natural
language processing technology. Thus, this paper constructs
an empirical model of the impact of Internet attention on
the performance of individual stocks in the securities market
under the environment of big data.

C. VARIABLE DEFINITION
The variable definitions used by all the models in this article
are shown in table 1 below.

The media attention of this article isMgit, Netizens’ atten-
tion is Wgit,The attention of public opinion is Ygit. In this
paper, trading volume is used as an index to measure the
liquidity of individual stocks,which is expressed as Volit. The
definition formula of individual stock return rate Rit is as

TABLE 1. Display of variable name and definition.

follows:

Rit =
pi,t − pi,t−1

pi,t−1
(1)

where pi,t is the stock price of stock i on t-day.
The market rate of return Rmt is defined as:

Rmt =
It − It−1
It−1

(2)

Among them, It is the value of Shanghai Composite Index on
t-day. The rate of return of individual stock index is defined
as:

R′it = ln(
pi,t
pi,t−1

) = ln(Rit + 1) (3)

The attention data used in this paper is calculated and gen-
erated on a daily basis. In the process of daily quantita-
tive portfolio management, the common practice of stock
fund companies is to adjust the number of stocks held and
exchange stock trading objects according to the performance
of attention data in a cycle of 8 to 10 consecutive days. There-
fore, abnormal media attention is expressed by the difference
between the current media attention and the average media
attention lagging eight periods. Abnormal media attention is
defined as:

A_mgit = lnmgit − ln(

8∑
p=1

mgi,t−p

8
) (4)

Abnormal Netizens’ attention is expressed by the difference
between the current Netizens’ attention and the average Neti-
zens’ attention which lags behind eight periods. Abnormal
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Netizens’ attention is defined as:

A_wgit = lnwgit − ln(

8∑
p=1

wgi,t−p

8
) (5)

Abnormal public opinion attention is expressed by the dif-
ference between the current public opinion attention degree
and the average public opinion attention degree of the eight
periods lagging behind. Abnormal public opinion attention is
defined as:

A_ygit = ln ygit − ln(

8∑
p=1

ygi,t−p

8
) (6)

Finally, through the method of grouping and constructing
the investment portfolio according to the order of attention,
we compare the income differences between different port-
folios and show whether the degree of attention can bring
excess returns. Thus we can see the influence of the degree
of attention on the return of stock portfolio construction. The
formula for calculating the rate of return of the portfolio is as
follows:

Rit =
n∑
i=1

ωjtrjt (7)

Among them, ωjt is the weighted value of the number of
stocks in the portfolio, and rjt is the rate of return of individual
stocks in the portfolio.

The change in media attention is defined as:

Delta_mgt = lnmgt − lnmgt−1 (8)

The change of Netizens’ attention is defined as:

Delta_wgt = lnwgt − lnwgt−1 (9)

The change of public opinion attention is defined as:

Delta_ygt = ln ygt − ln ygt−1 (10)

D. EMPIRICAL MODEL
1) THE MODEL SETTING OF INDIVIDUAL STOCK RETURN BY
DIFFERENT SUBJECTS’ ATTENTION
Attention will have an impact on the decision-making behav-
ior of investors, and then affect the characteristics of stocks.
In this section, we will use media attention, Netizens’ atten-
tion and public opinion to establish panel regression models,
taking the return of individual stocks as the explanatory vari-
able and the attention as the explanatory variable. First of all,
because the attention of the three subjects has a connection
effect, so the correlation coefficient of attention between
the subjects is larger, in order to avoid the collinearity of
the model, the models are established respectively and the
regression test is carried out. Secondly, the development of
the financial market has made extensive development, and
the influencing factors of the financial market are gradually
being excavated. In traditional finance, Fama and French [38]
established a three-factor model, and selected market return

factor, book value factor and market size factor as explained
variables, and chooses the same factor for each individual,
which leads to pay attention to individual differences and
ignore individual differences in cross section. In the actual
financial market, the cognitive differences between different
subjects and within the subjects lead to different attention to
individual stocks, resulting in different corporate valuations
and judgments. The subject’s limited attention theory, cog-
nitive resource theory, selective attention theory and previ-
ous theory show that the subject pays different attention to
individual stocks. Based on the three-factor theory, this paper
analyzes individual stocks from the cross-sectional level and
individual time series level, and selects the market value of
individual stocks to replace the market size factor and the
book-to-market value ratio (reciprocal of price-to-book ratio)
to replace the book market value factor. The panel regression
model is established as follows:

Rit = α+βmRmt+βs lnTmvit+βhBPit+εit (11)

Rit = α+β0 lnMgit+βmRmt+βs lnTmvit+βhBpit+εit
(12)

Rit = α+β1 lnWgit+βmRmt+βs lnTmvit+βhBpit+εit
(13)

Rit = α+β2 lnYgit+βmRmt+βs lnTmvit+βhBpit+εit
(14)

Adding abnormal attention to the model to study its impact
on stock returns, the benefits of introducing abnormal atten-
tion are: one is to reduce the error caused by individual
differences in attention data; the other is to smooth the data
and reduce noise.

