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Abstract

We analyze whether product market advertising has a spillover effect on stock price
synchronicity by transmitting firm-specific information to the capital market and
attracting more investor attention. Using a sample of Chinese listed firms from 2009
to 2017, we find that firms with greater advertising expenditures have lower stock
price synchronicity. The results are robust after we address endogeneity concerns. In
accord with our hypothesis that product market advertising increases the amount of
firm-level information capitalized into stock prices through the information channel,
we find that the impact of advertising on synchronicity is more pronounced for firms
with a higher degree of information asymmetry and firms in the consumer-product
industry. Further tests show that product market advertising enhances the ability of
current period returns to reflect future earnings, and thus rules out that the negative
relationship between advertising and synchronicity is driven by noise trading. Our
results imply that product market advertising plays an informative role and improves
information efficiency in a capital market.
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Introduction
Product market advertising is a key mechanism for firms to convey information to the

consumer (Nelson 1974). As an important marketing tool, advertising can transmit the

messages that describe a product’s characteristics, increase brand recognition among con-

sumers, and stimulate consumers’ brand love and mass consumption (Jun et al. 2009). As

Madsen and Niessner (2019) point out, consumers and investors do not represent distinct

groups, and the overlap between the two groups provides conditions for advertisements’

spillover effect. Therefore, firms can opportunistically use product market advertising to

attract investor attention and increase firms’ visibility to investors.

Only a few studies have examined the spillover effect of product market advertising in a

capital market. Grullon et al. (2004) explore the impact of advertising on the liquidity and

breadth of ownership of stocks, and Lou (2014) shows that advertising can increase short-

term stock returns. In order to distinguish themselves in both product market and capital
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market, firms appear to use advertising in a strategic manner. For example, Chemmanur

and Yan (2009) suggest that advertising campaigns undertaken by the firm in the product

market are visible to the capital market, and firms choose a higher level of product market

advertising when raising external financing. Oh et al. (2017) report that sinful firms increase

advertising expenditures when they engage in a Corporate Social Responsibility (CSR) pro-

gram. Fich et al. (2014) find that in the case of a merger, a target firm’s manager will in-

crease advertising in order to raise investor attention, improve their negotiation position

and gain higher subsequent takeover premiums.

However, the extant studies on the spillover effect of product market advertising have

never explored the economic consequences of advertising from the perspective of efficiency

of information transmission. Information efficiency plays a constructive role in strengthen-

ing the function of price discovery and resource allocation of capital market. Stock price

synchronicity reflects the degree of co-movement in stock prices and is the reflection of in-

formation efficiency. Our study fills this gap by examining whether the firms with greater

advertising expenditures have lower stock price synchronicity and whether the negative re-

lationship is more pronounced in firms with more severe information asymmetry.

Advertising, the most important institution driving consumer desires, has developed rapidly

in China. Using firms covered in the China Stock Market and Accounting Research (CSMAR)

database from 2009 to 2017, we find that the average advertising expenditure of firms listed

on China’s stock exchanges shows an upward trend from 2009 to 2017—from RMB16.9 mil-

lion in 2009 to RMB85.9 million in 2017. The average advertising intensity, measured as ad-

vertising expenses scaled by sales revenue, also shows an overall upward trend.

The development of advertising is rooted in China’s economic globalization, political

liberalization, cultural transformation and technology development (Li 2016). The unique

institutional characteristics shape both product market advertising and capital market effi-

ciency, thus demonstrating the connection between these two important markets. Unlike

in those mature stock markets in developed countries, individual investors comprise the

majority and create the largest amount of transactions in China. Numerous poorly in-

formed individual investors face huge costs in collecting and processing information in

under-regulated stock markets. Limited investor attention causes them to rely more on

their familiarity with firms instead of fundamental information when marking investment

decisions. Not only does advertising extensively disseminate firm-specific information, but

it also effectively influences market perceptions and increases investor attention, especially

for individual investors rather than institutional investors (Grullon et al. 2004). Hence,

product market advertising will create a larger spillover effect on capital markets in emer-

ging economies. However, little is understood regarding the spillover effect of product mar-

ket advertising in financial markets of emerging economies.

Using a sample of 1,840 Chinese listed firms (9,360 firm-year data) that reveals adver-

tising expenses from 2009 to 2017, we investigate the impact of product market adver-

tising on stock price synchronicity. Our results indicate that firms that spend more on

advertising have lower stock price synchronicity. The empirical results are robust after

including the firm characteristics and corporate governance control variables, and con-

trolling for industry and year fixed effects.

The negative association between product market advertising and synchronicity may have

been driven by endogeneity problems. For example, firms with lower synchronicity might

be more willing to conduct advertising activities because of a higher degree of information
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transparency between insiders and outsiders. We would still observe a negative association

between advertising and synchronicity, but it would not necessarily mean that product mar-

ket advertising promotes the incorporation of firm-specific information into stock prices

and reduces synchronicity. To mitigate endogeneity, we adopt the Two-Stage Least Squares

(2SLS) instrumental variable model and conduct the Propensity Score Matching (PSM) pro-

cedure. The results are consistent with our main findings and seem to confirm that product

market advertising tends to reduce stock price synchronicity. The main findings still hold

when we control firm fixed effects or change the measurement of advertising intensity.

Further, we find that the negative relationship between product market advertising and

synchronicity is more prominent for firms with a higher degree of information asym-

metry, consistent with our contention that advertising helps firms transmit unique infor-

mation to the market and attract investor attention, thus improving market efficiency. We

also find that advertising has a stronger informative effect in consumer-product industry

because more investor attention can be grabbed by advertising for consumer products.

Besides, we find that product market advertising enhances the ability of current period

returns to reflect future earnings and improves the informativeness of stock prices, ruling

out the alternative explanation that the decline in synchronicity is the consequence of

sentiment-driven noise trading affected by advertising.

This study contributes to the extant literature in three ways. First,it reinforces the

link between product markets and financial markets. Following Brander and Lewis

(1986), many studies on industrial organization have found that product market com-

petition influences many aspects of capital markets, including stock market efficiency

(Peress 2010), expected returns (Bustamante and Donangelo 2017), cost of debt (Valta

2012), and option prices (Morellec and Zhdanov 2019). Our study provides further evi-

dence to support the correlation between product markets and capital markets by

showing that advertising activities conducted by firms play an important role in dissem-

inating more firm-specific information and drawing investor attention.

Second, our study contributes to the growing literature on the informative role of adver-

tising by examining the relationship between product market advertising and stock price

synchronicity. Previous studies have examined the impact of product market advertising on

firm performance (Ho et al. 2005; Luo and de Jong 2012), insider trades (Frankel and Li

2004; Joseph and Wintoki 2013), and analysts’ behavior (Barth et al. 2001; Gu and Wang

2005). Many studies also find that listed firms may strategically increase their advertising in

order to increase takeover premiums (Fich et al. 2014), reduce cost of capital (Chemmanur

and Yan 2009), improve the liquidity and breadth of ownership of common stocks (Grullon

et al. 2004), and increase short-term stock returns (Lou 2014), among other things. How-

ever, to the best of our knowledge, this study is the first to examine how product market ad-

vertising impacts stock price informativeness. In this regard, our study enriches the

literature on the economic consequences of product market advertising.

