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Whose opinion matters when insiders disagree with short sellers? 

ABSTRACT 

 

This study investigates the credibility of conflicting trading signals from two well-informed and 

sophisticated parties: corporate insiders and short sellers. Our results suggest that insiders’ information 

is dominant when short sellers trade in the opposite direction. We attribute the positive price reaction 

following a disagreement to insiders’ superior information that is not available to short sellers. Our 

results do not support the managerial short-termism argument. Two additional tests show that insider 

buying credibility enhances when information asymmetry is high and that short sellers reverse their 

shorting position after the disclosure of insider buying. Both findings support the idea that short sellers 

may experience a previously unacknowledged barrier in accessing private information.  
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1. Introduction 

Corporate insiders and short sellers are generally recognised as better-informed market 

participants (e.g., Piotroski & Roulstone, 2005; Engelberg, Reed, & Ringgenberg, 2012). An 

emerging stream of literature examines the information flows and trading competitions between 

insiders and short sellers. Some say short sellers learn from leaked information and trade ahead 

of insider sales to exploit trading profits (Khan & Lu, 2013; Chakrabarty & Shkilko, 2013; 

McNally, Shkilko, & Smith, 2017; Sun & Yin, 2017), whereas others argue that the presence 

of short sellers introduces potential trading competition and, therefore, changes the selling 

behaviour of insiders (Massa, Qian, Xu, & Zhang, 2015; Gu, Liu, Sun, & Zhao, 2021; Wang, 

Wang, Wei, Zhang, & Zhou, 2021). These prior studies mostly focus on the scenario of insiders 

and short sellers anticipating one set of negative information and selling/shorting stocks in the 

same direction. In this paper, we explore a different scenario where corporate insiders and short 

sellers disagree and trade in opposite directions: corporate insiders increase their holdings 

whilst short sellers heavily short the firm.  

We investigate the credibility of conflicting signals sent by corporate insiders and short 

sellers. Relative to insiders, how informed are short sellers when insiders buy against short 

sellers? Is the conflicting trading between corporate insiders and short sellers caused by 

differences in the amount of information known to each party?  

Corporate insiders are natural information holders who trade against other traders due 

to their advanced private information or different perceptions of firms’ fundamental value (e.g., 

Sivakumar & Vijayakumar, 2001; Ke, Huddart, & Petroni, 2003; Sias & Whidbee, 2010). Prior 

studies find that insider buying signals stock underpricing and is followed by positive stock 

returns (Lakonishok & Lee, 2001; Cohen, Malloy, & Pomorski, 2012; Sabherwal & Uddin, 

2019). If insiders and short sellers disagree because insiders have better private information 



2 

 
 

than short sellers, we expect to observe positive subsequent abnormal returns following the 

disagreement. 

Alternatively, is conflicting trading part of insiders’ strategic trading behaviour to 

prevent short-selling pressure? Corporate managers have strong incentives to withhold 

unfavourable information and maintain stock prices, particularly when their compensation and 

career progression are sensitive to stock price movements or when the disciplinary power in 

corporate governance is weak (Baginski, Campbell, Hinson & Koo, 2018). Existing literature 

shows that short sellers play a supplementary role in identifying overpriced stocks and 

balancing the dominance of optimists because short sellers gather and analyse public and 

private information from firms and even the broader industries (Christophe, Ferri, & Hsieh, 

2010; Engelberg et al., 2012; Blau, DeLisle, & Price, 2015; Huszár, Tan, & Zhang, 2017). Short 

selling indicates stock overpricing and is associated with subsequent negative stock returns (e.g. 

Desai, Ramesh, Thiagarajan, & Balachandran, 2002; Boehmer, Fong, & Wu, 2013; 

Purnanandam & Seyhun, 2018). Hence, short-selling spikes may exaggerate managerial short-

termism, potentially triggering the insiders to initiate responding actions.1  

To protect stock prices against short sellers’ attacks, managers may increase short-

selling constraints (Miller, 1977; Harrison & Kreps, 1978; Edmans, Fang, & Lewellen, 2017), 

undertake legislative and technical actions (Lamont, 2012; Brendel & Ryans, 2021), or conduct 

corporate repurchases (Bargeron & Bonaime, 2020). Insider buying (i.e., individual activity) 

could be an alternative that managers use to support a stock price. 2  Suppose this non-

 
1 Short selling pressures may alternatively induce positive managerial decisions, such as carrying out more beneficial related-

party transactions (Jiang, Tian, & Zhou, 2021), engaging more on investor relations (Ling, Yan, & Cheng, 2022). 

2 High short-selling positions may end up with short squeezing risks when a large amount of buying occurs in the markets. The 

recent GameStop Short Squeeze in 2021 could be an example. Although the media describes the GameStop Short Squeeze as 

the individual investors’ revenge against greedy short sellers, one cannot ignore GameStop’s insider buying against heightened 

short interests before the squeeze, such as the share purchases from Ryan Cohen, the Chairman of GameStop. GameStop’s 

short squeeze could be a case in which insider buying in conjunction with retail investors’ herding outreaches the competitive 

short selling.   



3 

 
 

informative trading incentive dominates; that is, insiders buy shares to defend a price declining 

under high short-selling pressures. We expect the post-disagreement abnormal returns to be 

non-positive as the non-informative insider buying does not contain any incremental material 

information that goes beyond available public information.  

We examine post-disagreement abnormal returns to uncover corporate insiders' and 

short sellers' relative information advantages and trading incentives. Using firm-month 

observations over 30 years from U.S. public firms, we find positive and significant abnormal 

stock returns within three months following a disagreement. After controlling relevant risk 

factors and firm-fixed effects, firms that experience a disagreement earn a higher buy-and-hold 

abnormal return of 1.438% in the next quarter than firms with no insider buying and no short-

selling spike. In the presence of short-selling spikes, firms with insider buying deliver a 

significantly higher quarterly return of 1.951% than those without insider buying. These results 

indicate that insider buying signals positive private information about a firm’s value that short 

sellers do not anticipate.  

Our results are not driven by the measurements of insider trading, the types of corporate 

insiders, the level of short interest before the disagreement, or any specific market phases. In 

addition, our results are also not dominated by repurchases that coincide with insider purchases, 

which exclude the possibility of overlapping signals from share repurchases (Bargeron & 

Bonaime, 2020).  

We further conduct a series of additional tests to explore the value implication of the 

disagreement. First, we examine whether the valuation effect of the disagreement depends on 

the information environment. Information asymmetry exacerbates outside investors’ 

uncertainty about firm value, whereas insider buying can alleviate outside investors’ concerns 

(Gu & Li, 2007; Babenko, Tserlukevich, & Vedrashko, 2012). Using various information-

asymmetry proxies (e.g. Opacity, probability of informed trading (PIN), and the degree of 
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industry-level information opaqueness (Idelay)3), we find that the positive abnormal returns 

following the disagreement are more pronounced in firms with a higher degree of information 

asymmetry. This finding implies that information asymmetry amplifies insiders’ information 

advantage over short sellers. 

Second, we explore what private information insiders have when they disagree with 

short sellers. Within the next six months, the firms with a disagreement are associated with 

higher earnings announcement abnormal returns, higher chances of reporting quarterly earnings 

that beat analysts’ forecasts, a greater likelihood of announcing share repurchases with positive 

market reactions, and a lower likelihood of engaging in an equity-based acquisition. In short, 

these findings suggest that insider buying conveys positive private information about future 

events that short sellers may not perceive. 

Third, we discuss whether managers purchase their own company’s shares to support 

current stock prices instead of signalling positive prospects. In that sense, the positive post-

disagreement abnormal returns should disappear. We find that the positive abnormal returns 

stay after the disagreement even in the firms with higher ex-ante managerial short-termism. Our 

findings are robust to alternative managerial short-termism proxies (e.g., a higher percentage of 

equity-based executive compensation, a higher CEO’s delta and vega, a higher incentive to 

meet analysts’ forecasts, and worse corporate governance).  

Fourth, because insider buying dominates short selling in signalling future stock returns, 

we further explore why short sellers trade against insiders. One explanation is that short sellers 

do not have superior information to insiders and may not initially perceive concurrent insider 

buying. Hence, short sellers reverse their shorting positions as soon as they notice insider 

buying. In addition, short selling might also be part of hedging strategies (Jiao, Massa, & Zhang, 

 
3 Session 5.1 discusses these proxies. 
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2016). We expect short-selling positions would not change corresponding to insider buying 

disclosures if hedging is the reason.  

To determine which of the above explanations apply, we examine whether short sellers 

reduce their short positions after a disagreement and separate our sample chronologically by 

the passage of the Sarbanes-Oxley Act (SOX) of 2002. As an exogenous regulatory shock, SOX 

is useful to support this test as it dramatically reduces the maximum reporting lag for insider 

trading,4 allowing other market participants to perceive and respond to insider buying more 

quickly. We observe that short sellers reduce their short positions following disagreements 

during pre- and post-SOX periods. However, short sellers change their positions much more 

quickly during the post-SOX period, typically within the first month after a disagreement. This 

subsequent short-selling reversal further supports our argument that short sellers and corporate 

insiders are initially not on a level playing field when disagreements appear.  

Lastly, we measure the economic value of our findings. By constructing calendar-time 

portfolios that long firms with disagreement and short firms with short-selling spikes but 

without insider buying in the same month, we document a significant monthly Jensen’s alpha 

of 43.2 basis points after controlling for firm size, book-to-market, and momentum. The profits 

of such a strategy persist for between one and three quarters. Therefore, the findings are 

statistically significant and economically meaningful.  

The contributions of our study are threefold. First, we enrich the trading competition 

literature between insiders and short sellers. A growing set of literature focuses on how insiders 

and short sellers trade alongside and compete for their trades by timing their sales/shorts 

strategically (e.g., Khan and Lu, 2013; Massa et al., 2015; McNally et al., 2017).5 Unlike prior 

 
4 SOX Section 403 requires insiders to disclose their transactions to the regulator within two business days. Prior 

to SOX, insiders could report their trading within 10 days after the end of the calendar month in which the trading 

had occurred.  
5 See more detailed literature review in Section 2.  
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studies, our paper introduces a disagreement scenario in which corporate insiders and short 

sellers trade oppositely. Our findings suggest that insiders buy against short-selling spikes 

because of their superior information about the firm’s positive future performance that is not 

available to short sellers. Therefore, short sellers are not always savvy, and their transactions 

are not always informative. Evidence of short sellers reducing their shorting position after 

observing insider buying transactions further confirms this argument.  

Second, we add to the market disagreement literature. Prior studies address 

disagreements between short sellers and various other parties (e.g., Drake, Rees, & Swanson, 

2011; Nezafat, Shen, Wang, & Wu, 2022) or between corporate insiders and others (e.g. 

Sivakumar & Vijayakumar, 2001; Sias & Whidbee, 2010). However, little empirical research 

focuses on disagreements between corporate insiders and short sellers. A closely related study 

is Bargeron and Bonaime (2020), which examines a context where a conflicting signal exists 

between firms (via repurchase) and short sellers. Our study is about insiders (i.e., personal 

activity), not firms (i.e., company activity). Insiders are less likely to put their own money at 

risk unless they are highly confident about the long-term prospects of their firm.6 Our findings 

provide empirical evidence to support the strong creditability of insider buying when insiders 

disagree with short sellers. We also show that the effect of insider buying against short selling 

is independent of firm repurchases.  

Finally, we add to the insider trading literature by showing that even when opposed by 

short sellers, another group of informed and sophisticated investors, insider buying delivers 

credible and valuable information to outside investors, mainly when the information 

environment is opaque (Aboody & Lev, 2000; Gu & Li, 2007; Babenko et al., 2012). We 

provide evidence to support the signalling credibility of insider buying even when simultaneous 

 
6 see detailed discussions about why insider trading could serve as a trading signal above and beyond firm 

repurchases in Section 2. 
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short-selling spikes may induce managerial short-termism. Our study helps disentangle the 

managerial short-termism incentives that corporate insiders may have when short-selling 

pressures are high.  

The rest of the paper is organised as follows. Section 2 summarises the relevant 

literature and derives the hypotheses. Section 3 introduces the data and methodology. Sections 

4 and 5 depict the results. Section 6 concludes.  

2. Literature Review and Hypothesis Development 

It is widely documented that insider buying is informative, and insiders benefit from their 

contrarian beliefs and superior information about the future (Rozeff & Zaman, 1988; Seyhun, 

1992a; Piotroski & Roulstone, 2005). For example, insider buying is often taken as an indicator 

by outside investors for assessing and interpreting some upcoming corporate events, such as 

dividend payouts (John & Lang, 1991), stock repurchases (Babenko et al., 2012; Bonaime & 

Ryngaert, 2013), and seasoned equity offerings (Cziraki, Lyandres, & Michaely, 2021). Insider 

buying is usually more informative than insider selling (Seyhun, 1986; Lakonishok & Lee, 2001; 

Gregory, Matatko, & Tonks, 1997; Jeng, Metrick, & Zeckhauser, 2003) because the latter is 

often associated with non-informative incentives, such as taxation and liquidity (Ofek & 

Yermack, 2000; Cohen, Malloy, & Pomorski, 2012; Karamanou, Pownall, & Prakash, 2021).  

A rich literature shows that short sellers are sophisticated investors, and their trading 

activities are taken as informative signals about future stock prices (Boehmer, Fong, & Wu, 

2013; Purnanandam & Seyhun, 2018). Existing literature finds that short sellers are informed 

due to their sophisticated skills in analysing public information (Drake et al., 2011; Engelberg 

et al., 2012; Blau et al., 2015) or anticipating private information before public announcements 

(Christophe et al., 2010; Berkman, McKenzie & Verwijmeren, 2017; Deshmukh, Gamble & 

Howe, 2017). However, the role of short selling is controversial. Some argue that short selling 



8 

 
 

contributes to the price discovery process and improves market efficiency via detecting 

overpriced stocks (Miller, 1977; Diether, Lee, & Werner, 2009; Curtis & Fargher, 2014). Others 

blame short selling for destabilising financial markets via manipulating market sentiments and 

causing market panic (Blau & Wade, 2012; Khanna & Mathews, 2012; Brunnermeier & 

Oehmke, 2013). 

Given that both insiders and short sellers are identified as better-informed traders, joint 

analysis of the interaction between these two parties is receiving more attention. Khan and Lu 

(2013) find that short sellers front-run large insider sales to exploit abnormal returns. 

Chakrabarty and Shkilko (2013) confirm this front-running argument and, consistent with 

McNally et al. (2017) and Sun and Yin (2017), attribute the superior timing of short selling to 

short sellers’ learning about insider order flows and brokers’ tips.  

Apart from short sellers timing their trades in response to insider sales, some evidence 

shows that insiders also strategically change their trading behaviour to compete with short 

sellers. Massa et al. (2015) find that insiders sell more and faster to preempt the trading 

competition from short sellers, whereas Gu et al. (2021) show that insiders hide their order 

information by splitting their trades into smaller amounts to escape trading competition. In 

contrast, Wang et al. (2021) find that insiders sell less as the presence of short selling plays a 

disciplinary role in opportunistic insider selling. Their finding is in line with the argument of 

Kacperczyk and Pagnotta (2020) that the exposure of short selling increases the litigation risk 

of insider selling (e.g., increases the impact on prices, raises the probability of being prosecuted 

by the regulator and increases the amount of any associated fine).  

Our paper aligns with the competing trading literature between insiders and short sellers. 

However, instead of studying the trading competition based on a consistent trading signal, we 

add a different angle where two well-informed traders send conflict trading signals. This study 
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of disagreement between corporate insiders and short sellers is needed to fully understand the 

mechanisms behind these sophisticated market participants’ trading decisions. 

Disagreements appear when there are gradual information flows, limited attention, and 

heterogeneous priors (Hong & Stein, 2007). A relevant set of literature explores disagreements 

among informed market participants, for example, among equity analysts (Diether, Malloy, & 

Scherbina, 2002), between short sellers and hedge fund managers (Jiao et al., 2016; Nezafat et 

al., 2022), between short sellers and equity analysts (Drake et al., 2011), between corporate 

insiders and equity analysts (Sivakumar & Vijayakumar, 2001), and between corporate insiders 

and institutional investors (Sias & Whidbee, 2010).  

It is not uncommon for firms to disagree with short sellers. Several studies explore the 

counter actions that firms initiate to act against short selling and collectively conclude that firms 

disagree with short sellers to maintain stock overpricing. For example, Lamont (2012) discusses 

legislative (e.g., suing or probing short sellers) and technical (e.g., switching exchanges, 

splitting shares, and distributing special dividends) methods to impede short selling. He finds 

that these firm actions aim to increase short-selling constraints and end with negative stock 

returns in the long term. Similarly, Brendel and Ryans (2021) examine how firms respond to 

activist short seller reports and find that fierce firm responses, such as threatening or filing 

lawsuits, are associated with adverse firm outcomes.  

Unlike the price prop-up explanation, Bargeron and Bonaime (2020) find that firms 

disagree with short sellers by repurchasing shares from the open market (i.e., firm activities) 

due to unrevealed good information about the future firm performance that outsiders do not 

possess. Our paper enriches the disagreement literature by proposing an alternative way 

corporate managers could convey opposite opinions against short sellers: via insider buying 

(i.e., individual activities).  
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We argue that insider trading could serve as a trading signal above and beyond firm 

repurchases for the following reasons. First, insider buying is directly related to the personal 

wealth of corporate managers. Second, regulative features in the United States (such as the 

short-swing rule that prohibits insiders from short-term trading profits 7 ) enhance insider 

buying’s credibility as a signal of a firm’s prospects, whereas no similar regulation exerts on 

repurchasing. Third, firms are likely to initiate share repurchases for non-undervaluation 

purposes, such as avoiding the dilution of earnings-per-share (Kahle, 2002), distributing excess 

cash (Grullon & Michaely, 2004), or rebalancing capital structure (Dittmar, 2000). Lastly, 

empirical evidence shows that insider buying can validate the credibility of share repurchases 

(Babenko et al., 2012; Bonaime & Ryngaert, 2013; Chen, Chen, Huang, & Schatzberg, 2014). 

