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Chief Executive Officers (CEOs) have incentives to communicate with their investors after news 
releases if the market misinterprets the news. I examine how CEOs communicate with the market 
through their trading patterns. I find that CEOs are more likely to purchase shares after positive 
and negative news releases, suggesting that they want to confirm their positive news if the market 
underreacts to it and want to mitigate the market overreaction to their negative news by purchasing 
shares. These patterns vary conditional on the information environment and news categories. My 
results suggest that CEOs can make the news salient via their trading pattern. 
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1. Introduction 

CEOs have private information. When the private information is revealed to the market, the media 

play an important role in disseminating it to the market. However, because of the information 

asymmetry between insiders and outside investors, the investors may not be able to interpret the 

news correctly, even if the news media convey full information. This could result in a gap between 

the true information and the market reaction. CEOs are well aware of the information transfer 

between the media and the market, so they have incentives to fill the gap by communicating with 

their investors. However, this raises the following question: How do CEOs communicate with their 

investors? 

 CEOs work for companies, and they have information advantages over external investors. 

They know what the revealed information means, while the market may not understand the 

information correctly. Therefore, they immediately recognize the informational gap between the 

true information and the market reaction after news releases. One way that they can resolve the 

CEOs communicate with their investors via their trading patterns after the news is revealed. 

CEOs could send a signal to the market about the news by trading their shares if the market 

misinterprets the news. They can see the gap and have incentives to fill it by communicating with 

the market if the market underreacts (overreacts) to positive (negative) information for several 

reasons, including the shareholders  wealth, career concerns, reputations, and profits. 

In other cases, CEOs have no incentive to send signals to the market, as the market  underreaction 

to negative information and overreaction to positive information would be beneficial to their 

shareholders  wealth. Thus, I hypothesize that CEOs will 

their news by purchasing shares in the open market and that the patterns would vary conditional 
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on the news tone.  

From the perspective of signaling theory, it is necessary that CEOs who do not have any 

superior information to the public information should not be able to mimic the trading patterns of 

CEOs with superior information. For example, CEOs could send the false positive information to 

pursue their own benefits. However, I can rule out this possibility because signaling through open 

market purchase is costly without true positive information. Since the mispricing should be fairly 

priced in the long run, the market can figure out whether the signal is true. CEOs should reckon 

for their incorrect signaling. This could have a negative effect on their wealth, career concerns, 

and/or reputation. Thus, CEOs are reluctant to send the signal without any additional information.  

Because trading shares without the information is costly, the expected profitability of the 

open market purchase also 

communication with the market through their trading pattern. Since CEOs know the true 

information and analyze the informational gap well, they will perceive that the signaling is not 

costly with the additional information they have. 

I first examine CEO trading patterns after news releases, regardless of the news tone. I find 

that CEOs are more likely to purchase shares in the open market after the news media releases 

firm-specific news. This suggests that CEOs may still have private information about the released 

news and they want to provide an additional piece of information to the market. To be specific, 

the empirical evidence shows that an increase in media coverage stimulates CEOs to buy their 

compan  shares. This can be explained in that enhanced news coverage about the firm will 

include positive news and negative news, and the market may underreact (overreact) to positive 

(negative) news. Thus, CEOs will have incentives to confirm their positive news in the case of the 

market underreaction to the positive news and mitigate the market overreaction to the negative 
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news by performing open market purchases. 

Turning to news sentiment, I examine whether there are heterogeneous relations between 

the news tone and CEO trading pattern. I find empirical evidence that CEOs are more likely to 

purchase shares in the open market after positive and negative news releases. This suggests that 

CEOs may send the signal to the market to confirm the positive information if the market 

underreacts to the released positive news. In contrast, it also suggests that CEOs may send a signal 

to the market to mitigate the market overreaction to the negative news.  

To understand the underlying economic channels driving the results, I investigate the 

relations above depending on the 

transparent information environment based on analyst coverage and institutional ownership. 

Investors in firms with a transparent information environment would have better access to 

information than investors in firms with an opaque information environment. This means that 

information dissemination would be much more active in firms with transparent information 

channels and CEOs in these firms have a different incentive structure. For example, CEOs in firms 

with transparent information environments would have less incentive to send the signal to the 

market in the case of a positive news release because there is little likelihood of market 

underreaction to positive news. In contrast, the CEOs would have more incentive to send the signal 

to their investors in the case of a negative news release because there is a greater likelihood of 

market overreaction to negative news in the face of transparent information channels.  

Using analyst coverage and institutional ownership as proxies for the information 

environment, I find that CEOs are less likely to perform open market purchases in firms with 

intensive analyst coverage and institutional ownership after positive news releases; however, I find 

mixed empirical results concerning CEO trading patterns in the transparent information 
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environment after negative news releases. I find that CEOs in firms with intensive institutional 

ownership are more likely to purchase shares after negative news releases than CEOs in firms with 

opaque information environments are. However, I find a negative and statistically significant result 

using intensive analyst coverage as a proxy for the transparent information environment. The 

results suggest that CEOs are extremely careful to send the signal to the market in the case of the 

market overreaction to the negative news under the transparent information environment and that 

intensive monitoring through high institutional ownership could motivate CEOs to correct the 

mispricing by purchasing shares. Overall, there are heterogenous CEO trading patterns conditional 

on the information environment. 

Next, I examine whether the news category is associated with the CEO trading pattern after 

a news release. Based on the RavenPack News Analytics category, I define news about revenue, 

earnings, analyst rating, and credit rating as hard news, and news about other topics is considered 

soft news. Hard news captures firms  fundamentals, whereas, soft news would be less value-

relevant news. Thus, the market should pay more attention to hard news, with limited attention to 

soft news.  

I find a negative relationship between positive hard news coverage and CEO open market 

purchases. This suggests that information transfer through the news coverage will be efficient 

because of the nature of hard news. Since s, 

investors will pay sufficient attention to positive hard news. Thus, there is little possibility that 

there will be an informational gap between the true information and market reaction.  

I find a positive relationship between positive soft news and CEO purchases, suggesting 

that CEOs are more likely to send the signal to the market because the market does not interpret 

the positive soft news well and could underreact to the news because of limited attention to soft 
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news. I also find a positive relationship between negative hard news coverage and CEO open 

market purchase. This supports the market overreaction story. Because investors pay attention to 

hard news, there is little possibility of a market underreaction. However, there is a higher 

possibility of a market overreaction to negative hard news because of the high level of investor 

attention and public investors  taste for negative news (e.g., Stafford 2014; Trussler and Soroka 

2014). 

Next, I investigate the market reaction to CEO open market purchase. I estimate cumulative 

abnormal returns to capture the market reaction. I find that the market positively reacts to open 

market purchases followed by news coverage. Moreover, the news-related purchases outperform 

the other CEO purchase transactions. This suggests that the CEO trading pattern makes the news 

salient.  

I also find a positive market reaction to the 

news coverage in the pre-transaction period, but the positive market reaction disappears for the 

ket purchase based on a [ 5, 1] window. This suggests that such a CEO trading 

pattern would have significant credibility, but CEOs tend to react to the market underreaction to 

positive news and market overreaction to negative news differently.  

In the case of a market underreaction, CEOs are more likely to react immediately, as they 

have additional positive information, which means that the cost of trading is relatively small. In 

contrast, I find a positive market reaction to negative news-related CEO purchase, and this result 

only holds for the [ 5, 1] window specification, suggesting that CEOs tend to send the signal to 

the market through their trading pattern carefully in the case of the market overreaction because 

of the relatively high cost of trading.      

To investigate whether the market reaction is solely related to the profitability of the CEO 
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trading pattern, I explore the long-run market reaction to CEO open market purchase. Because the 

short-run market reaction is related to both news and CEO purchase transactions, I expect that the 

market will respond promptly to the additional information, and the news-related purchases will 

not outperform in the long run. I find empirical evidence that is consistent with my hypothesis. 

Finally, I discuss alternative explanations for the empirical results of my paper. Some may 

argue that my results are driven by CEOs  incentive to exploit private information for increasing 

their personal wealth. To mitigate this concern, I investigate whether CEOs dispose their shares to 

realize profits as early as possible. I find that the average number of days between the purchase 

date and subsequent sale transaction is around 1,682 days, which is significantly longer than the 

restricted period of 180 days. In addition, I examine whether CEOs report their transactions as 

early as possible. They would report early if they intended to communicate with the market. I find 

that reporting gaps significantly decrease as cumulative news coverage increases. These results 

suggest that CEOs intend to communicate with their investors via their trading patterns. 

The results are robust through extensive robustness checks, including analysis with 

different units of analysis, various time windows, analysis with alternative media measures, and 

sub-sample period analysis to avoid any bias caused by the pre-Sarbanes Oxley Act (SOX) period. 

In addition, for mitigating a concern about post-earnings announcement drift (PEAD), I examine 

the analysis, excluding observations within a month of the earnings announcement, and the results 

are robust. 

