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Abstract: This article examines the relationship between
media tone and earnings management before the earnings
announcement. Using data from China, I discover a posi-
tive relationship between media tone before the earnings
announcement and earnings management. For companies
whose managers sell their ownership in the next time and
have prior media exposure, the beneficial relationship is
more pronounced. The relationship between abnormal
media tone before results declaration and earnings man-
agement appears to be weakened by external oversight.
According to the findings, managers can use media slant
in addition to earnings management as a way to increase
stock price following an earnings announcement. I also
find that managers may use two public channels to influ-
ence media tone before the earnings announcement: the
distribution of preliminary accounting data and earnings
pre-announcement. Our study expands on the media’s
involvement in earnings management and offers proof of
the concurrent use of multiple management techniques to
artificially raise stock prices.
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management opportunism
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1 Introduction

Earnings announcement is an essential way for firms to
convey information to shareholders. However, since man-
agers can use discretion in reporting corporate profits
without violating generally accepted accounting principles

(DuCharme et al., 2004, Rangan, 1998, Teoh et al., 1998a,b),
they usually use discretionary accounting choices to manage
earnings disclosures. Earnings management is a term fre-
quently used to describe the use of discretionary accounting
decisions to manage profits (Schipper, 1989). Numerous stu-
dies focus on the causes (Brown, 2001; Ducharme et al., 2004;
Louis, 2004) and effects (Healy & Wahlen, 1999) of earnings
management and generally agree that managers have an
incentive to manage earnings disclosures to influence stock
prices and obtain profits from rising stock prices.

According to the Agenda-setting Theory (McCombs &
Shaw, 1972), media can shape public opinion. Therefore,
several studies indicate that managers might actively influ-
ence the tone of media reports through media relation-
ships (Gurun, 2015), advertisements (Ellman & Germano,
2009; Reuter & Zitzewitz, 2006), and the employment of
public relations agencies (Solomon, 2012), which leads
media to exhibit an upbeat tone when covering significant
events, such as initial public offering (IPO), M&A events
(Ahern & Sosyura, 2014; Cook et al., 2006). This kind of
media report with a sentimental slant caused by active
management is usually considered to be media spin.

Although both earnings and media management can
help managers influence stock prices, the relationship
between these two instances of management opportunism
is not well understood. Will managers manage both earn-
ings and media tone? Whether media management is a
complement to earnings management and when this is
the case? China provides an ideal setting to explore these
questions. On the one hand, the Chinese market is a typical
emerging market with low-quality information disclosures.
The information disclosures are irregular, and the phenom-
enon of earnings management is frequent. On the other
hand, more than 80% of all transactions in the Chinese stock
market are made by individual investors. Compared to insti-
tutional investors, individuals’ perceptions and sentiments
are influenced by the media to a greater extent (Barber &
Odean, 2008; Gurun & Butler, 2012; Li et al., 2019). Therefore,
in the Chinese market, media tone is an essential factor
affecting investor sentiment and stock prices.
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To conduct the empirical analysis, I first collect detailed
media data from the Chinese Research Data Services Platform
(CNRDS) database from 2007 to 2022. This database uses
machine learning to determine the tone of media reports.
Since media outlets do not abruptly shift the direction of their
reporting in a short amount of time, the covered company’s
public or private information must be the source of the unu-
sual media tone. By testing the relationship between earnings
management and the abnormal media tone before the earn-
ings announcement, I find that the abnormal media tone
preceding the earnings announcement can be attributed to
events connected to earnings reports. This core finding is
robust in a battery of robustness and endogeneity checks.
To enrich this finding, I further conduct several heterogeneity
analyses. The results show that the positive relation between
earnings management and the abnormal media tone before
the earnings announcement is more prominent when man-
agers with more incentives to sell their shares and media
experience. Moreover, external governance such as institu-
tional ownership, analyst coverage, and audits’ reputation
can reduce the positive relation between earnings manage-
ment and the abnormal media tone before the earnings
announcement.

I further explore the potential channels, including
earnings pre-announcement and preliminary accounting
data. By omitting all required disclosure, I manually gather
the samples that coincide with the publication of preli-
minary accounting data and earnings pre-announcement
between the end of the previous fiscal year and the earn-
ings announcement release. The findings indicate that
there is a stronger mediating influence from preliminary
accounting data and that the relationship between discre-
tionary accruals (DAC) and the unusual tone of the media
before the earnings announcements partially operate through
both channels. Consequently, I conclude that before the earn-
ings announcements, firms who practice positive earnings
management are more likely to encounter an abnormally
upbeat and optimistic media tone, suggesting that managers
might use media tone as an addition to earnings management
to temporarily increase stock prices.

Our article contributes to the literature in three ways.
First, the significance of the media in profit management is
further supported by this research. Prior studies mainly
focus on the media coverage (MC) and its function as a
watchdog. The relationship between media bias and earn-
ings management is rarely studied. Chahine et al. (2015)
postulate that managers deliberately address media inqui-
ries before making an equity offer. Media coverage may
raise public awareness, but it does not always lead stock
values to soar. However, there are important distinctions
between media tone and coverage in terms of how they

affect profit management. As a result, managers can actively
manage media tone in addition to strategically responding
to media expectations. I offer the first official empirical
proof that the positive tilt of MC before earnings reporting
is positively correlated with earnings management. I demon-
strate how management incentives and media experiences,
along with communications between companies and the
media, account for the positive relationship.

Second, this study adds to the expanding research on
the use of management techniques to artificially raise stock
values. There has been no research on the combination of
media tilt and earnings management. This study investigates
the connections between abnormal media tone before earn-
ings release. Managers could speak with the media ahead of
time to leverage (LEV) media slant as an additional tool to
enhance the impact of earnings management. While research
indicates that nondiscretionary accruals could serve as an
alternative or supplement to DAC, there is no proof that earn-
ings management and other management tools – aside from
accounting methods – are related. This study aims to provide
insights into how management might work together to raise
stock prices soon.

Lastly, this work contributes to the body of knowledge
regarding media spin. Despite the literature’s conclusion
that businesses have an incentive to shape media tone, it is
typically challenging to locate concrete proof of how busi-
nesses interact with the media. This research offers some
evidence of the public communication channels that firms
may employ to release information and influence media
opinion by looking into the processes of earnings manage-
ment in an aberrant media tone.

The remainder of this article is organized as follows.
Section 2 introduces the background and develops the
hypotheses. Section 3 discusses the methodology. Section 4
presents the empirical results and discussion. Section 5 dis-
cusses some further analysis. Section 6 shows the robustness
and endogeneity checks. Section 7 concludes.

2 Background and Hypotheses

2.1 Earnings Management and Media News

The term “earnings management” invariably refers to man-
agement’s opportunistic use of DAC to manipulate reported
profits (Schipper, 1989). The impact of earnings manage-
ment is temporary since DAC allow revenues, expenses,
gains, and losses to be shifted from 1 year to the next. As
a result, they often “reverse” in a subsequent year (Chung
et al., 2002). However, a wealth of evidence from earlier
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research indicates that earnings management occurs in a
variety of contexts, including debt contracts (Beneish, 1997,
Watts & Zimmerman, 1990), earnings expectations (Brown,
2001; Burgstahler & Dichev, 1997), executive compensation
seeking (Bergstresser & Philippon, 2006; Cheng & Warfield,
2005), M&A (DeAngelo, 1988; Louis, 2004), and IPOs (Duch-
arme et al., 2004; Teoh et al., 1998a,b). The majority of
research has found that managers profit from higher stock
prices, which can be temporarily inflated by earnings manip-
ulation. For instance, Stein (1989) develops a model to demon-
strate that managers are expected to control earnings to raise
stock prices in the short term and that this behavior intensi-
fies as managers’ utility to the existing stock price increases.
According to research by Cheng and Warfield (2005), man-
agers who have large equity incentives are more likely to sell
shares in the future, which encourages them to manipulate
results to raise the market value of the shares they will even-
tually sell.

The literature also focuses on what determines earn-
ings management. According to earlier research, earning
management would be decreased by institutional owner-
ship, audit committees, independent boards, and analyst
coverage (Cornett et al., 2008; Klein, 2002). According to
studies (Bergstresser & Philippon, 2006; Cheng & Warfield,
2005; Jiang et al., 2010), stock incentives also improve
earning management.

In the literature, the media is frequently seen as an
external financial market regulator and an information
intermediary. Consequently, earlier research on the con-
nection between media reporting and earnings manage-
ment has mostly concentrated on the media’s function in
limiting managerial opportunism and earnings manage-
ment (Dyck et al., 2008; Miller, 2006). Chen et al. (2018)
found that media attention can reduce earnings manage-
ment efforts. After separating media news into informative
and non-informative categories, Chahine et al. (2015) dis-
covered that, before their equity carve-outs, earnings man-
agement is negatively connected with informative media
news. According to Qi et al. (2014), “suspect firms” (ST, RO,
and SEO firms) that receive greater public attention control
their earnings more.

Recent research, however, reveals evidence that the
media does not always act independently in the financial
market. For instance, studies show that businesses have an
incentive to control media coverage in certain circumstances,
such as IPOs and takeovers (Ahern & Sosyura, 2014). Cook
et al. (2006). Research also reveals that businesses can impact
media bias by employing PR firms (Solomon, 2012), increasing
advertising expenditures (Ellman & Germano, 2009; Reuter &
Zitzewitz, 2006), disclosing CSR information (Cahan et al.,
2015), utilizing local press outlets (Gurun & Butler, 2012),

and appointing board members with prior experience in
the media (Gurun, 2015).