Hence, when insiders buy against short selling, if we believe corporate insiders trade on 

superior information that is not available to short sellers, the post-disagreement stock returns 

should reflect the information advantage that insiders have. We, therefore, expect the post-

disagreement stock return will follow the pattern below:  

H1: There will be positive abnormal stock returns following a disagreement between insiders 

who buy and short sellers who increase their short positions. 

As mentioned in the Introduction, corporate managers have incentives (either career- or 

compensation-related) to prevent stock price decline. Hence, their managerial short-termism 

may drive non-informative insider buying to mitigate short-selling pressure if the benefits, such 

as equity-based compensation, outweigh the litigation costs of misleading uninformed investors 

 
7 One stream of literature suggests that the U.S. litigious environment strengthens the informativeness of insider 

trading as it constrains insiders from sending misleading signals to the stock market (Seyhun, 1992b; Agarawal & 

Jaffe, 1995; Manne, 2005; Brochet, 2010; Agrawal and Nasser, 2012; Bhattacharya, 2014; Suk and Wang, 2021). 

For example, the Securities and Exchange Commission (SEC) Rule Section 16b deprives insiders of the benefits 

they would earn in round-trip transactions in the short-term (Short-swing Rule). The Securities Exchange Act of 

1934 and SEC Rule 10b-5 prohibit insider trading if insiders use confidential corporate information to “reap a 

profit”. The Sarbanes-Oxley Act of 2002 requires insiders must disclose their transactions to the public no longer 

than two working days, which deters insiders from hiding their transactions. 
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(Lamont, 2012; Garel, 2017; Edmans et al., 2017). The existing insider trading literature seldom 

explores this possibility because verifying the real motivation behind insider buying decisions 

is difficult. 8  Our paper provides a testable setting to distinguish whether information or 

managerial short-termism drives insider buying because short-selling spikes can heighten 

myopic managerial behaviour.  

If we believe a non-informative incentive triggers insider buying to maintain stock price 

under the pressure of short-selling spikes, this non-informative insider buying would not 

contain any uncovered material information about firms’ future performance. Hence, we make 

the following hypothesis:  

H2: Insider buying has no impact on the abnormal stock return following short-selling spikes. 

3. Data 

3.1 Sample Construction 

This section explains data collection, cleaning, and variable construction procedures. 

We collect short-selling data from Compustat's supplemental short interest file, which includes 

the monthly short-interest level of all NYSE and AMEX firms since 1973. We retrieve insider 

trading data from Thomson Reuter’s Insider Filing Feed, which contains insider filings since 

1986. We obtain firms’ stock returns from the Center for Research in Security Prices (CRSP) 

and retain stocks with common shares (i.e., CRSP share code = 10 or 11). We acquire financial 

data and quarterly share repurchases from Compustat; analyst coverage from the Institutional 

Brokers' Estimate System (IBES); institutional ownership data from Thomson Reuter’s 13-f 

filings; executive compensation and biographic characteristics from Execucomp; corporate 

entrenchment index (E-index) from Professor Lucian Bebchuk’s website;9 board characteristics 

 
8 An exception is Cohen et al. (2012), which argue that insiders may schedule “regular” buying at the same time 

of a year to settle the granted options.   
9 http://www.law.harvard.edu/faculty/bebchuk/data.shtml. 

http://www.law.harvard.edu/faculty/bebchuk/data.shtml
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from BoardEx; and the announcement dates of corporate events (e.g. share repurchases, 

mergers & acquisitions (M&As)) from the Security Data Corporation (SDC). We restrict our 

sample period from 1986 to 2016, given that insider trading data is available from 1986. Our 

final sample contains 804,879 observations after excluding missing control variables for 

Equation (1), discussed in Section 3.5. We disclose the details of our sample construction in 

Appendix A.  

3.2 Short Selling 

We calculate the month-to-month change of the short interest scaled by the firm’s 

outstanding shares at the prior month’s end. Compustat aggregates each firm’s short interest on 

the 15th calendar day per month before 2007 but increases the reporting frequency to twice a 

month (the 15th calendar day and the last business day) after 2007. To maintain consistency 

across our sample period, we count the monthly short interest by taking the value on the 15th 

calendar day. To capture intensive short-selling activities that most likely raise investors’ 

concerns, we define a short-selling spike as the scaled change of monthly short interest by more 

than 0.5%. We confirm that using alternative thresholds, such as 1%, would not change the 

conclusions throughout the study.   

3.3 Insider Trading 

Consistent with insider trading literature, we first collect open-market purchases and 

sales from Thomson Reuters but exclude sales related to prior option exercises. Ofek and 

Yermack (2000) show that option-related sales are primarily for rebalancing personal portfolios 

and are less related to insiders’ private information.10 Then, we aggregate insider-trading shares, 

transactions, and value by transaction types (buy and sell) and firms.  

 
10 Alternatively, the literature aims to differentiate liquidity-driven transactions from information-driven 

transactions from the insider behaviour ex ante (Cohen et al., 2012; Karamanou et al., 2021). However, these 

methods are more suitable for insider sales than purchases. We include a robustness test conducted by excluding 

routine buying because Cohen et al. (2012, Page 1010) argue that ‘routine buys, on the other hand, may occur after 
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We follow Dargenidou, Tonks, and Tsoligkas (2018) to construct four monthly insider 

trading ratios. First, the net purchase ratio (NPR) is the value of monthly purchases minus sales 

scaled by the total value of purchases and sales. Therefore, a positive NPR indicates net insider 

buying, whereas a negative NPR indicates net insider selling. A zero NPR means (1) no insider 

trading or (2) the buying value offsets selling (which is extremely rare), indicating a neutral 

case where aggregated insider trading does not convey any information.  

Second, because the personal wealth of insiders constrains insider-trading volume and 

value, we calculate a weighted NPR, where the weights are estimated as the ratio of the relative 

trade size to the shares owned by the director. Therefore, the weighted NPR takes the relative 

personal wealth of each insider into account when multiple insiders are trading in a month.  

Third, we use a dummy variable, NetTrade, to identify the general direction of insider 

trading. Therefore, NetTrade equals one if the number of insiders acquiring stocks is greater 

than those who dispose of stocks in a given month. Similar to weighted NPR, NetTrade reflects 

the insider’s intention to trade rather than their wealth.  

Finally, to capture a consistent insider signal, the last measure, ConsisBuy, defines a 

situation where all insiders deal in the same direction in a given month (i.e. buying), eliminating 

the scenarios where conflicting insider transactions exist.   

3.4 Abnormal Returns 

We calculate buy-and-hold abnormal returns (BHARs) in the three months after the 

disagreement. BHARs are adjusted by size and book-to-market (BM), using Fama–French 2 × 

3 size and book-to-market portfolios as referencing portfolios.11 We match the sample firms 

 
an insider receives a bonus; since bonuses are often paid out in the same month each year, and since insiders often 

receive discount plans on their company stock (and hence are more likely to buy the stock), insider buying in the 

same calendar month is common and often uninformative.’ Our conclusions are not driven by routine trading (see 

Appendix B for details). 
11 The size and book-to-market breakpoints are available from Professor Kenneth French’s online data library: 

https://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html. 

We have also tried Fama and French 5 × 5 size and BM portfolios and our results are similar.  

https://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html
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into an appropriate size portfolio and then a proper BM portfolio. We calculate the BHAR by 

using the buy-and-hold return of the sample firm minus the buy-and-hold return of the matched 

referencing portfolio as follows: 

𝐵𝐻𝐴𝑅𝑖𝑡 = ∏[1 + 𝑅𝑖𝑡] 

3

𝑡=1

− ∏[1 + 𝑅𝑝𝑡] 

3

𝑡=1

 

where 𝑅𝑖𝑡 is the monthly return on firm i in month t, and 𝑅𝑝𝑡 is the monthly return of a matched 

referencing portfolio in month t.  

3.5 Empirical Strategies 

We use the following model to test our hypotheses: 

BHAR(t+1, t+3) = β0 + β1 Disagreementt + β2 Unconditional Short-selling Spikest  

+ β3 Unconditional Insider Purchasest  

+ β4 Sizet−1 + β5 BMt−1 + β6 Capexy−1 + β7 Levy−1 + β8 Lagged Ret(t−6, t−1)  

+ β9 Market Ret(t−6, t−1) + β10 Cashy−1 + β11 Operating Incomey−1  

+ β12 Institutional Ownershipt−1 + β13 Spread(t−12, t−1) + β14 Volatility(t−12, t−1)  

+ Firm FE + Calendar Month FE + Error  (1) 

where the dependent variable, BHAR (t+1, t+3), is the three-month buy-and-hold abnormal stock 

return after the disagreement between inside buyers and short sellers. A longer window may be 

beyond the concern of short sellers, as the average holding period of a short position is 37 

trading days (Boehmer et al., 2008). A three-month window is also in line with Bargeron and 

Bonaime (2020).12  

The baseline model’s primary concern is Disagreement, a dummy variable set to one if 

both Insider Purchasest and Short-selling Spikest equal one in month t.13 Insider Purchasest is 

 
12 We also extend the post-disagreement window up to six months and our results are qualitatively similar. 
13 Another type of disagreement occurs when insider selling contrasts with reversed short-selling spikes (i.e. short 

sellers reduce their short positions). We do not consider this situation for two reasons. First, the literature shows 

 



15 

 
 

a dummy variable equalling one when NPR > 0, Weighted NPR > 0, NetTrade = 1 or ConsisBuy 

= 1. Short-selling Spikest is a dummy variable equalling to one when the firm’s scaled monthly 

change of the short interest from t-1 to t is more than 0.5% and zero otherwise. To support H1 

that insiders’ information is superior to short sellers’ information and drives the stock market, 

we anticipate the coefficient of Disagreement to be significantly positive. We expect the 

coefficient of Disagreement will be non-positive if insider buying is driven by the incentive of 

defending short-selling spikes, that is, in support of H2.  

Unconditional Short-selling Spikes is a dummy variable, that captures pure short-selling 

spikes, equalling one if Short-selling Spikest equals one and Insider Purchasest equals zero. 

Unconditional Insider Purchases is a dummy variable, that captures pure insider purchases, 

equalling one if Insider Purchasest equals one and Short-selling Spikest equals zero. We 

anticipate a negative coefficient of Unconditional Short-selling Spikes and a positive coefficient 

of Unconditional Insider Purchases. 

Size is the natural log of the firm’s market capitalisation at the end of t−1. BM is the 

natural log of the book-to-market ratio at the end of t−1. Capex is capital expenditure scaled by 

total assets at the end of the prior fiscal year (y−1). Lev is the sum of long-term and short-term 

debts scaled by total assets at the end of the last fiscal year (y−1). Lagged Ret is the aggregated 

buy-and-hold abnormal stock return over the six months before the disagreement. Market Ret 

is the return on the value-weighted CRSP index over the six months before the disagreement. 

Cash is the firm’s cash and short-term investments scaled by total assets at the end of the prior 

fiscal year (y−1). Operating Income is operating income before depreciation scaled by total 

assets at the end of the previous fiscal year (y−1). Institutional Ownership is the percentage of 

 
that insider selling is not as informative as buying (e.g. Lakonishok & Lee, 2001). Second, the monthly reductions 

of short interest may be due to short constraints beyond the control of short sellers, which is not driven by 

information. 
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outstanding shares possessed by institutional investors, measured in the last quarter before the 

disagreement. Spread is the average daily bid-ask spread of a firm’s stock over 12 months 

before the disagreement. Volatility is the standard deviation of the daily stock return over 12 

months before the disagreement. Our control variables capture the risk of the firm and its market, 

profitability, growth potential, information environment, and external governance, which are 

value-relevant and consistent with prior studies. We also control for firm and month fixed 

effects to alleviate the impact of unobservable variants. 

3.6 Sample Characteristics 

Table 1 presents the sample characteristics of the firm-month observations with (Panel 

A) and without the disagreement (Panel B). The average (median) value of the three-month 

BHAR is 0.858% (−0.286%) for the firm-months with the disagreement and −0.024% 

(−1.315%) without the disagreement. The difference between the mean (median) BHARs is 88 

(103) basis points, indicating that insider buying is informative even facing short sellers’ 

objections. 14  The variation between the mean and median indicates a positive skewness 

associated with the distribution of BHARs, which is a common issue in the empirical literature 

(Barber & Lyon, 1997; Lyon et al., 1999; Babenko et al., 2012; Bargeron & Bonaime, 2020). 

To mitigate the impact of skewness bias on our inferences, we follow Lyon et al. (1999) to use 

a bootstrapped version of skewness-adjusted t-statistics (re-sampling 1,000 times) in our tests 

discussed below.   

Panels A and B also reveal that firms with a disagreement tend to have a larger size and 

higher institutional ownership than those without a disagreement, consistent with Bargeron and 

Bonaime (2020). Notably, the firms with a disagreement are associated with lower past stock 

returns than those without a disagreement. Insiders are successful contrarian investors inclined 

 
14  Both the mean and median differences are significant at 1% between the samples with and without a 

disagreement. 
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to buy after a stock price decline (Rozeff & Zaman, 1988). Therefore, after a period of stock 

price decline, insiders and short sellers are more likely to disagree regarding the stock's 

fundamental value in the future. 

Finally, Panel C presents the statistics of insider trading in our sample. Consistent with 

the insider trading literature (e.g. Cohen et al., 2012), insider buying is associated with less 

frequency, smaller trading volume, and lower trading value than insider selling. The average 

NPR is −0.181.  

(Insert Table 1 here) 

4. Main Results 

4.1 Hypotheses Tests: Univariate and Multivariate Results 

Table 2, Panel A, presents univariate results indicating that corporate insiders’ trading 

signals generally overshadow short sellers’ conflicting signals. In particular, average three-

month BHARs are positive and significant when there are contradictory trading signals from 

insiders and short sellers, namely when insiders buy against a short-selling spike 

(Disagreement). Under four different methods of insider buying (Dargenidou et al., 2018), 

average BHARs following the conflicting signal range from 0.813% to 0.966%, all significant 

at the 1% level. In the presence of short-selling spikes, differences in the three-month BHARs 

between the cases with and without insider buying remain positively significant (the 

bootstrapped skewness-adjusted t-value is above 4).  

(Insert Table 2 here) 

As expected, in the absence of a trading signal from one party, the other party’s trading 

signal dominates. Average BHARs are positive and significant when insiders buy and there is 

no short-selling spike (Unconditional Insider Purchases). In contrast, average BHARs are 

negative and significant when a short-selling spike appears, but insider buying does not increase 
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(Unconditional Short-selling Spikes). Average BHARs are insignificant when both parties 

provide no credible trading signal, namely, when there is no insider buying and no short-selling 

spike (No Short-selling Spikes*No Insider Purchases). 

Table 2, Panel B, presents the baseline model results as specified in Equation (1), 

including value-relevant control variables. Across the models, the benchmark for comparison 

is the group with no insider buy and no short-selling spike (No Short-selling Spikes*No Insider 

Purchases). As before, we measure insider buying using four different methods. Thus, we 

report results from four regressions with different proxies for insider buying. Across these 

models, the coefficients on Disagreement are positive and significant at the 1% level. For 

example, in Column (1), where NPR measures insider buying, firms that experience a 

disagreement earn a quarterly BHAR of 143.8 basis points above the benchmark group without 

insider buying and a short-selling spike. We further conduct an F-test to compare the 

coefficients between Disagreement and Unconditional Short-selling Spikes; the difference in 

BHARs is 195.1 basis points in Column (1), significant at the 1% (t-value = 6.167). Our findings 

are consistent across the remaining three columns (Columns 2–4) when using the other three 

measures of insider buying. The evidence supports H1: superior information not perceived by 

short sellers triggers insider buying. In contrast, the managerial short-termism assumption does 

not hold. We further test H2, the managerial short-termism hypothesis, in a more explicit setting 

in Section 5.3. 

Similar to the results of Panel A, firms with Unconditional Insider Purchases 

(Unconditional Short-selling Spikes) are associated with positive (negative) BHARs. Our 

findings are in line with the literature (e.g., Lakonishok & Lee, 2001; Desai et al., 2002) 

reporting that insider buying (short selling) in a standalone scenario sends out strong positive 

(negative) signals about a firm’s future stock performance. We also conduct an F-test to 
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compare the coefficients between Disagreement and Unconditional Insider Purchases.15 The 

differences in BHARs between firms with and without short-selling spikes in insider buying 

are insignificant, suggesting that insider buying under a disagreement scenario does not contain 

any extra information compared to unconditional insider buying.  

The signs of our remaining control variables are in line with the existing literature. For 

instance, firms with a small size, a lower book-to-market ratio, a lower past return, and higher 

institutional ownership are associated with positive future stock returns (Fama & French, 1995; 

Chan, Jegadeesh, & Lakonishok, 1996; Sias, Starks, & Titman, 2006). The negative coefficients 

of Lev and Volatility are consistent with Dichev and Piotroski (2001) and Ang, Hodrick, Xing, 

and Zhang (2006). They find that stock market investors often underreact to idiosyncratic 

volatility and financial distress risk. Notably, the literature has no consensus on the return 

predictability of Capex and Cash. We observe a significant and negative Capex, in line with 

Titman, Wie, and Xie (2004), who argue that “investors tend to underreact to the empire-

building implications of increased capital expenditure.” The coefficient of Cash is also negative, 

indicating concerns about limited future cash flows and investment chances (Simutin, 2010). 