Rit = α + β2A_Mgit + βmRmt + βs lnTmvit + βhBpit + εit
(15)

Rit = α + β2A_Wgit + βmRmt + βs lnTmvit + βhBpit + εit
(16)

Rit = α + β2A_Ygit + βmRmt + βs lnTmvit + βhBpit + εit
(17)

In the above model, in order to eliminate the possible
heteroscedasticity, the relevant variables in the model are
logarithmized. Because there are many negative numbers in
Rit and Rmt , and the logarithm of Bp itself is small, the coef-
ficient is small, so the logarithm of these three variables is
not processed. In order to dynamically study the influence of
attention on the rate of return of individual stocks, the fifth-
order lag concern measure of attention degree and the mean
attention degree of order 10 are added to the regression model
to dynamically analyze the influence of lag-order attention
on individual stock return. The panel regression model of
dynamic establishment of each attention degree is shown as
follows:

Rit = α + β0 lnMgi,t−j + βmRmt + βs lnTmvit
+βhBpit + εit (18)
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Rit = α + β1(

10∑
p=5

lnMgi,t−p

5
)+ βmRmt

+βs lnTmvit + βhBpit + εit (19)

Rit = α + β0 lnWgi,t−j + βmRmt + βs lnTmvit
+βhBpit + εit (20)

Rit = α + β1(

10∑
p=5

lnWgi,t−p

5
)+ βmRmt

+βs lnTmvit + βhBpit + εit (21)

Rit = α + β0 lnYgi,t−j + βmRmt + βs lnTmvit
+βhBpit + εit (22)

Rit = α + β1(

10∑
p=5

lnYgi,t−p

5
)+ βmRmt

+βs lnTmvit + βhBpit + εit (23)

2) THE MODEL SETTING OF INDIVIDUAL STOCK LIQUIDITY
BY DIFFERENT SUBJECTS’ ATTENTION
The trading volume of individual stocks is chosen as the
proxy index of individual stock liquidity, because the trading
volume is easily obtained by investors, and it is an important
and direct index to measure liquidity in the financial market.
Attention will have an impact on the returns of stocks, and
similarly, this attention will also affect the trading volume of
stocks. When studying the relationship between attention and
trading volume, Vlastakis controls market returns and other
corporate characteristics [18]. Based on the above research,
this paper still selects the control variables as market rate
of return (Rm), current market value (Tmv) and book market
value ratio (Bp), to establish the panel regression model as
follows:

Volit = α+β0 lnMgit+βmRmt+βs lnTmvit+βhBpit+εit

(24)

Volit = α+β0 lnWgit+βmRmt+βs lnTmvit+βhBpit+εit

(25)

Volit = α+β0 lnYgit+βmRmt+βs lnTmvit+βhBpit+εit

(26)

Add abnormal attention to the model to study its impact on
stock returns, and the modeling is as follows:

Volit = α+β0A_Mgit+βmRmt+βs lnTmvit+βhBpit+εit
(27)

Volit = α+β0A_Wgit+βmRmt+βs lnTmvit+βhBpit+εit
(28)

Volit = α+β0A_Ygit+βmRmt+βs lnTmvit+βhBpit+εit
(29)

Based on the analysis of the lag of the model, the dynamic
panel model is established as follows:

Volit = α + βj lnMgi,t−j + βmRmt + βs lnTmvit
+βhBpit + εit (30)

Volit = α + β1(

10∑
p=5

lnMgi,t−p

5
)+ βmRmt

+βs lnTmvit + βhBpit + εit (31)

Volit = α + β0 lnWgi,t−j + βmRmt
+βs lnTmvit + βhBpit + εit (32)

Volit = α + β1(

10∑
p=5

lnWgi,t−p

5
)

+βmRmt + βs lnTmvit + βhBpit + εit (33)

Volit = α + β0 lnYgi,t−j + βmRmt

+βs lnTmvit + βhBpit + εit (34)

Volit = α + β1(

10∑
p=5

lnYgi,t−p

5
)+ βmRmt

+βs lnTmvit + βhBpit + εit (35)