Third, our study also extends the literature on stock price synchronicity. A large

amount of research investigates how stock price synchronicity is influenced by analyst

coverage and forecasting activities (Chan and Hameed 2006; Piotroski and Roulstone

2004), firm disclosure policy (Haggard et al. 2008; Kim and Shi 2010), ownership struc-

ture (Boubaker et al. 2014; Gul et al. 2010; Jiang et al. 2018), law and political institu-

tions (Fernandes and Ferreira 2009; Hasan et al. 2014), and press freedom (Kim et al.

2014). Our result provides new evidence to this fast-growing literature by examining
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how product market advertising affects synchronicity and finds a new determinant of

stock price synchronicity.

The remainder of the paper is organized as follows. In Section “Literature review and

hypothesis development,” we review related literature and develop the research hypoth-

esis. Section “Data and main variables” describes the data and research design, includ-

ing the construction of sample, variables and summary statistics. Section “Empirical

results” presents our empirical results. Section “Further analysis” conducts further ana-

lysis, including the roles of information, industrial differences and alternative explana-

tions. Finally, we conclude in Section “Conclusion.”

Literature review and hypothesis development
In an efficient market as described by Malkiel and Fama (1970), stock prices at any time

fully reflect all available information and the capital market can play an effective role in re-

source allocation. Theoretically, if the market is fully efficient with respect to processing

relevant information, the information conveyed by the advertisements is useless for inves-

tors. However, in the real world, stock price informativeness is substantially affected by

friction such as information asymmetry (Stoll 2000). In this study, we focus on how adver-

tising activities conducted by firms in the product market affect this friction, as manifested

in stock price synchronicity. Specifically, we examine how the advertising intensity affects

the information asymmetry between the firm and outsider investors, and how the product

market advertising affects a firm’s stock price synchronicity.

Product market advertising can provide firm-specific information to the capital mar-

ket. On the one hand, advertising is informative. Nelson (1970) argues that direct infor-

mation contained in the advertising statement helps consumers learn the existence,

location, price, function and quality of products while indirect information contained in

the advertising increases the reputability of brands and helps consumers learn the brand

name and encourages them to buy it. Both direct and indirect information conveyed by

advertising enables consumers to match with their respective preferred products (Meurer

and Stahl 1994). Besides, advertising is an important means of implementing differenti-

ation strategy (Telser 1964). Chamberlin (1933) and Grossman and Shapiro (1984) report

that the firm can use advertising to differentiate products from those of its rivals, and the

content of advertising often includes full and accurate information about the characteris-

tics of the product. The unique information released to the market by advertisements is

different from that of competitors and often contains firm-specific information.

In addition, investors can receive corporate information conveyed by advertising, which is

the premise of the influence of advertising on capital market information efficiency. Madsen

and Niessner (2019) state that consumers and investors do not necessarily represent distinct

groups and individuals are more likely to invest in stocks they frequent as customers.

Chemmanur and Yan (2009) also contend that product market advertising undertaken by

the firm is visible to the capital market. Therefore, investors, important participants in the

capital market, can also acquire firm-specific information through advertising campaign in

the product market. As the receiver of advertising information, investors can not only obtain

direct information about characteristics of products, such as their function and quality, but

also capture indirect information about the true value of a firm’s project signaled by adver-

tising (Chamberlin 1933; Chemmanur and Yan 2009). In other words, although advertising

typically contains no direct fundamental information regarding the stock’s valuation (Aman
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et al. 2017), it can also be an effective way for listed firms to disseminate unique information

to investors, thus affecting the incorporation of firm-specific information into stock prices.

Moreover, product market advertising can attract the attention of investors in capital

markets and facilitate the impoundment of firm-specific information into stock prices. On

the one hand, due to the limitation of time and information processing capacity, investors

often have limited attention when facing a huge amount of information in the capital mar-

ket and are more likely to respond to the information that grabs their attention (Barber and

Odean 2008; Huberman 2001). Many studies have found that investors tend to buy stocks

that catch their attention (Hong et al. 2007; Huberman and Regev 2001). Lou (2014) and

Madsen and Niessner (2019) report that product market advertising aims to highlight firms’

products and services and increase firm visibility, playing an important role in influencing

investors’ investment decisions because it is specifically designed to attract attention. Be-

cause information may not be incorporated into prices until it attracts the attention of in-

vestors (Corwin and Coughenour 2008), advertising can increase the trading volume of

specific stock and improve the stock liquidity (Grullon et al. 2004; Lou 2014), leading to

the increase in stock price informativeness.

Additionally, product market advertising can motivate investors to search for more

firm-specific information on their own initiative. Ding and Hou (2015) and Grossman

and Stiglitz (1980) suggest that in order to alleviate the information asymmetry towards

listed firms, investors spend time and effort collecting relevant information, but the

search cost is a major obstacle for investors to acquire firm-specific information. The

timeliness and extensiveness of advertising can promote the flow and dissemination of

firm-specific information among investors and reduce their search costs. Attracted by

the advertisements, investors may actively collect and analyze the information of related

firms, and then more information about the firm will be discovered. Undoubtedly,

advertising plays a constructive role in raising investor attention and promoting the

mining and incorporation of firm-specific information into stock prices.

Both the informative and attention-grabbing arguments suggest that product market adver-

tising promotes the dissemination of information in the capital market and the incorporation

of firm-specific information into stock prices. Hence, we develop the following hypothesis:

Hypothesis: Firms that spend more on advertising have lower stock price synchronicity.

Data and main variables
Construction of sample

Our initial sample includes all Chinese A-share exchange-listed firms that disclose advertising

expenses from 2009 to 2017. Considering that the disclosure of advertising expenses is not

mandatory and listed companies seldom disclose information about advertising expenses in

their annual reports before 2008, our sample begins in 2009. We obtain advertising expenses

data from the Wind Financial Database (WIND) and the Chinese Research Data Service Plat-

form (CNRDS). Other financial statements and stock return data used in this study are ob-

tained from the CSMAR database. Advertising expenses are calculated from the detailed

items in “sales expenses” reported in the notes to the sample firms’ annual financial

statements.

Following previous studies, we exclude firms that operate in financial industries [China

Securities Regulatory Commission (CSRC) code J] because their disclosure requirements
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and accounting rules significantly differ from non-financial industries. We also exclude

firms which do not have a minimum of 30 consecutive trading weeks of stock data to enable

our calculation of stock return synchronicity. Firms with missing or incomplete financial or

governance data are also excluded. To manage the outlier problem, we winsorize all con-

tinuous variables at the 1% level in both tails. Our final sample consists of 9,360 firm-year

observations for 1,840 unique firms.