Lastly, an observed positive relationship between Spread and future returns is commensurate 

with Amihud (2002), who finds that the stock market requires an illiquidity premium.    

In short, our regression results corroborate the univariate results. Collectively, they 

provide evidence consistent with H1 that insider buying reflects positive private information 

about the firm’s prospects that supersedes the opposite signal from short sellers. Our findings 

do not provide evidence in support of H2, that is, myopic insider trading behaviour.  

 
15 The results are not tabulated within this paper but are available upon request. 
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4.2 Robustness Tests 

We conduct a series of robustness tests in this section to verify whether our findings are 

sensitive to certain conditions, such as the confounding share repurchasing, types of insiders, 

ex-ante levels of short selling, and the market conditions of various sub-periods. 

4.2.1 Controlling Share Repurchases 

Corporate managers may simultaneously engage in share repurchases and insider 

buying (Bonaime & Ryngaert, 2013). Share repurchases dominate future stock returns, albeit 

opposed by concurrent short-selling spikes (Bargeron & Bonaime, 2020). We address the issue 

that repurchases might coincide with insider purchases by 1) adding the dummy Repurchase as 

a control variable and 2) excluding the firm-months when the Repurchase dummy equals one.  

We follow Bargeron and Bonaime (2020) to define Repurchase, which equals one if 

quarterly repurchases are greater than 0.5% of the equity market capitalisation and zero 

otherwise.16 Our sample starts in 2004, when the SEC requires firms to disclose the quarterly 

repurchase shares, resulting in a smaller sample size. The results in Columns (1)–(4) of Table 

3 show that, after controlling for the event of repurchase impact, the positive price signalling 

effect of insider buying during the disagreements period is still strong and significant.17 The F-

test results on the coefficient differences between Disagreement and Unconditional Short-

selling Spikes remain statistically positive across all four models. Our results suggest that the 

previous inference in Section 4.1 that insider buying reflects superior information above short 

selling is not subsumed by the signalling effect of concurrent repurchase activities, as Bargeron 

and Bonaime (2020) claim.   

 
16 Quarterly share repurchases of the public firms are available from Compustat. Because our panel is monthly, we 

determine the fiscal year and quarter of each calendar month and match the quarterly repurchase data accordingly. 
17 Our findings are robust to controlling for concurrent share repurchases in all other tests in our study. We do not 

tabulate them as the data of share repurchases are available from 2004. These results are available upon request. 
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Additionally, the results in Columns (5)–(8), based on a sample that excludes concurrent 

repurchase firm months, show that the presence of repurchase activities does not explain the 

positive price impact during the post-disagreement periods. Hence, we conclude that insider 

buying is an independent and viable signal not dominated by share repurchases. 

(Insert Table 3 here) 

4.2.2 Types of Insiders 

Insiders familiar with the firm’s day-to-day operations may trade on more valuable 

information (Seyhun, 1986). This information hierarchy hypothesis posits that trades by senior 

executive officers (e.g., CEOs, CFOs, COOs) and board chairpersons will be more informative 

than trades by other insiders (e.g., non-executive officers and independent directors). However, 

empirical evidence shows that senior executives may trade with less information than other 

insiders as they are under greater pressure from the regulators (Fidrmuc, Goergen, & 

Renneboog, 2006; Sabherwal & Uddin, 2019). Hence, we conduct additional tests to examine 

whether the post-disagreement return is sensitive to different types of insiders.  

Table 4 displays the results of the main test modified by targeting the transactions of the 

top-five insiders (Columns (1)–(4)) and those of all other insiders (Columns (5)–(8)). The top-

five insiders include CEOs, CFOs, COOs, presidents, and chairpersons based on the insider 

trading database definition. We find that the positive coefficients of Disagreement do not 

disappear among either type of insider group, suggesting insider buying signals from senior and 

non-senior executives carry credible positive information over short sellers. We also find that 

the differences in the subsequent BHARs between firms with and without insider buying remain 

statistically positive across these two levels of insiders in the presence of a short-selling spike. 

Our sensitivity results across top-five and non-top-five insider groups suggest that the private 

information argument is not dominated by any particular seniority level of insiders.  

(Insert Table 4 here) 



22 

 
 

4.2.3 Does the Beginning Level of Short Interest Matter? 

We further test whether our findings are sensitive to the short interest level before the 

disagreement. We focus on two subsamples: (1) the beginning level of short interest is higher 

than 2.5% of the outstanding shares before the spike, and (2) the beginning level of short interest 

is higher than 5% of the outstanding shares before the spike. Table 5 reports the results of these 

tests.  

(Insert Table 5 here) 

First, Table 5 illustrates that the disagreement is still associated with significant and 

positive BHARs. Second, in line with Bargeron and Bonaime (2020), we show that the 

information content of insider buying against short selling is even more remarkable when the 

beginning level of short interest increases from 2.5% to 5%. Therefore, the beginning level of 

short interest does not affect our conclusion that insider buying is more informative than short 

selling when these two parties trade oppositely. 

4.2.4 Disagreements and Stock Returns in Subperiods 

Individual investors, regulators, and academic scholars are concerned with the trading 

behaviour of informed parties within volatile periods. Existing literature shows that short sellers 

fail to increase short positions on high-value firms during the Internet bubble (IB) of the 1990s 

(Lamont & Stein, 2004) but heavily increase short positions during the global financial crisis 

(GFC) of 2007–2009 (Chen, Cheng, Luo, & Yue, 2020). In contrast, insiders refrain from 

buying before the crisis but gradually increase their purchases as it deepens (Ofek & Richardson, 

2003; Griffin, Harris, Shu, & Topaloglu, 2011). These findings indicate that divergent opinions 

between short sellers and insiders may occur more often during periods of extreme market 

volatility.  

Our sample includes data from two subperiods of high market volatility: the IB and the 

GFC. Therefore, we examine whether the post-disagreement positive return is consistent across 
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time and market phases by partitioning the sample into (1) the period of the IB from April 1998 

to March 2000 (Griffin et al., 2011; Nezafat et al., 2022), (2) the period of the GFC from 2007 

to 2009, and (3) the period excluding both the IB and GFC and repeating the hypothesis test on 

the three subsamples.  

As Columns (1) to (3) of Table 6 indicate,18 insider buying is more informative than 

short selling in signalling future stock returns in each subperiod of high market volatility. For 

example, during the IB period, the group with disagreements outperforms the group without 

insider purchases/short-selling spikes by 2.354% and the group of Unconditional Short-selling 

Spikes by 3.281% in the next three months. During the GFC period, the group with 

disagreements earns three-month abnormal returns 363 basis points higher than the benchmark 

group without insider purchases/short-selling spikes and 405 basis points higher than the 

Unconditional Short-selling Spikes group. Despite the larger magnitude of the post-

disagreement returns in the IB and GFC periods, Column (3) shows that after excluding the 

period of IB and GFC, the coefficient of Disagreement remains positive and significant, and 

the Disagreement group still earns a higher next-quarter return than the Unconditional Short-

selling Spikes group. In sum, the positive price signalling effect of insider buying against a 

short-selling spike does not disappear over time.  

  (Insert Table 6 here) 

One may notice that the post-disagreement BHAR is much larger during the GFC than 

in the other subperiods. We observe that the positive signalling effect of insider buying in the 

presence of short-selling spikes (Disagreement) is even stronger than Unconditional Insider 

Purchases (mean difference = 2.351%; Z-value = 2.90).19 One possible reason is that corporate 

 
18 Because our results are robust across the four insider trading measures, all tables from Table 6 onwards use 

NPR > 0 as the condition to define Insider Buy and Disagreement.  
19 We find no such positive statistical difference between Disagreement and Unconditional Insider Purchases 

among the remaining other subperiods. Results are available upon request.  
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managers may have stronger incentives to send out positive information to restore investors’ 

confidence during a market meltdown in which short sellers may maliciously attack the markets, 

drag stock prices down, and destroy investor confidence, even against firms with good 

prospects. Piotroski and Roulstone (2005) and Hillier, Korczak, and Korczak (2015) 

demonstrate that insiders are successful contrarians signalling that a firm’s stock price has 

reached the bottom via purchases. Hence, insider buying may serve two functions during the 

GFC: (1) forecast stock market reversals and (2) identify firms under manipulative and 

speculative short selling. Both functions can be of higher value for investors during the GFC 

when the capital market requires confidence (Khanna & Mathews, 2012). Therefore, these two 

functions may explain why insider buying in disagreement delivers more information than 

unconditional insider purchases.  

Apart from the GFC period, we further check the pre-GFC period, in which corporate 

managers are likely to be overconfident and undertake excessive risks in financing and 

investing decisions that partly contribute to the market meltdown (Malmendier & Tate, 2015; 

Ho, Huang, Lin, & Yen, 2016). Managerial confidence can manifest itself in both corporate 

strategies and individual transactions. The literature regarding managerial overconfidence 

before the GFC is mixed. While some studies find that insiders fail to predict the GFC 

(Adebambo, Brockman & Yan, 2015), others conclude that they expect it (Cziraki, 2018). 

Hence, whether managerial overconfidence reduces the informativeness of insider buying is an 

empirical question.  

We re-run our regression in a pre-GFC period from 2004 to 2006 and report the results 

in Column (4) of Table 6.20 We observe that the coefficient of Disagreement remains positive, 

and the F-value test confirms that the Disagreement group still outperforms the Unconditional 

 
20 We also test the hypothesis by excluding the period of IB, GFC, and pre-GFC, and the results are robust in the 

remaining periods. 
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Short-selling Spikes group. Our finding suggests that managerial overconfidence, therefore, 

does not reduce the credibility of insider buying before the GFC.  

5. Further Analyses  

5.1 How Does Information Asymmetry Affect the Post-Disagreement Return? 

This section extends our study by examining how information asymmetry interacts with 

the valuation effect of the conflicting signals between insiders and short sellers. An opaque 

information environment between insiders and outsiders likely increases the tension of the 

disagreement.21 On the one hand, short selling is indicative of negative stock returns in small 

firms and firms that fewer analysts follow, confirming that the information detecting and 

processing skills of short sellers are essential for outside investors within an opaque information 

environment (Boehmer et al., 2008; Engelberg et al., 2012; Purnanandam & Seyhun, 2018). On 

the other hand, outsiders are more likely to perceive insider trading activities as a reliable 

channel to interpret corporate news when information asymmetry is high. Empirical evidence 

indicates that the relationship between insider trading and stock returns is more pronounced 

when information asymmetry is high (e.g., Frankel & Li, 2004; Gu & Li, 2007; Babenko et al., 

2012). 

Commensurate with Section 4, we postulate that post-disagreement BHARs are higher 

in more opaque firms if insider buying dominates simultaneous short selling. In the presence of 

information asymmetry, outside investors rely more on insider trading because less information 

(for example, fewer equity analyst forecasts) is publicly available. For short sellers, information 

asymmetry increases the difficulty of retrieving public and private information, amplifying 

corporate insiders’ information advantage.  

 
21 We have observed that the disagreement is more likely to happen when the level of information opaqueness is 

high (i.e. forecast dispersion, bid-ask spread, earnings surprises, and stock return volatility are high); see results in 

Appendix C. 
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Table 7 estimates the baseline regression following Equation (1) by dividing the sample 

into high- and low-asymmetry firms and comparing the two subsamples’ coefficients of 

Disagreement. We employ three information asymmetry proxies: Opacity is a composite 

measure of information opacity combining stock trading volume, bid-ask spread, number of 

analysts following, and analyst forecast dispersion, which follows Anderson, Duru, and Reeb 

(2009). The second, the probability of informed trading (PIN), captures the stock price 

informativeness by taking the propensity of informed trading from the daily buy and sell order 

flows. The level of information revealed by informed trading is significantly higher when the 

information environment is opaque. Therefore, a higher level of PIN indicates a higher level of 

information asymmetry (Brown & Hillegeist, 2007). Whereas Opacity and PIN are firm-level 

information asymmetry proxies, the third proxy, Idelay, captures the degree of industry-level 

information opaqueness by estimating how much a firm’s current stock price reflects the lagged 

industry-level information (Wang, 2019). 

(Insert Table 7 here) 

First, we partition the sample by the median of Opacity. In the high-opacity firms, the 

disagreement group is associated with a quarterly BHAR of 223.4 basis points (t-value = 4.479) 

higher than the group with no insider buying and no short-selling spike. In comparison, among 

low-opacity firms, the positive BHAR of the firms with a disagreement significantly reduces. 

The statistically significant difference in Disagreement between high- and low-Opacity firms 

suggests that insider buying sends out a more positive price signal when the barrier to accessing 

internal information is high, further supporting our insider information advantage argument. 

Second, we divide the sample by the median of the PIN. We obtain the PIN from two 

sources: (1) PIN for the U.S. public firms from 1993 to 2010, available from Steven Brown’s 



27 

 
 

website,22 and (2) PIN for the U.S. public firms from 1983 to 2001, available from Søren 

Hvidkjær’s website.23 We employ Steven Brown’s data in Table 7 because it covers the most 

recent periods up to 2010. Our inferences are robust with the PIN data from Søren Hvidkjær to 

cover the early period from 1986 to 1992. Those results are untabulated but are available upon 

request. Column (3) in Table 7 shows that the coefficient of Disagreement is 2.941 (t-value = 

4.008) if the firm’s PIN is higher than the sample median. By contrast, the coefficient of 

Disagreement is 0.790 (t-value = 1.731) in Column (4). The statistically significant difference 

in Disagreement between high- and low-PIN firms suggests the credibility of insider buying 

over short selling is greater when the information environment is opaque, again supporting our 

superior information argument. 

Finally, we report the results for high- and low-Idelay firms in Columns (5) and (6). The 

coefficients of Disagreement are positive in both columns but only statistically significant 

within the high Idelay group. Consistent with the Opacity and PIN sub-sample comparison 

results, we find a statistically significant difference in Disagreement between high- and low-

Idelay firms. The result of greater price impacts of insider buying over short selling when the 

information opaqueness at the industry level is high provides further evidence to support the 

argument that insiders buy on private information that short sellers do not know.  

5.2 What Information Is Revealed after the Post-Disagreement Return? 

So far, our findings support the argument that private information motivates corporate 

insiders to buy shares against concurrent short-selling spikes. A follow-up question is what 

private information managers know that outsiders do not. 

Column (1) of Table 8 reports results on whether the disagreement is related to the 

average three-day cumulative abnormal returns (CARs) around the quarterly earnings 

 
22 http://scholar.rhsmith.umd.edu/sbrown/pin-data 
23 https://sites.google.com/site/hvidkjaer/data 

http://scholar.rhsmith.umd.edu/sbrown/pin-data
https://sites.google.com/site/hvidkjaer/data
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announcements (QEAs) within the six months following the disagreement. We include the same 

group of control variables in Model (1), plus the firm and calendar-month fixed effects. Again, 

the benchmark group consists of firms without insider buying and short-selling spikes. Column 

(1) shows that the disagreement group has an average return of subsequent QEAs 0.472% 

higher than the benchmark group, whereas the category with unconditional short-selling spikes 

has an average return of subsequent QEAs of −0.076%. The difference in the results between 

Disagreement and Unconditional Short-selling Spikes suggests insiders buy against short-

selling spikes when they anticipate good future earnings performance.  

(Insert Table 8 here) 

Columns (2) to (4) report the results of a panel logit model examining whether the 

disagreement is associated with the likelihood of value-relevant corporate news announcements 

within the subsequent six months. The dependent variable of Column (2) is a dummy that equals 

one if the firm’s quarterly earnings-per-share (EPS) beats the median of corresponding analyst 

forecasts. We find that firms that experience disagreements are more likely to report quarterly 

earnings that beat analyst estimates than firms from the benchmark group and firms that 

experience unconditional short-selling spikes with no insider buying.  

The dependent variable of Column (3) is a dummy that equals one if firms announce 

new share repurchases in the next six months while these plans are associated with positive 

announcement returns. Repurchase announcements accompanied by positive announcement 

returns indicate that the market regards these announcements as a signal of undervaluation 

(Babenko et al., 2012). Again, we observe that firms with disagreements are more likely to 

announce value-increasing repurchase plans than firms from the benchmark group and that 

experience unconditional short-selling spikes. These results suggest that insiders disagree with 

short sellers when they anticipate that the company will soon send out an undervaluation signal 

by announcing repurchase plans. 
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Column (4) presents results focussed on another category of information disclosure: 

M&A announcements. Prior literature (e.g., Ge & Lennox, 2011) shows that outside investors 

regard equity-financed acquisitions as value destroying. Consistent with this view, the results 

in Column (4) show that firms are less likely to engage in an equity-financed acquisition after 

a disagreement than firms from the benchmark group or firms that experience unconditional 

short-selling spikes.  

Collectively, Table 8 indicates that insider buying at the time of the short-selling spikes 

is not misleading but indicative of future positive private information. 

5.3 Does Managerial Short-termism Drive the Post-Disagreement Return? 

This section further addresses the managerial short-termism argument by investigating 

whether firms with a higher ex ante incentive for managerial short-termism or weaker corporate 

governance would be more likely to engage in insider purchasing to trade against short-selling 

spikes. Specifically, we modify Equation (1) and interact our main variable Disagreement with 

the variable Short-termism as follows: 

BHAR(t+1, t+3) = β0 + β1 Disagreementt + β2 Short-termismt  

+ β3 Disagreementt * Short-termismt 

+ Other Control + Firm FE + Calendar Month FE + Error  (2) 

Suppose managerial short-termism drives insider buying at the time of the disagreement. 