3) THE MODEL SETTING OF INDIVIDUAL STOCK VOLATILITY
BY DIFFERENT SUBJECTS’ ATTENTION
At present, the GARCH model is widely used to analyze
the volatility effects in the stock market. This is because
the eigenvalues of financial time series such as stock return
and foreign exchange rate tend to appear in clusters in a
certain period of time. For example, the rate of return in the
stock market is clustered, and larger fluctuations are followed
by larger fluctuations. Correspondingly, smaller fluctuations
will also show smaller fluctuations, and this fluctuation will
change with the change of time, and its variance is not fixed
and clustered. In the traditional theoretical model, the vari-
ance of the interference term is regarded as a constant, which
has been proved to be unreasonable in some studies. In 1992,
Campbell and Hentschel [39] through the GARCH model
experiment showed that when there was news impact on the
market, the discount rate of stock price volatility increased
from 0.5% to 13%, and explained that considering the news
shock in the model made the model more explanatory. In this
section, first of all, we propose to use the GARCH model to
analyze the impact on the volatility of individual stock returns
after adding the explanatory variable of attention. Among
them, in the stock market, the influence variable of income is
more complex, this paper mainly observes the fluctuation of
income, so in themean equation, it is assumed that no variable
can explain the change of income; the model GARCH (1,1)
is as follows:

Rt = c+ εt
ht = c+ αε2t−1 + λh

2
t−1 + γ lnmgt (36)
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Rt = c+ εt
ht = c+ αε2t−1 + λh

2
t−1 + γ ln ygt (37)

Rt = c+ εt
ht = c+ αε2t−1 + λh

2
t−1 + γ ln ygt (38)

Secondly, in the GARCH model, after adding the variable of
attention, the influence of the change on the return fluctuation
of individual stocks is tested, and the model is established as
follows:

Rt = c+ εt
ht = c+ αε2t−1 + λh

2
t−1 + γ delta_mgt (39)

Rt = c+ εt
ht = c+ αε2t−1 + λh

2
t−1 + γ delta_wgt (40)

Rt = c+ εt
ht = c+ αε2t−1 + λh

2
t−1 + γ delta_ygt (41)

III. EMPIRICAL ANALYSIS
A. DESCRIPTIVE STATISTICS OF DATA
According to the description of Table 2 below, the average
daily return R is 0.00120, the minimum is-0.662, the maxi-
mum is 0.102, and the variance is 0.0339, which shows that
the returns of stocks of different companies are quite differ-
ent. The average value of media attention is 22.50, the mini-
mum is 0, themaximum is 99.90, and the standard deviation is
20.31, which shows that media attention varies greatly among
different enterprises. Similarly, Netizens’ attention and public
opinion are quite different in different enterprises, indicating
that it is necessary to study the influence of attention at the
level of individual stocks. In addition, the standard deviation
of public opinion attention is the smallest and that of media
attention is the largest.

TABLE 2. Variable descriptive statistics.

According to the description of the correlation coefficient
in Table 3, most of the correlation coefficients among the
variables in the model are significant, only the correlation
coefficient of individual circulating market value is not sig-
nificant. In terms of quantity, each attention degree has a
strong correlationwith trading volume and a small correlation
with the rate of return. The correlation between Netizens’
attention and media attention is relatively small, while media
attention is highly correlated with public opinion attention.

On the other hand, each degree of attention has a positive
correlationwith the rate of return and trading volume. In addi-
tion, the absolute values of Pearson correlation coefficients
between variables are all less than 0.7, indicating that there is
no serious multicollinearity problem among variables. From
the results of LLC stationarity test of table 4 variables, it can
be seen that all variables are stationary, and a panel regression
model can be established.

B. AN EMPIRICAL ANALYSIS OF THE EFFECT OF
DIFFERENT SUBJECTS’ ATTENTION ON THE RATE OF
RETURN OF INDIVIDUAL STOCKS
1) MODEL CHECKING
Because the experimental data in this paper are panel data,
the panel regression types are tested and selected before the
formal regression. First of all, the model set above is tested.
The cross-sectional effect of themodel is determined by chow
test, and the hypothesis H0 is put forward: the coefficient
of each cross-section is the same, and the mixed regression
effect model is selected; then, the intercept effect of themodel
is determined by hausman test, and the hypothesis H0 is put
forward: the individual intercept is the same, and the random
effect model is selected.

As shown in Table 5, the OLS regression results are listed
in the first column, the fixed effect regression results are listed
in the second column, and the random effect regression results
are listed in the third column. The test results in the table
show that the statistical value of F is 2.47 and the probability
Prob is 0.0000, so the original hypothesis is strongly rejected,
indicating that the fixed effect is obviously better than mixed
regression. The Chi2 value is 479.56 and the probability Prob
is 0.0000, so the original hypothesis is strongly rejected,
indicating that a fixed effect model should be established.