This paper contributes to the literature on insider trading. Previous studies have focused on 

insider trading before information releases (e.g., Ke, Huddard, and Petroni 2003; Fidrmuc, 

Goergen, and Renneboog 2006; Jagolinzer 2009) and return predictability of insider trading (e.g., 

Seyhun1986 and 1998; Lakonishok and Lee 2001; Jenter 2005), but my study focuses on insider 
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trading after information releases and considers insider trading as a way of communicating with 

the market. Accordingly, my paper adds to the literature on investor relations by exploring how 

CEOs communicate with their investors via their trading patterns. Past literature on investor 

relations has investigated the effects of investor relations (IR) activities on firms  visibility, media 

coverage, investor following, and firm value (e.g., Bushee and Miller 2012; Kirk and Vincent 

2014; Karolyi and Liao 2017). In contrast to these studies, my paper suggests an insider-oriented 

communication method that can mitigate the information asymmetry between insiders and outside 

investors. 

This paper also contributes to the literature on the role of media in accounting and finance. 

Previous studies suggest that the media play a monitoring role for identifying accounting and 

corporate frauds (e.g., Miller 2006; Dyck, Volchkova, and Zingales 2008; Dyck, Morse, and 

Zingales 2010), triggering firms  self-purification of their corporate governance quality (e.g., Joe, 

Louis, and Robinson, 2009), disciplining CEOs  compensation packages (e.g., Kuhnen and 

Niessen 2012), and mitigating 

Zhang 2015; Rogers, Skinner, and Zechman 2016). I contribute to the literature by investigating 

CEOs  trading patterns conditional on media coverage and media sentiment. 

The remainder of the paper is organized as follows. Section 2 of the paper provides a 

literature review. Section 3 describes the data on insider transactions, media coverage, as well as 

the other data I use in the paper. Section 4 provides the main results on the relationship between 

media and CEO trading pattern. Section 4 also explores whether information environment of the 

company and types of news play an important role in the relation between media and CEO trading 

pattern, the market reaction to CEO trading pattern, and whether CEOs have intentions to 

communicate with the investors. Section 5 concludes. 
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2. Literature Review 

2.1 CEO Trading Patterns 

Most previous literature on insider trading has focused on insider trading prior to public 

information release (e.g., Ke, Huddard, and Petroni 2003; Fidrmuc, Goergen, and Renneboog 

2006; Jagolinzer 2009). In addition, most previous studies have examined whether insiders exploit 

private information to realize profits when they trade shares of firms with which they are affiliated 

(e.g., Seyhun1986 and 1998; Lakonishok and Lee 2001; Jenter 2005). 

Distinct from insider purchases, insider sales are not informative. As previous studies 

suggest, insiders tend to dispose their shares for diversifying their wealth portfolios (e.g., 

Lakonishok and Lee 2001; Jenter 2005). In addition, insiders would be reluctant to sell the shares 

because of litigation risk, even though private information motivates the sales. 

In contrast to previous studies, I focus on CEO trading patterns after news releases. 

Kolasinski and Li (2010) examine insider trading patterns after public information releases, 

representing the earnings announcement. They find that insiders purchase shares after good 

earnings surprises and sell shares after bad earnings surprises. The results suggest that managers 

have private information about their companies  stock prices, and their trading patterns are 

informative in terms of profitability. However, different from this research, my study focuses on 

both hard and soft news and finds that the main results are driven by soft news releases, suggesting 

that my results are not driven by PEAD. 

There is a lack of studies about the determinants of CEO share trading. There may be 

several reasons why CEOs time their share transactions, and the profitability of this trading does 

not seem to be the only reason. Thus, in this paper, I explore how CEOs communicate with their 

investors using their open market share-trading pattern to fill a gap in the literature.  
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2.2 Media in Finance 

There are several studies regarding the effects of media coverage and media sentiment in finance 

and accounting. From the perspective of information dissemination, the media help mitigate 

uncertainty in the capital market. They provide the market with both existing and new information. 

Previous studies have suggested that the information affects stock prices and stock returns (e.g., 

Bushee, Core, Guay, and Hamm 2010; Fang and Peress 2009; Huberman and Regev 2001; Peress 

2014). In addition, past literature has documented the role of media in corporate governance. Miller 

(2006), Dyck, Volchkova, and Zingales (2008), and Dyck, Morse, and Zingales (2010) report that 

news coverage helps in identifying accounting and corporate frauds. In addition, studies have 

revealed the disciplinary effects; for example, Joe, Louis, and Robinson (2009) show that 

negative news coverage s firms improve their corporate 

governance quality by replacing their CEO and/or chairman and changing the board structure. This 

-purification. 

Core, Guay, and Larcker (2008) and Kuhnen and Niessen (2012) find mixed empirical 

evidence on the effects of media coverage on CEO compensation policy. Core, Guay, and Larcker 

(2008) find that the negative media coverage does not affect firms  executive compensation policy, 

but Kuhnen and Niessen (2012) stated that CEO compensation related news coverage affects 

 

Dai, Parwada, and Zhang (2015) and Rogers, Skinner, and Zechman (2016) examine the 

effects of the media on insider trading. The former explores the role of media on the profitability 

of insider trading, with the study finding that news coverage negatively affects the profitability of 

insider trading by disseminating news to the market because of 

The latter study examines the effects of news releases on the capital market, finding that insider 
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trading related news affects stock prices and trading volume.   

Despite the studies mentioned above, there is not enough research on insider trading 

patterns after news releases. The previous studies concerning the relationship between media and 

insider trading have focused on the profitability of insider trading after news releases. In addition, 

most studies have concentrated on whether insiders utilize private information to realize profits in 

their personal wealth, but in this paper, my focus is on how insiders use their trading patterns as a 

means of communicating with their investors.  

There is also a lack of research regarding the different effects of news tones. I examine 

whether news sentiment is associated with CEO trading patterns to tease out the heterogenous 

effects of positive and negative news under different information environments. The evidence in 

this paper contributes the literature on the determinants of insider trading patterns.  

 

3. Data 

I compile a wide-ranging data from a variety of sources. I mainly collect event-based transaction-

level CEO insider trading data from the Thomson Reuters Insider Filing database. For media 

coverage and sentiment data, I collect the data from RavenPack News Analytics, which is widely 

used by research papers in accounting and finance. In addition, I obtain balance sheet data and 

income statement accounting data from Standard & Poor's Compustat Fundamentals, and stock 

prices and market capitalization data are from the Center for Research in Security Prices (CRSP). 

In addition, I collect CEO compensation data from Compustat ExecuComp. Institutional 

ownership data is collected from Thomson Reuters Institutional (13f) Holdings, and analyst data 

is obtained from the Institutional Brokers Estimate System (I/B/E/S). 

To qualify for inclusion in the sample, a firm must be listed on NASDAQ, NYSE, and 
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AMEX stock markets and also be covered by the Thomson Reuters Insider Filing Database. 

Additionally, I eliminate observations with missing stock prices, stock returns, and number of 

shares outstanding. 

To construct firm-person-day-level data, I start with the CRSP Daily dataset and Compustat 

Fundamentals annual data. I only include sample firms that have at least one CEO transaction 

data coverage of RavenPack, the sample period of the final dataset is from 2000 to 2016. The final 

dataset consists of 5,339 sample firms, and total number of observations is 13,873,842.   

 

3.1 CEO Trading Measures 

To construct the CEO insider trading measures, I follow previous literature concerning option 

exercise and share trading among CEOs and/or executives (e.g., Malmendier and Tate 2005; 

Malmendier and Tate 2008; Cicero 2009; Klein and Maug 2011; Malmendier, Tate, and Yan 2011; 

Fos and Jiang 2016). Data on CEO stock transactions and derivative transactions are collected 

from the Thomson Reuters Insider Filings database. Data on stock transactions are available from 

1986, and data on derivative transactions are available from 1996. I match these data with the 

CRSP database to verify whether the transaction prices posted on the TIF database are correct. 

Following Heron and Lie (2007) and Bebchuk, Grinstein, and Peyer (2010), I define an insider as 

a CEO if she is classified either as the CEO or president of the company on the TIF database.  

 To identify CEO trading patterns, I only retain all open market purchases and sales by 

CEOs of publicly traded firms. Shares acquired through stock awards and trades with employers 

are excluded from my data. The TIF database provides transaction codes and 

acquisition/disposition indicators. To construct CEO share trading variables, I only retain 
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transaction codes with appropriate acquisition/disposition flags, such as observations with 

s 

disposition flags.  

Following Malmendier, Tate, and Yan (2011), I drop observations representing 

amendments of prior records to avoid double-counting transactions. In contrast to from 

Malmendier, Tate, and Yan (2011), I check transactions with multiple amendments using the 

Amendment Concordance of the TIF data and drop all transactions with multiple amendments. 

This is because I do not know whether the amendment is related to omitted transactions or 

inaccurate records. 

Because my study investigates how CEOs communicate with their investors by trading 

their shares, share transactions regarding routine stock-based compensation and/or company 

disposition are not suitable for capturing individual CEOs  trading patterns, which send signals to 

the market, under information asymmetry. Buy is an indicator variable that is equal to 1 if the CEO 

performs open market stock purchase within a specified date, and Sell is an indicator of daily open 

market sales transactions. 

The TIF database provides ample information on insider stock trading and derivative 

trading, with 

using TIF database. First, the data are too noisy to retain all the transactions. Thomson Reuters 

provides a cleanse indicator that indicates the level of accuracy of each transaction-level data.3 I 

eliminate transactions without transaction price information. I also remove transactions that have 

lower transaction prices than the lowest trading price during the day or higher transaction prices 

                                                                 
3 Following Malmendier, Tate, and Yan (2011), I only keep transactions with cleanse codes of or 
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than the highest trading price during the day.  