In that case, we expect these purchases to contain less material information about the firm's 

prospects, and the ex post positive abnormal returns associated with the disagreement should 

disappear. We follow Bargeron and Bonaime (2020) to construct managerial short-termism 

proxies. Specifically, we assume that managerial short-termism rises when managers’ 

compensation and personal wealth are closely affiliated with the firm’s equity value, when 

managers' desire to beat analyst forecasts is high, and when the firm's corporate governance is 

inferior.  
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We present the results in Table 9. We employ three proxies to measure the level of 

managerial short-termism. The first three columns use (1) a dummy equal to one if the 

percentage of share-based compensation over the CEO’s total remuneration in the year before 

the disagreement is higher than the sample median; (2) a dummy equal to one if the sensitivity 

of the CEO’s compensation to a 1% change in the stock price (i.e., CEO’s delta) in the year 

before the disagreement is higher than the sample median; and (3) a dummy equal to one if the 

sensitivity of the CEO’s compensation to a 1% change in the stock volatility (i.e., CEO’s vega) 

in the year before the disagreement is higher than the sample median.24  

We expect a higher incentive of short-termism for CEOs whose compensation structure 

is more equity-based and, consequently, are more likely to be motivated to inflate stock prices 

via insider buying.25 The interactive term between Disagreement and Short-termism remains 

insignificant in Columns (1) to (3), whereas the coefficients of Disagreement are still positive 

and significant. Our results show that the CEO compensation structure does not affect the 

positive relationship between the disagreement and post-disagreement returns. This further 

confirms our previous argument that managerial short-termism does not play a role in trigging 

insider buying when the disagreement appears.  

(Insert Table 9 here) 

In Column (4) of Table 9, we consider the possibility that managerial desires to meet 

analyst forecasts can amplify short-termism. The proxy for managerial short-termism in 

Column (4) is a dummy equalling one when the actual annual EPS is just less than one cent 

(i.e., 0.01 U.S. dollar) off the average forecasted EPS from IBES, measured at the end of the 

 
24 Our sample size is reduced in these columns because the CEO compensation data is limited to S&P 1500 firms. 
25 Bargeron and Bonaime (2020) use (1) CEO vesting and (2) whether the CEO compensation is linked to EPS, 

factors available from the ISS Incentive Lab, to denote the impact of compensation structure on CEO short-termism. 

We do not have the data access to these variables. Instead, we use alternative proxies for the CEO compensation 

structure. Prior studies find that the compensation structure, the delta, and the vega of the CEO are related to 

corporate behaviours of short-termism, such as earnings manipulation (Cheng & Warfield, 2005; Armstrong 

Larcker, Ormazabal, & Taylor, 2013). 



31 

 
 

year before the disagreement. Similarly, an observed insignificant interactive term suggests that 

the desire to beat the earnings targets cannot explain the positive relationship between the 

disagreement and subsequent returns. Again, our result does not support the managerial short-

termism story.  

We take four proxies to capture inferior corporate governance, potentially providing a 

loose monitoring environment to allow managers’ myopic behaviour. Firstly, we sub-sample 

firms into CEO founder and dual CEO to capture the CEO power. We use a dummy variable 

equal to one in Column (5) when the CEO is also the firm’s founder and zero if not. A dummy 

variable in Column (6) equals one when the CEO is also the board chairman and zero if not. 

Powerful CEOs may exercise substantial influence over the composition of their boards, and 

they are likely to select ‘friendly’ directors (Shivdasani & Yermack, 1999; Coles, Daniel, & 

Naveen, 2014). As powerful CEOs exert significant influence over their boards, directors may 

be less efficient in monitoring roles (Hermalin & Weisbach, 1988; Cohen et al., 2012). Our 

results in Columns (5) and (6) suggest that powerful CEOs do not explain the positive 

relationship between the disagreement and its subsequent return, evidenced by an insignificant 

interactive term between Disagreement and Short-termism. Thus, we conclude that the buying 

behaviour of corporate insiders in the presence of short-selling spikes is not related to weaker 

corporate governance, which is evidence against H2, the managerial short-termism argument.  

We collect the board size and entrenchment index (E-Index) from Bebchuk et al. 

(2009)26 to capture the corporate governance level. We use a dummy variable equal to one in 

Column (7) if the number of board directors exceeds the sample median. A dummy variable 

equals one in Column (8) if the E-Index is greater than the sample median. Prior studies show 

that a large board is associated with inefficient monitoring and inferior firm performance 

 
26 Our sample size is smaller in Columns (5) to (8), as the CEO personal characteristics are available for S&P 1500 

firms, corporate board data are available from 2002 onward, and the E-Index is available between 1990 and 2006. 
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(Yermack, 1996). The E-index is a composite measure of weak corporate governance in which 

higher values of the E-index are associated with lower firm values (Bebchuk et al., 2009).27 Our 

results in Columns (7) and (8) show a similar picture with an insignificant interactive term 

between Disagreement and Short-termism, indicating that the weakness of corporate 

governance does not explain the post-disagreement price effect and, therefore, does not support 

the managerial short-termism argument. 

5.4 Why Do Short Sellers Disagree with Corporate Managers? 

The above analysis shows that short sellers generally do not outperform competing 

insiders. As sophisticated investors, why do short sellers disagree with corporate managers 

despite the potential loss? One possible explanation is that short sellers may not be aware of 

simultaneous insider buying. Supporting evidence for this explanation is that short sellers would 

reduce their short positions immediately after becoming aware of insider transactions. Another 

potential explanation might be the short-selling position is simply part of large hedging 

strategies (Jiao et al., 2016).28 If this hedging explanation holds, we expect the shorting position 

to remain unchanged after the disclosure of insider buying.    

We benefit from a regulatory change concerning reporting insider trading (i.e. reducing 

the reporting lag) with the enactment of SOX on 30 July 2002. Before SOX, insiders have until 

the 10th working day after the calendar month the trading occurred to report it to the SEC. Since 

the implementation of SOX, insiders must notify the SEC about their trading within two 

business days. Brochet (2010) shows that insiders experienced a period of lenient regulation 

before SOX but faced more stringent scrutiny after SOX. Cline and Houston (2018) find that 

 
27 Bargeron and Bonaime (2020) identify whether more than half of the board directors are appointed by the 

incumbent CEO and use it as a measure of CEO power and a proxy for inferior governance. We do not have access 

to these data.  
28 Despite the overwhelming evidence of short selling reflecting information advantage, few papers argue that 

short selling does not necessarily send out informative signals about firms’ future performance (Andrikopoulos 

Clunie, & Siganos, 2012). Some alternative shorting reasons (Allan & Gale, 1992; Brunnermeier & Pedersen, 

2005; Comerton-Forde, Jones, & Putniņš, 2016) may also impede uninformed investors’ judgements. 
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28% of insider trades missed the reporting deadline before SOX, whereas only 8% of insider 

trades violated the reporting deadline after SOX.  

This regulation change may affect how short sellers observe and respond to insider trading 

disclosures. Therefore, we examine the post-disagreement change of short selling by dividing 

our sample into the pre- and post-SOX periods. If the disagreement is due to insiders’ superior 

information about the company that short sellers do not have, we expect that short sellers will 

reverse their short positions. The shortened reporting lag required by SOX would trigger a faster 

reversal.  

In Table 10, we report the change of short selling in the first month (Columns (1)–(3)) 

and the second month (Columns (4)–(6)) following the disagreement in the pre- and post-SOX 

periods. We observe that short sellers respond to insider purchases from the second month 

following the disagreement before SOX. In contrast, the negative coefficient of Disagreement 

is not significant during the first month after the disagreement. This result indicates that short 

sellers cannot respond quickly to the opposite signal from insider purchasing with a legal 

reporting lag of up to 40 days.  

However, during the post-SOX period, the coefficient of Disagreement is negative and 

statistically significant at the 5% level in the first month but insignificant in the second month. 

This result suggests that short sellers can observe insiders’ opposite transactions more quickly 

and reverse their short positions more efficiently because the disclosure lag is shorter after SOX. 

Short sellers may not be aware of the simultaneous insider buying; however, they correct their 

short positions soon after observing the positive signals sent out by insiders once the short 

sellers become aware of those signals. 

(Insert Table 10 here) 
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5.5 Trading Strategy 

In this section, we examine whether an economic trading strategy emerges. Table 11 

presents the average monthly Jensen’s alphas (Kothari and Warner, 2007) generated from an 

arbitrage trading strategy that longs stocks associated with a disagreement between insiders and 

short sellers and shorts stocks that experience short-selling spikes without concurrent insider 

buying. The average monthly alphas are estimated using the monthly calendar time portfolio 

method as follows: 

𝑅𝐷𝑖𝑠𝑎𝑔𝑟𝑒𝑒𝑚𝑒𝑛𝑡,𝑡 − 𝑅𝑆𝑆,𝑡 = 𝛼𝑝 + 𝛽1(𝑅𝑚,𝑡 − 𝑅𝑓,𝑡) + 𝛽2𝑆𝑀𝐵𝑡 + 𝛽3𝐻𝑀𝐿𝑡 + 𝛽4𝑀𝑂𝑀𝑡 + 𝜎𝑡  (3) 

where RDisagreement,t (RSS,t) is the equal-weighted return for calendar month t for the portfolio of 

firms that have experienced an event of disagreement (pure short-selling spikes) within the 

previous 3, 6, 9, and 12 months; Rm,t is the monthly return on the CRSP equal-weighted market 

portfolio; Rf,t is the risk-free monthly rate; SMBt is the difference between the monthly return 

on the Fama–French portfolio of ‘small’ stocks and ‘big’ stocks; HMLt is the difference between 

the monthly return on the Fama–French portfolio of ‘high’ and ‘low’ book-to-market stocks; 

MOMt is the difference between the monthly return on the Fama–French portfolio of past one-

year ‘winners’ and ‘losers’; αp is the average monthly abnormal return. We multiply the average 

monthly alphas by 100. Stocks enter the portfolio the month following a disagreement (pure 

short-selling spikes) and remain in the portfolio for 3, 6, 9, and 12 months.  

(Insert Table 11 here) 

The arbitrage strategy of going long on stocks with disagreements while shorting ‘pure’ 

short-selling stocks earns a significant monthly alpha of 43.2 basis points in the next three 

months after controlling the risk factors of size, book-to-market ratio, momentum, and market. 

This strategy is economically meaningful and remains profitable nine months after the 

portfolio’s construction.  
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6. Conclusion 

Our study shows that short selling’s negative signals are no longer significant when 

confronted with simultaneous insider buying’s positive signals. The documented positive post-

disagreement return indicates that corporate insiders have better price-forecasting power than 

short sellers. Such a positive relationship is more significant when information asymmetry is 

high, supporting the argument that insider buying contains superior information that short 

sellers do not hold. We also observe short-selling reversals after the public disclosure of insider 

buying following a disagreement, which further confirms that a disagreement is due to the 

information barriers between insiders and short sellers. We do not aim to downplay the positive 

role short sellers play in identifying overpriced stocks and promoting market efficiency; 

however, short sellers are limited in their ability to capture private information that is important 

to outside investors. Our results suggest that the credibility of short selling should be challenged 

if corporate insiders, who have access to superior information, disagree and trade in the opposite 

direction. 

Our findings provide insights for uninformed market participants and regulators about 

how insider buying is informative; that is, insiders ‘put their money where their mouth is’, even 

under high short-selling pressures. Divergent opinions among well-informed traders are 

common in the market, and the prevalence of these situations puzzles individual investors, 

regulators, and researchers. The information disadvantage of outsiders can be curtailed through 

more timely disclosure of insider transactions.  

A question remains about the variation of the information power of insider buying 

across time. We observe that insider buying in the presence of short-selling spikes carries extra 

information than unconditional insider buying in the absence of short-selling spikes in certain 

sub-periods, such as the GFC. We explain that this finding may reflect managers’ attempt to 

restore outside investors’ confidence after a vast stock meltdown. A more dedicated study shall 
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be conducted to verify this explanation. Further research might be helpful to explore how 

personal attributes affect corporate insiders’ incentive of information disclosure under crisis 

circumstances, such as during the COVID-19 global pandemic.  
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Table 1: Summary Statistics of Firm Characteristics 

Table 1 summarises firm characteristics and insider trading statistics from 804879 firm-month observations from 

1986 to 2016. We observe 7590 firm-month observations in which insider buying is concurrent with short-selling 

spikes (Panel A), whereas 797289 firm-months are not associated with a disagreement between insiders and short 

sellers (Panel B). BHAR(t+1, t+3) is 100 times the buy-and-hold risk-adjusted abnormal stock return from t+1 to t+3, 

where t is the month of the disagreement. Size is the natural log of the firm’s market capitalisation at the end of 

t−1. BM is the natural log of the book-to-market ratio at the end of t−1. Capex is capital expenditure scaled by total 

assets at the end of the prior fiscal year (y−1). Lev is the sum of long-term and short-term debts scaled by total 

assets at the end of the last fiscal year (y−1). Lagged Ret is the aggregated buy-and-hold abnormal stock return 

over the six months before the disagreement. Market Ret is the return on the value-weighted CRSP index over the 

six months before the disagreement. Cash is the firm’s cash and short-term investments scaled by total assets at 

the end of the prior fiscal year (y−1). Operating Income is operating income before depreciation scaled by total 

assets at the end of the previous fiscal year (y−1). Institutional Ownership is the percentage of outstanding shares 

possessed by institutional investors, measured at the last quarter before the disagreement. Spread is the average 

daily bid-ask spread of a firm’s stock over 12 months before the disagreement. Volatility is the standard deviation 

of the daily stock return over 12 months before the disagreement. In Panel C, we present the insider trading 

statistics from 58538 firm-months with insider buying and 80893 firm months with insider selling. Specifically, 

we deliver the number and value of the shares bought (sold) and the number of buy (sell) transactions. NPR is the 

value of monthly purchases minus sales scaled by the total value of purchases and sales, measured from 131222 

firm-months with insider trading. There are 8209 firm-months in which we observe both insider buying and selling. 

Therefore, the total number of firm-months with insider trading equals 58538 + 80893 – 8209 = 131222. 
 N mean stdev p25 p50 p75 

Panel A: Sample characteristics with disagreement (N = 7590) 

BHAR(t+1,t+3) (Multiple by 100) 7590 0.858 25.675 -12.122 -0.286 11.761 

Size 7590 6.558 1.463 5.601 6.517 7.486 

BM 7590 -0.655 0.913 -1.149 -0.593 -0.115 

Capex 7590 0.047 0.064 0.005 0.025 0.060 

Lev 7590 0.222 0.188 0.060 0.187 0.347 

Lagged Ret (Multiple by 100) 7590 -6.629 41.127 -26.521 -10.147 6.433 

Market Ret (Multiple by 100) 7590 1.712 13.375 -3.531 4.686 9.305 

Cash 7590 0.152 0.212 0.021 0.059 0.187 

Operating Income 7590 0.059 0.170 0.021 0.083 0.142 

Institutional Ownership 7590 0.625 0.276 0.427 0.669 0.852 

Spread 7590 0.039 0.021 0.025 0.033 0.047 

Volatility 7590 -3.657 0.476 -3.991 -3.679 -3.348 

Panel B: Sample characteristics without disagreement (N = 797289) 

BHAR(t+1,t+3) (Multiple by 100) 797289 -0.024 25.474 -11.621 -1.315 9.230 

Size 797289 6.134 2.003 4.671 6.108 7.507 

BM 797289 -0.682 0.874 -1.186 -0.629 -0.144 

Capex 797289 0.048 0.055 0.012 0.032 0.064 

Lev 797289 0.211 0.184 0.044 0.183 0.333 

Lagged Ret (Multiple by 100) 797289 0.133 40.250 -17.750 -2.718 12.761 

Market Ret (Multiple by 100) 797289 4.175 11.828 -0.562 5.849 10.474 

Cash 797289 0.159 0.201 0.024 0.075 0.214 

Operating Income 797289 0.081 0.158 0.031 0.104 0.160 

Institutional Ownership 797289 0.515 0.300 0.258 0.537 0.770 

Spread 797289 0.037 0.024 0.021 0.031 0.045 

Volatility 797289 -3.666 0.518 -4.033 -3.694 -3.327 

Panel C: Insider trading statistics 

Purchase (shares) 58538 58,058 1,860,138 1,000 3,091 11,895 

Sale (shares) 80893 158,595 1,515,251 4,000 13,564 50,000 
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Purchase (value) 58538 $653,213 $10,700,000 $12,216 $40,277 $131,850 

Sale (value) 80893 $4,272,651 $55,100,000 $83,222 $310,673 $1,218,658 

Average purchase trades 58538 3.9 10.2 1.0 2.0 4.0 

Average sale trades 80893 9.8 52.7 1.0 2.0 5.0 

NPR 131222 -0.181 0.969 -1.000 -1.000 1.000 
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Table 2: Test of the Hypothesis: Univariate and Multivariate Tests 

Table 2 presents the univariate and multivariate tests of our hypothesis. Panel A presents the mean three-month 

BHARs (multiplied by 100) conditional on insider buying and short-selling spikes. In Panel B, we regress next-

quarter BHARs on Disagreement, Unconditional Short-selling Spikes, Unconditional Insider Purchases and other 

control variables following the model below: 

BHAR(t+1, t+3) = β0 + β1 Disagreementt + β2 Unconditional Short-selling Spikest  

                                + β3 Unconditional Insider Purchasest  

                                + β4 Sizet−1 + β5 BMt−1 + β6 Capexy−1 + β7 Levy−1 + β8 Lagged Ret(t−6, t−1)  

                                + β9 Market Ret(t−6, t−1) + β10 Cashy−1 + β11 Operating Incomey−1  

                                + β12 Institutional Ownershipt−1 + β13 Spread(t−12, t−1) + β14 Volatility(t−12, t−1)  

                                + Firm FE + Calendar Month FE + Error   

where BHAR(t+1, t+3) is 100 times the buy-and-hold risk-adjusted abnormal stock return from t+1 to t+3. 