The above chow test and hauseman test are used to test the
model, and the results are shown in Table 6:

2) EMPIRICAL RESULT ANALYSIS
According to the set models (11), (12), (13), (14), (15), (16),
(17), the rate of return is taken as the explained variable,
the attention as the explanatory variable, the company’s cur-
rent market value, the market rate of return and the book-to-
market value ratio of individual stocks as the control vari-
ables, and the sample stocks are analyzed by panel regression.
The results are shown in Table 7.

According to the set model, the panel regression analysis
of the sample stock is carried out by taking the rate of
return as the explained variable, the abnormal attention as
the explanatory variable, the company’s current market value,
the market rate of return and the book-to-market value ratio
of individual stocks as the control variables. The results are
shown in Table 8. According to the panel regression results
in Table 7, media attention, Netizens’ attention and public
opinion attention are all significant at the significant level
of 1% 16, and other control variables are also significant
at 1% level. Table 8 shows that media abnormal attention,
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TABLE 3. Correlation coefficient between variables.

TABLE 4. LLC stationarity test results of variables.

TABLE 5. Model (12) regression results.

netizens’ abnormal attention and public opinion abnormal
attention are all significant under 1%, and the control vari-
ables are also significant.

From the regression results, first of all, when the concern
variable is added to the model, the goodness of fit of the

model is improved from 41.04% to 42.39%, which increases
the degree of interpretation of the model. In addition, through
the test results, we can see that the coefficient of attention of
different subjects in the current period has a positive impact
on the rate of return of individual stocks, that is, the more
attention individual stocks receive, the higher the income of
individual stocks; the abnormal attention of the current period
also has a significant positive impact on the coefficient of
income.

From the point of view of the coefficient of attention,
the influence degree of abnormal attention in the current
period is higher than that in the current period. Through
limited attention, we can know that there is a processing link
similar to a ‘‘filter’’ in the brain, and only the filtered infor-
mation will stimulate investors, make investors pay attention,
and then trigger buying behavior, which will produce positive
pressure on prices and increase stock returns.

In order to further analyze the impact of attention on
the rate of return, on the basis of the above model, adding
different lag order variables of attention, a panel regression
model is established for dynamic analysis. According to
tables 9, 10 and 11, the lag values of different subjects’ atten-
tion are significant under 1% significance, and other variables
in the model are also significant at 1%. The regression results
shown in table 9, 10 and 11 are analyzed. There is a multiple
regression between the lag value of each period of attention
and the rate of return, and the lag of attention changes from
the positive relationship of the current period to the negative
relationship from the first period to the tenth period. From
this we can see that the income brought by the attention in
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TABLE 6. All model check results in this section.

the current period is only temporary, and with the passage
of time, the income reverses, that is, the lag attention will
make the income fall. However, the effect of fundamental
indicators such as market rate of return on individual stock
returns has not changed, which shows that the impact of
different subjects’ attention from the Internet on earnings is
independent from the traditional impact indicators.

In addition, from the perspective of the persistence of
the influence of attention, the income reverses in the lag
period, which also means that the influence of attention is
not related to the control variables. The reversal of returns
can be explained as that when hot spots appear, investors will
pay attention to the event subject, generate investment enthu-
siasm, generate overconfidence, and promote the rise of stock
prices, while the market is transactional, and this ituation will
reverse in a short period of time. For example, the experi-
mental results show that when stocks lag one period, there is
an inverse relationship between returns and concerns, which
shows that when the market is in the doldrums, Investors
conduct short-term trading in the market. At the same time,
investors overreact to the lack of awareness of the incident
and the lack of experience, which is then corrected by the
market. And the reversal effect is persistent, which can be
explained by the prospect theory, and the investors who get
the return adopt the conservative trading strategy.

TABLE 7. The regression results of each attention to the return of
individual stocks in the current period.

TABLE 8. The regression results of each abnormal attention to the return
of individual stocks in the current period.

As can be seen from the above results, the numerical value
of each lag period of media attention does not change much,
but the lag value increases in the fifth period, indicating that
the effect of lag attention appears to be enhanced; while
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TABLE 9. Regression results of media attention to individual stock returns in the current period and lag period.

Netizens’ attention begins to lag in the fourth period, and the
coefficient decreases gradually. It shows that in the lag period,
the influence of Netizens’ attention begins to weaken, while
the influence of public opinion does not change significantly.
The above results are because different subjects have dif-
ferent sources of attention, different characteristics, different
persistence, media attention because of its formality, open-
ness and information dissemination, the impact of reversal is
significantly enhanced in the later stage; Netizens’ attention
comes from investors, investors’ attention is limited, and the
reversal effect begins to weaken in the later stage. The lagging
value of public opinion attention in each period has always
shown considerable influence. Due to the particularity of the
Chinese stock market and the status of public opinion, it has
been gradually recognized and the influence has maintained
considerable persistence.