Whether managers have an incentive to spin media
when they manage reported earnings is an obvious ques-
tion to follow, given that both earnings management and
media spin are strategies managers use to artificially boost
the firm share price in the short term. Do media reports
complement or replace earnings management? By metho-
dically examining the connection between earnings man-
agement and the unusual media tone preceding earnings
disclosure, this study will provide an answer to this query.

2.2 Hypotheses

A theory of hard and soft information was presented by
Bertomeu and Marinovic (2016). Hard information is ver-
ifiable, but soft disclosures include press releases, fore-
casts, and unaudited statements. They contend that when
soft and hard information are released together, there is a
higher chance of misreporting. According to this idea, I
would anticipate media reports to serve as a supplement
to the strategic release of hard information (managed
profits) if I classify press releases as soft information and
reported earnings as hard information.

First off, managers use media sentiment as a supple-
ment to help impact stock prices when they are unable to
fully utilize earnings management. Only in cases when the
markets are having trouble identifying earnings manage-
ment can managers exercise their accounting discretion to
influence reported earnings and stock prices. Nonetheless,
managers are unable to deceive investors using earnings
management, according to the efficient market hypothesis.
Furthermore, as information in the earnings announce-
ments is subject to formal verification processes or audits,
earnings management can be quickly found and shown to
be “difficult to agree.” In this scenario, stock prices won’t
respond to earnings reports in a way that suggests unex-
pected results. Therefore, managers are unable to comple-
tely benefit from earnings management. They can require
an additional method as a complement to aid in managing
earnings and impact stock prices. Such soft disclosures
could help manage earnings because press releases are
adept at presenting an impression of the covered company
and can be “easily pushed in one direction or another”
(Nelson & Ijiri, 1976).

Second, when the credibility of profits is low, investors
may rely more on the opinion of media reports since the
media press is always viewed as an information conduit
and external supervisor. According to Schipper (1989),
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managers can control earnings because of asymmetric
information and a lack of complete communication. How-
ever, because earnings information lacks credibility, such
a bad information environment may also lessen the impact
of profit management. Investors appear to value a second
view in this instance from a third party. Consequently,
managers who manage revenues can better pursue their
interests by using press releases.

Lastly, because investors lack the skills to understand
earnings information, the media is a crucial source of
information in markets with a higher concentration of
individual investors, like the Chinese stock market. In a
situation like this, investor euphoria may be easily encour-
aged by the favorable media tone combined with falsified
earnings. Therefore, I anticipate that corporations that
manage their earnings more would likewise have more
aggressive media coverage and a higher chance of over-
statements. Therefore, I put out the following hypothesis:

Hypothesis 1. Ceteris paribus, companies that actively
manage their earnings typically have an abnormally opti-
mistic media tone immediately before their earnings
presentation.

Insider trading and earnings management have a the-
oretical foundation thanks to earlier research (Bar-Gill &
Bebchuk, 2003; Elitzur & Yaari, 2004; Trueman, 1990). They
show that there are more incentives for managers to mis-
report and more instances of misreporting (such as parti-
cipating in earnings management) when they plan to sell
some of their holdings soon. Managers should modify DAC
to boost current-period earnings before selling their own
company’s shares in the following period, according to
empirical research (Park & Park, 2004). The fundamental
premise behind these incentives for earnings management
is that managers would profit from increased revenues
from insider sells if stock prices were affected by earnings
management. If earnings management and related media
spin lead to higher stock prices, managers would benefit
more from the stock value than they would in the absence
of press releases. In this instance, the use of DAC to manip-
ulate reported earnings is more likely to be followed by the
promotion of media press to effect the share price if man-
agers sell their ownership in the following period of the
annual report. Managers are still driven to inflate stock
prices to better the circumstances under which their com-
panies would be able to raise cash for new initiatives, even
if they are unable to sell their shares immediately fol-
lowing the earnings report. In this instance, if managers
can sell a portion of their shares during the intermediate
trading period, the benefits to them from media spin and

earnings management grow. As a result, I formulate the
following hypothesis.

Hypothesis 2. The correlation between abnormal media
tone before the earnings announcement and earnings
management is stronger for companies whose managers
sell their shares in the following period.

There is a large cross-sectional range in the firm’s
capacity to influence media coverage. Several strategies,
including the use of investor relations firms (Solomon,
2012), advertising fees (Reuter & Zitzewitz, 2006), local
media (Gurun & Butler, 2012), and disclosure of corporate
social responsibility (Cahan et al., 2015), are among the
ways that studies contend that companies can manage
the media to promote their corporate news stories. Gurun
(2015) found that corporate board members with experi-
ence in the mass media have an impact on the media slant
and coverage of their companies. They find that there are
21% fewer disparaging phrases in stories about companies
that have a media professional on the board of directors. In
our study, I take advantage of this supposition to investi-
gate whether media experience affects the association
between deviant media tone and earnings management.
Generally, managers with media experiences have a better
understanding of the relevant laws of media operation,
familiar with the communication theories, and know what
kind of text content can attract more attention, thus, they
can gain greater benefits from media management. Mean-
while, media experiences also accumulated social network
resources for them in the media industry, enabling them to
contact more familiar journalists or media outlets, and the
costs of media management may be much lower. Hence, in
terms of both benefits and costs, managers with media
experiences are more likely to proactively manage media.
Therefore, I anticipate that managers who have worked in
mass media will be more able to shape media opinion while
overseeing profits. Next, I put up the following hypothesis.

Hypothesis 3. In companies where the managers have
expertise in the media, there is a stronger correlation
between abnormal media tone before results announce-
ment and earnings management.

Earnings management and media spin both allude to
the conflict of interest that exists between the managers
employed by enterprises to decide on investment projects
and payouts and the firm’s dispersed owner-investors
since the ultimate purpose of both is to temporarily raise
the share price of the company. According to earlier
research, external corporate governance is crucial in
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preventing managers from handling abnormal accruals
and enhancing the caliber of corporate earnings (Mitra &
Cready, 2005; Velury & Jenkins, 2006). From this angle, one
would anticipate that external governance would likewise
lessen media spin since media spin is essentially a self-inter-
ested managerial practice. Therefore, I anticipate that busi-
nesses with stronger external governance will be less likely
to control media coverage and earnings. As a result, I put out
the following hypothesis.

Hypothesis 4. External governance reduces the correlation
between abnormal media tone before to results announce-
ment and earnings management.

3 Methodology

3.1 Sample and Data

As China formally launched the non-tradable shares reform
in September 2005, I constructed the sample with all Chinese
A share-listed companies1 during the 2007–2022 period. I
select the initial samples by excluding firms that are under
special treatment,2 have IPO, SEOs, and insider sales in a
year,3 in the financial services industry,4 with fewer than 30
trading weeks of stock returns in a fiscal year, with no
media report in 30 days before its earnings announcement,
and with missing information for the control variables.
After data filtering, I am left with a sample of 34,644 firm-
year observations. Since the earnings announcement of year
t is public in year t + 1, I chose the sample period of
2007–2021 for the control variables and 2008–2022 for the
media data.

All detailed information on media reports is collected
from the CNRDS database. Other financial data are sourced
from the China Stock Market and Accounting Research
database and the WIND database.

3.2 Measures

3.2.1 Earnings Management

Earnings management is usually measured by nondiscre-
tionary accruals and DAC. Discretionary accruals reflect
subjective accounting choices made by managers, whereas
nondiscretionary accruals depend on the level of activity of
a firm (Chung et al., 2002). To examine the role of media in
managers’ reporting of earnings, I use DAC as a proxy for
earnings management. I use a cross-sectional modified ver-
sion of the Jones (1991) model to estimate DAC. This model
is widely used to assess earnings management in the
accounting literature (e.g. Dechow et al., 1995; Teoh et al.,
1998a, b). I model total accruals as a function of changes in
sales revenues minus changes in account receivables, and
property, plant, and equipment. I then run the following
cross-sectional model within each fiscal year and industry
(based on SIC codes of CSRC):
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where −Ai t, 1 is the lagged total assets of firm i in year t – 1,
ΔREVi t, is the change in sales between year t – 1 and t,
ΔRECi t, is the change in accounts receivables, PPEi t, is
the property, plant, and equipment of firm i in year t.
Discretionary accruals (DAC) are estimated as the residual
from equation (1).

3.2.2 Media Tone

In this article, all detailed information on media reports
is collected from the CNRDS database, which is widely
used in Mandarin studies (Li et al., 2019; Wang et al.,
2024). This database covers 602 newspapers and 414
online media outlets, providing each media report’s
release date, source, and tone. The tone of the article is
determined based on machine learning methods by the
database, which is assigned a value of one, minus one,
and zero for positive, negative, and neutral tones, respec-
tively. To verify the accuracy of the media tone provided
by the database, I randomly selected 10,000 articles to
manually judge the tone. The consistency rate is 94%,
where the main difference is in the judgment of neutral
reports, the judgment of positive and negative reports is
basically the same.