The second concern relates to Although the Thomson 

Reuters 

role is not perfectly correct. Even when I match CEOs in the TIF database to CEOs in the 

Execucomp data, I can see some discrepancies between the two datasets. This is why I adopt a 

name-matching process to identify CEOs between Thomson Reuters Insider Filing data and 

Execucomp. To mitigate the concern about missing CEOs with no open market transaction records 

in the TIF data, I include both CEOs who have at least one open market share transaction record 

in TIF data and all Execucomp CEOs. 

 

3.2 Media Coverage Measures 

Following previous studies investigating the effects of media or the determinants of media 

coverage and/or media sentiment, I construct media coverage and media sentiment variables. Since 

the RavenPack News Analytics comprises event-based data, I consider the number of news 

coverage as zero if there is no news observation in a day. 

Following Dai, Parwada, and Zhang (2015), I use the number of news coverage as one of 

the key proxies for media coverage. In contrast to their measure, which represents the amount of 

news coverage scaled by 100, I employ the log transformation to mitigate skewness in the key 

variables. However, I also follow original news coverage measures for the 

robustness checks. Because the unit of analysis of this paper is the transaction-date level, I 

construct the key news coverage variable, which is the natural logarithm of 1 + the cumulative 

number of news coverage items in certain windows. To incorporate news momentum effects, I 

also construct the news coverage variables that have only pre-period news coverage. 
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In addition to news coverage measures, I construct the news sentiment variables indicating 

scores, the Event Sentiment Score (ESS) and Composite Sentiment Score (CSS), I identify the 

tone of each news item. 

The ESS represents the news sentiment for a given company by measuring diverse proxies 

sampled from the news. To determine the sentiment score, financial and economic experts, who 

-specific news event. 

Based on the categorized and rated firm-

score ranging from 0 to 100. In this setting, scores above 50 represent positive sentiment and scores 

below 50 represent negative sentiment. A sentiment score of 50 signifies neutral sentiment. In 

addition to the expert consensus survey data, the algorithm considers a wide range of factors, 

including the emotional factor, which is based on words and phrases in the news; weather and 

climate factor; analyst rating factor; credit rating factor; fundamental comparison factor, which 

analyzes numerical differences between the actual and estimated values in various financial and 

economic indicators and/or figures and values stated in the news; and casualties factor. 

The CSS represents the news sentiment for a given story by combining three sentiment 

analysis methodologies, as follows: the traditional tagging methodology, expert-trained classifier 

methodology, and market response methodology. First, the traditional tagging methodology 

analyzes news stories and identifies positive and negative words and phrases in the news about 

global equities and earnings evaluations. Second, the expert consensus methodology analyzes 

news about mergers, acquisitions, takeovers, and corporate action announcements and short 

commentary and editorials on global equity markets. Finally, the market response methodology 

identifies and maps individual words or word combinations in the news headlines to the price 
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effects on the stocks of the companies mentioned in the headline. Using intraday tick data from 

100 large-cap stocks, the methodology measures the relative volatility, which is the volatility 

divided by the mean of volatilities of all companies during the same time periods of the mentioned 

 

term. Based on the methodologies, RavenPack suggests that news with a CSS above 50 is positive 

news, news with a CSS below 50 is negative news, and news with a CSS equal to 50 is neutral 

news. 

Although the ESS and CSS are positively correlated at the 1% significance level, it is 

possible to have some conflicts between the two sentiment scores. According to the RavenPack 

News Analytics user manual, the two measures generally have the same sentiment direction, but 

they could have different directions because each measure captures different perspectives on 

sentiment for the same news. Since the ESS utilizes a category-based algorithm and represents the 

news sentiment for a given company, ESS is independent from CSS, which depends on five 

sentiment scores and represents the news sentiment for a given story. 

Based on the ESS and CSS, I classify the news into positive, negative, and neutral news. 

To measure news tone, I construct ratios of positive (negative) news, defined as the number of 

positive (negative) news items within certain windows normalized by the number of news 

coverage items within the windows. In addition, I construct a natural logarithm of the number of 

positive (negative) news items as proxies for media sentiment. Furthermore, I construct indicator 

variables of positive (negative) news within certain windows. For the robustness checks, I also use 

the sentiment score as a proxy for media sentiment. Following Bushman, Williams, and 

Wittenberg-Moerman (2016), I use the average media sentiment score across all firm-specific 

news articles published over various periods. To be specific, I use the average ESS and average 
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CSS over the past 2-, 3-, 5-, and 10-day periods. Before calculating the averaged sentiment scores, 

I apply a linear transformation to each individual sentiment score and define the media sentiment 

as Sentiment Score  50, scaled by 50. 

 

3.3 Control Variables 

I follow prior studies (e.g., Klein and Maug 2011; Dai, Parwada, and Zhang 2015; Fos and Jiang 

2016) to control for several firm characteristics that could affect CEOs  trading behavior. Firm 

size (Ln(Size)) is the natural logarithm of the firm s market capitalization. Market-to-book (MTB) 

is the market-to-book ratio at the prior year-end. Stock returns (Return) are stock returns over the 

prior 12 months, calculated using a monthly rolling window. I also control for the Amihud (2002) 

illiquidity measure (Illiquidity) and idiosyncratic risk (IVOL

residual return from a regression of daily stock returns on Fama French  three factors during the 

past year. To control for news size effects, I include news coverage (LN(News Coverage)), which 

is the natural logarithm of 1 + news coverage in certain windows. To control for the information 

environment, I add analyst coverage and institutional ownership variables to some specifications. 

A table of variable definition is presented in Appendix A. 

 

3.4 Summary Statistics 

Summary statistics are presented in Tables 1 and 2. Panel A of Table 1 shows the daily-level 

summary statistics on news, CEO trading, and financial variables. I set three different windows to 

construct these variables, namely [ 2, 1], [ 3, 1], and [ 5, 1], based on average time spent 
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disseminating a unique news item.4 I define positive and negative news based on the CSS, which 

is one of the most comprehensive media sentiment scores, provided by RavenPack News 

Analytics. I also construct the media variables based on the ESS as alternative media variables for 

robustness tests. However, I only report cumulative news coverage variables based on the [ 5, 

1] window for simplicity. I report summary statistics using the [ 2, 1] and [ 3, 1] windows in 

Table 2A in Appendix.  

For the perspective of news sentiment, the distribution of news sentiment is different 

between the ESS and CSS. Figure 1 and Panel A of Table 2A show the trend in the annualized 

number of news coverage items and trend in news coverage by news tone based on the ESS and 

CSS during the sample period. The results show that news coverage increases over time, 

suggesting that the amount of information that investors can access also increases over time. In 

addition, these findings show that positive news occupies the largest portion, which is around 50% 

on average, based on the ESS. However, Figure 1 and Panel A of Table 2A show that neutral news 

occupies the largest portion, around 45% on average, based on the CSS. However, there is no 

significant change in the portions of positive, negative, and neutral news.  

In Panel B of Table 2A, I present the trend in news coverage by news category. Following 

the RavenPack News Analytics categorization, I separate news into two groups, namely hard news 

and soft news. I define more value-relevant news topics, such as revenue, earnings, analyst rating, 

and credit rating, as hard news, while other topics are considered as soft news. Because hard news 

                                                                 
4 RavenPack News Analytics considers an additional news item as a unique news item if the time lag between the first 

unique news release and the additional new release is over 24 hours. Based on its methodology, the average time spent 

disseminating each unique news is about 2 days. Thus, I use relatively short time windows, such as [ 2, 1], [ 3, 1], 

and [ 5, 1].  
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is directly related to firms  fundamentals, there will be sufficient investor attention to hard news 

but relatively limited attention to soft news.  

Panel B of Table 2A shows that there is much more soft news coverage than hard news 

coverage during my sample period. Soft news occupies about 70% on average. This suggests that 

there is a relatively high probability of suffering a market underreaction to the positive news, such 

that CEOs would need to confirm the positive information by purchasing their shares. This is 

because it is easier to overlook soft news than hard news from the perspective of outside investors.  

Table 2 shows the trend in CEO trading patterns. There are more open-market share 

purchases during and after the recent financial crisis from 2007 to 2009 and the dot-com bubble in 

2000 than in normal periods, in terms of both quantity and proportion. These results suggest that 

CEOs may have more incentive to communicate with the market when companies suffer financial 

distress and their career concerns are exacerbated.  

 

<< Insert Table 1 about here >> 

<< Insert Figure 1 about here >> 

<< Insert Table 2 about here >> 

 

4. Empirical Results 

4.1  CEO Trading Patterns after News Release 

In this section, I report on my empirical analysis of the relationship between media and CEO 

trading patterns. First, I focus on whether news coverage is associated with insider trading patterns. 

I estimate the linear probability model outlined below. 
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 (1) 

 

Dependent variables for the linear probability model are CEO share trading indicator 

variables, such as Buy and Sell. In the model, µi signifies -invariant specific effect 

and vt represent that year  specific effect.  is a set of explanatory variables including media 

variables and control variables, and it is an error term. Standard errors are clustered at the firm 

level.  