3) CONSTRUCTING THE RETURN TEST OF INVESTMENT
PORTFOLIO
According to the above regression results, we excluded ST,
ST∗ stocks from A shares, excluded stocks with a lot of neg-
ative news during the research period, extracted 1411 sam-
ple stocks, established corresponding investment portfolios,

screened out all A shares to enhance the applicability of
portfolio construction, and the stocks in the sample included
stocks from Shanghai and Shenzhen stock markets, covering
all industries, by simply buying stocks with high attention in
the current period. The purpose of this paper is to construct
the investment portfolio to test the effect of attention on the
return of individual stocks.

First of all, at the beginning of each time period,
the research samples are sorted according to the descending
order of factors, which are equally divided into 5 combina-
tions, and the grouping of the research samples is adjusted at
the beginning of every 10 trading days. Then the portfolio rate
of return and annualized rate of return are calculated for the
five combinations of the study sample. Finally, the income
differences between different combinations are compared,
and the significance of the portfolio income is tested. Next,
calculate the rate of return of the grouped portfolio, see how
attention affects the return of individual stocks through the
average rate of return of the portfolio, and calculate the equal
rate of return of each portfolio in the next 10 days in the
grouped sample. Finally, the average rate of return in the total
time of the portfolio is obtained by averaging at the time series
level.
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TABLE 10. Regression results of Netizens’ attention to individual stock returns in the current period and lag period.

According to the above, the portfolio income is obtained,
and the comparison results are shown in table 12, table 13 and
table 14. As shown in the table, the return of each high-
attention portfolio is higher than that of the low-attention
portfolio, which is consistent with the positive impact of the
above-mentioned high-attention combination, indicating that
by buying the combination of high attention in the current
period, selling the combination of low attention can obtain
excess returns, and draw the portfolio income comparison
figure.2 of each attention.

C. AN EMPIRICAL ANALYSIS OF THE EFFECT OF
DIFFERENT SUBJECTS’ ATTENTION ON THE LIQUIDITY OF
INDIVIDUAL STOCKS
1) MODEL CHECKING
Because the data used in this section is still panel data,
the panel data is tested separately, and the corresponding
applicable model is selected. The selection results of each
model are shown in table 15 below. According to the test

results in the table, the panel regression model with fixed
effect is still selected in this section.

2) EMPIRICAL RESULT ANALYSIS
According to the above test results, the corresponding regres-
sion model is established, and the results of the multivariate
panel regression model on the attention of individual stock
trading volume to different subjects in the current period
are as follows. First of all, from the table 16 and table 17,
the media attention, Netizens’ attention, public opinion atten-
tion, abnormal media attention, abnormal Netizens’ attention
and abnormal media attention are all significant under 1%.
Other control variables in the model are also significant
under 1%. From the coefficient of each attention and abnor-
mal attention, the influence of each attention and abnormal
attention on the trading volume of individual stocks is pos-
itive, which shows that the increase of attention leads to
the increase of trading volume, which is consistent with the
theory of attention effect. From the point of view of the
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TABLE 11. Regression results of public opinion attention to individual stock returns in the current period and lag period.

TABLE 12. Comparison between media attention and current stock cross-sectional returns.

TABLE 13. Comparison between Netizens’ attention and current stock cross-sectional returns.

TABLE 14. Comparison between public opinion attention and current stock returns.

coefficient of attention, the impact of public opinion is the
greatest, followed by Netizens’s, and the least media atten-
tion, which is in line with the increasingly important position
of public opinion in the stock market.

3) AN EMPIRICAL ANALYSIS OF THE EFFECT OF LAG
ATTENTION ON STOCK LIQUIDITY
Then, the attention lag study is added to the model, and a
multiple panel regressionmodel is established to dynamically
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TABLE 15. Panel model test results.

analyze the impact of attention on trading volume. The model
regression results are shown in table 18, table 19 and table 20.

According to the above analysis results, we find that there
are significant differences in the impact of different subjects’
attention lag on trading volume. First of all, from the results,
the impact of the lagging items of media attention on trading
volume and the impact of control variables on trading volume
are independent, which is reflected in the reversal of media
attention in the four lagging periods, from positive to nega-
tive. The lag values of Netizens’ attention and public opinion
attention in each period do not show a reversal effect, but
show persistence, so the impact of Netizens’ attention and
public opinion attention on trading volume and the influence
of control volume may not be independent.