I adopt three steps to measure the abnormal media
tone before the earnings announcement. First, I calculate
the raw media tone before the earnings announcement as
follows:



1 A shares are shares that denominated in Chinese Yuan (RMB) and
traded in the Shanghai and Shenzhen stock exchanges.
2 In China’s stock market, a firm under special treatment (with “ST”
or “*ST” in stock name) means that the firm has a risk of delisting.
Since this kind of firms continuously have serious problems in opera-
tion, the media tone may be significantly negative.
3 According to Chen and Yuan (2004), Chen et al. (2008), and Edmans
et al. (2018), IPOs, SEOs, and insider sales would induce strong incen-
tives of both earnings management and media news management.
4 The disclosure requirements and accounting rules of the financial
services industry are significantly different from other industries in
China’s stock market, so we delete the sample in this industry.
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where Raw_Tone is the average media tone on firm i in 30
days before the earnings announcement. Variable media
tone is the tone of the media report j on firm i, which
equals one when the tone of the media report is positive,
minus one when it is negative, and zero when it is neutral.
Coverage is the total number of media reports related to
the firm i in 30 days before the earnings announcement.

Second, I use two benchmarks to capture the normal
media tone. The first benchmark (Benchmark1) is the
average media tone of the other firms in the same industry
30 days before the earnings announcement, which is cal-
culated as equation (3). The second benchmark (Bench-
mark2) is the average media tone during the period
between the last earnings announcement and 30 days
before this earnings announcement, which is calculated
as equation (4).
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where Benchmark1 is the average media tone of the
other firms in the same industry 30 days before earnings
announcement. N is the number of firms in the firm i’s
industry. Variable media_tone is the tone of the media
report l on firm k, and Coverage is the total number of
media reports on firm k in 30 days before the earnings
announcement.
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where Benchmark2 is the average media tone during the
period between the last earnings announcement and 30
days before this earnings announcement. Variable media
tone is the tone of the media report j on firm i. Coverage is
the total number of media reports related to the firm i
during the period between the last earnings announce-
ment and 30 days before this earnings announcement.

Third, two measures of abnormal media tone are cal-
culated as follows:

∑

= −

=
∑

−
∑

≠N

Ab_Tone1 Raw_Tone Benchmark1

media_tone

Coverage

1 media_tone

Coverage

i t i t i t

j i j t

i t k i

N

l k l t

k t

, , ,

, ,

,

, ,

,

1 1

1

1

1

1

(5)

= −

=
∑

−
∑

Ab_Tone2 Raw_Tone Benchmark2

media_tone

Coverage

media_tone

Coverage

i t i t i t

j i j t

i t

i j t

i t

, , ,

, ,

,

, , 2

, 2

1 2

1

1

(6)

where Ab_Tone1 and Ab_Tone2 are abnormal media tones,
which are the dependent variables in this article. Other
variables are defined in the same way as equations
(2)–(4). To better understand the measures of media
tone, I use the following figure to clarify the related
events and intervals (Figure 1).

3.2.3 Empirical Model

To test the relationship between earnings management
and abnormal media tones before the earnings announce-
ment, I estimate the following model:

= + + +

+ +
+ β β β β

β ε

Ab_Tone DAC Controls Year
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i t i t

i t

, 1 0 1 , 2 3

4 ,

(7)

where Ab_Tonei,t + 1 is the abnormal media tone of firm i
during the 30 days before the earnings announcement of
year t + 1. DACi,t is the earnings management level of the
company i in year t proxied by DAC. I impose a 1-year lag
between the dependent and independent variables because
the earnings announcement of year t is public in year t + 1. I
also measure all control variables (Controls) in year t.
According to the previous literature on media (Fang et al.,
2016; Li et al., 2019), the control variables in our article
include financial LEV, book-to-market ratio (BM), return
on assets (ROA), firm size (SIZE), firm age (AGE), analyst cov-
erage (ANLST), institutional shareholdings (INS), the nature of

Figure 1: Timeline of events. This figure shows the timeline of events and the interval corresponding to media measures.
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equity (SOE), earnings per share (EPS) and MC. I also include
industry and year dummies in all regressions. Variable defi-
nitions are provided in the Appendix. Following Petersen
(2009), the standard errors are clustered at the firm level.
Moreover, all continuous variables are winsorized at the 1
and 99% levels to mitigate the effect of outliers.

4 Empirical Results

4.1 Descriptive Statistics

The variable statistics are shown in Table 1. Discretionary
accruals have a positive skewness in their distribution,
with a mean and median value of 0.003 and −0.003, respec-
tively, suggesting that they have a significant value. The
distribution of the two aberrant media tone scores is com-
parable. The aberrant media tone’s mean and median
values are both negative. The sample firms have an
average ROA of 0.041, a market-to-book ratio of 0.611, an
LEV of 0.501, and 7.8% institutional ownership. The state
owns almost one-third of the business (means = 0.353).

The Pearson correlation matrix for the variables uti-
lized in this article is shown in Table 2. The two measures
of aberrant media tone have a 0.89 correlation coefficient,
which is significant at the 1% level. At the 1% level, there is
a substantial positive correlation between the DAC and the
two media tone variables. This supports the first hypoth-
esis, which states that greater optimism in the media
before the earnings announcement is caused by more
favorable earnings management.

4.2 Baseline Regression Results

Table 3 presents the baseline regression results of this
article. Consistent with our prediction, DAC have a signifi-
cantly positive coefficient, suggesting that companies with
more positive earnings management are more likely to
experience a more optimistic abnormal media tone in
the days before the earnings announcement. On average,
a one-standard-deviation increase in DAC is associated
with an increase of 2.24% (= 0.069 × 0.087/0.268) and
2.25% (= 0.060 × 0.087/0.212) of a standard deviation in
abnormal media tone before the earnings announcement

Table 1: Descriptive statistics

Variable N Mean 25thPctl. Median 75thPctl. Std.Dev.

DAC 34,644 0.003 −0.045 −0.003 0.040 0.087
Ab_Tone1 34,644 −0.007 −0.179 −0.021 0.149 0.268
Ab_Tone2 34,644 −0.006 −0.132 −0.007 0.125 0.212
Control variables
SIZE 34,644 22.042 20.348 23.188 24.093 2.450
LEV 34,644 0.501 0.166 0.743 0.972 17.899
BM 34,644 0.611 0.415 0.616 0.752 0.241
AGE 34,644 9.504 1.132 16.325 21.278 59.073
SOE 34,644 0.353 0.000 0.656 1.313 0.228
ANLST 34,644 1.321 0.000 2.395 2.989 1.413
INS 34,644 7.833 1.430 4.805 11.192 8.578
ROA 34,644 0.041 −0.063 0.099 0.142 0.205
EPS 34,644 0.425 0.162 0.307 0.521 0.712
MC 34,644 4.882 4.421 4.916 5.071 0.824
Other mediator and moderator variables
REDUC 34,644 0.141 0.000 0.000 0.000 0.426
MEDIA 34,644 0.042 0.000 0.000 0.000 0.181
AUDIT 34,644 0.081 0.000 0.000 0.0000 0.264
ANLST_average 34,644 0.091 0.000 0.000 0.000 0.272
ΔANLST_average 34,644 0.002 0.000 0.000 0.000 0.122
Forecast 17,462 0.742 0.000 1.000 1.000 0.513
Earnings 15,386 −0.081 0.246 0.053 0.083 0.455

This table reports the summary statistics of variables in our sample. The period is from 2007 to 2015. Detailed variable definitions are reported in
Table A1.
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as measured by Ab_Tone1 and Ab_Tone1 respectively. Coef-
ficients for six of the control variables are significant at the
0.01 level. The variables of firm size (SIZE), firm age (AGE),
analyst coverage (ANLST), INS, the nature of equity (SOE), EPS,
and ROA have positive signs. The LEV, BM ratio variable and
MC have negative signs. The signs and statistical significance
are consistent with previous research on MC in other contexts
(Fang & Peress, 2009; Gurun & Butler, 2012; Gurun, 2015).

4.3 Influence Factors

As I anticipate in Hypotheses 2–4, managers may be more
motivated to control profits and interact with the media

before the earnings announcement if they intend to sell their
own company’s shares in the upcoming term. Additionally,
such communication can be considerably simpler given the
corporate managers’ prior media experience. External corpo-
rate governance, however, might prevent management from
controlling media tilt and abnormal accruals. I include the
interaction between DAC and these covariates in model (7),
respectively, to quantify the effects of these factors.

The computed regression coefficients are reported in
Table 4. To prevent endogeneity in the baseline regression,
I removed the companies that had IPOs, SEOs, and insider
sales around the time of the earnings announcement. I
include the firms whose managers sell their ownership
in the 180 days following the earnings announcement to
examine the impact of managers’ motivations in control-
ling both MC and firm earnings. I use REDUC to proxy for
insider sales. If managers sell the shares of their own com-
panies within 180 days of the annual report, it equals one.
If not, it equals zero. I include REDUC as a control in the
regression to address the potential endogeneity issue that
media spin may be triggered by insider sales rather than
earnings management. The findings demonstrate that even
with REDUC included, the DAC coefficients are still positive
and significant. In the meantime, for both measures of
abnormal media tone, the coefficients of the interaction
between DAC and REDUC are positive and significant at
the 5% level. This confirms our hypothesis that managers
who sell shares after the earnings announcement would
have purposefully inflated the stock price by boosting
earnings through DAs and spins in the media.

The working experience in the media industry of man-
agers is defined by MEDIA, where MEDIA = 1 indicates that
a company’s board members have worked or studied in the
media, while MEDIA = 0 indicates otherwise. The findings
demonstrate that, at the 0.01 or 0.05 level, there is still a
substantial positive correlation between DAC and the aty-
pical media tone in the days preceding the earnings announce-
ment. At the 5% level, the interaction coefficients between
DAC andMEDIA are both significant and positive. The findings
imply that abnormal media tone and earnings management
have a stronger beneficial relationship for companies whose
managers have previous experience in the media.