Variables

Independent variable: advertising intensity

Consistent with prior studies (Chemmanur and Yan 2009; Ho et al. 2005; Simpson

2008), we construct advertising intensity (Adi,t) as the ratio of advertising expenses of

firm i in year t to the sales revenue in the same year.

Dependent variable: stock price synchronicity

Following Chan and Chan (2014), Morck et al. (2000) and Piotroski and Roulstone

(2004), we measure stock price synchronicity (Syni,t) as follows. As a first step, for each

week, we estimate the linear regression:

RETi;w;t ¼ β0 þ β1RETM;w;t þ β2RETM;w−1;t þ β3RETI;w;t þ β4RETI;w−1;t þ εi;w;t; ð1Þ

where RETi,w,t denotes the weekly return of firm i, RETM,w,t is the value-weighted A-

share market return on week w, and RETI,w,t denotes the value-weighted industry re-

turn. We measure industry returns using all firms within the same industry, omitting

the weekly return for firm i.

Then following previous studies, we define stock price synchronicity for firm i during year t

(Syni,t) as a logistic transformation of R2 to circumvent the bounded nature of R2 within [0, 1]:

Syni;t ¼ Log R2=ð1−R2
� �

; ð2Þ

where R2 is the coefficient of determination from the estimation of model (1) for firm i

in week w.

Control variables

Following Ben-Nasr and Cosset (2014), we control for several factors that have been

shown to affect stock price synchronicity in prior studies. Debti,t equals the book value

of total liabilities divided by the book value of total assets. Sizei,t is the natural loga-

rithm of the book value of total assets at fiscal year-end. We also control for the

market-to-book ratio (Mbi,t), which is measured as the sum of the market value of trad-

able shares and book value of non-tradable shares divided by the book value of total as-

sets at fiscal year-end. Turnoveri,t is the total number of shares traded in a year divided

by the total number of shares outstanding at fiscal year-end. Big4i,t is a dummy variable

that equals 1 if the firm hires an international Big 4 accounting firm in year t, and 0

otherwise. Agei,t denotes the number of years from IPO of firm i. Roai,t is the ratio of

net profit divided by the book value of total assets at fiscal year-end. Institutioni,t is the

percentage of shares held by institutional owners. Top1i,t is the percentage of shares

owned by the largest shareholder. Mshi,t is a dummy variable that equals 1 if top man-

agers hold shares, and 0 otherwise. Independenti,t is the percentage of independent di-

rectors on a board. The Table 9 in Appendix presents detailed variable definitions.
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Summary statistics

Table 1 presents the summary statistics of variables used in the baseline analysis. The

mean of sample firms’ stock price synchronicity (Syni,t) is −0.284, and the median is

−0.236; these figures are similar to those reported by Hasan et al. (2014). The mean of ad-

vertising intensity (Adi,t) is 0.016, indicating that advertising expenses of Chinese listed

companies account for 1.6% of sales revenue on average during the sample period. The

75% quantile of Adi,t is 0.012, whereas the 25% quantile is close to 0, demonstrating a var-

ied degree of advertising intensity among the firms. The mean (median) of Debti,t is 0.460

(0.459); the mean (median) of Sizei,t is 22.201 (22.067); the mean (median) of book-to-

market ratio (Mbi,t) is 1.731 (1.273); and the mean (median) of Turnoveri,t is 1.710 (1.354).

The statistics for other control variables are in reasonable ranges and similar to previous

studies that examine the stock price synchronicity of Chinese listed firms.

Empirical results
To investigate the effect of advertising intensity on stock price synchronicity, we first

estimate the following regression:

Syni;t ¼ αþ β1Adi;t þ γX þ Year þ Industryþ εi;t ; ð3Þ

where Syni,t is the synchronicity measure in model (2) and represents stock price syn-

chronicity for firm i in year t; Adi,t represents advertising intensity for firm i in year t;

and X is an array of control variables that could affect a firm’s stock price synchronicity

discussed in Section “Control variables.” We also control for industry and time fixed ef-

fects. If the product market advertising can promote the incorporation of firm-specific

information into stock prices, we expect a negative β1.

Baseline regression results

Table 2 presents the baseline regression results using OLS with standard errors clus-

tered at the firm level. In column (1), we report the regression results of the impact of

advertising intensity on stock price synchronicity including Adi,t alone in the model (3).

Columns (2) and (3) show the results with the further inclusion of relevant firm

Table 1 Summary statistics

Variable No. of obs. Mean S.D. P25 Median P75

Syn 9,360 −0.284 0.821 −0.809 −0.236 0.305

Ad 9,360 0.016 0.037 0.001 0.003 0.012

Debt 9,360 0.460 0.209 0.296 0.459 0.623

Size 9,360 22.201 1.198 21.386 22.067 22.886

Mb 9,360 1.731 2.124 0.777 1.273 2.074

Turnover 9,360 1.710 1.252 0.794 1.354 2.276

Big4 9,360 0.051 0.220 0.000 0.000 0.000

Age 9,360 2.425 0.608 1.946 2.639 2.944

Roa 9,360 0.039 0.050 0.013 0.034 0.063

Institution 9,360 0.408 0.225 0.234 0.417 0.577

Top1 9,360 0.346 0.150 0.228 0.323 0.449

Msh 9,360 0.767 0.423 1.000 1.000 1.000

Independent 9,360 0.372 0.054 0.333 0.333 0.400
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characteristic and corporate governance control variables. The coefficients of Adi,t in

columns (1)–(3) are negative and statistically significant at the 1% level. This evidence

is consistent with our hypothesis, suggesting that firms with higher advertising intensity

tend to have lower stock price synchronicity. The result is consistent with the notion

that due to the informative role of advertising, firms that are more advertising intensive

provide more firm-specific information for the market and draw more investor atten-

tion, leading to lower stock price synchronicity.

The coefficients of control variables are generally consistent with prior studies (e.g.,

Boubaker et al. 2014), firms with lower turnover, lower market to book ratio and lower

institution ownership are associated with lower stock price synchronicity.

Endogeneity

Although the negative relationship between advertising intensity and stock price

synchronicity shown in Table 2 is consistent with our hypothesis, the results may

have been affected by omitted variables or reverse causality. Specifically, there could have

been observable or unobservable firm characteristics affecting both advertising expend-

iture and synchronicity. Furthermore, firms with lower synchronicity might be more will-

ing to conduct advertising activities because of their more transparent information

environment.

We address the potential endogeneity issue in several ways, including adopting the

2SLS instrumental variable model, the PSM procedure, the fixed effects model, and the

alternative measurement of advertising intensity.