Disagreement is defined as the concurrent appearance of short-selling spikes and net insider buying in the month 

of t. Unconditional Short-selling Spikes is a dummy variable, equalling one if short selling spikes and no net insider 

buying in the month of t. Unconditional Insider Purchases is a dummy variable, equalling one if there is net insider 

buying and no short selling spike in the month of t. A short-selling spike is defined as the scaled change of monthly 

short interest by more than 0.5%. We use four insider trading measures to define net insider buying following 

Dargenidou et al. (2018): the value of buying outweighs the value of selling, i.e., NPR > 0; insider-wealth-adjusted 

NPR (Weighted NPR) is greater than zero; the number of insiders purchasing shares is more than the number of 

insiders disposing of shares, i.e., NetTrade > 0; all insiders trade in the same direction (buying) in a month, i.e., 

ConsisBuy =1. Size is the natural log of the firm’s market capitalisation at the end of t−1. BM is the natural log of 

the book-to-market ratio at the end of t−1. Capex is capital expenditure scaled by total assets at the end of the prior 

fiscal year (y−1). Lev is the sum of long-term and short-term debts scaled by total assets at the end of the last fiscal 

year (y−1). Lagged Ret is the aggregated buy-and-hold abnormal stock return over the six months before the 

disagreement. Market Ret is the return on the value-weighted CRSP index over the six months before the 

disagreement. Cash is the firm’s cash and short-term investments scaled by total assets at the end of the prior fiscal 

year (y−1). Operating Income is operating income before depreciation scaled by total assets at the end of the 

previous fiscal year (y−1). Institutional Ownership is the percentage of outstanding shares possessed by 

institutional investors, measured in the last quarter before the disagreement. Spread is the average daily bid-ask 

spread of a firm’s stock over 12 months before the disagreement. Volatility is the standard deviation of the daily 

stock return over 12 months before the disagreement. Bootstrapped skewness-adjusted t-values are presented in 

parentheses of panel A, while the standard errors are bootstrapped by 1000 times to control the potential skewness. 

The t-values are reported in parentheses of panel B, and standard errors are clustered at the firm level. ***, **, * 

indicate statistical significance at the 0.01, 0.05, 0.1 levels, respectively. 

Panel A: Disagreement and BHAR (t+1, t+3): univariate tests 

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

Mean BHAR(t+1, t+3) NPR>0 
Weighted 

NPR>0 
NetTrade=1 

ConsisBuy

=1 

(1) Disagreement 0.858*** 0.813*** 0.966*** 0.862*** 
 (2.968) (2.795) (3.231) (2.792) 

(2) Unconditional Short-selling Spikes -0.425*** -0.424*** -0.432*** -0.421*** 
 (-5.457) (-5.463) (-5.606) (-5.395) 

(3) Unconditional Insider Purchases 0.854*** 0.847*** 0.834*** 0.866*** 
 (6.911) (7.030) (6.783) (6.731) 

(4) No Short-selling Spikes*No Insider 

Purchases 
0.036 0.036 0.038 0.038 

 (1.119) (1.170) (1.165) (1.206) 

Difference= (1) - (2) 1.283*** 1.236*** 1.399*** 1.283*** 
 (4.213) (4.126) (4.551) (4.111) 

Panel B: Disagreement and BHAR (t+1, t+3): multivariate tests 

 NPR>0 
Weighted 

NPR>0 
NetTrade=1 

ConsisBuy

=1 

Disagreement 1.438*** 1.382*** 1.576*** 1.444*** 
 (4.592) (4.517) (4.962) (4.536) 

Unconditional Short-selling Spikes -0.513*** -0.510*** -0.524*** -0.511*** 
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 (-5.187) (-5.152) (-5.294) (-5.176) 

Unconditional Insider Purchases 1.430*** 1.420*** 1.419*** 1.424*** 
 (9.622) (9.658) (9.477) (9.425) 

Size -4.288*** -4.288*** -4.288*** -4.287*** 
 (-29.276) (-29.278) (-29.271) (-29.264) 

BM 0.432*** 0.433*** 0.432*** 0.432*** 
 (2.868) (2.874) (2.872) (2.873) 

Capex -14.224*** -14.220*** -14.224*** -14.216*** 
 (-5.912) (-5.910) (-5.912) (-5.908) 

Lev -1.339** -1.338** -1.340** -1.339** 
 (-1.980) (-1.977) (-1.980) (-1.979) 

Lagged Ret -0.006*** -0.006*** -0.006*** -0.006*** 
 (-3.177) (-3.180) (-3.174) (-3.180) 

Market Ret 0.043*** 0.043*** 0.043*** 0.043*** 
 (6.679) (6.678) (6.680) (6.673) 

Cash -1.581** -1.582** -1.581** -1.584** 
 (-2.013) (-2.014) (-2.013) (-2.016) 

Operating Income -1.783 -1.782 -1.781 -1.784 
 (-1.626) (-1.625) (-1.624) (-1.627) 

Institutional Ownership 3.146*** 3.147*** 3.147*** 3.144*** 
 (6.704) (6.706) (6.705) (6.700) 

Spread 20.683*** 20.687*** 20.685*** 20.685*** 
 (3.047) (3.047) (3.047) (3.047) 

Volatility -1.744*** -1.744*** -1.744*** -1.744*** 
 (-5.770) (-5.772) (-5.769) (-5.772) 

Constant 19.274*** 19.274*** 19.273*** 19.266*** 
 (13.063) (13.062) (13.062) (13.057) 

Disagreement –Unconditional Short-selling 

Spikes 
1.951*** 1.892*** 2.100*** 1.956*** 

(Z-value) (6.167) (6.126) (6.539) (6.086) 

Firm and month fixed effect Yes Yes Yes Yes 

Adj R2 0.015 0.015 0.015 0.015 

N 804879 804879 804879 804879 
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Table 3: Robustness Test of the Hypotheses: Controlling Concurrent Share Repurchases 

Table 3 presents robustness tests of H1 and H2 by considering the potential impact of concurrent share repurchases. We regress next-quarter BHARs on Disagreement, 

Unconditional Short-selling Spikes, Unconditional Insider Purchases and other control variables. In Columns (1)–(4), we add the dummy Repurchase to control concurrent 

repurchases in the regressions, while in Columns (5)–(8), we exclude the firm months with Repurchase =1. We follow Bargeron and Bonaime (2020) to define a dummy variable 

Repurchase = 1 if quarterly repurchases exceed 0.5% of the equity market capitalisation. Our tests start from 2004 since SEC requires firms to disclose the quarterly repurchase 

shares from 2004 onward, resulting in a smaller sample size. BHAR(t+1, t+3) is 100 times the buy-and-hold risk-adjusted abnormal stock return from t+1 to t+3. Disagreement is 

defined as the concurrent appearance of short-selling spikes and net insider buying in the month of t. Unconditional Short-selling Spikes is a dummy variable, equalling one if 

short selling spikes and no net insider buying in the month of t. Unconditional Insider Purchases is a dummy variable, equalling one if there is net insider buying and no short 

selling spike in the month of t. A short-selling spike is defined as the scaled change of monthly short interest by more than 0.5%. We use four insider trading measures to define 

net insider buying following Dargenidou et al. (2018): the value of buying outweighs the value of selling, i.e., NPR > 0; insider-wealth-adjusted NPR (Weighted NPR) is greater 

than zero; the number of insiders purchasing shares is more than the number of insiders disposing of shares, i.e., NetTrade > 0; all insiders trade in the same direction (buying) 

in a month, i.e., ConsisBuy =1. Size is the natural log of the firm’s market capitalisation at the end of t−1. BM is the natural log of the book-to-market ratio at the end of t−1. 

Capex is capital expenditure scaled by total assets at the end of the prior fiscal year (y−1). Lev is the sum of long-term and short-term debts scaled by total assets at the end of 

the last fiscal year (y−1). Lagged Ret is the aggregated buy-and-hold abnormal stock return over the six months before the disagreement. Market Ret is the return on the value-

weighted CRSP index over the six months before the disagreement. Cash is the firm’s cash and short-term investments scaled by total assets at the end of the prior fiscal year 

(y−1). Operating Income is operating income before depreciation scaled by total assets at the end of the previous fiscal year (y−1). Institutional Ownership is the percentage of 

outstanding shares possessed by institutional investors, measured in the last quarter before the disagreement. Spread is the average daily bid-ask spread of a firm’s stock over 

12 months before the disagreement. Volatility is the standard deviation of the daily stock return over 12 months before the disagreement. We control for firm and month fixed 

effects within the model. The t-values are reported in parentheses, and standard errors are clustered at the firm level. ***, **, * indicate statistical significance at the 0.01, 0.05, 

0.1 levels, respectively.    

 Controlling repurchases Excluding repurchases 

 (1) (2) (3) (4) (5) (6) (7) (8) 

 NPR>0 
Weighted 

NPR>0 
NetTrade=1 ConsisBuy=1 NPR>0 

Weighted 

NPR>0 
NetTrade=1 ConsisBuy=1 

Disagreement 1.144*** 1.079*** 1.285*** 1.180*** 1.165*** 1.095*** 1.329*** 1.210*** 

 (3.354) (3.243) (3.707) (3.413) (3.275) (3.156) (3.673) (3.353) 

Unconditional Short-selling Spikes -0.614*** -0.609*** -0.623*** -0.609*** -0.641*** -0.636*** -0.652*** -0.636*** 

 (-5.295) (-5.247) (-5.376) (-5.261) (-5.273) (-5.222) (-5.363) (-5.242) 

Unconditional Insider Purchases 0.704*** 0.723*** 0.716*** 0.751*** 0.713*** 0.734*** 0.729*** 0.762*** 

 (4.052) (4.196) (4.083) (4.225) (4.009) (4.160) (4.060) (4.200) 

Size -8.422*** -8.422*** -8.422*** -8.422*** -8.490*** -8.489*** -8.490*** -8.489*** 
 (-34.127) (-34.124) (-34.127) (-34.127) (-33.773) (-33.770) (-33.774) (-33.774) 

BM -0.374* -0.373* -0.374* -0.374* -0.380* -0.380* -0.380* -0.380* 
 (-1.669) (-1.665) (-1.668) (-1.669) (-1.661) (-1.657) (-1.661) (-1.661) 
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Capex -8.060* -8.060* -8.059* -8.052* -7.944* -7.944* -7.944* -7.937* 
 (-1.955) (-1.955) (-1.955) (-1.954) (-1.883) (-1.882) (-1.883) (-1.881) 

Lev -0.107 -0.105 -0.107 -0.107 -0.237 -0.235 -0.238 -0.237 
 (-0.105) (-0.103) (-0.105) (-0.105) (-0.226) (-0.224) (-0.227) (-0.226) 

Lagged Ret -0.008*** -0.008*** -0.008*** -0.008*** -0.008*** -0.008*** -0.008*** -0.008*** 
 (-3.410) (-3.412) (-3.405) (-3.409) (-3.416) (-3.418) (-3.410) (-3.415) 

Market Ret 0.067*** 0.067*** 0.067*** 0.067*** 0.065*** 0.065*** 0.065*** 0.065*** 
 (7.993) (7.994) (7.996) (7.994) (7.538) (7.539) (7.541) (7.539) 

Cash -1.812* -1.813* -1.812* -1.814* -1.953* -1.954* -1.953* -1.954* 
 (-1.659) (-1.659) (-1.659) (-1.660) (-1.751) (-1.752) (-1.751) (-1.753) 

Operating Income 0.082 0.082 0.084 0.082 0.228 0.228 0.230 0.228 
 (0.055) (0.055) (0.057) (0.055) (0.152) (0.152) (0.153) (0.152) 

Institutional Ownership 1.345** 1.346** 1.345** 1.343** 1.424** 1.424** 1.424** 1.422** 
 (2.046) (2.047) (2.046) (2.043) (2.098) (2.098) (2.098) (2.095) 

Spread -1.686 -1.683 -1.686 -1.688 -2.260 -2.258 -2.259 -2.260 
 (-0.188) (-0.188) (-0.188) (-0.188) (-0.247) (-0.247) (-0.247) (-0.247) 

Volatility -4.078*** -4.078*** -4.078*** -4.078*** -4.103*** -4.102*** -4.102*** -4.103*** 
 (-9.227) (-9.227) (-9.226) (-9.227) (-9.013) (-9.013) (-9.012) (-9.014) 

Repurchase 0.893*** 0.893*** 0.892*** 0.892***     

 (7.558) (7.561) (7.557) (7.555)     

Constant 36.628*** 36.624*** 36.628*** 36.622*** 36.500*** 36.497*** 36.500*** 36.495*** 
 (16.495) (16.493) (16.496) (16.493) (16.105) (16.103) (16.105) (16.102) 

Disagreement –Unconditional Short-selling 

Spikes 
1.758*** 1.687*** 1.909*** 1.789*** 1.806*** 1.731*** 1.981*** 1.847*** 

(Z-value) (5.076) (5.000) (5.415) (5.100) (4.984) (4.898) (5.369) (5.027) 

Firm and month fixed effect Yes Yes Yes Yes Yes Yes Yes Yes 

Adj R2 0.026 0.026 0.026 0.026 0.027 0.027 0.027 0.027 

N 513479 513479 513479 513479 488187 488187 488187 488187 
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Table 4: Robustness Test of the Hypotheses: Types of Insiders 

Table 4 presents robustness tests of the hypotheses conditional on the type of insiders. We regress next-quarter BHARs on Disagreement, Unconditional Short-selling Spikes, 

Unconditional Insider Purchases and other control variables. In Columns (1)–(4), we only include the trading by the top 5 insiders of the firm, i.e., the CEO, the chairman of 

the board, the CFO, the COO, and the president, while in Columns (5)–(8) we employ the trading of all other insiders. BHAR(t+1, t+3) is 100 times the buy-and-hold risk-adjusted 

abnormal stock return from t+1 to t+3. Disagreement is defined as the concurrent appearance of short-selling spikes and net insider buying in the month of t. Unconditional 

Short-selling Spikes is a dummy variable, equalling one if short selling spikes and no net insider buying in the month of t. Unconditional Insider Purchases is a dummy variable, 

equalling one if there is net insider buying and no short selling spike in the month of t. A short-selling spike is defined as the scaled change of monthly short interest by more 

than 0.5%. We use four insider trading measures to define net insider buying following Dargenidou et al. (2018): the value of buying outweighs the value of selling, i.e., NPR > 

0; insider-wealth-adjusted NPR (Weighted NPR) is greater than zero; the number of insiders purchasing shares is more than the number of insiders disposing of shares, i.e., 

NetTrade > 0; all insiders trade in the same direction (buying) in a month, i.e., ConsisBuy =1. Size is the natural log of the firm’s market capitalisation at the end of t−1. BM is 

the natural log of the book-to-market ratio at the end of t−1. Capex is capital expenditure scaled by total assets at the end of the prior fiscal year (y−1). Lev is the sum of long-

term and short-term debts scaled by total assets at the end of the last fiscal year (y−1). Lagged Ret is the aggregated buy-and-hold abnormal stock return over the six months 

before the disagreement. Market Ret is the return on the value-weighted CRSP index over the six months before the disagreement. Cash is the firm’s cash and short-term 

investments scaled by total assets at the end of the prior fiscal year (y−1). Operating Income is operating income before depreciation scaled by total assets at the end of the 

previous fiscal year (y−1). Institutional Ownership is the percentage of outstanding shares possessed by institutional investors, measured in the last quarter before the 

disagreement. Spread is the average daily bid-ask spread of a firm’s stock over 12 months before the disagreement. Volatility is the standard deviation of the daily stock return 

over 12 months before the disagreement. We control for firm and month-fixed effects within the model. The t-values are reported in parentheses, and standard errors are clustered 

at the firm level. ***, **, * indicate statistical significance at the 0.01, 0.05, 0.1 levels, respectively.    