Table 5 illustrates how the relationships between abnormal
media tone and DAC are impacted by external corporate
governance. According to earlier research, managers can
be restrained from handling aberrant accruals and the
quality of company earnings can be increased by analysts,
auditors’ reputation, and institutional ownership (DeFond &
Jiambalvo, 1991; Dyck et al., 2010; Healy & Palepu, 2001).
Consequently, I employ institutional ownership (INS), ana-
lyst coverage (ANLST), and audit firm reputation (AUDIT) as

Table 3: Media tone and earnings management

(1) (2)
Ab_Tone1t + 1 Ab_Tone2t + 1

DACt 0.069*** 0.060***
(3.21) (3.58)

SIZEt 0.016*** 0.009***
(4.10) (3.21)

LEVt −0.064*** −0.054***
(−4.56) (−5.32)

BMt −0.070*** −0.050***
(−4.10) (−3.52)

AGEt 0.001*** 0.001***
(3.19) (3.64)

SOEt 0.015** 0.010**
(2.46) (2.35)

ANLSTt 0.032*** 0.027***
(6.62) (6.97)

INSt 0.002*** 0.001***
(4.98) (4.31)

ROAt 0.065 0.031
(1.54) (1.36)

EPSt 0.006 0.005
(1.45) (1.67)

MCt −0.058*** −0.041***
(−14.32) (−13.96)

Interceptt −0.067 0.015
(−1.21) (0.52)

Fixed Industry YES YES
Fixed Year YES YES
N 34,644 34,644
R2 0.081 0.091

This table documents the correlation between earnings management
and abnormal media tone. The dependent variables for columns (1) and
(2) are Ab_Tone1t + 1 and Ab_Tone2t + 1, respectively. The independent
variable is accrual earning management (DACt). Industry and Fixed Years
(Industry and Year dummies) are included in the regression. Figures in
parentheses are t-statistics, which are based on standard errors
adjusted for firm and time clustering (Petersen, 2009). Levels of signifi-
cance are denoted by *(10%), **(5%), and ***(1%).

Media Tone and Earnings Management before the Earnings Announcement  9



proxies for external corporate governance, with AUDIT = 0
otherwise and AUDIT = 1 if the audit firm is among the top
four firms. Table 5 displays the impact of analyst coverage in
the first two columns, audit reputation in columns (3) and
(4), and institutional ownership in the final two columns. I
discover that, in all columns, the relationship between DAC
and the unusual media tone immediately preceding the
results announcement is still positive and significant at the
0.01 level. Additionally, at the 0.01 level, the interaction coef-
ficients between DAC and the three proxies – ANLST, AUDIT,
and INS – are significant and negative. This supports our

hypothesis that the beneficial relationships between abnormal
media tone before to results announcement and earningsman-
agement are weakened by external corporate governance.

5 Further Analysis: Communication
Channels

According to the Section 4 empirical data, there might be
discussions between media outlets and companies before

Table 4: Effects of insider sales and media experience

(1) (2) (3) (4)
Ab_Tone1t + 1 Ab_Tone2t + 1 Ab_Tone1t + 1 Ab_Tone2t + 1

DACt 0.015*** 0.013*** 0.062** 0.058***
(3.44) (4.29) (2.34) (2.98)

REDUCt 0.012** 0.008**
(2.35) (2.46)

REDUCt × DACt 0.030** 0.028***
(2.48) (2.69)

MEDIAt 0.022* 0.016*
(1.95) (1.68)

MEDIAt × DACt 0.264*** 0.176**
(2.92) (2.35)

SIZEt 0.006*** 0.002 0.014*** 0.009***
(2.98) (1.36) (3.87) (3.21)

LEVt −0.032*** −0.024*** −0.059*** −0.058***
(−3.31) (−3.71) (−5.12) (−5.24)

BMt −0.032*** −0.020*** −0.071*** −0.055***
(−3.23) (−2.57) (−4.32) (−3.67)

AGEt 0.001*** 0.001*** 0.012** 0.001***
(3.56) (3.79) (2.25) (2.70)

SOEt 0.008*** 0.007** 0.015*** 0.010**
(2.55) (2.57) (2.89) (2.38)

ANLSTt 0.011*** 0.008*** 0.021** 0.018***
(5.10) (5.21) (7.29) (7.76)

INSt 0.002*** 0.001*** 0.002*** 0.001***
(7.21) (6.22) (5.81) (5.18)

ROAt 0.051** 0.044** 0.067 0.045
(2.22) (2.13) (1.42) (1.23)

EPSt −0.003 −0.002 0.006 0.005
(−1.19) (−1.00) (1.15) (1.48)

MCt −0.031*** −0.022*** −0.538*** −0.384***
(−10.55) (−10.64) (−13.41) (−13.52)

Interceptt −0.022 0.029 −0.019 0.018
(−0.58) (0.86) (−1.01) (0.44)

Fixed Industry YES YES YES YES
Fixed Year YES YES YES YES
N 34,644 34,644 34,644 34,644
R2 0.038 0.030 0.081 0.085

This table documents the influence factors that affect the association between earnings management and abnormal media tone. The results of
insider sales are reported in columns (1) and (2), and results for media experience are in columns (3) and (4). Industry and year fixed effects (Industry
and Year dummies) are included in the regression. Figures in parentheses are t-statistics, which are based on standard errors adjusted for firm and
time clustering (Petersen, 2009). Levels of significance are denoted by *(10%), **(5%), and ***(1%).
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the release of earnings. Financial media opinion may be
influenced by firms that engage in either covert or overt
messaging. Giving a heads-up about the performance before
the earnings announcement is one approach that could work.
I examine the impact using two releases: pre-announced
earnings and preliminary accounting information. While pre-
liminary accounting data is the unaudited accounting data
released before annual reports, earnings pre-announcement
is often a performance estimate of firms’ profit to prevent
significant movements in stock price following the earnings

announcement. Aside from a few unique circumstances, both
disclosures are optional for companies listed on the Chinese
stock exchange. I speculate that if businesses disclose their
artificially generated excess through pre-announced earnings
and preliminary accounting information, the media could
consequently form an opinion on the business. The unusual
media tone that precedes the earnings announcement is
shaped by such public opinion guidelines.

By excluding all required disclosures, I manually gather
17,462 earnings pre-announcements and 15,386 preliminary

Table 5: Effect of external corporate governance

(1) (2) (3) (4) (5) (6)
Ab_Tone1t + 1 Ab_Tone2t + 1 Ab_Tone1t + 1 Ab_Tone2t + 1 Ab_Tone1t + 1 Ab_Tone2t + 1

DACt 0.236*** 0.189*** 0.101*** 0.098*** 0.175*** 0.121***
(3.91) (4.88) (3.50) (3.81) (4.63) (4.22)

ANLSTt 0.025*** 0.021*** 0.025*** 0.020*** 0.023*** 0.021***
(7.66) (7.87) (7.54) (7.96) (7.39) (7.50)

ANLSTt × DACt −0.073*** −0.058***
(−2.99) (−2.97)

AUDITt −0.012 −0.010
(−1.12) (−1.28)

AUDITt × DACt −0.376*** −0.299***
(−2.98) (−3.09)

INSt 0.002*** 0.001*** 0.002*** 0.001*** 0.002*** 0.001***
(5.38) (4.89) (5.38) (4.96) (5.54) (4.88)

INSt × DACt −0.011*** −0.006***
(−3.78) (−3.00)

SIZEt 0.016*** 0.009*** 0.016*** 0.009*** 0.017*** 0.009***
(3.90) (2.96) (3.46) (3.05) (4.17) (3.00)

LEVt −0.064*** −0.052*** −0.065*** −0.054*** −0.066*** −0.055***
(−4.72) (−5.41) (−4.63) (−5.50) (−4.98) (−5.37)

BMt −0.076*** −0.048*** −0.075*** −0.048*** −0.076*** −0.047***
(−4.49) (−3.89) (−4.31) (−3.76) (−4.22) (−3.95)

AGEt 0.001** 0.001** 0.001** 0.001** 0.001** 0.001***
(2.19) (2.58) (2.19) (2.58) (2.19) (2.68)

SOEt 0.016** 0.011** 0.017*** 0.012** 0.016** 0.011**
(2.56) (2.25) (2.69) (2.41) (2.58) (2.33)

ROAt 0.060 0.032 0.061 0.033 0.065 0.035
(1.33) (1.03) (1.42) (1.09) (1.49) (1.08)

EPSt 0.006 0.005 0.006 0.005 0.006 0.005
(1.31) (1.42) (1.33) (1.51) (1.28) (1.47)

MCt −0.053*** −0.040*** −0.053*** −0.040*** −0.053*** −0.040***
(−14.35) (−14.30) (−14.30) (−14.22) (−14.03) (−14.26)

Interceptt −0.064 0.022 −0.069 0.009 −0.079 0.010
(−1.02) (0.39) (−1.02) (0.14) (−1.15) (0.25)

Fixed Industry YES YES YES YES YES YES
Fixed Year YES YES YES YES YES YES
N 34,644 34,644 34,644 34,644 34,644 34,644
R2 0.0880 0.087 0.080 0.088 0.080 0.088

This table documents the effect of external corporate governance on the association between earnings managements and abnormal media tone.
ANLST is defined as the natural logarithm of analyst coverage plus 1. AUDIT is defined as the reputation of audit firms, it equals 1 if firm’s external
audit is one of the four major audit organizations, and otherwise, it is 0. INS is the ownership of institutions. Industry and year fixed effects (Industry
and Year dummies) are included in the regression. Figures in parentheses are t-statistics, which are based on standard errors adjusted for firm and
time clustering (Petersen, 2009). Levels of significance are denoted by *(10%), **(5%), and ***(1%).
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accounting data disclosures between the end of the previous
fiscal year and the annual report’s release. Both pre-announced
earnings and preliminary accounting data before the earnings
announcement are present in 14,261 observations. I use the
dummy variable PRE to define the earnings pre-announcement.
Forecast = 1 and Forecast = 0 else if the results pre-announce-
mentmentions “big increase,” “slight increase,” “turn a loss into
profit,” or “continued profit.” I utilize the difference between
the EPS in the year t’s preliminary accounting data and the
actual EPS in year t – 1 as a proxy for the earnings information
in the year t’s preliminary accounting data (Earnings), as EPS is
contained in the preliminary earnings estimate.