From the attention coefficient of each lag period, the influ-
ence of media attention on the trading volume showed a
significant positive correlation in the current period, followed
by three periods of positive correlation, which reversed from
the fourth period. This is because: as an important dissem-
inator of information in the stock market, the information

TABLE 16. The empirical results of current attention to individual stock
trading volume.

TABLE 17. The regression result of abnormal attention to individual stock
trading volume in the current period.

and attention released by the media can give investors ref-
erence, but the trading volume brought about by media atten-
tion increases and is gradually discovered. Investors began
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FIGURE 2. Combined income chart of three types of attention.

TABLE 18. Dynamic analysis results of media attention and trading volume in the late lag period.

to think about whether there was an "overreaction" phe-
nomenon, so they decided to avoid it, and there was a reversal
of trading volume. From the lag coefficient of Netizens’
attention and public opinion attention, the positive impact of
each period of attention on trading volume shows a significant
persistence, and it gradually weakens at first, and the influ-
ence begins to increase after the fifth period. This is because:
first of all, the oversold behavior of investors will cause the
stock price to fall, and trading volume, as a liquidity indicator
of the stock market, can cause changes in trading volume as
long as it is bought or sold.

D. EMPIRICAL ANALYSIS OF DIFFERENT SUBJECT
ATTENTION ON STOCK VOLATILITY
1) DESCRIPTIVE STATISTICS OF DATA
Take stock sh600192 as an example, according to the descrip-
tion of figure.3, the fluctuation of logarithmic return of
sh600192 shows obvious time-varying and agglomeration
characteristics. Fluctuations change with the change of time,
and larger fluctuations will cause relatively large fluctuations.

The logarithmic rate of return of sh600192 is 0.0005,
the variance is 0.0012, the skewness is -.6229, the kurtosis
is 5.032, which is significantly higher than the kurtosis 3
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TABLE 19. Dynamic analysis results of Netizens’ attention and trading volume in the late lag period.

FIGURE 3. Sh600192 yield histogram.

of normal distribution. According to the results of J-b test,
the original hypothesis is also rejected, and the data are
consistent with this characteristic.One stock of each industry
was randomly selected, and a total of 22 stocks were analyzed
for stock volatility. Table 21 shows the descriptive statistics.

2) MODEL CHECKING
Before establishing the model, in order to ensure the effect of
the model, because the stock return is the data of time series

type, the stationarity test is carried out. The ADF test results
of this paper are shown in the following table 22.

According to the description of Table 22, the logarithmic
returns of each stock have a significant P value of 0, so we
reject the original hypothesis and think that the return series
are stable. Similarly, the logarithmic sequence of the attention
degree of each stock is tested by ADF test, and the results also
show that the sequence is stable.

Because the return series shows obvious volatility agglom-
eration phenomenon, it needs to be tested by ARCH. There
are two test methods to test the common equation, namely,
ARCH-LM test and residual square test. The test step is to
first put forward the original hypothesis, H0: assume that
there is no ARCH effect in the original model.

TheARCH test results are shown in table 23, the F statistics
of each stock is 3.683543, and the P values are all less
than 5%. So it is considered that the original hypothesis can
be rejected. It shows that there is ARCH effect in the residual
series of the time series. Therefore, the GARCH model can
be established.

3) ANALYSIS OF EMPIRICAL RESULTS
In the mean value equation of the model, we assume that
there are no variables to explain the rate of return, so there
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TABLE 20. Dynamic analysis results of public opinion attention and trading volume in lag period.

are only constant terms and residual terms in the mean
equation, while in the variance equation, in order to observe
the influence of attention on the return of individual stocks,
in the model, attention is added as one of the explanatory
variables. Take stock sh600192 as an example. The fitting
results of sh600192 volatility of individual stocks by using
the set GARCH (1,l) model are shown in the table 24, table
25, table 26, table 27, table 28 and table 29.

According to the regression results of the variance equation
of the above GARCH model, the coefficients of the ARCH
term and the GARCH term are both greater than zero, and
the addition of the coefficients of the ARCH term and the
GARCH term of each GARCH model is close to 1, which
meets the requirements of the stationarity of the GARCH
model. Through GARCH regression for all stocks in various
industries, it is found that the equation regression coefficients
established by all stocks are full of the stationarity require-
ments of the model.

