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Inferring Bad News from Insider Sales 

 
Abstract  

 

The vast majority of open market insider sales are motivated by the need for liquidity, which 

makes it difficult for researchers to establish a relationship between insider sales and future 

returns, i.e., identify information-based sales.  We present and evaluate a new algorithm for 

identifying information-based insider sales.  We hypothesize that when individuals who have 

insider-status with respect to multiple firms sell shares of one firm in which they are insiders and 

at the same time buy shares of other affiliated firms, the sale is more likely to be information-

based, since the proceeds are reinvested.  Insider sales of shares of two or more firms 

unaccompanied by insider purchases are more likely to be liquidity-motivated. We find that 

insider sales identified using this algorithm as information-based are followed by statistically and 

economically significant negative abnormal returns up to two years following the sale. 

Validation tests corroborate this evidence. Specifically, information-based sales are significantly 

more likely to be associated with delistings, earnings declines, downward analyst forecast 

revisions, analysts dropping coverage, and earnings restatements, in the year of and two years 

following the sale.  

Keywords:  insider trading, information asymmetry, information intermediaries, future returns, 

future performance, adverse events 
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Inferring Bad News from Insider Sales 

1.  Introduction  

In this paper we develop and evaluate a novel method for identifying information-based 

insider sales. Insider purchases, on average, are informative about future firm performance, but 

insider sales, on average, are not informative (e.g. Jeng, Metrick, and Zeckhauser 2003). This 

asymmetry in the informativeness of insider buying and selling has been attributed to differences 

in insiders’ motivations to trade. Renowned fund manager Peter Lynch observed “There are 

many reasons that officers might sell. …They may have decided to diversify into other stocks. 

But there's only one reason that insiders buy: They think the stock price is undervalued and will 

eventually go up.” (Lynch and Rothchild, 1989: pp.135-6).  

There is little disagreement that insiders are privy to information, both negative and 

positive, long before it becomes available to the markets. By trading on this private information, 

insiders are able to earn higher returns or avoid major losses.  Although trading on inside 

information is illegal in the U.S., the literature finds that insider purchases provide new 

information to the market, consistent with economic theory.1 However, it is difficult to establish 

a relationship between insider sales and abnormal returns because there are many more liquidity-

motivated sales than information-based insider sales (Jeng et al. 2003). Echoing Peter Lynch’s 

sentiment, Serchuk (2009) writes that even though insiders buy when they have good news, they 

sell for all kinds of reasons, not necessarily because they expect their firms' stock prices to sink.   

Prior research on insider sales has produced mixed results. Most studies fail to find future 

                                                 
1 Insider trading on material non-public information is commonly restricted or banned to prevent uninformed traders 

trading to their information disadvantage with firms’ insiders.  Some research holds that allowing insiders to trade 

on private information increases stock price efficiency by allowing the information to be rapidly incorporated in 

price (E.g. Manne 1966a, 1966b).  However, other researchers assert that insider trading does not make prices more 

efficient because it diminishes other traders’ incentives to find and analyze information (e.g. Grundfest 1986; Beny 

2007). 
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negative returns associated with insider sales (for some exceptions, see Cohen, Malloy, and 

Pomorski 2012; Scott and Xu 2004; Jagolinzer 2009). The difficulty of documenting the 

informativeness of insider sales is usually attributed to the fact that many sales are for liquidity 

reasons and it is difficult to ex ante distinguish liquidity-motivated from information-based 

sales.2  We propose that when an insider sells shares of one affiliated firm but purchases shares 

of at least one other during the same trading month, the sale is more likely to be information-

based since the proceeds are reinvested.3 In contrast, an insider who sells shares of one or more 

firms without a concomitant purchase is more likely to be trading for liquidity reasons since the 

proceeds are not reinvested.4   

Using our method to classify insider sales as liquidity-motivated, regression results show 

buy and hold abnormal returns associated with information-based insider sales are on average 3.6 

percent lower than the returns to liquidity-motivated sales in the six months following the sale, 

and the difference increases monotonically to -6.4 percent for the 24-month interval. We validate 

our classification of insider sales by comparing the incidence of adverse events in the years after 

the sale for firms with information-based vs. liquidity-motivated sales. We find that firms with 

information-based sales are significantly more likely to experience adverse events such as 

delistings, earnings declines, negative analyst forecast revisions, and earnings restatements in the 

one- to three-year period after the sale, relative to firms with liquidity-motivated sales. Firms 

                                                 
2Most of the literature on insider trading uses only open market buy and sell transactions.  Since exercising options 

does not result in an open market purchase but the sale of the shares covered by the options results in an open 

market sale, the data contain many more sales than purchases. See section 2 for further discussion.     
3 We refer to the firms with which an individual has insider status as "affiliated firms". Our sample of insiders 

includes officers, directors, and blockholders, as described in section 3.   
4Alternatively, concurrently selling one affiliated firm’s stock and buying another affiliated firm’s stock may be 

motivated by a need to rebalance the insider’s portfolio.  See Jeng et al. (2003) for evidence that insiders sell stock 

with good growth prospects and recent performance.  Classifying these potentially rebalancing transactions as 

information-based sales biases against our hypothesis.  To control for sale transactions involving securities that are 

overweight because of good prior performance, we include a proxy for momentum in our analyses.   
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with information-based sales are twice as likely to delist in the two and three years after the sale, 

and also significantly more likely to experience an earnings decline in the year of the sale.  Firms 

with information-based sales suffer more downward analyst forecast revisions and are more 

likely to restate their earnings in the year after the sale.  