Next, I analyze the channels using the Causal Step
Regression and Sobel test, which were suggested by Baron
and Kenny (1986) and Sobel (1982). Tables 6 and 7 present the

empirical estimations, respectively. The channel effect of
earnings pre-announcement is shown in Table 6. I regress
DAC to earnings pre-announcement (Forecast) in the first
phase. Companies with positive earnings management tend
to deliver positive earnings pre-announcement, according to
Table 6’s Column (1), where the coefficient estimate of DAC is
positive and significant. I regress the earnings pre-announce-
ment (Forecast) to the abnormal media tone before the earn-
ings announcement (Ab_Tone) in the second step. Positive
earnings pre-release can result in abnormally positive media
coverage before the results announcement, as seen by the
significantly positive coefficient of forecast in Column (2).
Discretionary accruals (DAC) and earnings pre-announce-
ment (Forecast) are included in the regression model (5) in
the third phase. It is seen that there is a substantial positive

Table 6: The channel effect of earnings pre-announcement

(1) (2) (3) (4) (5)
Forecastt Ab_Tone1t + 1 Ab_Tone2t + 1 Ab_Tone1t + 1 Ab_Tone2t + 1

Forecastt 0.041*** 0.033*** 0.040*** 0.035***
(5.58) (5.88) (5.22) (5.63)

DACt 0.398*** 0.071** 0.055**
(8.31) (2.32) (2.39)

SIZEt −0.004 0.013** 0.007* 0.013** 0.007*
(−0.62) (2.43) (1.75) (2.56) (1.72)

LEVt −0.020 −0.070*** −0.059*** −0.068*** −0.058***
(−0.82) (−4.10) (−4.52) (−4.14) (−4.62)

BMt −0.102*** −0.059** −0.036** −0.058** −0.036**
(−2.99) (−2.75) (−2.34) (−2.67) (−2.37)

AGEt −0.003*** 0.001* 0.001* 0.001* 0.001*
(−4.54) (1.71) (1.82) (1.73) (1.92)

SOEt 0.012 0.008 0.004 0.009 0.005
(0.89) (0.89) (0.66) (0.99) (0.73)

ANLSTt 0.017*** 0.024*** 0.017*** 0.023*** 0.017***
(2.98) (5.76) (6.23) (5.98) (6.00)

INSt 0.002*** 0.002*** 0.001*** 0.002*** 0.001***
(3.01) (3.96) (3.33) (4.00) (3.88)

ROAt 0.850*** 0.039 0.029 0.047 0.035
(10.00) (0.79) (0.79) (0.95) (0.93)

EPSt 0.247*** 0.007 0.006 0.005 0.005
(25.01) (1.21) (1.33) (0.96) (1.00)

MCt −0.002 −0.054*** −0.040*** −0.054*** −0.040***
(−0.25) (−10.04) (−10.82) (−10.03) (−10.99)

Interceptt 0.651*** −0.012 0.045 −0.011 0.046
(4.83) (−0.36) (0.81) (−0.35) (0.80)

Fixed Industry YES YES YES YES YES
Fixed Year YES YES YES YES YES
N 17,462 17,462 17,462 17,462 17,462
R-squared 0.221 0.099 0.111 0.100 0.109

This table documents the channel effect of companies’ earnings pre-announcement on the correlation between earnings management and abnormal
media tone. Columns (1) is the regression result of DAC on Forecast. Columns (2) and (3) are the regression results of Forecast on Ab_Tone1 and
Ab_Tone2. Columns (4) and (5) are the regression results of including both Forecast and DAC to model 5. Industry and Fixed Years (Industry and Year
dummies) are included in the regression. Figures in parentheses are t-statistics, which are based on standard errors adjusted for firm and time
clustering (Petersen, 2009). Levels of significance are denoted by *(10%), **(5%), and ***(1%).
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correlation between the independent and mediator variable
coefficients. When the forecast is incorporated into the ana-
lysis, the relevance of DAC declines in relation to our baseline
findings in Table 3. This suggests that earnings pre-announce-
ment plays a role in the impact of DAC on aberrant media
tone. The channel effect of preliminary accounting data is
seen in Table 7. Preliminary accounting data results are com-
parable to pre-announced earnings. Thus, accounting data also
play a role in explaining the relationship between DAC and the
unusual media tone before the earnings announcement. To
determine whether the mediate effects are significant, I can
employ the Sobel test. The Sobel Z-values for both the pre-
announcement earnings and the preliminary accounting data
are significant at the 1% level.

I employ 14,261 samples that have both preliminary
accounting data and earnings pre-announcement before
the earnings announcement to investigate the main med-
iator. In the Causal Step Regression, I add both variables as
mediators, and Table 8 presents the outcomes. I discover
that while the significance of profits pre-announcement is
diminished for Ab_Tone1, the mediating effect of preli-
minary accounting data is still significant. To estimate the
coefficients, I additionally employ the bootstrap method,
which involves self-sampling 1,000 times. Let us assume
the following: the coefficients of Forecast and Earnings to
Ab_Tone are γ and ω, respectively, and the regression coef-
ficients of DAC to Forecast and Earnings are α and β, respec-
tively. If αγ is greater than βω, then Forecast has a greater

Table 7: The channel effect of preliminary accounting data

(1) (2) (3) (4) (5)
Earningst Ab_Tone1t + 1 Ab_Tone2t + 1 Ab_Tone1t + 1 Ab_Tone2t + 1

Earningst 0.056*** 0.039*** 0.054*** 0.038***
(5.22) (4.89) (5.11) (4.99)

DACt 0.181** 0.036 0.014
(2.45) (0.79) (0.56)

SIZEt −0.014 0.024*** 0.018*** 0.024*** 0.018***
(−1.25) (3.41) (3.32) (3.52) (3.27)

LEVt 0.115*** −0.092*** −0.061*** −0.083*** −0.061***
(2.89) (−3.41) (−3.40) (−3.39) (−3.42)

BMt −0.068 −0.088*** −0.081*** −0.089*** −0.081***
(−1.43) (−2.95) (−3.62) (−2.98) (−3.62)

AGEt 0.008*** −0.001 0.001 −0.007 −0.001
(5.33) (−0.78) (−0.69) (−0.67) (−0.69)

SOEt 0.014 −0.007 −0.008 −0.006 −0.008
(0.89) (−0.59) (−0.91) (−0.52) (−0.83)

ANLSTt −0.071*** 0.031*** 0.024*** 0.031*** 0.024***
(−9.99) (5.80) (5.95) (5.77) (5.98)

INSt 0.002** 0.002*** 0.001** 0.002*** 0.001**
(2.64) (2.81) (2.43) (2.89) (2.41)

ROAt −0.009 −0.095 −0.065 −0.090 −0.063
(−0.08) (−1.15) (−1.09) (−1.08) (−1.04)

EPSt 0.339*** 0.001 −0.002 −0.000 −0.003
(22.39) (0.17) (−0.28) (−0.01) (−0.30)

MCt 0.092** −0.081*** −0.064*** −0.081*** −0.064***
(2.43) (−10.31) (−11.11) (−10.30) (−11.10)

Interceptt 0.109 −0.079 −0.050 −0.083 0.134***
(0.61) (−0.61) (−0.62) (−0.61) (2.88)

Fixed Industry YES YES YES YES YES
Fixed Year YES YES YES YES YES
N 15,386 15,386 15,386 15,386 15,386
R-squared 0.176 0.100 0.109 0.101 0.111

This table documents the channel effect of the release of preliminary accounting data on the correlation between earnings management and
abnormal media tone. Earnings equals the difference between EPS in preliminary earnings estimate in year t and the actual EPS in year t – 1. Columns
(1) is the regression result of DAC on Earnings. Columns (2) and (3) are the regression results of Earnings on Ab_Tone. Columns (4) and (5) are the
regression results of adding Earnings to model 5. Industry and Fixed Years (Industry and Year dummies) are included in the regression. Figures in
parentheses are t-statistics, which are based on standard errors adjusted for firm and time clustering (Petersen, 2009). Levels of significance are
denoted by *(10%), **(5%), and ***(1%).
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mediating impact than Earnings. Earnings is the primary
mediator if αγ < βω. Table 9 displays the acquired results.
Our findings are in line with Table 8, which shows that there is
less significance for the earnings pre-announcement mediating
impact. Furthermore, there is a notable distinction in the med-
iating impact between the two mediators. As a result, I can say
that preliminary accounting data has a stronger mediating
influence. The reason could be that preliminary accounting
datamostly comprises specificquantities of earnings that are close
to the earnings announcement, while earnings pre-announce-
ment uses more ambiguous language, like “big increase” and
“slightly decrease.” Furthermore, preliminary accounting data is
always released closer to the time of the earnings announcement,
increasing the likelihood that the media would express an unu-
sual attitude before the announcement of earnings. Theremust be

alternative channels viawhich businesses interact with themedia
before the earnings announcement, nevertheless, given that not
all of themmake their preliminary accounting data and earnings
pre-announcement public.