 Top5 insiders Other insiders 

 (1) (2) (3) (4) (5) (6) (7) (8) 
 NPR>0 Weighted NPR>0 NetTrade=1 ConsisBuy=1 NPR>0 Weighted NPR>0 NetTrade=1 ConsisBuy=1 

Disagreement 1.912*** 1.926*** 1.949*** 1.923*** 1.268*** 1.251*** 1.359*** 1.227*** 

 (3.613) (3.651) (3.673) (3.601) (3.758) (3.803) (3.963) (3.614) 

Unconditional Short-selling Spikes -0.485*** -0.486*** -0.487*** -0.486*** -0.503*** -0.503*** -0.510*** -0.500*** 

 (-4.994) (-5.000) (-5.008) (-5.001) (-5.093) (-5.088) (-5.161) (-5.063) 

Unconditional Insider Purchases 1.783*** 1.772*** 1.763*** 1.759*** 1.236*** 1.230*** 1.204*** 1.226*** 

 (6.911) (6.891) (6.830) (6.789) (7.876) (7.918) (7.676) (7.764) 

Size -4.280*** -4.280*** -4.280*** -4.280*** -4.288*** -4.288*** -4.287*** -4.287*** 
 (-29.223) (-29.223) (-29.223) (-29.222) (-29.260) (-29.261) (-29.255) (-29.253) 

BM 0.436*** 0.436*** 0.436*** 0.436*** 0.440*** 0.440*** 0.440*** 0.440*** 
 (2.894) (2.895) (2.894) (2.895) (2.922) (2.924) (2.924) (2.924) 

Capex -14.188*** -14.189*** -14.188*** -14.185*** -14.196*** -14.193*** -14.197*** -14.195*** 
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 (-5.896) (-5.896) (-5.896) (-5.895) (-5.898) (-5.897) (-5.899) (-5.898) 

Lev -1.325* -1.324* -1.324* -1.325* -1.323* -1.322* -1.322* -1.322* 
 (-1.958) (-1.958) (-1.957) (-1.958) (-1.955) (-1.953) (-1.954) (-1.953) 

Lagged Ret -0.006*** -0.006*** -0.006*** -0.006*** -0.006*** -0.006*** -0.006*** -0.006*** 
 (-3.245) (-3.245) (-3.247) (-3.247) (-3.241) (-3.242) (-3.240) (-3.243) 

Market Ret 0.043*** 0.043*** 0.043*** 0.043*** 0.043*** 0.043*** 0.043*** 0.043*** 
 (6.628) (6.628) (6.626) (6.625) (6.631) (6.630) (6.630) (6.627) 

Cash -1.597** -1.598** -1.598** -1.598** -1.592** -1.593** -1.594** -1.595** 
 (-2.033) (-2.033) (-2.034) (-2.034) (-2.027) (-2.028) (-2.028) (-2.030) 

Operating Income -1.793 -1.793 -1.792 -1.792 -1.791 -1.789 -1.789 -1.791 
 (-1.636) (-1.636) (-1.635) (-1.635) (-1.634) (-1.632) (-1.633) (-1.634) 

Institutional Ownership 3.144*** 3.144*** 3.144*** 3.144*** 3.152*** 3.152*** 3.153*** 3.152*** 
 (6.700) (6.701) (6.701) (6.701) (6.717) (6.718) (6.718) (6.716) 

Spread 20.763*** 20.763*** 20.762*** 20.760*** 20.674*** 20.677*** 20.679*** 20.675*** 
 (3.057) (3.057) (3.057) (3.057) (3.043) (3.044) (3.044) (3.044) 

Volatility -1.744*** -1.744*** -1.744*** -1.744*** -1.744*** -1.744*** -1.743*** -1.744*** 
 (-5.772) (-5.771) (-5.771) (-5.772) (-5.768) (-5.769) (-5.768) (-5.768) 

Constant 19.252*** 19.253*** 19.253*** 19.252*** 19.293*** 19.292*** 19.292*** 19.289*** 
 (13.046) (13.046) (13.046) (13.046) (13.072) (13.071) (13.071) (13.069) 

Disagreement –  

Unconditional Short-selling Spikes 
2.397*** 2.412*** 2.436*** 2.408*** 1.772*** 1.754*** 1.869*** 1.727*** 

(Z-value) (4.529) (4.570) (4.588) (4.510) (5.189) (5.273) (5.387) (5.032) 

Firm and month fixed effect Yes Yes Yes Yes Yes Yes Yes Yes 

Adj R2 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 

N 804879 804879 804879 804879 804879 804879 804879 804879 
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Table 5: Robustness Test of the Hypotheses: Short Interest Level before the Disagreement 

Table 5 examines the hypotheses by focusing on the sample firms with a high level of short position before the disagreement. We regress next-quarter BHARs on Disagreement, 

Unconditional Short-selling Spikes, Unconditional Insider Purchases and other control variables. Columns (1)–(4) present the results based on the sample where the beginning 

level of short interest is greater than 2.5% of the outstanding shares before the disagreement, while Columns (5)–(8) show the results based on the sample where the beginning 

level of short interest is greater than 5% of the outstanding shares before the disagreement. BHAR(t+1, t+3) is 100 times the buy-and-hold risk-adjusted abnormal stock return from 

t+1 to t+3. Disagreement is defined as the concurrent appearance of short-selling spikes and net insider buying in the month of t. Unconditional Short-selling Spikes is a dummy 

variable, equalling one if short selling spikes and no net insider buying in the month of t. Unconditional Insider Purchases is a dummy variable, equalling one if there is net 

insider buying and no short selling spike in the month of t. A short-selling spike is defined as the scaled change of monthly short interest by more than 0.5%. We use four insider 

trading measures to define net insider buying following Dargenidou et al. (2018): the value of buying outweighs the value of selling, i.e., NPR > 0; insider-wealth-adjusted NPR 

(Weighted NPR) is greater than zero; the number of insiders purchasing shares is more than the number of insiders disposing of shares, i.e., NetTrade > 0; all insiders trade in 

the same direction (buying) in a month, i.e., ConsisBuy =1. Size is the natural log of the firm’s market capitalisation at the end of t−1. BM is the natural log of the book-to-

market ratio at the end of t−1. Capex is capital expenditure scaled by total assets at the end of the prior fiscal year (y−1). Lev is the sum of long-term and short-term debts scaled 

by total assets at the end of the last fiscal year (y−1). Lagged Ret is the aggregated buy-and-hold abnormal stock return over the six months before the disagreement. Market Ret 

is the return on the value-weighted CRSP index over the six months before the disagreement. Cash is the firm’s cash and short-term investments scaled by total assets at the end 

of the prior fiscal year (y−1). Operating Income is operating income before depreciation scaled by total assets at the end of the previous fiscal year (y−1). Institutional Ownership 

is the percentage of outstanding shares possessed by institutional investors, measured in the last quarter before the disagreement. Spread is the average daily bid-ask spread of 

a firm’s stock over 12 months before the disagreement. Volatility is the standard deviation of the daily stock return over 12 months before the disagreement. We control for firm 

and month fixed effects within all estimations. The t-values are reported in parentheses, and standard errors are clustered at the firm level. ***, **, * indicate statistical 

significance at the 0.01, 0.05, 0.1 levels, respectively. 

 Short interests >2.5% Short interests >5% 

 (1) (2) (3) (4) (5) (6) (7) (8) 
 NPR>0 Weighted NPR>0 NetTrade=1 ConsisBuy=1 NPR>0 Weighted NPR>0 NetTrade=1 ConsisBuy=1 

Disagreement 1.997*** 1.947*** 2.136*** 2.041*** 2.347*** 2.284*** 2.532*** 2.360*** 

 (5.288) (5.315) (5.589) (5.334) (4.679) (4.734) (4.966) (4.673) 

Unconditional Short-selling Spikes -0.265** -0.263** -0.276** -0.263** -0.005 -0.001 -0.020 -0.004 

 (-2.262) (-2.243) (-2.354) (-2.248) (-0.032) (-0.009) (-0.133) (-0.029) 

Unconditional Insider Purchases 1.265*** 1.249*** 1.249*** 1.280*** 1.504*** 1.485*** 1.478*** 1.469*** 

 (5.251) (5.260) (5.133) (5.163) (4.292) (4.303) (4.178) (4.072) 

Size -5.960*** -5.960*** -5.960*** -5.960*** -6.866*** -6.865*** -6.865*** -6.866*** 
 (-25.294) (-25.296) (-25.295) (-25.294) (-19.269) (-19.265) (-19.267) (-19.268) 

BM 0.056 0.058 0.057 0.057 0.114 0.116 0.115 0.116 
 (0.253) (0.260) (0.256) (0.255) (0.372) (0.379) (0.375) (0.377) 

Capex -16.354*** -16.351*** -16.354*** -16.341*** -16.563*** -16.564*** -16.565*** -16.544*** 
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 (-4.642) (-4.640) (-4.642) (-4.639) (-3.287) (-3.286) (-3.289) (-3.285) 

Lev -1.251 -1.248 -1.252 -1.251 -1.009 -1.008 -1.010 -1.010 
 (-1.279) (-1.275) (-1.280) (-1.279) (-0.755) (-0.754) (-0.756) (-0.756) 

Lagged Ret -0.006** -0.006** -0.006** -0.006** -0.003 -0.003 -0.003 -0.003 
 (-2.388) (-2.390) (-2.386) (-2.386) (-1.149) (-1.151) (-1.147) (-1.150) 

Market Ret 0.050*** 0.050*** 0.050*** 0.050*** 0.049*** 0.049*** 0.049*** 0.049*** 
 (6.325) (6.323) (6.327) (6.320) (4.755) (4.752) (4.757) (4.748) 

Cash -0.791 -0.794 -0.793 -0.795 -1.250 -1.256 -1.253 -1.255 
 (-0.704) (-0.707) (-0.706) (-0.708) (-0.901) (-0.904) (-0.903) (-0.905) 

Operating Income -0.882 -0.879 -0.876 -0.880 0.438 0.441 0.446 0.441 
 (-0.597) (-0.595) (-0.593) (-0.596) (0.252) (0.254) (0.257) (0.254) 

Institutional Ownership 2.583*** 2.584*** 2.586*** 2.583*** 3.546*** 3.546*** 3.550*** 3.547*** 
 (3.570) (3.571) (3.574) (3.570) (3.604) (3.604) (3.608) (3.605) 

Spread 1.309 1.308 1.326 1.305 -22.035* -22.044* -22.013* -22.049* 
 (0.130) (0.130) (0.131) (0.129) (-1.647) (-1.648) (-1.646) (-1.648) 

Volatility -2.158*** -2.158*** -2.158*** -2.159*** -1.586*** -1.584*** -1.584*** -1.587*** 
 (-5.113) (-5.112) (-5.112) (-5.115) (-2.606) (-2.604) (-2.604) (-2.608) 

Constant 31.987*** 31.988*** 31.986*** 31.983*** 40.461*** 40.463*** 40.463*** 40.461*** 
 (13.653) (13.654) (13.653) (13.651) (11.520) (11.521) (11.520) (11.519) 

Disagreement –  

Unconditional Short-selling Spikes 
2.263*** 2.210*** 2.412*** 2.305*** 2.352*** 2.286*** 2.552*** 2.364*** 

(Z-value) (5.966) (6.016) (6.278) (5.996) (4.685) (4.736) (4.996) (4.677) 

Firm and month fixed effect Yes Yes Yes Yes Yes Yes Yes Yes 

Adj R2 0.022 0.022 0.022 0.022 0.024 0.024 0.024 0.024 

N 312839 312839 312839 312839 175964 175964 175964 175964 
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Table 6: Robustness Test of the Hypotheses: Disagreements and Stock Returns in Sub-periods 

Table 6 presents the relation between disagreements and subsequent stock returns by various sub-periods: (1) the 

period of the Internet bubble (IB) from April 1998 to March 2000, (2) the period of the global financial crisis 

(GFC) from 2007 to 2009, (3) the period excluding both the IB and GFC, and (4) the period of heightened 

managerial overconfidence preceding the GFC, which was from 2004 to 2006 (symmetric to the length of GFC). 

We regress next-quarter BHARs on Disagreement, Unconditional Short-selling Spikes, Unconditional Insider 

Purchases and other control variables. BHAR(t+1, t+3) is 100 times the buy-and-hold risk-adjusted abnormal stock 

return from t+1 to t+3. Disagreement is defined as the concurrent appearance of short-selling spikes and net insider 

buying in the month of t. Unconditional Short-selling Spikes is a dummy variable, equalling one if short selling 

spikes and no net insider buying in the month of t. Unconditional Insider Purchases is a dummy variable, equalling 

one if there is net insider buying and no short selling spike in the month of t. A short-selling spike is defined as 

the scaled change of monthly short interest by more than 0.5%. We use the value of buying outweighs the value 

of selling, i.e., NPR > 0, to define net insider buying following Dargenidou et al. (2018). Size is the natural log of 

the firm’s market capitalisation at the end of t−1. BM is the natural log of the book-to-market ratio at the end of 

t−1. Capex is capital expenditure scaled by total assets at the end of the prior fiscal year (y−1). Lev is the sum of 

long-term and short-term debts scaled by total assets at the end of the last fiscal year (y−1). Lagged Ret is the 

aggregated buy-and-hold abnormal stock return over the six months before the disagreement. Market Ret is the 

return on the value-weighted CRSP index over the six months before the disagreement. Cash is the firm’s cash 

and short-term investments scaled by total assets at the end of the prior fiscal year (y−1). Operating Income is 

operating income before depreciation scaled by total assets at the end of the previous fiscal year (y−1). Institutional 

Ownership is the percentage of outstanding shares possessed by institutional investors, measured in the last quarter 

before the disagreement. Spread is the average daily bid-ask spread of a firm’s stock over 12 months before the 

disagreement. Volatility is the standard deviation of the daily stock return over 12 months before the disagreement. 

We control for firm and month fixed effects within all estimations. The t-values are reported in parentheses, and 

standard errors are clustered at the firm level. ***, **, * indicate statistical significance at the 0.01, 0.05, 0.1 levels, 

respectively. 

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

 Internet Bubble  

(1998-2000) 

GFC  

(2007-2009) 

The Period 

Excluding 

Internet 

Bubble and 

GFC 

Period of High 

Managerial 

Overconfidence 

Preceding GFC 

(2004-2006) 

Disagreement 2.354* 3.630*** 0.835*** 1.176* 
 (1.718) (4.823) (2.609) (1.873) 

Unconditional Short-selling Spikes -0.927* -0.415 -0.560*** -0.656*** 
 (-1.662) (-1.506) (-6.293) (-3.818) 

Unconditional Insider Purchases 2.977*** 1.279*** 1.648*** 0.925*** 
 (6.085) (3.340) (12.150) (3.467) 

Size -22.171*** -27.174*** -3.722*** -19.057*** 
 (-25.196) (-64.340) (-67.206) (-64.198) 

BM -2.161*** -5.169*** 0.412*** 1.054*** 
 (-2.939) (-14.164) (6.515) (4.280) 

Capex -63.532*** -1.17 -16.945*** 6.267** 
 (-9.043) (-0.248) (-17.910) (2.005) 

Lev -9.935*** 5.478*** -1.460*** -2.695** 
 (-3.264) (2.951) (-4.682) (-2.385) 

Lagged Ret -0.013*** -0.030*** -0.008*** -0.002 
 (-2.659) (-15.820) (-9.643) (-1.062) 

Market Ret -0.226*** 0.189*** 0.033*** 0.074*** 
 (-6.587) (32.115) (9.771) (3.881) 

Cash 10.872*** 4.755*** -3.051*** -3.613*** 
 (2.829) (2.776) (-8.840) (-3.638) 

Operating Income -17.375*** -2.55 -0.859** 1.72 
 (-4.533) (-1.473) (-2.218) (1.500) 

Institutional Ownership -1.967 -12.436*** 2.795*** -2.811*** 
 (-0.830) (-8.449) (12.422) (-3.060) 
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Spread 16.782 -49.897*** 3.462 0.522 
 (1.037) (-6.891) (1.434) (0.073) 

Volatility -6.688*** -13.158*** -0.877*** -5.070*** 
 (-7.102) (-33.793) (-7.443) (-13.719) 

Constant 127.611*** 120.807*** 20.237*** 98.764*** 
 (19.626) (44.090) (36.838) (47.695) 

Disagreement –Unconditional 

Short-selling Spikes 
3.281** 4.045*** 1.395*** 1.832*** 

(Z-value) (2.268) (5.245) (4.261) (2.863) 

Firm and month fixed effect Yes Yes Yes Yes 

Adj R2 0.089 0.077 0.014 0.084 

N 37590 127019 640270 130935 
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Table 7:  Additional Test: The Impact of Information Environment on the Relation Between Disagreements and Stock Returns 

Table 7 presents the results of regressing next-quarter BHARs on Disagreement, Unconditional Short-selling Spikes, Unconditional Insider Purchases and other control variables, 

conditional on information asymmetry. Opacity is a composite measure of information asymmetry that combines stock trading volume, bid-ask spread, analyst following, and 

analyst forecast dispersion, following Anderson et al. (2009). PIN is the probability of informed trading constructed following Brown and Hillegeist (2007). Idelay is a proxy 

of industry-level information opaqueness, capturing how much a firm’s current stock price reflects the lagged industry-level information, consistent with Wang (2019). We 

disentangle firms associated with high and low levels of information asymmetry by the sample median of Opacity, PIN, and Idelay, respectively. The differences in the coefficient 

of Disagreement between high- and low-asymmetry are further tested. BHAR(t+1, t+3) is 100 times the buy-and-hold risk-adjusted abnormal stock return from t+1 to t+3. 