Table 2 Baseline regression

Variable (1) (2) (3)

Syn Syn Syn

Ad −1.043a (−3.86) −1.073a (−3.97) −1.067a (−3.95)

Debt −0.262a (−4.30) −0.258a (−4.25)

Size 0.017 (1.07) 0.016 (0.99)

Mb −0.043b (−2.37) −0.044b (−2.38)

Turnover −0.104a (−11.67) −0.109a (−12.21)

Big4 −0.139a (−3.31) −0.134a (−3.20)

Age 0.058a (3.43) 0.050a (2.83)

Roa −0.051 (−0.26) −0.043 (−0.22)

Institution −0.284a (−5.73) −0.238a (−4.58)

Top1 −0.176a (−2.63)

Msh 0.014 (0.71)

Independent 0.073 (0.46)

_Cons 0.026 (0.21) 0.194 (0.52) 0.263 (0.70)

Year fixed effects Yes Yes Yes

Industry fixed effects Yes Yes Yes

No. of obs. 9,360 9,360 9,360

Adj. R2 0.291 0.323 0.324

Notes. Numbers in parentheses are t-statistics based on standard errors clustered by firm when we control for year and
industry effects
a and b denote statistical significance at the 1%, 5%, and 10% levels, respectively
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2SLS instrumental variable model

A firm’s decision to invest in advertising may not be exogenous and some unobserved

firm characteristics could link the advertising expenses and stock price synchronicity,

resulting in biased OLS coefficients. To address this concern, we use the 2SLS instrumen-

tal variable model and seek instruments that proxy for a firm’s advertising expenses that

are not related to the potential unobserved firm characteristics. Specifically, we use the

IV_Adi,t (the mean of advertising intensity for firms in the same industry in the same year,

excluding the firm concerned) as our instrumental variable.1 It seems reasonable that a

firm’s advertising expenditure may be related to the overall level of advertising intensity in

the firm’s industry because competitors’ advertising activities influence the firm’s decision

whether to advertise or not (Simpson 2008). We expect that a firm’s advertising intensity

would be correlated with the industry average, but a firm’s stock price synchronicity

seems unlikely to affect the industry average advertising expenditure. That is, this instru-

mental variable attains the inclination of firms within the same industry to advertise.

The results of instrumental variable estimation are reported in Table 3. We obtain the pre-

dicted values of Adi,t in the first stage of the regression. The predicted value of the variable

(H_Ad) is used to replace the original variables. The results in the first stage show that the

predicted value of Adi,t is positive and significant at the 1% level, which is consistent with our

expectation that more advertising activities are conducted by firms in advertising intensive in-

dustries. Overall, the results in Table 3 provide support for the notion that product market

advertising is able to incorporate more firm-specific information into stock prices, so that the

synchronicity of firms with higher advertising intensity is, on average, lower than that of

firms spending less on advertising. These findings suggest that the omitted variables do

not seem to affect our main results. The Cragg-Donald Wald F-statistic is significant at

the 1% level in Table 3, suggesting that the selected instrument performs well.

PSM procedure

We utilize the PSM procedure to alleviate the selection bias concern. With this proced-

ure, we can compare firms with high advertising intensity to a set of firms with lower

advertising intensity that are the same on all other observable dimensions, thus allow-

ing us to more clearly attribute any observed effects to advertising intensity, rather than

to other observable characteristics.

For each firm with high advertising intensity (treatment group), we select firms with

lower advertising intensity as the control group based on firm-, corporate governance-,

and industry-level characteristics, so that there is no significant difference between the

treatment group and the control group except advertising intensity.

Specifically, referring to Serfling (2014), we first sort the samples according to the

advertising intensity and divide them into three parts, eliminating the samples in the middle

tercile. If the observation is in the largest advertising intensity tercile, the variable Large_ad

equals 1, and 0 otherwise. Secondly, we compute propensity scores by regressing Large_ad on

Debt, Size, Mb, Turnover, Big4, Age, Roa, Institution, Top1, Msh, Independent and industry

and year fixed effects. Then we use one-to-one nearest neighborhood matching method with-

out replacement to match each observation with Large_ad that equals 1 to an observation

1We also follow Gordon and Hartmann (2013) and Gurun and Butler (2012) to use the Herfindahl-
Hirschman Index in communication and cultural industries as instrumental variable, and the results remain
the same.
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with Large_ad that equals to 0. We obtain a propensity-score-matched sample of 2,900 firms

(1,450 higher advertising intensity firms and 1,450 lower advertising intensity firms).

Panel A of Table 4 reports mean differences in firm characteristic and corporate gov-

ernance variables between treated (higher advertising intensity) firms and matching

(lower advertising intensity) firms. We find that none of the variables is significantly

different between the two groups, indicating that PSM procedure effectively identifies

matching firms with lower advertising intensity.

Panel B of Table 4 reports the regression results in the sample of firms with higher

advertising intensity and their matching firms. Columns (1)–(3) present the sample

using 1:1, 1:2 and 1:3 the nearest-neighbor matching method, respectively. In sum, after

using the propensity-score-matched sample to correct for any endogenous selection on

observed variables, the results continue to imply a negative relation between product

market advertising and stock price synchronicity.

Robustness

Alternative measure of advertising

In the baseline regression, we use advertising intensity to measure product market ad-

vertising. Following Grullon et al. (2004) and Oh et al. (2017), we employ advertising

expenditure scaled by a firm’s total assets (Ad_1) and the natural logarithm of 1 plus

advertising expenditure (Ad_2) as alternative measures of product market advertising,

in order to avoid the inconsistency in estimators caused by measurement error in inde-

pendent variable and ensure our findings are not sensitive to the measure of advertising.

Table 3 2SLS instrumental variable model

Variable First stage Second stage

(1) (2)

IV_Ad 1.027a (11.87)

H_Ad −2.027a (−3.15)

Debt −0.008c (−1.89) −0.272a (−4.47)

Size −0.001 (−0.76) 0.015 (0.96)

Mb 0.001c (1.65) −0.042b (−2.38)

Turnover −0.001a (−2.62) −0.111a (−12.33)

Big4 0.007b (2.17) −0.127a (−3.00)

Age 0.002 (1.27) 0.055a (3.06)

Roa 0.061a (4.29) 0.043 (0.21)

Institution 0.001 (0.44) −0.235a (−4.58)

Top1 0.004 (0.72) −0.172b (−2.57)

Msh 0.001 (0.78) 0.016 (0.79)

Independent −0.008 (−0.68) 0.067 (0.42)

_Cons 0.013 (0.81) 0.278 (0.75)

Year fixed effects Yes Yes

Industry fixed effects Yes Yes

No. of obs. 9,360 9,360

With-in R2 0.315 0.323

Cragg-Donald Wald F 2093.599a

Notes. Numbers in parentheses are t-statistics based on standard errors clustered by firm when we control for year and industry effects
a, b, and c denote statistical significance at the 1%, 5%, and 10% levels, respectively
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We repeat our baseline regression using two new measures and report the results in

Table 5. As shown, in columns (1) and (2), the coefficients of Ad_1 and Ad_2 are

significantly negative at the 1% level, consistent with our finding that product market

advertising negatively affects stock price synchronicity.