6 Robustness and Endogeneity
Checks

6.1 Robustness Tests

In this section, I run a battery of tests to examine whether
core evidence of baseline regression is robust to alterna-
tive measures. First, I use alternative measures of

Table 8: Causal step regression of two channels

(1) (2) (3) (4) (5) (6)
Forecastt Earningst Ab_Tone1t + 1 Ab_Tone2t + 1 Ab_Tone1t + 1 Ab_Tone2t + 1

DACt 0.361*** 0.186** 0.029 −0.009
(4.58) (2.33) (0.73) (−0.29)

Forecastt 0.024** 0.024*** 0.023* 0.024***
(2.09) (2.99) (2.02) (2.97)

Earningst 0.052*** 0.038*** 0.051*** 0.034***
(4.44) (3.91) (4.52) (3.89)

SIZEt −0.018 −0.022* 0.024*** 0.011*** 0.024*** 0.021***
(−1.54) (−1.91) (3.12) (3.41) (3.33) (3.46)

LEVt 0.156*** 0.099** −0.073*** −0.058*** −0.071*** −0.059***
(3.88) (2.51) (−2.62) (−2.99) (−2.72) (−2.97)

BMt −0.123** −0.042 −0.100*** −0.084*** −0.100*** −0.084***
(−2.45) (−0.87) (−2.91) (−3.42) (−2.96) (−3.43)

AGEt −0.010*** 0.013*** −0.003 −0.002 −0.003 −0.002
(−4.86) (6.23) (−1.34) (−1.00) (−1.32) (−1.00)

SOEt −0.003 0.012 −0.006 −0.007 −0.006 −0.007
(−0.43) (0.62) (−0.60) (−0.75) (−0.63) (−0.73)

ANLSTt 0.025*** −0.073*** 0.028*** 0.021*** 0.028*** 0.021***
(2.95) (−8.88) (4.82) (4.90) (4.83) (4.93)

INSt 0.003*** 0.003** 0.002** 0.001** 0.002** 0.001**
(2.42) (2.65) (2.64) (2.33) (2.44) (2.13)

ROAt 0.979*** −0.100 −0.058 −0.033 −0.054 −0.034
(7.32) (−0.75) (−0.57) (−0.57) (−0.63) (−0.58)

EPSt 0.245*** 0.384*** −0.012 −0.011 −0.011 −0.011
(14.90) (23.76) (−0.98) (−1.11) (−0.95) (−1.06)

MCt 0.032** 0.011 −0.088*** −0.070*** −0.087*** −0.070***
(2.48) (0.78) (−10.01) (−10.97) (−9.97) (−11.07)

Interceptt 0.725*** 0.250 −0.008 −0.999 −0.221 0.101
(3.20) (1.21) (−0.96) (−0.93) (−0.86) (−0.98)

Fixed Industry YES YES YES YES YES YES
Fixed Year YES YES YES YES YES YES
N 14,261 14,261 14,261 14,261 14,261 14,261
R-squared 0.230 0.198 0.113 0.123 0.115 0.125

This table documents the effect of including both earnings pre-announcement and preliminary accounting data as mediators. The dependent
variables for column (1) are Forecast, for column (2) is Earnings, and for columns (3)–(6) are Ab_Tone. Industry and Fixed Years (Industry and Year
dummies) are included in the regression. Figures in parentheses are t-statistics, which are based on standard errors adjusted for firm and time
clustering (Petersen, 2009). Levels of significance are denoted by *(10%), **(5%), and ***(1%).
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discretionary accruals (DAC1 and DAC2). Based on the pre-
vious studies (Dechow et al., 1995; Fang et al., 2016), I use
the Jones model (Jones, 1991) instead of the modified Jones
model to measure DAC. The model is as follows:

= + + +
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where all the variables are the same as model (1). DAC1 is
defined as the regression residuals.

Table 9: Bootstrapping result of dominant mediator

Coefficient Bootstrap test

Impact of DAC on Forecast α 0.362*** (4.84)
Impact of DAC on Earnings β 0.184** (2.43)
Mediating effect of preliminary accounting data αγ Ab_Tone1t + 1 0.019*** (3.12)

Ab_Tone2t + 1 0.018*** (3.82)
Mediating effect of earnings pre-announcement βω Ab_Tone1t + 1 0.007* (1.91)

Ab_Tone2t + 1 0.005* (1.78)
The difference in mediating effect αγ − βω Ab_Tone1t + 1 0.013* (1.74)

Ab_Tone2t + 1 0.014*** (2.88)

This table documents the results using the Bootstrap test to self-sample for 1,000 times. Levels of significance are denoted by *(10%), **(5%), and
***(1%).

Table 10: Robustness check with alternative independent variable

(1) (2) (3) (4)
Ab_Tone1t + 1 Ab_Tone2t + 1 Ab_Tone1t + 1 Ab_Tone2t + 1

DAC1t 0.066** 0.059***
(2.40) (2.87)

DAC2t 0.018*** 0.013***
(3.51) (3.48)

SIZEt 0.016*** 0.009*** 0.016*** 0.009***
(4.02) (3.01) (4.06) (2.99)

LEVt −0.064*** −0.054*** −0.064*** −0.054***
(−4.77) (−5.44) (−4.78) (−5.50)

BMt −0.074*** −0.047*** −0.074*** −0.047***
(−4.23) (−3.67) (−4.21) (−3.62)

AGEt 0.001** 0.001*** 0.001** 0.001***
(2.22) (2.67) (2.23) (2.69)

SOEt 0.016** 0.098** 0.016** 0.008**
(2.60) (2.31) (2.56) (2.28)

ANLSTt 0.023*** 0.018*** 0.023*** 0.018***
(7.06) (7.55) (7.03) (7.45)

INSt 0.002*** 0.001*** 0.002*** 0.001***
(5.16) (4.21) (5.19) (4.23)

ROAt 0.062 0.033 0.062 0.032
(1.42) (1.16) (1.44) (1.14)

EPSt 0.006 0.005 0.005 0.005
(1.32) (1.60) (1.30) (1.59)

MCt −0.053*** −0.038*** −0.053*** −0.038***
(−13.29) (−13.25) (−13.30) (−13.25)

Interceptt −0.071 0.015 −0.080 0.007
(−1.00) (0.30) (−1.15) (0.14)

Fixed Industry YES YES YES YES
Fixed Year YES YES YES YES
N 34,644 34,644 34,644 34,644
R2 0.077 0.087 0.078 0.087

This table documents the results of using two alternative measures of earnings management. Figures in parentheses are t-statistics, which are based
on standard errors adjusted for firm and time clustering (Petersen, 2009). Levels of significance are denoted by *(10%), **(5%), and ***(1%).
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Furthermore, I employ dummy variables (DAC2) as an
alternative measure, with DAC2 = 1 if DAC > 0 and DAC2 = 0
otherwise, to determine whether the abnormal media tone
before the earnings announcement is caused by the direc-
tion of earnings management rather than its figures. Table
10 presents findings that align with Table 5, indicating that
both DAC1 and DAC2 have positive and statistically signifi-
cant coefficients.

Second, I use alternative measures of media tone.
Since the positive association between abnormal media
tone and earnings management may also be affected by
the intensity of the tone instead of the news volume, I use
the intensity of the news tone as a weight to calculate the
media tone of each firm. The details are as follows:

∑= ×
=N

Raw_Tone
1

media_tone Intensity ,i t

j

N

i j i j,

1

, ,
(9)

where Raw_Tone is the tone of the media report j on firm i,
which equals one when the tone of the media report is
positive, minus one when it is negative, and zero when it
is neutral. Intensityi,j refers to the degree of news tone on
news j for firm i. I measure it by the extent of news j
concerning firm i. It equals three when firm i appears in
the news j’s title, equals two when firm i appears more
than 3 times in the news j’s text instead of the title, and
one otherwise. N refers to the number of total-related news
of firm i in the 30 days before annual report. The measure-
ment of abnormal media tone is then based on the firm
news tone in equation (9). Table 11 shows that the coeffi-
cients of DAC are positive and significant. This is consistent
with Table 5.

In this article, I choose 30 days before the earnings
announcement as the period to calculate abnormal media
tone. Tomitigate the potential problem of sample selection, I
further choose 20, 40, and 60 days as alternative periods to
check the robustness of our results. The results in Table 12
show that the coefficients of DAC remain significantly posi-
tive when different period is used to measure abnormal
media tone.

Additionally, to confirm the coverage of print and
digital media, I performed independent computations and
discovered that print media is more easily used by man-
agers and more vulnerable to corporate control (Table 13).
But I also found that certain types of exploitation are also
applied to online media.

Finally, as a rigorous check, I also control for the pro-
vince-fixed effects to lessen the possible issue of the missing
variable. I are unable to adjust for firm effect in our test
since our sample is an unbalanced panel with some firms
having only 1-year observations. Rather, to remove the geo-
graphic effect, I incorporate province-fixed factors into our
model. Using the province-fixed effect in the regression does
not appear to have any discernible effect in Table 14.

6.2 Endogeneity Correction

Our analysis may not be affected by the possible reverse
causality problem because the financial media may not
abruptly alter the tone of their report just before the earn-
ings announcement. Nonetheless, unobservable heteroge-
neity that unobservable firm-specific factors impact both
abnormal media tone and DAC continues to raise endo-
geneity problems. To address these endogeneity issues, I
therefore use the instrumental variables approach.