I use linear probability models to include firm fixed effects.5 Previous studies regarding 

the effects of media in finance have usually controlled for industry fixed effects because Solomon 

and Soltes (2012) suggest that industry-specific effects explain a significant proportion of the 

variation in firm media coverage. However, according to the within- and between-firm variation 

analysis in Panel C of Table 1, we can see that most variations in media variables come from the 

within-firm standard deviation. Thus, I include firm fixed effects in the main regressions. For the 

robustness check, I include industry fixed effects instead of firm fixed effects, and the results are 

robust.  

Table 3 lists specifications examining the relationship between news coverage and CEO 

trading patterns. As the prior literature suggests, enhanced news coverage may increase CEO open 

market purchases, as the market can either underreact or overreact to news and CEOs will want to 

correct the information. The market may underreact to positive news. In this case, the CEO has 

                                                                 
5 Greene (2004) suggests that the nonlinear fixed effects model has disadvantages in controlling for a vast number of 

dummy variables and the coefficients for the dummy variables may be estimated without the necessity of inverting a 

large matrix. In my sample, the number of sample firms is 5,339, which is large enough to obtain biased coefficients. 

Thus, in this paper, I include linear probability model specifications to control for firm fixed effects. 



21 
 
 

the incentive to send a signal to the market by purchasing company shares, as the CEO knows that 

the released positive news does not cover all the positive aspects of the news. Although sending 

the signal through open market purchase is costly, the CEO is willing to do so under the 

information advantage to confirm the positive information. The CEO can also send signal if the 

market overreacts to negative news. Because of the nature of negative news, the CEO should 

expect negative returns on her open market purchase. Even in this case, the CEO may have an 

incentive to send the signal to mitigate the market overreaction to the negative news. 

In Table 3, I find that news coverage positively relates to CEO  open market purchases. 

The empirical evidence supports the expectation I outlined above. The results are consistent for all 

specifications using various time windows. In the untabulated results, I control for industry-

specific time-invariant characteristics by including the two-digit Standard Industrial Classification 

(SIC) code, and the results remain unchanged. In addition, I run a transaction-level analysis using 

open market transactions. Among all the open market transactions, I find that CEOs are more likely 

to purchase shares and less likely to sell shares, and the results are robust to different sets of fixed 

effects. The transaction-level analysis allows me to include CEO fixed effects, because Thomson 

Insider Filing Database provides a unique person identification number. I report the results in Table 

3A of Appendix. 

The above results, however, cannot show whether CEOs respond to the market 

underreaction or overreaction. Thus, I divide news coverage into positive, neutral, and negative 

news coverage in the subsequent analysis.   

 

<< Insert Table 3 about here >> 
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In Table 4, I regress the CEO trading pattern on news tone, including positive news 

coverage and negative news coverage and various control variables. The coefficients on positive 

and negative news variables are all positive and statistically significant in Columns 1 6. The 

magnitude of coefficients is different between positive news and negative news coverage, 

suggesting that CEOs tend to send the signal to the market more carefully in the case of a market 

overreaction to negative news than in the case of a market underreaction to positive news, as 

sending the signal is costly in my setting and negative news will result in negative returns. The 

results are robust to alternative sets of fixed effects, such as industry fixed effects; alternative 

measures of news tone, including dummy variables that indicate whether there exists either 

positive or negative news coverage in the pre-transaction periods; and various time windows.   

Some might argue for the possibility that CEOs purchase shares only for profitability. 

However, the expected profitability of the open market purchase is one of the important factors 

that incentivize CEOs to send the signal to the market by trading shares, as share trading is a costly 

signal without the expected profitability. In addition, it is hard to support this argument because of 

the short-swing profit rule. The Securities and Exchange Commission (SEC) requires insiders to 

return any profits realized from open market purchase and sale of their company shares if the 

transactions occur within a 6-month window, so the regulation discourages 

pursue short-term profits. In my data, the average number of days between a purchase date and the 

next sale date is around 1682 days, which is over 4.5 years. This suggests that my results are not 

only driven by the profitability story. I address this issue in section 8.  

 

<< Insert Table 4 about here >> 
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4.2  The Information Environment 

To provide further evidence that the CEO responds to the media differently, I conduct analyses 

conditional on the 

trades are informative for small firms. This suggests that information environment could 

be an important factor that constructs the informativeness of the transactions. I expect that the 

news will spread out in a big way when the 

the news tone is informative to investors. Thus, investors will have better access to the public 

information and have more channels for receiving the public information. This could mitigate 

concerns about the market underreaction, as an intensive information environment results in more 

efficient positive news dissemination.  

To identify the intensive information environment, I use the natural logarithm of analyst 

coverage over the previous 12 months and institutional ownership at the previous year end. Using 

analyst coverage, I classify firms as having a highly intensive information environment if the 

analyst coverage of the firm falls into the top quintile of the sample distribution, and as less 

intensive otherwise. I also define the highly intensive information environment based on 

institutional ownership in the same way. I estimate linear probability models, including interaction 

terms between the news tone and information environment indicator variables, and report the 

results in Table 5.  

 

<< Insert Table 5 about here >> 

 

As evidenced from Panel A of Table 5, the coefficient on the interaction term between 

intensive analyst coverage and positive news coverage is negative and statistically significant, and 
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the coefficient on the interaction term between intensive analyst coverage and negative news 

coverage is positive and statistically significant. These results are consistent with my expectation.  

The results show that, compared with CEOs in firms with less intensive analyst coverage, 

CEOs in firms with highly intensive analyst coverage are less likely to purchase shares 

as positive news coverage increases. This could be because of the market underreaction to the 

positive information. With a good information environment, CEOs may not have any additional 

positive information about the firm-specific positive news release that the market has not yet 

recognized. In this case, CEOs would not have any incentive to send the signal to their investors 

by trading their shares.  

The results also show that, compared with CEOs in firms with less intensive analyst 

coverage, CEOs in firms with a transparent information environment are less likely to purchase 

shares of their firms as negative news coverage increases. This suggests that the transparent 

information environment effectively disseminates negative news to the market. Because of the 

efficient news dissemination mechanism under the transparent information environment, firm-

specific negative news will spread quickly, and CEOs may not have additional information about 

the revealed negative news.  

In Panel B of Table 5, I report the results for examining the relationship between news tone 

and CEO trading pattern conditional on information environment, proxied by institutional 

ownership. The results for positive news are consistent with the findings using analyst coverage 

as the proxy for information environment.  

There may be concerns about the market overreaction to negative news releases, as an 

intensive information environment could excessively disseminate negative news to the market. As 

I find from Table 4, the magnitude of cumulative negative news coverage is significantly lower 
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than the magnitude of cumulative positive news coverage, suggesting that CEOs are more careful 

when they correct the information after negative news releases. The results of Panel A in Table 5 

are consistent with this interpretation because CEOs are less likely to purchase shares in the open 

market, as negative news cov

transparent. However, Panel B of Table 5 shows that, compared with CEOs in firms with opaque 

information environments, CEOs in firms with transparent information environments are more 

likely to purchase their firms  shares as negative news coverage increases. This suggests that the 

greatest strength of the highly intensive information environment becomes its greatest weakness 

in the case of negative news dissemination. Because of the efficient news dissemination 

mechanism under the highly intensive institutional ownership, firm-specific negative news will 

spread quickly and excessively for the perspective of firms. In addition, intensive institutional 

ownership could provide better monitoring, so CEOs would have more career concerns in the 

situation. Thus, in contrast to intensive analyst coverage, intensive institutional ownership could 

make CEOs mitigate the market overreaction to their negative news. Overall, the stronger effects 

of media sentiment on the likelihood of a CEO  open market purchase for the highly intensive 

analyst coverage and highly intensive institutional ownership reinforce the inference that CEOs 

utilize their trading patterns as a means of communicating with their investors to correct the public 

information. 

 

4.3 The News Category 

In this section, I examine whether the news category is associated with CEO trading patterns after 

news releases. Based on the RavenPack News Analytics category, I define news about revenue, 

earnings, analyst rating, and credit rating as hard news, while other topics are considered soft news. 
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Hard news captures firms  fundamentals, while soft news comprises less value-relevant news.  

Hard news is more likely to contain numerical data that can provide direct information 

about firm value. For example, news about earnings provides numeric data about current 

earnings and previous earnings. Investors can compare the current value with the previous value 

easily, even if they do not have enough financial knowledge to interpret it or pay limited attention 

to the news story. However, investors cannot clearly analyze the effect of news about mergers and 

acquisitions if they are not familiar with industry-specific information, such as the target value, 

firm value of possible alternative target firms, and so on. Thus, there will be sufficient investor 

attention to hard news and limited attention to soft news.  

 

<< Insert Table 6 about here >> 

 

Table 6 shows two different patterns depending on the news category. First, the CEO 

trading patterns following hard news coverage are similar to the CEO trading patterns in firms 

with transparent information environments, suggesting that hard news is more visible because it 

contains information about fir to the hard news, so 

Second, the CEO trading patterns following soft news coverage show that CEOs only need to 

confirm positive soft news when the market underreacts to it. Because soft news is not related to 

s, investors can pay limited attention to the soft news. In addition, outside 

investors may not have enough time to analyze the information on time. It is plausible that even 

analysts and institutional investors could overlook the soft news because of its opaqueness. Thus, 

CEOs have incentives to send signals to the market in the case of market underreaction. CEOs do 
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not have to care about the ma

their shareholder wealth, even though the market has incomplete information.  