Disagreement is defined as the concurrent appearance of short-selling spikes and net insider buying in the month of t. Unconditional Short-selling Spikes is a dummy variable, 

equalling one if short selling spikes and no net insider buying in the month of t. Unconditional Insider Purchases is a dummy variable, equalling one if there is net insider 

buying and no short selling spike in the month of t. A short-selling spike is defined as the scaled change of monthly short interest by more than 0.5%. We use the value of buying 

outweighs the value of selling, i.e., NPR > 0, to define net insider buying following Dargenidou et al. (2018). Size is the natural log of the firm’s market capitalisation at the end 

of t−1. BM is the natural log of the book-to-market ratio at the end of t−1. Capex is capital expenditure scaled by total assets at the end of the prior fiscal year (y−1). Lev is the 

sum of long-term and short-term debts scaled by total assets at the end of the last fiscal year (y−1). Lagged Ret is the aggregated buy-and-hold abnormal stock return over the 

six months before the disagreement. Market Ret is the return on the value-weighted CRSP index over the six months before the disagreement. Cash is the firm’s cash and short-

term investments scaled by total assets at the end of the prior fiscal year (y−1). Operating Income is operating income before depreciation scaled by total assets at the end of the 

previous fiscal year (y−1). Institutional Ownership is the percentage of outstanding shares possessed by institutional investors, measured in the last quarter before the 

disagreement. Spread is the average daily bid-ask spread of a firm’s stock over 12 months before the disagreement. Volatility is the standard deviation of the daily stock return 

over 12 months before the disagreement. We control for firm and month fixed effects within the model. The t-values are reported in parentheses, and standard errors are clustered 

at the firm level. ***, **, * indicate statistical significance at the 0.01, 0.05, 0.1 levels, respectively. 
 Opacity PIN Idelay 

 (1) (2) (3) (4) (5) (6) 
 High Low High Low High Low 
       

Disagreement 2.234*** 0.892** 2.941*** 0.790* 2.596*** 0.624 
 (4.479) (2.256) (4.008) (1.731) (5.701) (1.446) 

Unconditional Short-selling Spikes -0.653*** -0.050 -1.194*** -0.665*** -0.512*** -0.347*** 
 (-3.458) (-0.507) (-4.828) (-4.811) (-3.766) (-2.595) 

Unconditional Insider Purchases 1.478*** 1.004*** 2.170*** 0.904*** 1.736*** 1.119*** 
 (5.846) (5.775) (7.925) (3.643) (7.999) (5.643) 

Size -7.759*** -2.571*** -9.104*** -7.103*** -4.492*** -4.391*** 
 (-21.742) (-19.599) (-20.085) (-20.308) (-21.641) (-23.430) 

BM -0.620** 0.536*** -0.334 0.808*** 0.862*** 0.790*** 
 (-2.027) (3.199) (-0.846) (2.789) (3.962) (3.460) 

Capex -15.321*** -12.737*** -9.602 -14.435*** -16.594*** -11.001*** 
 (-3.684) (-5.365) (-1.576) (-3.103) (-5.571) (-2.879) 

Lev -4.528*** -0.295 -4.590*** 1.012 -0.046 -1.334 
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 (-3.408) (-0.397) (-2.633) (0.711) (-0.049) (-1.348) 

Lagged Ret -0.009*** -0.012*** -0.013*** -0.019*** -0.008*** -0.012*** 
 (-3.493) (-4.277) (-5.277) (-3.389) (-3.811) (-3.318) 

Market Ret 0.035*** 0.056*** 0.081*** 0.057*** 0.068*** 0.040*** 
 (3.130) (11.706) (5.907) (5.954) (8.754) (4.160) 

Cash -0.018 0.795 -0.179 -1.653 -0.798 -1.936* 
 (-0.014) (0.846) (-0.109) (-1.153) (-0.742) (-1.744) 

Operating Income -1.031 -1.771 -0.871 -4.569 -0.945 -3.532* 
 (-0.610) (-1.207) (-0.381) (-1.506) (-0.652) (-1.823) 

Institutional Ownership 5.959*** 4.104*** -3.346*** 2.316** 3.375*** 3.254*** 
 (6.548) (8.092) (-2.740) (1.963) (5.345) (4.704) 

Spread   2.311 52.054*** 17.975** 17.085 
   (0.194) (2.872) (2.265) (1.496) 

Volatility -2.433*** -0.857*** -4.088*** -2.921*** -1.688*** -1.518*** 
 (-6.322) (-4.551) (-5.784) (-4.317) (-5.045) (-2.910) 

Constant 31.831*** 15.215*** 30.521*** 41.981*** 20.103*** 22.054*** 
 (15.132) (13.767) (9.016) (11.720) (11.501) (9.193) 

Disagreement – Unconditional Short-selling Spikes 2.887*** 0.942** 4.135*** 1.455*** 3.108*** 0.971** 

(Z-value) (5.598) (2.399) (5.599) (3.194) (6.780) (2.253) 

Disagreement: information asymmetry high - low 1.342**  2.151**  1.972***  

(Z-value) (2.109)  (2.489)  (3.143)  

Firm and month fixed effect Yes Yes Yes Yes Yes Yes 

Adj R2 0.023 0.014 0.025 0.035 0.017 0.016 

N 287372 336148 240144 240332 379731 379749 
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Table 8: Additional Test: What Private Information Is Revealed after the Disagreement? 

Table 8 examines what private information is revealed after the disagreement. In Column (1), we explore whether 

the disagreement is related to the average three-day cumulative abnormal returns (CARs) around the quarterly 

earnings announcements (QEAs) within the six months following the disagreement. From Columns (2) to (4), we 

employ a panel logit regression to examine whether the disagreement is associated with the likelihood of certain 

corporate news announcements within the subsequent six months: (2) the firm’s quarterly earnings-per-share (EPS) 

beats equity analyst earnings forecasts, (3) stock repurchase plans that are associated with positive announcement 

returns, and (4) M&As that are equity-financed. Disagreement is defined as the concurrent appearance of short-

selling spikes and net insider buying in the month of t. Unconditional Short-selling Spikes is a dummy variable, 

equalling one if short selling spikes and no net insider buying in the month of t. Unconditional Insider Purchases 

is a dummy variable, equalling one if there is net insider buying and no short selling spike in the month of t. A 

short-selling spike is defined as the scaled change of monthly short interest by more than 0.5%. We use the value 

of buying outweighs the value of selling, i.e., NPR > 0, to define net insider buying following Dargenidou et al. 

(2018). Size is the natural log of the firm’s market capitalisation at the end of t−1. BM is the natural log of the 

book-to-market ratio at the end of t−1. Capex is capital expenditure scaled by total assets at the end of the prior 

fiscal year (y−1). Lev is the sum of long-term and short-term debts scaled by total assets at the end of the last fiscal 

year (y−1). Lagged Ret is the aggregated buy-and-hold abnormal stock return over the six months before the 

disagreement. Market Ret is the return on the value-weighted CRSP index over the six months before the 

disagreement. Cash is the firm’s cash and short-term investments scaled by total assets at the end of the prior fiscal 

year (y−1). Operating Income is operating income before depreciation scaled by total assets at the end of the 

previous fiscal year (y−1). Institutional Ownership is the percentage of outstanding shares possessed by 

institutional investors, measured in the last quarter before the disagreement. Spread is the average daily bid-ask 

spread of a firm’s stock over 12 months before the disagreement. Volatility is the standard deviation of the daily 

stock return over 12 months before the disagreement. We control for firm and month fixed effects within all 

estimations. The t-values are reported in parentheses, and standard errors are clustered at the firm level. ***, **, 

* indicate statistical significance at the 0.01, 0.05, 0.1 levels, respectively. 

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

 
Earnings 

Surprises: 3-

day CARs 

Earnings Surprises: 

Beating Forecasts 
Repurchases  

M&As Equity-

Financed 

Disagreement 0.472*** 0.179*** 0.138** -0.578** 

 (3.733) (5.385) (2.263) (-2.196) 

Unconditional Short-selling Spikes -0.076** 0.021* 0.007 -0.004 

 (-2.028) (1.951) (0.411) (-0.059) 

Unconditional Insider Purchases 0.357*** 0.139*** 0.132*** 0.038 

 (6.810) (8.151) (4.793) (0.361) 

Size -0.686*** -0.517*** 0.196*** -0.001 
 (-15.880) (-65.510) (16.350) (-0.015) 

BM -0.058 0.146*** 0.090*** -0.611*** 
 (-1.093) (17.106) (5.910) (-11.626) 

Capex -3.153*** -1.890*** -1.722*** 3.292*** 
 (-4.512) (-15.196) (-7.402) (3.952) 

Lev -0.554** 0.632*** -1.050*** -1.062*** 
 (-2.354) (14.774) (-15.005) (-3.710) 

Lagged Ret -0.001 0.002*** -0.001*** 0.001* 
 (-1.232) (15.293) (-4.602) (1.722) 

Market Ret -0.002 0.001** 0.007*** 0.005* 
 (-1.074) (2.262) (11.873) (1.956) 

Cash -1.225*** 0.039 0.696*** 0.395 
 (-4.272) (0.777) (8.856) (1.362) 

Operating Income -1.797*** -0.876*** 2.132*** 0.172 
 (-5.176) (-16.426) (17.470) (0.488) 
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Institutional Ownership 0.383** 0.225*** 0.013 0.301 
 (2.138) (7.912) (0.275) (1.349) 

Spread -2.341 -1.776*** -4.172*** -0.058 
 (-0.964) (-4.969) (-5.909) (-0.023) 

Volatility 0.173* 0.147*** -0.390*** 0.090 
 (1.897) (8.745) (-14.166) (0.761) 

Disagreement –Unconditional 

Short-selling Spikes 
0.549*** 0.158*** 0.131** -0.573** 

(Z-value) (4.269) (4.628) (2.086) (-2.133) 

Firm and month fixed effect Yes Yes Yes Yes 

Adj (Pseudo) R2 0.004 0.029 0.015 0.025 

N 767354 495725 462725 40634 
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Table 9: Additional Test: Does Managerial Short-Termism Drive the Post-disagreement Return? 

Table 9 examines whether managerial short-termism affects post-disagreement returns from our sample. Specifically, we regress next-quarter BHARs on Disagreement, a proxy 

of managerial short-termism, the interaction between Disagreement and Short-termism, and other control variables. The proxy of managerial short-termism in Column (1) is a 

dummy = 1 if the percentage of share-based compensation over the CEO’s total remuneration in the year before the disagreement is higher than the sample median. Column (2) 

includes a dummy = 1 if the sensitivity of the CEO’s compensation to a 1% change in the stock price (i.e., CEO’s delta) in the year before the disagreement is higher than the 

sample median. In Column (3), we include a dummy = 1 if the sensitivity of the CEO’s compensation to a 1% change in the stock volatility (i.e., CEO’s vega) in the year before 

the disagreement is higher than the sample median. The proxy of managerial short-termism in Column (4) is a dummy = 1 if the actual annual EPS is just less than one cent 

(0.01 U.S. dollar) off the average forecasted EPS from IBES, measured at the end of the year before disagreement. From Columns (5) to (8), we control for the proxies of 

inferior corporate governance, which may indulge managerial short-termism. Column (5) includes a dummy = 1 if the annual CEO is also the firm’s founder. Column (6) 

includes a dummy = 1 if the annual CEO is also the chairman. In Column (7), we control for a dummy = 1 if the number of board directors exceeds the sample median in the 

year before the disagreement. Finally, in Column (8), we control for the entrenchment index (E-Index) from Bebchuk et al. (2009). The sample size is smaller as the CEO 

compensation data is available upon the constituent firms of S&P 1500, corporate board data is available from 2002 onward, and the E-Index is available between 1990 and 

2006. Disagreement is defined as the concurrent appearance of short-selling spikes and net insider buying in the month of t. Unconditional Short-selling Spikes is a dummy 

variable, equalling one if short selling spikes and no net insider buying in the month of t. Unconditional Insider Purchases is a dummy variable, equalling one if there is net 

insider buying and no short selling spike in the month of t. A short-selling spike is defined as the scaled change of monthly short interest by more than 0.5%. We use the value 

of buying outweighs the value of selling, i.e., NPR > 0, to define net insider buying following Dargenidou et al. (2018). Size is the natural log of the firm’s market capitalisation 

at the end of t−1. BM is the natural log of the book-to-market ratio at the end of t−1. Capex is capital expenditure scaled by total assets at the end of the prior fiscal year (y−1). 

Lev is the sum of long-term and short-term debts scaled by total assets at the end of the last fiscal year (y−1). Lagged Ret is the aggregated buy-and-hold abnormal stock return 

over the six months before the disagreement. Market Ret is the return on the value-weighted CRSP index over the six months before the disagreement. Cash is the firm’s cash 

and short-term investments scaled by total assets at the end of the prior fiscal year (y−1). Operating Income is operating income before depreciation scaled by total assets at the 

end of the previous fiscal year (y−1). Institutional Ownership is the percentage of outstanding shares possessed by institutional investors, measured in the last quarter before the 

disagreement. Spread is the average daily bid-ask spread of a firm’s stock over 12 months before the disagreement. Volatility is the standard deviation of the daily stock return 

over 12 months before the disagreement. We control for firm and month fixed effects within all estimations. The t-values are reported in parentheses, and standard errors are 

clustered at the firm level. ***, **, * indicate statistical significance at the 0.01, 0.05, 0.1 levels, respectively. 

 Managerial Short-Termism: Incentives Managerial Short-Termism: Opportunities 

 (1) (2) (3) (4) (5) (6) (7) (8) 
 High Equity-based High Vega High Delta One-cent Off CEO Founder CEO Dual Large board High E-index 

Disagreement 1.213*** 1.404*** 1.217*** 1.261*** 1.364*** 1.048** 1.212** 2.192*** 
 (3.067) (3.265) (2.824) (3.473) (3.559) (1.993) (2.244) (4.052) 

Disagreement * Short-termism 0.810 -0.550 0.735 -0.636 -1.391 0.571 -0.349 0.748 
 (0.694) (-0.611) (0.794) (-0.894) (-0.635) (0.790) (-0.464) (0.356) 

 Short-Termism 1.362*** 0.734*** 3.209*** -0.536*** -0.292 0.101 0.060 0.933 
 (8.649) (3.826) (15.764) (-4.078) (-0.430) (0.562) (0.264) (1.189) 

Unconditional Short-selling Spikes -0.367*** -0.346*** -0.336*** -0.459*** -0.368*** -0.367*** -0.451*** -0.195 
 (-3.403) (-3.182) (-3.095) (-4.540) (-3.432) (-3.412) (-3.740) (-1.454) 

Unconditional Insider Purchases 1.201*** 1.223*** 1.230*** 1.199*** 1.200*** 1.199*** 0.865*** 1.667*** 
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 (6.392) (6.495) (6.568) (7.762) (6.390) (6.377) (3.757) (7.288) 

Size -4.626*** -4.643*** -4.797*** -5.186*** -4.554*** -4.561*** -7.131*** -4.339*** 
 (-25.025) (-24.439) (-25.499) (-29.109) (-24.583) (-24.777) (-27.301) (-17.663) 

BM 0.301 0.308 0.444** 0.179 0.282 0.280 -0.178 0.550** 
 (1.535) (1.581) (2.272) (1.059) (1.444) (1.433) (-0.737) (2.193) 

Capex -11.499*** -11.712*** -12.253*** -16.659*** -11.453*** -11.456*** -5.639 -13.738*** 
 (-4.001) (-3.983) (-4.165) (-6.312) (-3.999) (-4.012) (-1.452) (-4.577) 

Lev 0.700 1.114 1.368* -0.615 0.653 0.656 0.683 0.597 
 (0.845) (1.352) (1.661) (-0.808) (0.793) (0.795) (0.675) (0.585) 

Lagged Ret -0.007** -0.006** -0.006** -0.007*** -0.006** -0.006** -0.011*** -0.010*** 
 (-2.181) (-1.996) (-2.097) (-3.372) (-2.031) (-2.023) (-3.543) (-3.650) 

Market Ret 0.039*** 0.037*** 0.039*** 0.041*** 0.039*** 0.039*** 0.051*** 0.042*** 
 (5.528) (5.023) (5.313) (6.672) (5.471) (5.488) (6.507) (6.117) 

Cash 0.651 0.802 0.805 -1.128 0.701 0.737 -0.411 0.973 
 (0.673) (0.821) (0.828) (-1.305) (0.724) (0.762) (-0.368) (0.814) 

Operating Income -3.251 -2.003 -2.152 -3.548*** -3.057 -3.077 -2.941 0.884 
 (-1.528) (-0.976) (-1.050) (-2.724) (-1.446) (-1.453) (-1.144) (0.461) 

Institutional Ownership 1.903*** 2.044*** 2.295*** 2.589*** 1.848*** 1.859*** -0.546 4.152*** 
 (2.974) (3.186) (3.549) (4.904) (2.904) (2.921) (-0.687) (5.371) 

Spread 52.222*** 55.717*** 55.326*** 49.716*** 51.815*** 51.832*** 31.561*** 56.547*** 
 (4.743) (5.067) (5.031) (5.949) (4.725) (4.726) (2.729) (4.470) 

Volatility -2.414*** -2.375*** -2.452*** -2.851*** -2.371*** -2.372*** -3.798*** -0.880** 
 (-6.777) (-6.850) (-7.064) (-9.567) (-6.677) (-6.684) (-9.356) (-2.385) 

Constant 24.087*** 24.186*** 24.499*** 23.280*** 23.987*** 23.956*** 40.426*** 24.979*** 
 (12.719) (12.587) (12.841) (14.027) (12.677) (12.649) (17.870) (10.975) 

Firm and month fixed effect Yes Yes Yes Yes Yes Yes Yes Yes 

Adj R2 0.023 0.024 0.026 0.022 0.023 0.023 0.036 0.023 

N 371738 357773 358003 560033 373090 373090 271610 263598 
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Table 10: Additional Test: Do Short Sellers Respond to Insider Buying Disclosures? 