The GARCH model of attention is established to fit the
residual sequence, and the variance equation of GARCH
model with attention is obtained as follows:

ht = −9.9886+0.0852ε2t−1+0.8925h
2
t−1 − 0.2745 lnmgt

(42)

ht = −15.2876+0.0707ε2t−1+0.8872h
2
t−1+1.4415 lnwgt

(43)

ht = −17.8198+0.0759ε2t−1+0.8921h
2
t−1+2.3527 ln ygt

(44)

The results of the GARCH model with the variation of
attention added to the variance equation are as follows:

ht = −10.6563+ 0.0902ε2t−1 + 0.8740 h2t−1
+1.0262Delta −mgt (45)

ht = −11.6795+ 0.0852ε2t−1 + 0.8925 h2t−1
−0.0400Delta −wgt (46)

ht = −11.4971+ 0.0790ε2t−1 + 0.8947 h2t−1
−0.0476Delta−ygt (47)

The analysis of the results of themodel shows that inmodel
42, only the coefficient of media attention is not significant,
and the coefficients of other variables are significant to a
certain extent, indicating that except media attention, all vari-
ables have good explanatory significance. However, although
the introduction of media attention into the variance model as
an exogenous variable is not significant, the large coefficient
indicates that it also has an impact on volatility. Because the
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TABLE 21. Descriptive statistics of individual stocks.

sum of the coefficients of ARCH and GARCH is 0.9224,
close to 1, to a certain extent, the impact of information will
cause a relatively lasting impact, and this effect is irreversible;
at the same time, ARCH represents the degree of reflection
of new information, and the coefficient of ARCH is smaller,
reflecting that the market reacts slowly to new information;
the coefficient of GARCH is larger, indicating that the old
information can have a lasting impact on the volatility of
individual stocks.

When Netizens’ attention and public opinion attention are
introduced into the GARCH model as variables, it is signifi-
cant at 1% level. It can be inferred that Netizens’ attention
and public opinion attention have a significant impact on
the volatility of individual stocks. The influence coefficient
of media attention on earnings volatility is −0.2745, indi-
cating that the increase of media attention will reduce the
volatility of individual stocks, and the media reports have
been increased the transparency of individual stock infor-
mation. As a result, high attention reduces the volatility of
individual stocks. The coefficients of the influence of Neti-
zens’ attention and public opinion attention on the volatil-
ity of individual stocks are 1.4415 and 2.3527 respectively,
indicating that the increase of Netizens’ attention and pub-
lic opinion attention will increase the volatility of individ-
ual stocks. This can be explained by the theory of limited

TABLE 22. The stationarity test value of individual stocks.

attention and cognitive resources. Investors’ ability to pro-
cess information is limited, and investors are also bounded
rational. Retail investors account for nearly half of the Chi-
nese stock market. On the other hand, the irrational factors
of ordinary investors are large, and it is easy to produce
short-term trading behavior, so the high attention of investors
has brought about an increase in the volatility of individual
stocks.

By adding the change value of attention to the model to see
the impact of the change of attention on the volatility of stock
returns, the results show that the results of the model such
as media attention, Netizens’ attention and public opinion
attention are significant at 5% level, and the explanation of
the model is good. From the perspective of the direction of
influence, the change of media attention increases, which
increases the fluctuation of individual stocks, which is consis-
tent with the agenda setting characteristics of media reports,
which shows that media reports make investors pay too much
attention to weakness and excessive trading, causing fluc-
tuations in earnings; On the other hand, the increase in the
degree of attention of Netizens’s and public opinion reduces
the fluctuation of stock returns, which is explained by the
psychology and anchoring effect of investors. Investors are
greatly affected by the initial value, and once the initial deci-
sion value is determined, it is not easy to change.Therefore,
investors’ attention causes the determination of the initial
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TABLE 23. ARCH-LM test results of individual stocks.

TABLE 24. Garch model of media attention (36) results.

TABLE 25. The results of garch model of Netizens’ attention (37).

TABLE 26. The result of garch model (38) of public opinion attention.

value of investors, so the later decisions change around the
initial value, so the change of Netizens’ attention and public
opinion attention increases. On the contrary, the volatility of
stock returns has decreased.

TABLE 27. The regression results of garch model (39) for the change of
media attention.

TABLE 28. The regression results of garch model (40) for the change of
Netizens’ attention

TABLE 29. Regression results of garch model (41) for the change of
public opinion concern.