Table 11: Robustness check with alternative dependent variable

(1) (2)
Ab_Tone3t + 1 Ab_Tone4t + 1

DACt 0.007*** 0.008***
(2.72) (2.80)

SIZEt −0.001 −0.001*
(−1.50) (1.89)

LEVt −0.001 −0.000
(−1.17) (−0.09)

BMt −0.005*** −0.005***
(−3.54) (−3.05)

AGEt 0.000*** 0.000***
(5.63) (4.97)

SOEt 0.002*** 0.001
(3.19) (1.22)

ANLSTt 0.003*** 0.002**
(8.00) (5.10)

INSt 0.000*** 0.000***
(7.18) (6.70)

ROAt 0.007 0.009**
(1.56) (2.13)

EPSt 0.002*** 0.002***
(5.81) (6.24)

MCt −0.001*** −0.000
(−3.06) (−1.00)

Interceptt 0.047*** 0.056***
(8.55) (8.79)

Fixed Industry YES YES
Fixed Year YES YES
N 34,644 34,644
R2 0.442 0.339

This table documents the analysis using alternative measures of media
tone. Industry and year fixed effects (Industry and Year dummies) are
included in the regression. Figures in parentheses are t-statistics, which
are based on standard errors adjusted for firm and time clustering
(Petersen, 2009). Levels of significance are denoted by *(10%), **(5%),
and ***(1%).
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The instrumental variable (DAC_Industry) is the average
DAC of other businesses in the same industry. The reasoning
for this is that businesses operating in the same sector always
have comparable operational risk, investment opportunity,
and company breadth. If a company’s earnings management
level is on average higher than that of its competitors in the
industry, this could indicate the existence of an industry
norm. In this instance, the target firm’s degree of profit man-
agement likewise tends to rise. Since the industry average
DAC is unlikely to be influenced by firm characteristics and
is difficult to logically correlate with the abnormal media tone
of a particular firm within the industry, it might be consid-
ered an exogenous variable.

The outcomes of the instrumental variables approach
using the two-stage least squares method (2SLS) are dis-
played in Table 15. At the 0.01 level, the coefficients linked

to the instrumented variable (DAC_industry) are statistically
significant and positive. At the 0.01 level of significance, the
F-statistics for the combined significance of the instruments
are noteworthy. Our instrumented variable is a strong
instrument, according to the results.

I take into consideration whether the abnormal media
tone before to the earnings announcement and the earn-
ings management relationship is caused by the analyst
report before the earnings announcement, even if I utilize
the instrumental variable technique to prevent the endo-
geneity produced by variable omission. The media’s percep-
tion of a company’s results is sometimes influenced by the
analyst predictions included in analyst reports. Meanwhile,
media tone may also effect analyst forecasts before the earn-
ings announcement. The sample that includes analyst pre-
dictions within 30 days of the earnings announcement is

Table 12: Robustness check with alternative time windows

20 days 40 days 60 days

(1) Ab_Tone1t + 1 (2) Ab_Tone2t + 1 (3) Ab_Tone1t + 1 (4) Ab_Tone2t + 1 (5) Ab_Tone1t + 1 (6) Ab_Tone2t + 1

DACt 0.042* 0.042** 0.070*** 0.071*** 0.078*** 0.077***
(1.94) (1.99) (2.65) (3.69) (3.38) (4.61)

SIZEt 0.009*** 0.009*** 0.018*** 0.010** 0.017*** 0.009***
(2.65) (2.77) (4.73) (3.47) (5.09) (3.71)

LEVt −0.054*** −0.054*** −0.074*** −0.059*** −0.071*** −0.058***
(−5.22) (−5.21) (−5.80) (−6.42) (−6.35) (−7.18)

BMt −0.042*** −0.043*** −0.076*** −0.053*** −0.087*** −0.057***
(−3.11) (−3.19) (−4.53) (−4.29) (−5.91) (−5.34)

AGEt 0.001** 0.001** 0.001*** 0.001*** 0.002*** 0.001***
(1.94) (2.13) (2.69) (2.71) (3.62) (4.14)

SOEt 0.009** 0.010** 0.018*** 0.012*** 0.022*** 0.013***
(2.32) (2.44) (3.62) (3.35) (4.77) (4.25)

ANLSTt 0.012*** 0.012*** 0.020*** 0.015*** 0.021*** 0.015***
(5.34) (5.53) (7.12) (7.47) (8.50) (8.85)

INSt 0.001*** 0.001*** 0.002*** 0.001*** 0.002*** 0.001***
(4.69) (4.65) (5.31) (4.32) (5.28) (4.34)

ROAt 0.035 0.032 0.097** 0.050* 0.087** 0.050*
(1.13) (0.97) (2.29) (1.69) (2.38) (1.91)

EPSt 0.005 0.005 0.006 0.005 0.011*** 0.009***
(1.42) (1.40) (1.40) (1.60) (2.81) (3.09)

MCt −0.032*** −0.031*** −0.056*** −0.038*** −0.056*** −0.039***
(−10.87) (−10.53) (−14.59) (−14.50) (−16.92) (−16.38)

Interceptt −0.024 −0.013 −0.110* −0.011 −0.090 −0.004
(−0.47) (−0.26) (−1.67) (−0.24) (−1.54) (−0.10)

Fixed Industry YES YES YES YES YES YES
Fixed Year YES YES YES YES YES YES
N 34,644 34,644 34,644 34,644 34,644 34,644
R-squared 0.056 0.030 0.090 0.104 0.137 0.155

This table documents the effect of earnings management on abnormal media tone. We choose 20, 40 and 60 days before earnings announcement as
alternative time windows. Industry and year fixed effects (Industry and Year dummies) are included in the regression. Figures in parentheses are t-
statistics, which are based on standard errors adjusted for firm and time clustering (Petersen, 2009). Levels of significance are denoted by *(10%), **
(5%), and ***(1%).
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painstakingly gathered by us. Next, I incorporate as a con-
trol variable in our baseline model the average analyst fore-
cast (ANLST_average) for a certain firm over the course of 30
days. As an additional proxy for analyst forecast, I also pro-
vide the difference (ΔANLST_average) between the firm’s
EPS from the prior year and the analyst prediction. There
is no discernible difference in the outcomes when analyst
prediction is incorporated into the regression, as seen in
Table 16.

7 Conclusion

Two distinct functions of the media are documented in
prior research on the relationship between earnings man-
agement and the media. One is that the media acts as a

kind of external governance that lessens the management
of earnings. Another is that the media influences how busi-
nesses disclose their profits. In other words, businesses
control their profits to meet media demands. In this study,
I aim to present a third function for the media in earnings
management: as an additional channel for managers to
further enhance the benefits of earnings management. I
investigated experimentally the relationship between the
abnormal media tone before the earnings announcement
release and the earnings management that occurred in the
year preceding the annual report. There is evidence that
the media’s unusually upbeat tone just before the earnings
announcement is linked to increased degrees of profit
management. The results support the instrumental hypoth-
esis of the media, which holds that the media press is a tool
used by company management to impact stock prices and
aid in the achievement of earnings management. This is

Table 13: Robustness check with different kinds of media

(1) (2) (3) (4)
Ab_Tone_P1t + 1 Ab_Tone_P2t + 1 Ab_Tone_N1t + 1 Ab_Tone_N2t + 1

DACt 0.042*** 0.039*** 0.012** 0.010**
(4.31) (3.96) (2.56) (2.48)

SIZEt −0.002* −0.003** −0.001* −0.001*
(−2.24) (−2.55) (−1.99) (1.89)

LEVt −0.006 −0.007 −0.001 −0.000
(−1.67) (−1.35) (−1.27) (−0.10)

BMt −0.004** −0.005** −0.005*** −0.005***
(−2.44) (−2.31) (−3.54) (−3.05)

AGEt 0.000** 0.000* 0.000*** 0.000***
(2.24) (1.87) (5.63) (4.97)

SOEt −0.003* −0.001* 0.002*** 0.002***
(−2.12) (−2.16) (3.19) (3.22)

ANLSTt 0.008*** 0.005*** 0.003*** 0.002**
(5.77) (6.70) (8.00) (5.10)

INSt 0.000*** 0.000** 0.000*** 0.000***
(3.21) (2.43) (7.18) (6.70)

ROAt 0.037** 0.072*** 0.007 0.009**
(2.13) (3.51) (1.56) (2.13)

EPSt 0.009*** 0.011*** 0.002*** 0.002***
(5.47) (5.52) (5.81) (6.24)

MCt −0.005*** −0.009*** −0.001*** −0.000
(−3.60) (−5.13) (−3.06) (−1.00)

Interceptt −0.028 0.042 0.047*** 0.056***
(−1.12) (1.36) (8.55) (8.79)

Fixed Industry YES YES YES YES
Fixed Year YES YES YES YES
N 34,644 34,644 34,644 34,644
R2 0.084 0.048 0.442 0.339

This table documents the analysis using two kinds of media: paper media and net media. Industry and year fixed effects (Industry and Year dummies)
are included in the regression. Figures in parentheses are t-statistics, which are based on standard errors adjusted for firm and time clustering
(Petersen, 2009). Levels of significance are denoted by *(10%), **(5%), and ***(1%).
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because it is improbable that the media would abruptly
shift its slant and allow the company to respond.