Firm fixed effects

To mitigate potential problems that may arise from omitting unobservable, time-

invariant firm characteristics, we re-estimate the regression of model (3) using the firm

Table 4 Propensity score matching (PSM) procedure

Panel A: Descriptive statistics for propensity-score-matched sample

Large_ad = 1 Large_ad = 0 Test of difference

Variable No. of obs. Mean No. of obs. Mean Mean t-stat

Debt 1,450 0.445 1,450 0.449 −0.004 −0.57

Size 1,450 22.096 1,450 22.084 0.012 0.27

Mb 1,450 1.802 1,450 1.788 0.014 0.22

Turnover 1,450 1.733 1,450 1.707 0.026 0.55

Big4 1,450 0.052 1,450 0.049 0.003 0.34

Age 1,450 2.391 1,450 2.382 0.009 0.37

Roa 1,450 0.039 1,450 0.039 0.000 −0.13

Institution 1,450 0.399 1,450 0.403 −0.004 −0.5

Top1 1,450 0.338 1,450 0.347 −0.009 −1.55

Msh 1,450 0.787 1,450 0.777 0.010 0.63

Independent 1,450 0.345 1,450 0.375 −0.030 −0.41

Panel B: The regression results using PSM procedure

(1) (2) (3)

Variable Syn Syn Syn

Ad −1.116b (−2.34) −0.815a (−3.00) −0.751a (−2.79)

Debt −0.320a (−3.50) −0.306a (−3.98) −0.313a (−4.27)

Size 0.018 (0.91) −0.014 (−0.87) −0.008 (−0.52)

Mb −0.074a (−6.31) −0.088a (−7.85) −0.089a (−8.01)

Turnover −0.082a (−5.37) −0.092a (−7.38) −0.094a (−7.81)

Big4 −0.183b (−2.39) −0.148a (−2.92) −0.143a (−2.87)

Age 0.067b (2.44) 0.077a (3.51) 0.071a (3.29)

Roa −0.119 (−0.40) −0.290 (−1.18) −0.268 (−1.10)

Institution −0.149c (−1.92) −0.193a (−3.21) −0.190a (−3.20)

Top1 −0.251b (−2.31) −0.165c (−1.88) −0.184b (−2.13)

Msh −0.017 (−0.52) 0.009 (0.33) 0.014 (0.53)

Independent 0.070 (0.28) 0.211 (1.06) 0.257 (1.32)

_Cons 0.258 (0.48) 0.814b (2.22) 0.738b (2.07)

Year fixed effects Yes Yes Yes

Industry fixed effects Yes Yes Yes

No. of obs. 2,900 4,708 5,022

Adj. R2 0.324 0.332 0.334

Notes.Numbers in parentheses are t-statistics based on standard errors clustered by firm when we control for year and
industry effects
a, b, and c denote statistical significance at the 1%, 5%, and 10% levels, respectively
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fixed effects model and report the results in Table 5. As shown in column (3), the esti-

mated coefficient of the variable Adi,t is significantly negative at the 5% level. This im-

plies that our results are not driven by time-invariant firm-specific characteristics.

Further analysis
The roles of information

According to the results of the baseline regression, a firm’s higher advertising intensity

can decrease the stock price synchronicity. We interpret the negative impact of advertis-

ing intensity on synchronicity as evidence that a firm’s advertising activity can release the

firm-specific information and attract investors’ attention, alleviating the information

asymmetry between the firm and outside investors. As documented in previous literature,

information asymmetry between insiders and outsiders is an important reason for stock

price synchronicity because it not only prevents firm-specific information from manifest-

ing in capital market but also increases investors’ information search costs (Haggard et al.

2008). We examine whether the negative relationship between advertising intensity and

stock price synchronicity is more pronounced in firms subject to higher degree of infor-

mation asymmetry to provide evidence for the information channel.

To test this proposition, we measure information asymmetry by following three prox-

ies. The proxies include research and development (R&D) investment (RD), dispersion

among analysts’ forecasts (DISPEN), and stock illiquidity (ILLIQ). All three measures

are defined in the Table 9 in Appendix.

Table 5 Alternative measure of advertising and controlling for firm fixed effects

Variable (1) (2) (3)

Syn Syn Syn

Ad_1 −1.888a (−4.45)

Ad_2 −0.012a (−2.91)

Ad −0.887b (−2.05)

Debt −0.247a (−4.04) −0.244a (−3.96) −0.046 (−0.48)

Size 0.015 (0.97) 0.027 (1.63) −0.133a (−4.24)

Mb −0.043b (−2.35) −0.045b (−2.37) −0.050a (−3.35)

Turnover −0.109a (−12.28) −0.107a (−12.09) −0.209a (−20.20)

Big4 −0.136a (−3.22) −0.135a (−3.22) −0.027 (−0.32)

Age 0.051a (2.89) 0.045b (2.54) 0.189a (2.61)

Roa 0.009 (0.04) −0.042 (−0.21) 0.693a (3.03)

Institution −0.229a (−4.44) −0.234a (−4.46) −0.443a (−6.81)

Top1 −0.172a (−2.59) −0.180a (−2.70) −0.281c (−1.81)

Msh 0.015 (0.77) 0.017 (0.82) 0.041 (1.29)

Independent 0.078 (0.50) 0.081 (0.52) 0.052 (0.21)

_Cons 0.255 (0.68) 0.189 (0.50) 3.780a (5.46)

Year fixed effects Yes Yes Yes

Industry fixed effects Yes Yes Yes

Firm fixed effects No No Yes

No. of obs. 9,360 9,360 9,360

Adj. R2 0.324 0.323 0.398

Notes. Numbers in parentheses are t-statistics based on standard errors clustered by firm when we control for
year and industry effects
a, b, and c denote statistical significance at the 1%, 5%, and 10% levels, respectively
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First, more R&D activities mean a higher degree of information asymmetry (Barth

et al. 2001). On the one hand, firms have weak incentives to disseminate R&D-related

information because R&D disclosure can lead to a higher proprietary cost and higher

risk of leaking valuable private information to competitors. On the other hand, because

of uncertain prospects and long product cycle, R&D activities have a higher degree of

information asymmetry than other investments. In addition, listed firms have the dis-

cretion to use different accounting methods of R&D capitalization to manipulate earn-

ings, and larger R&D expenses give the firm more room for earnings manipulation and

reduce the firm’s information transparency. Therefore, a higher level of R&D invest-

ment suggests a higher degree of information asymmetry. Column (1) in Table 6 pre-

sents the regression results. The coefficient of the interaction term between Ad and RD

is negative and significant at the 5% level. The result shows that the relationship be-

tween product market advertising and stock price synchronicity is more pronounced

among firms with more R&D activities.