 
4.4   

Do CEO trading patterns have credibility? This is an important empirical question because 

investors can learn from CEO trading pattern if CEOs purchase shares in the open market to 

communicate with their investors and investors perceive that the additional information provided 

by CEO trading patterns is credible. CEOs cannot communicate with the investors if they ignore 

the signals from CEOs. Thus, in this section, I investigate the market reaction to CEO open market 

purchases. I estimate cumulative abnormal returns (CAR) for various time windows to capture the 

market reaction to the CEO trading pattern. I collect stock returns from the CRSP and conduct an 

event study using Eventus. I use both a market model and a constant mean return model with a 

255-day estimation period ending 46 days prior to the announcement date. 

Table 7 shows ordinary least squares (OLS) regressions of the CAR on news variables and 

firm-level control variables. For this analysis, I only include CEO open market purchases. All 

control variables are measured at the end of the prior fiscal year. All regressions include firm and 

year fixed effects. I correct all standard errors for heteroskedasticity and group correlation at the 

firm level. 

Columns 1 3 of Panel A in Table 7 show that the market positively reacts to CEO open 

market purchases, which are related to news releases, among all the open market purchases. This 

-news purchase transactions are more informative than purchase 

transactions in other periods, and the market learns from the CEO trading patterns. Regardless of 

news releases, CEO purchases always correct mispricing in the market. CEO purchases following 

news make the news salient. This is why the market reacts positively to CEO purchases in the short 
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run. 

In Columns 4 6 of Panel A in Table 7, I find a positive market reaction to CEOs  open 

market purchases, related to positive news coverage in the pre-transaction period, but the positive 

market reaction disappears in CEOs  open market purchases based on the [ 5, 1] window. This 

suggests that such CEO trading patterns would have significant credibility, but CEOs tend to react 

to the market underreaction immediately because they have additional positive information, which 

means that the cost of trading is relatively small. In contrast, I find a positive market reaction to 

negative news-related CEO purchases, and this result only holds for the [ 5, 1] window 

specification. This suggests that CEOs tend to send the signal through their trading patterns 

carefully in the case of market overreaction because of the relatively high cost of trading. 

Panel B in Table 7 illustrates the long-run market reaction to CEO open market purchases. 

Panel A of Table 7 suggests that CEO open market purchases after news releases are more 

profitable than purchases in other periods. However, it only shows the short-run market reaction. 

Because the short-run market reaction is related to both news releases and CEO purchases, it is 

important to check the long-run market reaction. I expect that the market will respond promptly to 

the additional information through the CEO trading patterns; moreover, the news-related purchases 

will not outperform in the long-run because CEOs have intentions to correct the information by 

purchasing shares during the periods and profitability is not the only reason why they trade the 

shares.  

The long-run market reaction analysis shows that the news-related purchases perform 

better only in the short run. This is consistent with the expectation I outlined above and suggests 

that profitability is not the only motivation for the CEO trading pattern after news releases.  
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<< Insert Table 7 about here >> 

 

4.5  Do CEOs Intend to Communicate with the Market? 

In previous sections, I have found that CEOs are more likely to purchase shares after news releases 

and these trading patterns vary depending on the news tone, firms  information environments, and 

news categories. I interpret the results as showing that CEOs have incentives to correct the 

m  

 A possible alternative explanation for the empirical results, however, is that CEOs pursue 

their profitability by exploiting private information. If CEOs have unrevealed positive information 

and they want to exploit it for their own wealth, then they may want to purchase shares when the 

market underreacts to the revealed positive news or overreacts to the revealed negative news to 

pursue short-term profits. 

 To support the alternative story, CEOs should realize positive profits after their open 

market purchases. This means that they have to sell the shares at a premium. Based on the short-

swing profit rule, corporate insiders must return any profits through open market transactions of 

may sell shares around 180 days after the open market purchase if they are trading only for 

profitability. In contrast, CEOs may not care about timing of the first sale transaction if they have 

intentions to communicate with the market. Panel A of Table 8 shows that average number of days 

between the open market purchase and the next share disposal in the open market is above 4 years, 

which significantly exceeds the 180 days. This suggests that profitability is not the only reason for 

CEOs to trade their shares in the open market. 

 The literature on option backdating shows that there would be significant reporting gaps if 
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insiders exploited the private information to increase their personal wealth (e.g., Lie 2005; Heron 

and Lie 2007). In contrast, CEOs would have incentives to report their transactions as early as 

possible if they have intentions to communicate with the market. Because CEOs want to send the 

 in this case, they do not have any 

incentives to delay the reporting. Thus, I hypothesize that the reporting gaps will be smaller for 

open market purchases following news releases. 

Thomson Reuters Insider Filing data provide both the transaction date and reporting date. 

Following previous studies (e.g., Lie 2005; Heron and Lie 2007), I define the reporting gaps as the 

number of days between the transaction date and reporting date. 

In the pre-SOX period, the SEC requires insiders to report their transactions to the SEC 

within 10 days following the last day of the calendar month in which the transaction occurs. Thus, 

the maximum reporting gap should be around 40 days. I eliminate all pre-SOX observations with 

reporting gaps exceeding 40 days. In the post-SOX period, the SEC requires 2 days to report 

transactions, so the reporting gaps during the post-SOX period should be shorter than 2 days. 

However, there are reporting gap observations, exceeding 2 days, even after the implementation 

of the SOX. To be conservative, I drop all observations that have longer reporting gaps than 2 days 

in the post-SOX period. 

In Panel B of Table 8, I regress the reporting gap on news variables and control variables. 

Columns 1 3 show that the reporting gaps decrease as the cumulative number of news before the 

open market purchase increases, regardless of the time windows. This is consistent with the 

hypothesis that CEOs would report more quickly if they intend to correct the market underreaction 

to the released positive news or overreaction to the released negative news. Columns 4 6 provide 

empirical evidence that the reverse relation between reporting gaps and cumulative number of 
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news in the pre-transaction periods are robust, even after controlling for time-varying firm 

characteristics, stock market controls, time-invariant firm characteristics, and time trends.  

The empirical evidence in this section highlights that pursuing profitability is not the only 

reason why CEOs trade their shares in the open market. While I cannot completely rule out the 

profitability explanation, it appears that CEOs intend to communicate with their investors.  

 

<< Insert Table 8 about here >> 

 

5. Conclusion 

This paper examines how CEOs communicate with investors by trading their shares. I investigate 

whether news coverage and sentiment are associated with CEOs  trading patterns. I find that CEOs 

understand news about their firms better even after the private information is revealed to the 

share-trading strategies for the purpose of communicating with the investors.  

Using insider trading data and media data for 2000 to 2016, I find that CEOs are more 

likely to purchase shares in the open market after positive and negative news releases. In addition, 

I find that these patterns vary conditional on firms  information environments. CEOs in firms with 

a transparent information environment (e.g., firms with either high analyst coverage or large 

institutional ownership) are more likely to purchase shares after negative news releases, suggesting 

that CEOs try to mitigate the market overreaction to firms  negative news by performing open-

market share purchases. In contrast, they are less likely to purchase shares after positive news 

releases, suggesting that they do not have to confirm firms  positive news under the transparent 

information environment.  
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I find that CEOs selectively send signals to investors depending on the news categories. 

CEOs have stronger incentives to correct the mispricing in the cases of the market overreaction 

and market underreaction than in other scenarios. Moreover, I find that the CEO  trading patterns 

have credibility and the market learns from their signals. Finally, and importantly, I find that CEOs 

intend to communicate with the market through their trading patterns, and pursuing profitability 

may not the only reason why CEOs trade shares in the open market. Overall, my results suggest 

that CEOs can make the news salient via their trading patterns. 
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Figure 1. Trend in News Coverage from 2000 to 2016 
This figure shows the annualized number of news coverage trend from 2000 to 2016 and the trend in tone of news 
coverage from 2000 to 2016. News coverage data is collected from RavenPack News Analytics. I identify positive, 
negative, and neutral tone of news based on either the event sentiment score (ESS), which indicates how firm-specific 
news events are categorized and rated as having a positive or negative effect on stock prices by experts with extensive 
experience and backgrounds in linguistics, finance, and economics, or the composite sentiment score (CSS), which 
indicates how the market responds to news articles and is estimated based on stock price reactions, which are 
empirically modeled using intraday data from a portfolio of approximately one hundred large-cap stocks. The 
sentiment score has a value ranging between 0 and 100, with a value above (or below) 50 indicating the positive (or 
negative) sentiment of a given news event, whereas a value of 50 represents a neutral sentiment. More detailed 
information about the trend in news coverage is reported in Appendix.  
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Figure 2. Trend in Corporate Press Release Coverage from 2004 to 2016 
This figure shows the annualized number of corporate press release coverage trend from 2000 to 2016 and the trend 
in tone of corporate press release coverage from 2000 to 2016. Press release coverage data is collected from RavenPack 
News Analytics. I identify positive, negative, and neutral tone of news based on either the event sentiment score (ESS) 
or the composite sentiment score (CSS). The sentiment score has a value ranging between 0 and 100, with a value 
above (or below) 50 indicating the positive (or negative) sentiment of a given press release event, whereas a value of 
50 represents a neutral sentiment. More detailed information about the trend in corporate press release coverage is 
reported in Appendix.  