Table 10 presents the results of regressing the change of short-selling interests on Disagreement and other control 

variables. The dependent variable of Columns (1)–(3) (Columns (4)–(6)) is the change of the level of short interest 

scaled by the firm’s outstanding shares from t (t+1) to t+1 (t+2), where t is the month of the disagreement. We 

further partition the sample by the period before and after the onset of SOX. Disagreement is defined as the 

concurrent appearance of short-selling spikes and net insider buying in the month of t. A short-selling spike is 

defined as the scaled change of monthly short interest by more than 0.5%. We use the value of buying outweighs 

the value of selling, i.e., NPR > 0, to define net insider buying following Dargenidou et al. (2018). Size is the 

natural log of the firm’s market capitalisation at the end of t−1. BM is the natural log of the book-to-market ratio 

at the end of t−1. Capex is capital expenditure scaled by total assets at the end of the prior fiscal year (y−1). Lev is 

the sum of long-term and short-term debts scaled by total assets at the end of the last fiscal year (y−1). Lagged Ret 

is the aggregated buy-and-hold abnormal stock return over the six months before the disagreement. Market Ret is 

the return on the value-weighted CRSP index over the six months before the disagreement. Cash is the firm’s cash 

and short-term investments scaled by total assets at the end of the prior fiscal year (y−1). Operating Income is 

operating income before depreciation scaled by total assets at the end of the previous fiscal year (y−1). Institutional 

Ownership is the percentage of outstanding shares possessed by institutional investors, measured in the last quarter 

before the disagreement. Spread is the average daily bid-ask spread of a firm’s stock over 12 months before the 

disagreement. Volatility is the standard deviation of the daily stock return over 12 months before the disagreement. 

We control for firm and month fixed effects within all estimations and cluster standard errors at the firm level. The 

t-values are reported in parentheses. ***, **, * indicate statistical significance at the 0.01, 0.05, 0.1 levels, 

respectively. 
 Dep Var = ∆Short Selling(t, t+1) Dep Var = ∆Short Selling(t+1, t+2) 

 (1) (2) (3) (4) (5) (6) 
 Pool Pre-SOX Post-SOX Pool Pre-SOX Post-SOX 

Disagreement -0.352** -0.063 -0.415** 0.029 -0.116* 0.057 

 (-2.223) (-0.901) (-2.005) (0.182) (-1.654) (0.274) 

Size 0.019 0.004 0.014 0.020 0.007 0.013 
 (0.618) (0.337) (0.248) (0.640) (0.609) (0.221) 

BM -0.036 -0.015 -0.055 -0.036 -0.024* -0.052 
 (-1.064) (-1.236) (-1.023) (-1.030) (-1.955) (-0.950) 

Capex -0.079 -0.068 0.056 -0.078 -0.081 0.067 
 (-0.154) (-0.482) (0.066) (-0.150) (-0.556) (0.077) 

Lev -0.104 -0.011 -0.201 -0.101 -0.015 -0.192 
 (-0.605) (-0.195) (-0.731) (-0.574) (-0.262) (-0.685) 

Lagged Ret 0.000 -0.000* 0.000 0.000 0.000 0.000 
 (0.283) (-1.828) (0.347) (0.480) (-0.503) (0.423) 

Market Ret 0.003** -0.001*** 0.004** 0.003** -0.001 0.004** 
 (1.997) (-2.714) (2.077) (2.289) (-1.297) (2.207) 

Cash -0.022 -0.058 -0.015 -0.027 -0.046 -0.022 
 (-0.118) (-0.812) (-0.054) (-0.138) (-0.631) (-0.081) 

Operating Income -0.049 0.024 -0.027 -0.058 -0.008 -0.031 
 (-0.234) (0.288) (-0.091) (-0.270) (-0.091) (-0.105) 

Institutional Ownership -0.202* -0.045 -0.312* -0.204 -0.064 -0.309* 
 (-1.647) (-0.907) (-1.696) (-1.630) (-1.268) (-1.656) 

Spread 0.571 0.254 0.650 0.692 0.244 0.821 
 (0.458) (0.583) (0.365) (0.537) (0.521) (0.454) 

Volatility -0.043 -0.025 -0.061 -0.047 -0.017 -0.071 
 (-0.684) (-1.173) (-0.669) (-0.743) (-0.764) (-0.765) 

Constant -0.129 -0.072 -0.094 -0.015 -0.032 0.070 
 (-0.434) (-0.679) (-0.203) (-0.050) (-0.291) (0.148) 

Firm and month fixed effect Yes Yes Yes Yes Yes Yes 
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Adj R2 0.001 0.001 0.001 0.001 0.001 0.001 

N 787954 248221 539733 773705 241277 532428 
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Table 11: Additional Test: Trading Strategy   

Table 11 presents the average monthly alphas generated from an arbitrage strategy that longs the stocks associated 

with the disagreement between insiders and short sellers and shorts the stocks that experience short-selling spikes 

but without insider buying. The average monthly alphas are estimated via the monthly calendar time portfolio 

method as follows: 

𝑅𝐷𝑖𝑠𝑎𝑔𝑟𝑒𝑒𝑚𝑒𝑛𝑡,𝑡 – 𝑅𝑆𝑆,𝑡 = 𝛼𝑝 + 𝛽1(𝑅𝑚,𝑡 - 𝑅𝑓,𝑡) + 𝛽2𝑆𝑀𝐵𝑡  + 𝛽3𝐻𝑀𝐿𝑡 + 𝛽4𝑀𝑂𝑀𝑡 + 𝜎𝑡, 

where RDisagreement,t (RSS,t) is the equal-weighted return for calendar month t for the portfolio of firms that 

experienced an event of disagreement (pure short-selling spikes) within the previous 3, 6, 9, and 12 months; Rm,t 

is the monthly return on the CRSP equal-weighted market portfolio; Rf,t is the risk-free monthly rate; SMBt is the 

difference between the monthly return on the Fama-French portfolio of “small” stocks and “big” stocks; HMLt is 

the difference between the monthly return on the Fama-French portfolio of “high” and “low” book-to-market 

stocks; MOMt is the difference between the monthly return on the Fama-French portfolio of past one-year “winners” 

and “losers”. αp is the average monthly abnormal return. We multiply the average monthly alphas by 100. Stocks 

enter the portfolio next month after the disagreement (pure short-selling spikes) and remain in the portfolio for 3, 

6, 9, and 12 months. The t-values are reported in parentheses, and standard errors are clustered at the firm level. 

***, **, * indicate statistical significance at the 0.01, 0.05, 0.1 levels, respectively. 
 NPR >0 Weighted NPR >0 NetTrade=1 ConsisBuy=1 

(+1, +3) 0.432** 0.434** 0.495** 0.461** 
 (2.029) (2.044) (2.315) (2.151) 

(+1, +6) 0.286* 0.293* 0.306* 0.299* 
 (1.700) (1.743) (1.803) (1.761) 

(+1, +9) 0.293** 0.304** 0.301** 0.309** 
 (2.059) (2.154) (2.106) (2.160) 

(+1, +12) 0.108 0.103 0.120 0.125 
 (0.781) (0.748) (0.862) (0.898) 
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Appendix A: An overview of data accumulation 

This table presents the sample construction.  

  Observations 

Original monthly short sale data since 1973 (all NYSE/AMEX firms)  1,605,133 

Keep if short sale position is reported on the 15th calendar day of each month  1,097,374 

Restrict the sample period from 1986 to 2016 (insider trading data is available from 1986)  922,099 

The final sample for the baseline regression (after excluding missing control variables)  804,879 
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Appendix B: Robustness Test of H1 Using Opportunistic Insider Trading 

This table examines the hypotheses using opportunistic and excluding routine insider trading, following Cohen, 

Malloy, & Pomorski (2012). We regress next-quarter BHARs on Disagreement, Unconditional Short-selling 

Spikes, Unconditional Insider Purchases and other control variables. BHAR(t+1, t+3) is 100 times the buy-and-hold 

risk-adjusted abnormal stock return from t+1 to t+3. Disagreement is defined as the concurrent appearance of 

short-selling spikes and net insider buying in the month of t. Unconditional Short-selling Spikes is a dummy 

variable, equalling one if short selling spikes and no net insider buying in the month of t. Unconditional Insider 

Purchases is a dummy variable, equalling one if there is net insider buying and no short selling spike in the month 

of t. A short-selling spike is defined as the scaled change of monthly short interest by more than 0.5%. We use 

four insider trading measures to define net insider buying following Dargenidou et al. (2018): the value of buying 

outweighs the value of selling, i.e., NPR > 0; insider-wealth-adjusted NPR (Weighted NPR) is greater than zero; 

the number of insiders purchasing shares is more than the number of insiders disposing of shares, i.e., NetTrade > 

0; all insiders trade in the same direction (buying) in a month, i.e., ConsisBuy =1. Size is the natural log of the 

firm’s market capitalisation at the end of t−1. BM is the natural log of the book-to-market ratio at the end of t−1. 

Capex is capital expenditure scaled by total assets at the end of the prior fiscal year (y−1). Lev is the sum of long-

term and short-term debts scaled by total assets at the end of the last fiscal year (y−1). Lagged Ret is the aggregated 

buy-and-hold abnormal stock return over the six months before the disagreement. Market Ret is the return on the 

value-weighted CRSP index over the six months before the disagreement. Cash is the firm’s cash and short-term 

investments scaled by total assets at the end of the prior fiscal year (y−1). Operating Income is operating income 

before depreciation scaled by total assets at the end of the previous fiscal year (y−1). Institutional Ownership is 

the percentage of outstanding shares possessed by institutional investors, measured in the last quarter before the 

disagreement. Spread is the average daily bid-ask spread of a firm’s stock over 12 months before the disagreement. 

Volatility is the standard deviation of the daily stock return over 12 months before the disagreement. We control 

for firm and month fixed effects within all estimations. The t-values are reported in parentheses, and standard 

errors are clustered at the firm level. ***, **, * indicate statistical significance at the 0.01, 0.05, 0.1 levels, 

respectively.   

 (1) (2) (3) (4) 
 NPR Weighted NPR NetTrade=1 ConsisBuy=1 

Disagreement 1.418*** 1.371*** 1.543*** 1.185*** 

 (4.344) (4.299) (4.644) (4.462) 

Unconditional Short-selling Spikes -0.506*** -0.504*** -0.514*** -0.504*** 

 (-5.125) (-5.103) (-5.210) (-5.025) 

Unconditional Insider Purchases 1.480*** 1.466*** 1.481*** 1.344*** 

 (9.745) (9.734) (9.672) (10.080) 

Size -4.288*** -4.288*** -4.287*** -4.294*** 
 (-29.277) (-29.278) (-29.272) (-29.319) 

BM 0.432*** 0.432*** 0.432*** 0.434*** 
 (2.867) (2.873) (2.870) (2.883) 

Capex -14.218*** -14.215*** -14.220*** -14.187*** 
 (-5.908) (-5.907) (-5.909) (-5.895) 

Lev -1.340** -1.338** -1.340** -1.325* 
 (-1.981) (-1.978) (-1.981) (-1.959) 

Lagged Ret -0.006*** -0.006*** -0.006*** -0.006*** 
 (-3.174) (-3.178) (-3.170) (-3.195) 

Market Ret 0.043*** 0.043*** 0.043*** 0.043*** 
 (6.684) (6.683) (6.688) (6.663) 

Cash -1.585** -1.585** -1.585** -1.591** 
 (-2.017) (-2.018) (-2.017) (-2.026) 

Operating Income -1.784 -1.784 -1.782 -1.781 
 (-1.628) (-1.627) (-1.625) (-1.625) 

Institutional Ownership 3.145*** 3.146*** 3.146*** 3.135*** 
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 (6.705) (6.706) (6.705) (6.684) 

Spread 20.663*** 20.663*** 20.665*** 20.686*** 
 (3.043) (3.044) (3.044) (3.047) 

Volatility -1.742*** -1.742*** -1.742*** -1.742*** 
 (-5.765) (-5.766) (-5.764) (-5.766) 

Constant 19.284*** 19.285*** 19.283*** 19.310*** 
 (13.071) (13.072) (13.070) (13.091) 

Disagreement –  

Unconditional Short-selling Spikes 
1.923*** 1.875*** 2.058*** 1.689*** 

(Z-value) (5.845) (5.836) (6.135) (6.237) 

Firm and month fixed effect Yes Yes Yes Yes 

Adj R2 0.015 0.015 0.015 0.015 

N 804879 804879 804879 804879 
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Appendix C: Which Factors Are Related to the Disagreement? 

This table presents the results of examining the determinants of the disagreement by employing the following panel logit model: 

Logit (Disagreementt = 1) = β0 + β1 Market Divergencet-1 + β2 Sizet-1 + β3 BMt-1 + β4 Capexy-1 + β5 Levy-1  

+ β6 Lagged Ret(t-6, t-1) + β7 Market Ret(t-6, t-1) + β8 Cashy-1  

+ β9 Operating Incomey-1 + β110 Institutional Ownershipt-1 + β11 Spread(t-12, t-1)   

+ β12 Volatility(t-12, t-1) + Firm FE + Calendar Month FE + Error;  

Specifically, we employ seven measures to capture the degree of market divergence: High Dispersion is a dummy equalling one if a firm’s analyst forecast dispersion is higher 

than the sample median. Low Analyst Following is a dummy equal one if a firm’s analyst coverage is lower than the sample median. High Spread is a dummy equalling one if 

a firm’s bid-ask spread is higher than the sample median. Low Volume is a dummy equal one if a firm’s trading volume is lower than the sample median. High Absolute 

Surprises is a dummy equalling one if a firm’s quarterly earnings-per-share scaled by stock price is higher than the median forecast from equity analysts. High Volatility is a 

dummy equalling if a firm’s daily stock return standard deviation is higher than the median of all sample firms. All market divergent proxies are measured by the most recent 

period before the disagreement between insiders and short sellers. Disagreement is defined as the concurrent appearance of short-selling spikes and net insider buying in the 

month of t. A short-selling spike is defined as the scaled change of monthly short interest by more than 0.5%. We use the value of buying outweighs the value of selling, i.e., 

NPR > 0, to define net insider buying following Dargenidou et al. (2018). Size is the natural log of the firm’s market capitalisation at the end of t−1. BM is the natural log of 

the book-to-market ratio at the end of t−1. Capex is capital expenditure scaled by total assets at the end of the prior fiscal year (y−1). Lev is the sum of long-term and short-term 

debts scaled by total assets at the end of the last fiscal year (y−1). Lagged Ret is the aggregated buy-and-hold abnormal stock return over the six months before the disagreement. 

Market Ret is the return on the value-weighted CRSP index over the six months before the disagreement. Cash is the firm’s cash and short-term investments scaled by total 

assets at the end of the prior fiscal year (y−1). Operating Income is operating income before depreciation scaled by total assets at the end of the previous fiscal year (y−1). 

Institutional Ownership is the percentage of outstanding shares possessed by institutional investors, measured in the last quarter before the disagreement. Spread is the average 

daily bid-ask spread of a firm’s stock over 12 months before the disagreement. Volatility is the standard deviation of the daily stock return over 12 months before the 

disagreement. The t-values are reported in parentheses, and standard errors are clustered at the firm level. ***, **, * indicate statistical significance at the 0.01, 0.05, 0.1 levels, 

respectively. 
 High Opacity High Dispersion Low Analyst Coverage High Spread Low Volume High Absolute Surprises High Volatility 

Information Environment 0.190*** 0.114*** 0.019 0.133*** -0.165*** 0.097*** 0.095*** 

 (4.732) (3.712) (0.477) (3.879) (-3.558) (3.239) (2.738) 

Size 0.188*** 0.168*** 0.177*** 0.236*** 0.203*** 0.145*** 0.228*** 

 (6.917) (6.230) (6.449) (9.348) (7.700) (5.172) (9.078) 

BM 0.023 0.016 0.031 0.065** 0.055** 0.023 0.064** 

 (0.791) (0.550) (1.036) (2.413) (2.025) (0.752) (2.352) 

Capex 0.706 0.604 0.672 1.001** 0.986** 0.802* 1.022** 

 (1.589) (1.362) (1.519) (2.485) (2.447) (1.800) (2.539) 

Leverage 0.651*** 0.626*** 0.665*** 0.712*** 0.708*** 0.623*** 0.707*** 

 (4.510) (4.336) (4.632) (5.316) (5.282) (4.193) (5.272) 

Lagged Ret -0.010*** -0.010*** -0.010*** -0.008*** -0.008*** -0.010*** -0.008*** 
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 (-18.855) (-18.661) (-17.936) (-16.859) (-16.196) (-18.435) (-16.789) 

Market Ret -0.016*** -0.016*** -0.016*** -0.015*** -0.015*** -0.016*** -0.015*** 

 (-15.757) (-15.802) (-15.669) (-16.125) (-15.795) (-15.841) (-16.063) 

Cash -0.254 -0.229 -0.187 -0.196 -0.218 -0.275 -0.185 

 (-1.442) (-1.298) (-1.071) (-1.249) (-1.387) (-1.487) (-1.179) 

Operating Income -0.202 -0.279 -0.338* -0.262 -0.308* -0.383** -0.262 

 (-1.107) (-1.522) (-1.873) (-1.627) (-1.905) (-2.041) (-1.622) 

Institutional Ownership 1.015*** 1.039*** 1.018*** 1.056*** 1.006*** 0.978*** 1.057*** 

 (10.340) (10.567) (10.410) (11.405) (10.757) (9.672) (11.420) 

Spread  -3.298** -2.851**  -0.458 -1.286 0.807 

  (-2.553) (-2.238)  (-0.423) (-1.026) (1.034) 

Volatility 0.042 0.166*** 0.176*** 0.054 0.104** 0.074  

 (1.094) (2.854) (3.052) (1.409) (2.018) (1.294)  

Firm and month fixed effect Yes Yes Yes Yes Yes Yes Yes 

Pseudo R2 0.038 0.038 0.037 0.035 0.035 0.035 0.034 

N 353114 353114 355942 417625 417625 323522 417625 
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