IV. CONCLUSIONS
The current media attention is positively correlated with stock
returns, and the research results of abnormal media attention
on stock returns show that it also has a positive impact on
stock returns. The empirical results of Netizens’ attention
and public opinion attention are similar to those of media
attention. Abnormal attention has a greater impact on stock
returns, indicating that investors should pay more attention to
the impact of this change of attention. From the analysis of
the above results, we know that the media has played its role
as an information medium in the market and increased the
transparency of the market, but at the same time, investors’
attention to information has made investors confident, and
information has played a stimulating role, resulting in positive
buying pressure. So high attention brings high returns. The
results of dynamic regression analysis of the lag period of
each attention degree show that the lag period of the attention
degree is the negative relationship between the performance
and the stock return. According to the limited attention theory
and cognitive resource theory, information has to be screened
by similar ‘‘filters’’ before it reaches investors, and only the
information passed can be processed by the brain, and some
of the information will also be processed because it is induced
by experience. The attention of investors to this information
can easily lead to overconfidence or anchoring, resulting in
overreaction, resulting in price deviation, and then these price
deviations are gradually corrected by the market. However,
some investors have not had time to react, so there is a reversal
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of returns, and we find that this reversal effect is persistent.
According to the prospect theory, investors are risk-averse
when they gain and they prefer risk when they lose. It shows
that the reversal effect is sustained.

Selecting the index that the trading volume represents the
stock liquidity, the empirical results show that the high media
attention in the current period brings high trading volume, and
the dynamic analysis of the lag period shows that the posi-
tive relationship between attention and trading volume lasts
for three periods. In the fourth lag period, media attention
and trading volume have a negative impact, which may be
because, first of all, buying and selling behavior will lead to
an increase in trading volume. Investors find that withdrawing
from trading after overreaction will also increase trading vol-
ume. Secondly, media attention is an indirect indicator, and
media reports are repetitive according to the theory of agenda
setting, so as to stimulate investors and arouse investors’
attention. On the other hand, the limited attention of investors
makes them pay attention to one thing at the expense of
their attention to other things, and after several periods, this
phenomenon of excessive attention decays. There will be
a redistribution of attention, so there will be a reversal in
trading volume. The impact of current Netizens’ attention
and current public opinion attention on stock trading volume
is positive, and in the lag period, there is still a positive
relationship between attention and trading volume. Under
limited cognition, investors receive information, and after fil-
tering, some of the information will stimulate investors, thus
promoting trading behavior, that is, attention-driven trading,
while retail investors account for a large proportion in the
Chinese stock market, while retail investors are irrational.
The psychology of overconfidence caused by the influence
of information overestimates the importance of information,
resulting in buying and selling trading behavior, leading to
the positive impact of attention on trading volume.

Through the establishment of GARCH model to analyze
the volatility of individual stocks, by adding attention vari-
ables to the variance equation, it is found that attention can
have an impact on the volatility of individual stocks. The
empirical results of adding the media attention model show
that the variables in the model have a large coefficients, and
the sum of the coefficients of ARCH and GARCH is close
to 1, and the model has long memory, but the media attention
coefficient in themodel is not significant at the 5% significant
level, while the rest are significant. In terms of coefficient,
the increase in media attention reduces the income volatility
of individual stocks, indicating that the media information is
recognized by investors. Expand the transparency of informa-
tion and reduce the fluctuation. However, with the addition of
the change in media attention, it is found that the coefficients
of the model are still large, and all are significant at the 1%
level, but the results show that the change in media attention
in the current period increases the fluctuation of individual
stock earnings. This and the change in attention reduce the
impact of individual differences in attention, and investors
have different degrees of attention distribution, resulting in

overreaction, resulting in overtrading. Lead to an increase
in the volatility of individual stock earnings. The analysis
of the model that introduces Netizens’ attention and pub-
lic opinion attention shows that the model also has a long
memory, and all the coefficients in the model are significant
at the 1% significant level, and the high attention brings a
high fluctuation of individual stock returns. The information
that passes through the investor’s brain is selected, so the
investor allocates the attention, but the investor’s attention
is limited and pays too much attention to the selected infor-
mation. Therefore, investors are easy to produce overconfi-
dent information, resulting in irrational investment decisions
and aggravating the income volatility of individual stocks.
However, by adding the change of the attention of individ-
ual stock Netizens’s and the change of public opinion into
the model, it is found that the influence of the change of
attention on the volatility of individual stocks is negative
and significant. The attention produces the initial value of
anchoring effect, and the decision is produced around the
initial value, so the change of Netizens’s and public opin-
ion increases, but reduces the fluctuation of stock returns,
and once again explains the trading strategy that pays atten-
tion to investors, thus affecting the volatility of individual
stocks.

Summing up the above conclusions, we know that in
China’s securities market, media reports and investors’ atten-
tion to relevant information are closely related to the perfor-
mance of individual stocks. All kinds of media play the role
of information media in the market, but investors have dif-
ferent degrees of acceptance and processing of information,
which will produce different attention, but the attention is
limited, so the concerned information is easy to magnify the
cognition of investors. Thus resulting in overconfidence and
other psychology, investors can get excess returns through
attention, but they should also be on guard against risks such
as overreaction and over-trading.
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