Second, the dispersion among analysts’ forecast reflects the accuracy or quality of

firm’s public and private information obtained by analysts and provides evidence for

Table 6 Interactive effects

Variable (1) (2) (3) (4)

Syn Syn Syn Syn

Ad −0.780a (−2.65) −0.508 (−1.64) 0.393 (0.71) −0.740b (−2.29)

Ad×RD −0.168b (−1.96)

RD −0.004 (−0.78)

Ad×DISPEN −0.999a (−2.86)

DISPEN −0.036 (−1.03)

Ad×ILLIQ −0.986a (−2.69)

ILLIQ −0.010 (−0.60)

Ad×CONSU −1.167b (−2.25)

CONSU −0.040 (−1.44)

Debt −0.242a (−4.02) −0.254a (−3.96) −0.254a (−4.19) −0.250a (−4.10)

Size 0.015 (0.92) −0.017 (−1.29) 0.015 (0.98) 0.015 (0.92)

Mb −0.043b (−2.41) −0.082a (−7.21) −0.043b (−2.37) −0.044b (−2.34)

Turnover −0.109a (−12.27) −0.112a (−11.27) −0.108a (−12.17) −0.109a (−12.24)

Big4 −0.137a (−3.28) −0.121a (−2.86) −0.136a (−3.25) −0.135a (−3.20)

Age 0.052a (2.98) 0.067a (3.73) 0.048a (2.72) 0.050a (2.83)

Roa −0.001 (−0.01) −0.306 (−1.36) −0.045 (−0.23) −0.027 (−0.14)

Institution −0.228a (−4.41) −0.226a (−4.77) −0.238a (−4.62) −0.234a (−4.39)

Top1 −0.183a (−2.73) −0.195a (−2.84) −0.172b (−2.57) −0.173b (−2.57)

Msh 0.017 (0.84) −0.011 (−0.52) 0.015 (0.73) 0.014 (0.70)

Independent 0.120 (0.77) 0.097 (0.60) 0.076 (0.49) 0.080 (0.51)

_Cons 0.276 (0.74) 1.010a (3.27) 0.291 (0.79) 0.350 (0.90)

Year fixed effects Yes Yes Yes Yes

Industry fixed effects Yes Yes Yes Yes

No. of obs. 9,350 7,946 9,360 9,324

Adj. R2 0.327 0.338 0.325 0.325

Notes. Numbers in parentheses are t-statistics based on standard errors clustered by firm when we control for year and industry effects
a and b denote statistical significance at the 1%, 5%, and 10% levels, respectively
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the firm’s information environment. Prior studies (e.g., Li and Zhao 2008) show that

disagreement among financial analysts is an indication of the lack of available informa-

tion about the firm. The extent of dispersion among analysts’ forecasts is associated

with a higher degree of information asymmetry between insiders and outsiders. A high

degree of information asymmetry makes analysts rely more on private information to fore-

cast earnings, leading to greater dispersion among forecasts. Therefore, following Krishnas-

wami and Subramaniam (1999) and Thomas (2002), we use analysts’ forecasts dispersion to

measure information asymmetry. As can be seen from column (2) in Table 6, the inter-

action term of Ad and DISPEN is negatively related to Syn with statistical significance at the

1% level, indicating that the relationship between product market advertising and stock

price synchronicity is more magnified among firms with greater dispersion among analysts’

earnings forecast.

Third, existing empirical evidence shows that low stock liquidity is associated with a

poor information environment. Higher liquidity means less impact of trading behavior

on stock price formation, and it is easier for informed traders to disguise private infor-

mation and make profits. Also, uninformed traders tend to pay for private information

owned by informed traders, facilitating more information to be incorporated into stock

prices (Holmstrom and Tirole 1993). In addition, because informed shareholders can

buy large quantities of shares at a low price under the circumstances of high stock li-

quidity, they are motivated to gather more information on the firm, improving the in-

formativeness of stock prices (Kyle and Vila 1991). Therefore, a higher level of stock

illiquidity would indicate more severe information asymmetry. In column (3) of Table

6, results show that the coefficient of interaction term between Ad and ILLIQ is signifi-

cantly negative at the 1% level, suggesting that the relationship between product market

advertising and stock price synchronicity is much stronger in firms with low stock

liquidity.

Overall, in accord with our expectations, these results suggest that the effect of advertis-

ing intensity on a stock price synchronicity is more prominent when the degree of firms’

information asymmetry is higher, providing evidence for the information channel.

The difference in industry

Compared with firms in other industries, firms in consumer-product industry can moreex-

tensively and intensively transmit firm-specific information through product market advertis-

ing and have lower stock price synchronicity because their advertising campaigns are more

likely to attract investor attention (Lou 2014). On the one hand, the scope of the target group

in advertising varies with the position of firm in commodity circulation. Because the prod-

ucts of consumer-product industry are oriented to the final consumers, the advertising in

this industry speaks more directly to consumers so that more consumers can receive in-

formation related to the firm. On the other hand, there is an overlap between consumers

and investors, so advertising in the consumer-product industry can increase investor at-

tention while attracting consumers. Therefore, we divide firms into two categories accord-

ing to whether the firm is in the consumer-product industry (CONSU) and expect that

the negative relationship between product market advertising and stock price synchron-

icity is more prominent in those firms in the consumer-product industry.

Specifically, we use industry classification in the WIND database and measure CONSU

as a dummy variable that equals 1 if the industry of a firm is classified as “consumer
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discretionary” or “consumer staples,” and 0 otherwise. Consistent with our expectation, the

result in column (4) of Table 6 shows that the interaction term of Ad and CONSU is nega-

tively significant at the 5% level, indicating that product market advertising has a greater

negative influence on stock price synchronicity in firms producing consumer products.

Alternative explanation

Alternative explanation: noise trading

There is a debate about the interpretation of synchronicity, that is, whether a lower

synchronicity indicates better informed stock prices or is a response to irrational noise

trading driven by sentiment. While several studies suggest that a lower synchronicity

represents the incorporation of firm-specific information and price efficiency, other

studies show that subjection to noise trading and a poor information environment lead

to a decrease in synchronicity (Kelly 2014; Yang and Zhang 2006).

As evidenced in previous empirical results, product market advertising significantly re-

duces stock price synchronicity. One possible explanation is that product market advertis-

ing alleviates the information asymmetry between insiders and outsiders and incorporates

more firm-specific information into the stock price, leading to an increase in the stock

price informativeness and a decrease in synchronicity. Alternatively, it could be the case

that lower synchronicity is caused by an occasional frenzy unrelated to concrete informa-

tion because advertising influences investor sentiment, induces more noise trading, and

reduces the explanatory power of market and industry information on stock prices.