0

10000

20000

30000

40000

50000

60000

70000

80000

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

N
um

be
r o

f N
ew

s 
C

ov
er

ag
e

Year

Trend in Press Release Coverage (CSS)

PR Coverage Positive PR (CSS) Negative PR (CSS) Neutral PR (CSS)

0

10000

20000

30000

40000

50000

60000

70000

80000

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

N
um

be
r o

f N
ew

s 
C

ov
er

ag
e

Year

Trend in Press Release Coverage (ESS)

PR Coverage Positive PR (ESS) Negative PR (ESS) Neutral PR (ESS)



39
 

 T
ab

le
 1

. S
um

m
ar

y 
St

at
is

tic
s 

Th
is

 ta
bl

e 
pr

es
en

ts
 th

e 
su

m
m

ar
y 

st
at

is
tic

s a
bo

ut
 n

ew
s, 

C
EO

 tr
ad

in
g 

pa
tte

rn
, f

irm
 c

ha
ra

ct
er

is
tic

s, 
an

d 
cu

m
ul

at
iv

e 
ab

no
rm

al
 re

tu
rn

s v
ar

ia
bl

es
. T

he
 sa

m
pl

e 
co

ns
is

ts
 o

f 5
,3

39
 fi

rm
s f

ro
m

 
20

00
 to

 2
01

6.
 P

an
el

 A
 p

re
se

nt
s 

da
ily

-le
ve

l s
um

m
ar

y 
st

at
is

tic
s, 

an
d 

Pa
ne

l B
 p

re
se

nt
s 

da
ily

-le
ve

l s
um

m
ar

y 
st

at
is

tic
s 

by
 C

EO
 tr

ad
in

g 
di

re
ct

io
n.

 P
an

el
 C

 s
ho

w
s 

w
ith

in
- a

nd
 b

et
w

ee
n-

fir
m

 v
ar

ia
tio

ns
 in

 n
ew

s v
ar

ia
bl

es
. D

et
ai

le
d 

in
fo

rm
at

io
n 

ab
ou

t v
ar

ia
bl

es
 a

re
 a

va
ila

bl
e 

in
 A

pp
en

di
x.

 
 Pa

ne
l A

. S
um

m
ar

y 
St

at
is

tic
s:

 D
ai

ly
-le

ve
l 

N
ew

s V
ar

ia
bl

es
 

N
 

M
ea

n 
SD

 
P2

5 
P5

0 
P7

5 
So

ur
ce

 
 

 
 

 
 

 
 

 

LN
(N

ew
s)

 
  1

3,
87

3,
84

2 
 

0.
45

00
 

0.
65

70
 

0 
0 

0.
69

30
 

R
av

en
Pa

ck
 N

ew
s A

na
ly

tic
s 

LN
(P

os
_N

ew
s)

 
  1

3,
87

3,
84

2 
 

0.
18

10
 

0.
40

60
 

0 
0 

0 
R

av
en

Pa
ck

 N
ew

s A
na

ly
tic

s 
LN

(N
eg

_N
ew

s)
 

  1
3,

87
3,

84
2 

 
0.

14
00

 
0.

34
70

 
0 

0 
0 

R
av

en
Pa

ck
 N

ew
s A

na
ly

tic
s 

LN
(N

eu
_N

ew
s)

 
  1

3,
87

3,
84

2 
 

0.
24

80
 

0.
47

20
 

0 
0 

0.
69

30
 

R
av

en
Pa

ck
 N

ew
s A

na
ly

tic
s 

LN
(H

ar
d_

Po
s)

 
  1

3,
87

3,
84

2 
 

0.
05

91
 

0.
24

50
 

0 
0 

0 
R

av
en

Pa
ck

 N
ew

s A
na

ly
tic

s 
LN

(H
ar

d_
N

eg
) 

  1
3,

87
3,

84
2 

 
0.

04
27

 
0.

20
50

 
0 

0 
0 

R
av

en
Pa

ck
 N

ew
s A

na
ly

tic
s 

LN
(H

ar
d_

N
eu

) 
  1

3,
87

3,
84

2 
 

0.
06

02
 

0.
25

60
 

0 
0 

0 
R

av
en

Pa
ck

 N
ew

s A
na

ly
tic

s 
LN

(S
of

t_
Po

s)
 

  1
3,

87
3,

84
2 

 
0.

13
50

 
0.

33
60

 
0 

0 
0 

R
av

en
Pa

ck
 N

ew
s A

na
ly

tic
s 

LN
(S

of
t_

N
eg

) 
  1

3,
87

3,
84

2 
 

0.
10

30
 

0.
28

90
 

0 
0 

0 
R

av
en

Pa
ck

 N
ew

s A
na

ly
tic

s 
LN

(S
of

t_
N

eu
) 

  1
3,

87
3,

84
2 

 
0.

20
00

 
0.

41
60

 
0 

0 
0 

R
av

en
Pa

ck
 N

ew
s A

na
ly

tic
s 

C
EO

 T
ra

di
ng

 V
ar

ia
bl

es
 

N
 

M
ea

n 
SD

 
P2

5 
P5

0 
P7

5 
So

ur
ce

 
B

uy
 

  1
3,

87
3,

84
2 

 
0.

00
19

 
0.

04
41

 
0 

0 
0 

Th
om

so
n 

R
eu

te
rs

 In
si

de
r F

ili
ng

 
Se

ll 
  1

3,
87

3,
84

2 
 

0.
00

69
 

0.
08

28
 

0 
0 

0 
Th

om
so

n 
R

eu
te

rs
 In

si
de

r F
ili

ng
 

 
 

 
 

 
 

 
 

Fi
rm

-C
ha

ra
ct

er
is

tic
s 

N
 

M
ea

n 
SD

 
P2

5 
P5

0 
P7

5 
So

ur
ce

 
LN

(S
iz

e)
 

  1
3,

74
0,

00
0 

 
13

.0
10

0 
2.

03
50

 
11

.5
60

0 
12

.9
30

0 
14

.3
40

0 
C

om
pu

st
at

 
M

TB
 

  1
3,

61
0,

00
0 

 
2.

05
50

 
2.

55
20

 
1.

05
40

 
1.

38
40

 
2.

17
10

 
C

om
pu

st
at

, C
R

SP
 

R
et

ur
n 

  1
3,

74
0,

00
0 

 
0.

01
28

 
0.

06
00

 
-0

.0
10

5 
0.

01
06

 
0.

03
16

 
C

R
SP

 
Ill

iq
ui

di
ty

 
  1

3,
83

0,
00

0 
 

0.
28

10
 

0.
73

10
 

0.
00

11
 

0.
00

97
 

0.
12

30
 

C
R

SP
 

IV
O

L 
  1

3,
35

0,
00

0 
 

0.
44

10
 

0.
38

20
 

0.
21

80
 

0.
33

90
 

0.
54

20
 

C
R

SP
 

Ea
rn

in
gs

 M
on

th
 

  1
3,

87
3,

84
2 

 
0.

33
30

 
0.

47
10

 
0 

0 
1 

C
om

pu
st

at
 

D
iv

id
en

d 
M

on
th

 
  1

3,
87

3,
84

2 
 

0.
12

60
 

0.
33

20
 

0 
0 

0 
C

R
SP

 
A

na
ly

st
 C

ov
er

ag
e 

  1
1,

74
0,

00
0 

 
2.

95
90

 
1.

18
40

 
2.

19
70

 
3.

09
10

 
3.

82
90

 
I/B

/E
/S

 
In

st
itu

tio
na

l O
w

ne
rs

hi
p 

   
 8

,2
16

,0
00

  
0.

55
50

 
0.

31
10

 
0.

28
70

 
0.

59
70

 
0.

80
90

 
Th

om
so

n 
R

eu
te

rs
 In

st
itu

tio
na

l (
13

f)
 H

ol
di

ng
s 

Tr
an

sp
ar

en
t_

A
C

 
  1

1,
74

0,
00

0 
 

0.
25

30
 

0.
43

50
 

0 
0 

1 
I/B

/E
/S

 
Tr

an
sp

ar
en

t_
IO

 
   

 8
,2

16
,0

00
  

0.
25

00
 

0.
43

30
 

0 
0 

1 
Th

om
so

n 
R

eu
te

rs
 In

st
itu

tio
na

l (
13

f)
 H

ol
di

ng
s 

  C
um

ul
at

iv
e 

A
bn

or
m

al
 R

et
ur

ns
 (C

A
R

) 
N

 
M

ea
n 

SD
 

P2
5 

P5
0 

P7
5 

So
ur

ce
 



40
 

 C
A

R
[0

, 1
] 

   
   

 1
21

,4
00

  
0.

00
44

 
0.

05
56

 
-0

.0
16

8 
0.

00
07

 
0.

02
05

 
C

R
SP

 
C

A
R

[0
, 2

] 
   

   
 1

21
,4

00
  

0.
00

56
 

0.
06

53
 

-0
.0

20
1 

0.
00

12
 

0.
02

54
 

C
R

SP
 

C
A

R
[0

, 3
] 

   
   

 1
21

,4
00

  
0.

00
65

 
0.

07
41

 
-0

.0
23

2 
0.

00
15

 
0.

02
93

 
C

R
SP

 
C

A
R

[0
, 4

] 
   

   
 1

21
,4

00
  

0.
00

72
 

0.
08

09
 

-0
.0

25
9 

0.
00

17
 

0.
03

28
 

C
R

SP
 

C
A

R
[0

, 5
] 

   
   

 1
21

,4
00

  
0.

00
76

 
0.