More specifically, this article uses media reports col-
lected from the CNRDS database. I determine the abnormal
media tone of each company in the 30 days leading up to its
earnings announcement by calculating its DAC. The results
show a strong positive correlation between the abnormal
media tone and the company’s level of earnings manage-
ment. This article also investigates the possible impact
of managers’ media experiences, insider sales, and other
external corporate monitors on the relationships between
abnormal media tone and earnings management. According
to the data, the relationship is stronger for companies whose
managers sell their ownership in the next period, for man-
agers who have previously worked in the media, and for

corporations with fewer institutional holdings, less analyst
coverage, and a worse reputation for audit firms. These
results support our theory on the media’s supplemental
role in profit management.

This study outlines the dual functions that the media
plays and offers insightful information about the relation-
ships between media and earnings management. In research,
I handle aberrant tone as a dependent variable. As research
on textual and technical innovations grows, I am also able to
explore and analyze textual information’s distinct content
elements in greater detail.

Table 14: Robustness check with province-fixed effects

(1) (2)
Ab_Tone1t + 1 Ab_Tone2t + 1

DACt 0.076*** 0.066***
(2.89) (3.32)

SIZEt 0.013*** 0.006*
(3.00) (1.94)

LEVt −0.054*** −0.043***
(−4.09) (−4.66)

BMt −0.056*** −0.033***
(−3.25) (−2.69)

AGEt 0.001*** 0.001***
(2.77) (3.23)

SOEt 0.015** 0.010**
(2.26) (2.00)

ANLSTt 0.024*** 0.018***
(7.25) (7.58)

INSt 0.002*** 0.001***
(5.44) (4.49)

ROAt 0.079* 0.046
(1.78) (1.41)

EPSt 0.007 0.006
(1.21) (1.60)

MCt −0.052*** −0.038***
(−12.00) (−12.18)

Interceptt −0.008 0.061
(−0.14) (1.19)

Fixed Province YES YES
Fixed Industry YES YES
Fixed Year YES YES
N 34,644 34,644
R-squared 0.097 0.096

This table shows the Robustness check with province-fixed effects.
Province, Industry, and Year refer to province, industry, and year fixed
effects, respectively. Figures in parentheses are t-statistics, which are
based on standard errors adjusted for firm and time clustering
(Petersen, 2009). Levels of significance are denoted by *(10%), **(5%),
and ***(1%).

Table 15: Endogeneity by instrumental variables

(1) (2) (3)
DACt Ab_Tone1t + 1 Ab_Tone2t + 1

DAC_Industryt 0.983***
(17.99)

DACt 0.076*** 0.066***
(2.71) (3.23)

SIZEt 0.001 0.016*** 0.009***
(0.38) (4.05) (2.93)

LEVt −0.023*** −0.066*** −0.055***
(−4.87) (−4.89) (−5.61)

BMt 0.046 −0.072*** −0.045***
(0.83) (−4.20) (−3.60)

AGEt −0.001*** 0.001** 0.001**
(−4.67) (2.00) (2.40)

SOEt −0.009*** 0.016** 0.018**
(−4.19) (2.58) (2.24)

ANLSTt 0.003** 0.023*** 0.016***
(2.41) (7.25) (7.69)

INSt −0.000 0.002*** 0.001***
(−0.15) (5.10) (4.15)

ROAt −0.097*** 0.056 0.030
(−6.33) (1.15) (0.78)

EPSt 0.018*** 0.008 0.007*
(11.05) (1.61) (1.91)

MCt −0.001 −0.055*** −0.040***
(−0.23) (−13.27) (−13.21)

Interceptt 0.007 −0.071 0.016
(0.30) (−1.04) (0.32)

Fixed Industry YES YES YES
Fixed Year YES YES YES
N 34,644 34,644 34,644
R-squared 0.058 0.080 0.089
F-statistics for the joint significance
of the instruments

561.17*** 546.84***

This table shows the results that using two-stage least square method
(2SLS). Specifically, DAC_Industry is the average of industry of the earn-
ings management. Columns (1) is the result of the first stages and
columns (2) and (3) are the results of the second. Industry and year
fixed effects (Industry and Year dummies) are included in the regres-
sion. Figures in parentheses are t-statistics, which are based on standard
errors adjusted for firm and time clustering (Petersen, 2009). Levels of
significance are denoted by *(10%), **(5%), and ***(1%).
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While research has shown that both media tone and
earnings management can affect stock prices in the near
term, this article is the first to reunite the two, usually sepa-
rate, subsets of the literature to demonstrate the joint use of
the two strategies before the earnings announcement. Our
research adds to the body of knowledge on media spin by
demonstrating how corporations can sway the opinions of
the media, in addition to suggesting a new role for themedia
in earnings management. Based on this article, considering
the continuous development of text analysis and machine
learning methods, future research could further focus on
the manipulative behavior of managers on text similarity,

text content topic, etc., and examine its influencing factors
and economic consequences.
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Table 16: Endogeneity by analyst expectations

(1) (2) (3) (4)
Ab_Tone1t + 1 Ab_Tone2t + 1 Ab_Tone1t + 1 Ab_Tone2t + 1

DACt 0.073*** 0.062*** 0.072** 0.062***
(2.63) (3.10) (2.62) (3.10)

ANLST_averaget 0.008 −0.002
(1.02) (−0.50)

ΔANLST_averaget 0.001 −0.009
(0.14) (−0.87)

SIZEt 0.016*** 0.009*** 0.016*** 0.009***
(3.97) (2.85) (4.01) (2.84)

LEVt −0.065*** −0.054*** −0.064*** −0.053***
(−4.81) (−5.46) (−4.79) (−5.44)

BMt −0.072*** −0.045*** −0.073*** −0.045***
(−4.12) (−3.61) (−4.17) (−3.62)

AGEt 0.001** 0.001*** 0.001** 0.001***
(2.31) (2.63) (2.20) (2.68)

SOEt 0.016** 0.011** 0.016** 0.011**
(2.57) (2.27) (2.58) (2.27)

ANLSTt 0.023*** 0.018*** 0.023*** 0.018***
(7.14) (7.56) (7.15) (7.48)

INSt 0.002*** 0.001*** 0.002*** 0.001***
(5.05) (4.23) (5.14) (4.22)

ROAt 0.064 0.037 0.065 0.036
(1.39) (1.08) (1.41) (1.07)

EPSt 0.005 0.007* 0.007 0.007*
(0.89) (1.67) (1.27) (1.73)

MCt −0.055*** −0.040*** −0.055*** −0.040***
(−13.37) (−13.27) (−13.34) (−13.28)

Interceptt 0.078 0.014 −0.068 0.014
(1.15) (0.31) (−1.01) (0.31)

Fixed Industry YES YES YES YES
Fixed Year YES YES YES YES
N 34,644 34,644 34,644 34,644
R2 0.080 0.089 0.080 0.089

This table documents the effect of earnings management on abnormal media tone after controlling analyst expectations. ΔANLST_average equals the
average of analyst expectations of company i in 30 days before the earnings announcement of year t minus actual EPS in year t – 1. The dependent
variable for columns (1) and (3) are Ab_Tone1t + 1 and Ab_Tone2t + 1 are for columns (2) and (4). Industry and Fixed Years (Industry and Year dummies)
are included in the regression. Figures in parentheses are t-statistics, which are based on standard errors adjusted for firm and time clustering
(Petersen, 2009). Levels of significance are denoted by *(10%), **(5%), and ***(1%).
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Appendix

Table A1: Variable definitions

Variable Definitions

DAC The regression residual is calculated by modified Jones model
Ab_Tone1 The difference between the news tone of report j of firm i during the 30 days and the average media tone of the other

companies in the same industry in 30 days before the earnings announcement
Ab_Tone2 The difference between the news tone of report j of firm i during the 30 days and the average media tone during the period

between last earnings announcement and 30 days before this earnings announcement
REDUC REDUC = 1 if the CEO reduces his equity in the 180 days after the earnings announcement and REDUC = 0 otherwise
MEDIA MEDIA = 1 if managers of the company have worked or studied in the media industry and if not, MEDIA = 0
AUDIT The indicator variable for audit firms, equals 1 if the audit firm belongs to the top 4 audit firms and zero otherwise
ANLST_average The average of analyst expectations of company i in 30 days before the earnings announcement of year t
ΔANLST_average The difference between analyst prediction and the firm’s EPS of the previous year
Forecast If the performance forecasts are “big increase,” “slight increase,” “turn loss into profit,” or “continued profit,” Forecast = 1;

and Forecast = 0 otherwise
Earnings Earnings equal to the difference between EPS in preliminary earnings estimate in year t and the actual EPS in year t – 1
SIZE The natural logarithm of the book value of total assets at the end of the fiscal year
LEV Firm financial LEV, calculated as total liabilities divided by total assets
BM The market-to-book ratio
AGE The natural logarithm of the years after IPO
SOE The indicator variable for executive ownership, equals 1 if the company is owned by state and zero otherwise
ANLST The natural logarithm of one plus the number of firm’s followed analysts
INS The proportion of INS in total shares
ROA Return on assets measured at the end of fiscal year t
EPS The ratio of profit after tax to total equity
MC The natural logarithm of media attention plus 1
DAC1 The regression residual is calculated by modified Jones model
DAC2 DAC2 = 1 if DAC > 0 and DAC2 = 0 otherwise
Ab_Tone3 The news tone is calculated by equation (9) in which I use the intensity of the news tone as weights. The measurement of

abnormal media tone is calculated by equation (3)
Ab_Tone4 The news tone is calculated by equation (9) in which I use the intensity of news tone as weights. The measurement of

abnormal media tone is calculated by equation (4)
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