Product market advertising can trigger temporary spikes in investor attention through

newspapers, TV sets, the Internet, and more, creating bias towards brand-name stocks

among investors and increasing sentiment-driven noise trading. On the one hand, firms

have motivations to use false advertisement to mislead participants in both product mar-

ket and capital market. By deliberately exaggerating effects or concealing part of the truth

in advertisements, firms can promote the products and influence consumers’ purchase de-

cisions, to increase sales and profits. This in turn can mislead investors to perceive that

the firm has a stronger competitive advantage and create investors’ over-optimism about

fundamental firm value. If investors fail to recognize and choose to trade with noise infor-

mation, then the lower synchronicity may suggest the decrease in stock price informative-

ness and market efficiency. On the other hand, product market advertising can spur and

propagate some degree of investor mania and lead to noise trading. Frieder and Subrah-

manyam (2005) find that brand perceptions of firm’s products spill over to investment de-

cisions for firm’s stock because investors prefer stocks of firms with high-visibility brands

and easily recognized products. Thus, the brand awareness linked to advertising has a dir-

ect impact on the investors’ incentive to hold stocks.

Is the decline in stock price synchronicity due to the noise trading influenced by product

market advertising? To address this concern, we use a method similar to that of Choi et al.

(2019) and examine the relationship between product market advertising and the ability of

current period returns to reflect future earnings, measured by the future earnings response

coefficient (FERC). If FERCs are higher for firms that conduct more advertising activities,

stock prices of those firms reflect relatively more firm-specific information and allow inves-

tors to better anticipate future firm performance. This analysis allows us to examine the

noise trading argument. We estimate the following model:
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Ri;t ¼ αþ β1Earningsi;t−1 þ β2Earningsi;t þ β3Earningsi;tþ1 þ β4Ri;tþ1 þ β5Adi;t

þβ6Adi;t � Earningsi;t−1 þ β7Adi;t � Earningsi;t þ β8Adi;t � Earningsi;tþ1

þβ9Adi;t � Ri;tþ1 þ γControlsi;t þ εi;t;

ð4Þ

where Ri,t is the cumulative buy-and-hold return for firm i in year t, and Earningsi,t is

the income scaled by beginning market value of equity for firm i in year t. Following

previous studies, we include several control variables: Size, Debt, Bm, Growth, and

Coverage.

If advertising improves the market’s ability to anticipate future earnings, the coeffi-

cient on the interaction between advertising intensity and future earnings (β8) in model

(4) will be positive. The positive coefficient suggests an increasing amount of firm-

specific information reflected in stock prices, providing evidence for information chan-

nel, whereas the negative coefficient is consistent with noise argument, indicating that

advertising causes noise trading that reduces the informativeness of stock prices.

Table 7 presents the results. We use operating income and net income as a proxy for

the Earnings, respectively. Regardless of whether control variables are included, the co-

efficients of Adi,t × Earningsi,t + 1 in columns (1)–(4) are positive and statistically signifi-

cant at the 1% level, indicating that product market advertising helps more firm-

specific information be incorporated into stock prices and helps investors better antici-

pate future firm performance. These findings seem to refute the alternative explanation

that advertising triggers more sentiment-driven noise trading, leading to lower stock

price synchronicity.

Alternative explanation: product market competition

Prior literature indicates that industry concentration is related to advertising and stock

price synchronicity, providing an alternative explanation of product market competi-

tion. On the one hand, two opposing arguments exist in the literature regarding the re-

lationship between advertising and competition. One view is that advertising can

improve industry concentration because it promotes market power in leading firms by

differentiating products and enhancing customer loyalty. The other view is that adver-

tising might increase product market competition by increasing the quantity of infor-

mation available to consumers regarding the prices and other attributes of alternative

products. Advertising brings about fierce rivalry among extant firms and facilitation for

new entrants (Eckard 1987).

On the other hand, extant studies provide conflicting results on the relation between

product market competition and stock price synchronicity. The first view holds that

firms in a more competitive environment have higher idiosyncratic volatility and lower

stock price synchronicity. Firms acting in a highly competitive industry exhibit higher

information uncertainty and higher return volatility (Gaspar and Massa 2006), while

stronger market power inherent in concentrated industries smooths out a firm’s idio-

syncratic volatility (Abdoh and Varela 2017). Besides, industry concentration enhances

dissemination of industry information, making industry-common information more

useful in investors’ decision-making, thus increasing stock price synchronicity (Haw

et al. 2016). In contrast, the second view holds that product market competition can in-

crease stock price synchronicity. Investors are inclined to trade stocks of firms that
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operate in concentrated industries in larger quantities because profits of those firms are

less risky than of firms in competitive industries. As for firms faced with tougher com-

petitive conditions, smaller trade volume impedes the incorporation of private informa-

tion into prices, thus stock prices are less informative (Peress 2010).

To address this concern of alternative explanation, we add variables that proxy for

product market competition as additional control variables. Following Abdoh and

Varela (2017) and Markarian and Santalo (2014), we use the Herfindahl-Hirschman

Index (HHI) for each industry in the CSRC classification and the number of competi-

tors in the same industry (Indn) to capture product market competition. We include

above proxies for product market competition as control variables and run the regres-

sion of model (3). The results are reported in Table 8. The coefficients of HHI and Indn

are significant, indicating that firms in a more severe competitive product market have

higher stock price synchronicity. The coefficients of Adi,t in columns (1) and (2) are still

negative and statistically significant at the 1% level. Our findings remain the same after

the additional control for product market competition.

Conclusion
Using a sample of 1,840 Chinese listed firms (9,360 firm-year data) that disclose adver-

tising expenditures from 2009 to 2017, we find that firms with greater advertising

Table 7 Alternative explanation

Variable Earning = Operating income Earning = Net income

Ri,t Ri,t Ri,t Ri,t

(1) (2) (3) (4)

Adi,t × Earningsi,t + 1 26.911a (2.81) 28.748a (3.08) 22.910a (2.83) 19.164b (2.37)

Earningsi,t-1 −1.550a (−8.40) −1.202a (−6.66) −1.385a (−8.78) −0.958a (−5.92)

Earningsi,t 1.252a (5.90) 1.457a (6.87) 0.951a (5.05) 1.193a (5.85)

Earningsi,t + 1 0.872a (4.97) 1.022a (5.82) 0.843a (5.33) 0.788a (4.80)

Ri,t + 1 −0.130a (−7.98) −0.129a (−8.08) −0.130a (−8.03) −0.125a (−7.26)

Adi,t −0.215 (−0.78) −0.362 (−1.37) −0.276 (−1.10) −0.373 (−1.46)

Adi,t × Earningsi,t-1 −16.988b (−2.12) −16.037b (−2.02) −14.822b (−2.02) −13.887c (−1.86)

Adi,t × Earningsi,t −4.856 (−0.48) −3.339 (−0.33) −3.382 (−0.37) 3.144 (0.33)