08
68

 
-0

.0
28

4 
0.

00
20

 
0.

03
61

 
C

R
SP

 
C

A
R

[0
, 1

0]
 

   
   

 1
21

,4
00

  
0.

01
00

 
0.

11
20

 
-0

.0
37

3 
0.

00
38

 
0.

04
95

 
C

R
SP

 
C

A
R

[0
, 2

0]
 

   
   

 1
21

,4
00

  
0.

01
26

 
0.

14
90

 
-0

.0
51

5 
0.

00
67

 
0.

07
06

 
C

R
SP

 
C

A
R

[0
, 3

0]
 

   
   

 1
21

,4
00

  
0.

01
52

 
0.

18
70

 
-0

.0
63

5 
0.

00
95

 
0.

08
72

 
C

R
SP

 
C

A
R

[0
, 4

0]
 

   
   

 1
21

,4
00

  
0.

01
75

 
0.

21
70

 
-0

.0
73

4 
0.

01
18

 
0.

10
20

 
C

R
SP

 
C

A
R

[0
, 5

0]
 

   
   

 1
21

,4
00

  
0.

01
96

 
0.

24
80

 
-0

.0
82

1 
0.

01
33

 
0.

11
40

 
C

R
SP

 
C

A
R

[0
, 6

0]
 

   
   

 1
21

,4
00

  
0.

02
16

 
0.

26
80

 
-0

.0
92

1 
0.

01
50

 
0.

12
70

 
C

R
SP

 
  

  
  

  
  

  
  

  
                          



41
 

 Pa
ne

l B
. S

um
m

ar
y 

St
at

is
tic

s:
 P

ur
ch

as
e 

&
 S

al
e 

  
  

  
  

  
  

  
  

  
  

 
Pu

rc
ha

se
 

 
Sa

le
 

N
ew

s V
ar

ia
bl

es
 

N
 

M
ea

n 
SD

 
P5

0 
 

N
 

M
ea

n 
SD

 
P5

0 
 

 
 

 
 

 
 

 
 

 

LN
(N

ew
s)

 
26

,9
78

 
0.

62
70

 
0.

73
30

 
0.

69
30

 
95

,8
86

 
0.

84
70

 
0.

81
00

 
0.

69
30

 
LN

(P
os

_N
ew

s)
 

26
,9

78
 

0.
38

00
 

0.
55

10
 

0 
 

95
,8

86
 

0.
27

60
 

0.
52

20
 

0 
LN

(N
eg

_N
ew

s)
 

26
,9

78
 

0.
17

50
 

0.
41

30
 

0 
 

95
,8

86
 

0.
34

00
 

0.
51

00
 

0 
LN

(N
eu

_N
ew

s)
 

26
,9

78
 

0.
23

90
 

0.
46

70
 

0 
 

95
,8

86
 

0.
51

40
 

0.
62

80
 

0 
LN

(H
ar

d_
Po

s)
 

26
,9

78
 

0.
08

78
 

0.
29

00
 

0 
95

,8
86

 
0.

12
60

 
0.

37
50

 
0 

LN
(H

ar
d_

N
eg

) 
26

,9
78

 
0.

11
10

 
0.

34
30

 
0 

 
95

,8
86

 
0.

05
15

 
0.

22
40

 
0 

LN
(H

ar
d_

N
eu

) 
26

,9
78

 
0.

11
10

 
0.

34
20

 
0 

 
95

,8
86

 
0.

10
70

 
0.

35
20

 
0 

LN
(S

of
t_

Po
s)

 
26

,9
78

 
0.

31
40

 
0.

50
20

 
0 

 
95

,8
86

 
0.

18
20

 
0.

39
60

 
0 

LN
(S

of
t_

N
eg

) 
26

,9
78

 
0.

07
79

 
0.

24
80

 
0 

 
95

,8
86

 
0.

29
90

 
0.

47
90

 
0 

LN
(S

of
t_

N
eu

) 
26

,9
78

 
0.

14
50

 
0.

34
60

 
0 

95
,8

86
 

0.
43

50
 

0.
57

60
 

0 

Fi
rm

-C
ha

ra
ct

er
is

tic
s 

N
 

M
ea

n 
SD

 
P5

0 
 

N
 

M
ea

n 
SD

 
P5

0 
LN

(S
iz

e)
 

26
,6

17
 

11
.8

70
0 

1.
76

50
 

11
.7

00
0 

 
95

,5
42

 
13

.9
30

0 
1.

69
00

 
13

.7
90

0 
M

TB
 

26
,1

60
 

2.
02

80
 

2.
73

60
 

1.
22

20
 

94
,9

53
 

3.
03

10
 

3.
81

20
 

2.
08

60
 

R
et

ur
n 

26
,6

17
 

-0
.0

07
7 

0.
06

47
 

-0
.0

06
2 

 
95

,5
42

 
0.

03
12

 
0.

06
24

 
0.

02
35

 
Ill

iq
ui

di
ty

 
26

,8
01

 
0.

58
70

 
1.

01
90

 
0.

09
46

 
 

95
,7

77
 

0.
04

52
 

0.
23

30
 

0.
00

23
 

IV
O

L 
25

,4
08

 
0.

59
40

 
0.

44
40

 
0.

46
90

 
95

,5
19

 
0.

40
00

 
0.

30
90

 
0.

31
70

 
Ea

rn
in

gs
 M

on
th

 
26

,9
78

 
0.

40
90

 
0.

49
20

 
0 

95
,8

86
 

0.
32

50
 

0.
46

80
 

0 
D

iv
id

en
d 

M
on

th
 

26
,9

78
 

0.
11

00
 

0.
31

30
 

0 
 

95
,8

86
 

0.
10

70
 

0.
30

90
 

0 
A

na
ly

st
 C

ov
er

ag
e 

19
,9

16
 

2.
42

60
 

1.
15

60
 

2.
48

50
 

91
,5

95
 

3.
31

30
 

1.
04

90
 

3.
40

10
 

In
st

itu
tio

na
l O

w
ne

rs
hi

p 
15

,8
89

 
0.

40
10

 
0.

30
00

 
0.

34
90

 
 

55
,5

96
 

0.
69

00
 

0.
26

80
 

0.
74

50
 

Tr
an

sp
ar

en
t_

A
C

 
19

,9
16

 
0.

11
20

 
0.

31
50

 
0 

 
91

,5
95

 
0.

33
40

 
0.

47
20

 
0 

Tr
an

sp
ar

en
t_

IO
 

15
,8

89
 

0.
11

20
 

0.
31

50
 

0 
 

55
,5

96
 

0.
38

60
 

0.
48

70
 

0 
        

 
 

 
 

 
 

 
 

 

C
um

ul
at

iv
e 

A
bn

or
m

al
 R

et
ur

ns
 (C

A
R

) 
N

 
M

ea
n 

SD
 

P5
0 

 
N

 
M

ea
n 

SD
 

P5
0 



42
 

 

 
 

 
 

 
 

 
 

 
 

C
A

R
[0

, 1
] 

26
,1

55
 

0.
01

31
 

0.
08

33
 

0.
00

54
 

 
95

,2
86

 
0.

00
20

 
0.

04
58

 
-0

.0
00

1 
C

A
R

[0
, 2

] 
26

,1
55

 
0.

01
97

 
0.

09
69

 
0.

00
96

 
 

95
,2

86
 

0.
00

17
 

0.
05

36
 

-0
.0

00
3 

C
A

R
[0

, 3
] 

26
,1

55
 

0.
02

54
 

0.
10

90
 

0.
01

27
 

 
95

,2
86

 
0.

00
14

 
0.

06
09

 
-0

.0
00

4 
C

A
R

[0
, 4

] 
26

,1
55

 
0.

02
85

 
0.

11
70

 
0.

01
41

 
 

95
,2

86
 

0.
00

13
 

0.
06

71
 

-0
.0

00
6 

C
A

R
[0

, 5
] 

26
,1

55
 

0.
03

11
 

0.
12

40
 

0.
01

56
 

 
95

,2
86

 
0.

00
12

 
0.

07
25

 
-0

.0
00

5 
C

A
R

[0
, 1

0]
 

26
,1

55
 

0.
04

09
 

0.
15

40
 

0.
02

18
 

 
95

,2
86

 
0.

00
16

 
0.

09
55

 
0.

00
03

 
C

A
R

[0
, 2

0]
 

26
,1

55
 

0.
05

38
 

0.
19

50
 

0.
02

96
 

 
95

,2
86

 
0.

00
14

 
0.

13
20

 
0.

00
22

 
C

A
R

[0
, 3

0]
 

26
,1

55
 

0.
06

69
 

0.
23

00
 

0.
03

89
 

 
95

,2
86

 
0.

00
11

 
0.

17
10

 
0.

00
36

 
C

A
R

[0
, 4

0]
 

26
,1

55
 

0.
07

60
 

0.
26

10
 

0.
04

48
 

 
95

,2
86

 
0.

00
15

 
0.

20
10

 
0.

00
49

 
C

A
R

[0
, 5

0]
 

26
,1

55
 

0.
08

64
 

0.
28

60
 

0.
05

08
 

 
95

,2
86

 
0.

00
14

 
0.

23
40

 
0.

00
55

 
C

A
R

[0
, 6

0]
 

26
,1

55
 

0.
09

66
 

0.
31

30
 

0.
05

94
 

 
95

,2
86

 
0.