Adi,t × Ri,t + 1 0.165 (0.28) 0.170 (0.29) 0.113 (0.19) −0.338 (−0.56)

Size −0.046a (−5.82) −0.041a (−5.86)

Debt 0.210a (5.48) 0.196a (5.11)

Bm −0.027a (−3.84) −0.028a (−4.13)

Growth 0.004 (0.43) 0.005 (0.48)

Coverage −0.008 (−1.37) −0.015b (−2.57)

_Cons 0.081 (1.00) 0.948a (5.39) 0.105 (1.36) 0.824a (5.54)

Year fixed effects Yes Yes Yes Yes

Industry fixed effects Yes Yes Yes Yes

No. of obs. 5,094 5,094 5,094 5,094

Adj. R2 0.114 0.130 0.115 0.071

Notes. The independent variable of columns (1) and (2) is operating income for firm i at fiscal year-end. Column (2)
shows the results with the inclusion of control variables on the basis of column (1). The independent variable of columns
(3) and (4) is net income for firm i at fiscal year-end. Column (4) shows the results with the inclusion of control variables
on the basis of column (3). Numbers in parentheses are t-statistics based on standard errors clustered by firm when we
control for year and industry effects
a, b, and c denote statistical significance at the 1%, 5%, and 10% levels, respectively
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expenditures have lower stock price synchronicity. This finding still holds after a bat-

tery of sensitive tests (i.e., adopting the 2SLS instrumental variable model, the PSM

procedure, and changing the measurement of advertising intensity and fixed effects

model). Further analyses show that the impact of advertising on synchronicity is more

pronounced for firms with more R&D investment, greater dispersion among analysts’

forecasts, higher stock illiquidity and firms in consumer-product industry. Moreover,

we find that product market advertising enhances the informativeness of stock prices

about future earnings (i.e., the FERC), ruling out the alternative explanation that the

decline in synchronicity is the consequence of sentiment-driven noise trading affected

by advertising. Overall, our findings provide support for the notion that product market

advertising plays an informative role in the capital market, facilitating the incorporation

of firm-specific information into stock prices.

Our study adds to the growing literature on product market advertising and its spill-

over effect on the capital market. We focus on the role of product market advertising

in reducing stock price synchronicity and provide new evidence for the economic con-

sequences of product market advertising. We also extend prior studies on stock price

synchronicity by identifying a new factor that has an incremental mitigating effect on

co-movement in stock prices. This paper provides further evidence to support the link

between the product market and the capital market by showing that advertising cam-

paigns conducted by firms play an important role in increasing firm-specific informa-

tion incorporated into stock prices.

Table 8 Additional control variables

Variable (1) (2)

Syn Syn

Ad −1.070a (−3.97) −1.063a (−3.94)

Debt −0.260a (−4.27) −0.263a (−4.32)

Size 0.017 (1.03) 0.017 (1.06)

Mb −0.043b (−2.38) −0.044b (−2.40)

Turnover −0.109a (−12.28) −0.108a (−12.16)

Big4 −0.135a (−3.24) −0.136a (−3.24)

Age 0.050a (2.84) 0.050a (2.83)

Roa −0.051 (−0.26) −0.048 (−0.24)

Institution −0.241a (−4.67) −0.240a (−4.63)

Top1 −0.183a (−2.74) −0.179a (−2.68)

Msh 0.014 (0.68) 0.014 (0.68)

Independent 0.088 (0.56) 0.079 (0.51)

HHI −0.687a (−2.64)

Indn 1.674c (1.96)

_Cons 0.314 (0.84) 0.242 (0.65)

Year fixed effects Yes Yes

Industry fixed effects Yes Yes

No. of obs. 9,360 9,360

Adj. R2 0.325 0.324

Notes. Numbers in parentheses are t-statistics based on standard errors clustered by firm when we control for year and
industry effects. a, b, and c denote statistical significance at the 1%, 5%, and 10% levels, respectively

Chen et al. Frontiers of Business Research in China           (2020) 14:10 Page 18 of 21



Acknowledgements
Not applicable

Authors’ contributions
YC analyzed and interpreted the data; QZ wrote the academic theory; FJ made the research design. The author(s) read
and approved the final manuscript.

Funding
The paper is supported by National Natural Science Foundation of China (No. 71902183).

Appendix
Table 9 Variable descripition

Variable Description

Syni,t Syni,t is stock price synchronicity for firm i during year t, Syn = log (R2 / (1–R2)), where R2 is the
coefficient of determination from the estimation of model (1) using daily return of the Shanghai
and Shenzhen Exchange stocks with a minimum of 30 daily observations.

Adi,t Advertising intensity, calculated by the advertising expenses scaled by the sales revenue in year t.

Debti,t Firm financial leverage, calculated by the book value of total liabilities divided by the book value
of total assets in year t.

Sizei,t The natural logarithm of the book value of total assets in year t.

Mbi,t Market to book ratio, calculated by the sum of the market value of tradable shares and book
value of non-tradable shares divided by the book value of total assets in year t.

Turnoveri,t The total number of shares traded in a year divided by the total number of shares outstanding
at the end of year t.

Big4i,t A dummy variable that equals 1 if the firm hires an international Big4 accounting firm in year t
and 0 otherwise.

Agei,t The number of years from IPO for firm i.

Roai,t Return on assets, calculated by net profit divided by the book value of total assets in year t.

Institutioni,t The percentage of shares held by institutional owners in year t.

Top1i,t The percentage of shares owned by the largest shareholder in year t.

Mshi,t A dummy variable that equals 1 if top managers hold shares and 0 otherwise.

Independenti,t The percentage of independent directors on a board in year t.

IV_Adi,t The mean of advertising intensity of firms in the same industry for firm i in year t, excluding the
firm i.

Ad_1i,t Advertising expenditure scaled by total assets in year t.

Ad_2i,t The natural logarithm of one plus advertising expenditure in year t.

RDi,t R&D intensity, calculated by the R&D expenditure divided by net sales for firm i in year t.

DISPENi,t The standard deviation of all earnings estimates across analysts covering firm i in year t.

ILLIQi,t Stock illiquidity, calculated by the square root of the absolute value of stock return divided by
trade volume for firm i in year t.

CONSUi,t A dummy variable that equals 1 if the industry of firm i is classified as “consumer discretionary”
or “consumer staples” in WIND database and 0 otherwise.

Ri,t Cumulative buy-and-hold return for firm i in year t.

Earningsi,t The income scaled by beginning market value of equity for firm i in year t.

Bmi,t Book-to-market ratio at the beginning of year t.

Growthi,t The growth rate in sales revenue from the beginning of the year to the end of year t.

Coveragei,t The natural logarithm of the sum of the number of analysts covering firm i plus 1 in year t.

HHIi,t The sum of squared market shares of all firms in an industry for firm i in year t.

Indni,t The number of competitors in the same industry for firm i in year t.
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