00
11

 
0.

25
00

 
0.

00
60

 
  

  
  

  
  

  
  

  
  

  
  



43 
 

Panel C. Within- and Between-Firm Variations in News Variables 
Variable Overall Between Within 
    
LN(News) [-5, -1] 0.657 0.311 0.573 
LN(Pos_News) [-5, -1] 0.406 0.153 0.373 
LN(Neg_News) [-5, -1] 0.347 0.120 0.325 
LN(Neu_News) [-5, -1] 0.472 0.202 0.422 
LN(Pos_Hard) [-5, -1] 0.245 0.050 0.240 
LN(Neg_Hard) [-5, -1] 0.205 0.028 0.203 
LN(Neu_Hard) [-5, -1] 0.256 0.037 0.254 
LN(Pos_Soft) [-5, -1] 0.336 0.130 0.307 
LN(Neg_Soft) [-5, -1] 0.289 0.110 0.266 
LN(Neu_Soft) [-5, -1] 0.416 0.188 0.365 
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Table 7. Market Reaction to CEO Purchases around News Releases 
 

 
 
Table 7 shows results of OLS regressions of cumulative abnormal returns from days 0 to +1 around CEO open market purchase 
on News variables and control variables. Key independent variables are news coverage variables by news tone. LN(Pos_News) is 
natural logarithm of 1 + number of positive news coverage, based on composite sentiment score (CSS), within a window, which 
specifies on the top of the table. LN(Neg_News) is natural logarithm of 1 + number of negative news coverage, based on 
composite sentiment score (CSS), within a window, which specifies on the top of the table. LN(Neu_News) is natural logarithm of 
1 + number of neutral news coverage, based on composite sentiment score (CSS), within a window, which specifies on the top of 
the table. LN(News) is natural logarithm of 1 + number of news coverage within a window, which specifies on the top of the 
table. Control variables include annualized stock returns, natural logarithm of firm size, idiosyncratic volatility, Market-to-Book 
ratio, The Amihud illiquidity measure, earnings announcement month indicator, dividend record month indicator, institutional 
ownership, and analyst coverage. In the model, µi -invariant specific effect, and vt means that year specific 
effect.  is a set of explanatory variables, and it is an error term, which assumes that E( it)=0 and Var( it)= . All models 
include time and firm fixed effects and cluster standard errors by firm. Brackets contain robust standard errors and superscripts 
***, **, and * denote significance at 1%, 5%, and 10%, respectively. 
 
Panel A: Short-run Market Reaction 

  (1) (2) (3) (4) (5) (6) 
 [-2, -1] [-3, -1] [-5, -1] [-2, -1] [-3, -1] [-5, -1] 
 CAR[0, 1] CAR[0, 1] CAR[0, 1] CAR[0, 1] CAR[0, 1] CAR[0, 1] 

 
Market-
Adjusted 

Market-
Adjusted 

Market-
Adjusted 

Market-
Adjusted 

Market-
Adjusted 

Market-
Adjusted 

              
LN(News) 0.003** 0.004*** 0.004***    

 (0.00) (0.00) (0.00)    
LN(Pos_News)    0.004* 0.004** 0.002 

    (0.00) (0.00) (0.00) 
LN(Neg_News)    0.001 0.004 0.004** 

    (0.00) (0.00) (0.00) 
LN(Neu_News)    0.002 0.002 0.003 

    (0.00) (0.00) (0.00) 
LN(Size) -0.015*** -0.015*** -0.015*** -0.015*** -0.015*** -0.015*** 

 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 
MTB -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 

 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 
Illiquidity 0.004* 0.004* 0.004* 0.004* 0.004* 0.004* 

 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 
IVOL 0.003 0.003 0.003 0.003 0.003 0.003 

 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 
Constant 0.179*** 0.180*** 0.180*** 0.179*** 0.180*** 0.181*** 

 (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) 
       

Observations 20,692 20,692 20,692 20,692 20,692 20,692 
Adjusted R-
squared 0.098 0.098 0.098 0.098 0.098 0.098 
Fixed Effects Firm & Year Firm & Year Firm & Year Firm & Year Firm & Year Firm & Year 
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Table 8. Do CEOs have intentions to communicate with the market?  
Table 8 provides empirical evidence that CEOs have intentions to communicate with the market. Panel A of Table 8 shows average 
number of days between CEO open-market purchase and her following sale transaction. If there is no subsequent sale transaction 
after the purchase, then I use the last available date of a firm in my sample to calculate the number of days between the purchase 
and the subsequent sale. News-related open market purchase is a purchase transaction after news releases. I use [-5, -1] window to 
construct this variable. All other purchases are classified as Other open market purchase. Panel B of Table 8 shows results of OLS 
regressions of CEO purchase reporting gaps on news variables and control variables. Key dependent variable, Reporting Gap, is 
natural log of (1 + number of days between CEO open market purchase transaction date (trandate) and CEO report date to the SEC 
(secdate)). If there are multiple purchase transactions within a day, then I consider the shortest reporting gap as the reporting gap 
for the day. Key independent variable is news coverage variable. LN(News) is natural logarithm of 1 + number of news coverage 
within a window, which specifies on the top of the table. Control variables include annualized stock returns, natural logarithm of 
firm size, idiosyncratic volatility, Market-to-Book ratio, The Amihud illiquidity measure, earnings announcement month indicator, 
dividend record month indicator, institutional ownership, and analyst coverage. In the model, µi -invariant 
specific effect, and vt means that year specific effect.  is a set of explanatory variables, and it is an error term, which assumes 
that E( it)=0 and Var( it)= . All models include time and firm fixed effects and cluster standard errors by firm. Brackets contain 
robust standard errors and superscripts ***, **, and * denote significance at 1%, 5%, and 10%, respectively. 
 
Panel A: Average Number of Days between Purchase and First Sale following the Purchase 

 N 
Average number of days between a purchase 

date and the next sales date 
 
All open-market purchase 27,595 1681.679 days (4.61 years) 
News-related open-market purchase 13,860 1418.464 days (3.89 years) 
Other open-market purchase 13,735 1947.289 days (5.34 years) 
   

 
Panel B: Relation between Reporting Gap and Pre-Purchase News Coverage 

  (1) (2) (3) (4) (5) (6) 
 [-2, -1] [-3, -1] [-5, -1] [-2, -1] [-3, -1] [-5, -1] 

 
Reporting 

Gap 
Reporting 

Gap 
Reporting 

Gap 
Reporting 

Gap 
Reporting 

Gap 
Reporting 

Gap 
              
LN(News) -0.073*** -0.088*** -0.027*** -0.061*** -0.074*** -0.022** 

 (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) 
LN(Size)    0.015 0.017 0.012 

    (0.02) (0.02) (0.02) 
MTB    -0.012 -0.012 -0.012 

    (0.01) (0.01) (0.01) 
Return    -0.294 -0.313 -0.272 

    (0.19) (0.19) (0.19) 
Illiquidity    -0.013 -0.013 -0.014 

    (0.02) (0.02) (0.02) 
IVOL    0.009 0.010 0.008 

    (0.02) (0.02) (0.02) 
Earnings Month    0.041*** 0.045*** 0.041*** 

    (0.01) (0.01) (0.01) 
Dividend Record 
Month    0.003 0.002 0.004 

    (0.02) (0.02) (0.02) 
Institutional Ownership    -0.197*** -0.199*** -0.194*** 

    (0.08) (0.08) (0.07) 
Analyst Coverage    -0.002 -0.002 -0.002 

    (0.02) (0.02) (0.02) 
Constant 0.719*** 0.718*** 0.722*** 0.692*** 0.672** 0.737*** 

 (0.10) (0.10) (0.10) (0.26) (0.26) (0.26) 
       

Observations 14,847 14,847 14,847 7,905 7,905 7,905 
Adjusted R-squared 0.235 0.240 0.230 0.244 0.248 0.240 
Fixed Effects Firm & Year Firm & Year Firm & Year Firm & Year Firm & Year Firm & Year 
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Making News Salient: Evidence from 
Insider Trades around News Releases  

 
Seungho Choi 

University of New South Wales 
 

 
 
This internet appendix presents detailed summary statistics and additional analysis tables about the results of 

robustness tests using different sets of fixed effects to accompany Making News Salient: Evidence 

from Insider Trades around News Releases.  The contents are as follows: 
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Panel D. Summary Statistics (Transaction-level) 

  N Mean SD 
        
Exercise 142,487 0.396 0.489 
Sell 142,487 0.681 0.466 
Buy 142,487 0.194 0.396 
Exercise-and-Sell 142,487 0.267 0.442 
Company Disposition 142,487 0.035 0.182 
Exercise-and-Hold 142,487 0.095 0.293 
MTB 140,358 2.78 3.570 
LN(Size) 141,496 13.48 1.911 
Return 141,496 0.023 0.067 
Analyst Coverage 128,582 3.132 1.131 
Institutional Ownership 81,841 0.620 0.300 
Earnings Announcement Month 142,487 0.331 0.471 
Dividend Record Month 142,487 0.114 0.318 
IVOL 140,081 0.440 0.352 
Illiquidity 142,096 0.164 0.560 
CAR[0, 2] 140,765 0.006 0.066 
CAR[0, 3] 140,765 0.007 0.075 
CAR[0, 5] 140,765 0.008 0.087 
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