Our paper adds to the insider trading literature in three ways.  First, our results suggest 

that examining an insider's sales in conjunction with her purchases is effective in separating 

information-based sales from liquidity-motivated sales when she has insider status with multiple 

firms. We demonstrate that insiders can serve as information intermediaries with respect to 

negative news in advance of the realization of bad news. Our validation tests provide support that 

our method is successful in classifying firms that suffer higher incidence of adverse events up to 

three years after the information-based sale.  The limitation of this contribution is that we have 

no way of determining when insiders reinvest the proceeds of their sales in assets other than the 

shares of other firms in which they are insiders.  Although our sample size is small and our 

results are only suggestive of a much larger phenomenon that is unobservable, our algorithm 

uses publicly available data sources. 

Second, in contrast to Cohen et al. (2012) who identify insiders as either routine or 

opportunistic (meaning they trade on inside information), our method identifies information-

based sales. When Cohen et al. (2012) identify an insider as opportunistic, subsequent trades by 

that insider are classified as informed trades, resulting in classification of roughly half of all 

insider trades as informed. An implication of their identification scheme is that informed traders 

do not trade for liquidity reasons. Our method, by identifying trades as information-based as 

opposed to identifying traders as informed, is able to reduce the potential erroneous classification 

of liquidity-motivated sales as information-based sales. In contrast, our classification scheme 
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increases the likelihood of classifying an information-based sale as liquidity-motivated since we 

are unable to observe reinvestments in unreported assets. This trade-off between classification 

errors in the two methodologies can be important to users depending on their specific 

informational needs.  

Third, we examine returns associated with insider sales over long windows and document 

significant negative returns for information-based sales that extend up to three years into the 

future, in contrast to papers that examine insider trading over short-horizon return windows of 

less than 12 months. The long horizon of the news in the information-based insider sales our 

method identifies reduces the likelihood that this information is disseminated through other 

mechanisms or the trades are detected by regulators.   

The paper is organized as follows:  Section 2 reviews the literature on insider trading and 

that on mechanisms for the dissemination bad news, and develops our hypothesis.  Section 3 

describes our sample, data, and empirical design.  Section 4 reports results; diagnostics and 

extensions are in section 5; and summary and conclusions are in section 6.     

2. Background and Hypothesis development  

A large body of literature on insider trading finds that insiders earn abnormal returns on 

their trades (e.g. Jaffe, 1974; Cohen et al. 2012). Prior research has documented that open market 

purchases by insiders are significantly positively related to future returns, but in general has 

faced challenges in documenting an association between insider sales and future returns. For 

instance, Jeng et al. (2003) document abnormal returns between 52 and 68 basis points per 

month in the six months following the open market purchase by the insider. However, they are 

unable to find significant abnormal returns to insider sales transactions. Similarly, Ravina and 

Sapienza (2010) find market-adjusted returns to insider buys of 12.1 percent over 180-days 
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following the trade but do not find significant market adjusted returns to insider sales.   

The challenge in documenting significant abnormal returns associated with insider sales 

arises because open market sales are more likely to be motivated by insiders’ liquidity needs 

(Jeng et al. 2003).  Most of the literature uses insiders’ open market purchases and sales to 

examine returns to their trades.  Insiders are frequently compensated with firms’ stocks and 

options; as a result the acquisition is not an open market purchase (Jeng et al. 2003).  However, 

when these options are exercised and the shares are divested the sale results in an open market 

transaction and is included in the data.  Consequently, the data contain many more sales than 

purchases, significantly increasing the probability of a liquidity-motivated insider sale.  Mixing 

many liquidity-motivated sales with far fewer information-based sales dampens the average 

effect of sales and makes it more difficult to find an association between insider sales and 

abnormal returns.    

Notable exceptions to this are the papers by Cohen et al. (2012), Scott and Xu (2004), 

and Jagolinzer (2009), which document negative future abnormal returns to insider sales by 

identifying information-based sales based on specific insider or trade characteristics.5 Cohen et 

al. (2012) identify an insider as a routine or liquidity trader if the insider placed a trade, either 

sale or purchase, in the same calendar month for three consecutive years. The remaining traders 

are classified as opportunistic or informed traders. When an insider is classified as opportunistic, 

her subsequent trades are treated as informed. Cohen et al. (2012) focus on classifying traders, 

but using the same method to classify trades, they are able to find one-month ahead abnormal 

returns to both insider purchases and sales. Scott and Xu (2004) find that insiders earn significant 

                                                 
5 Alldredge and Cicero (2015) show that insider sales under some but not all conditions are associated with public 

information, which they note is inconsistent with insiders making profitable trades by exploiting their inside 

information, which is illegal in the U.S. 
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abnormal returns in the quarter after they sell shares constituting a large percentage of their 

holding. Jagolinzer (2009) examines insider sales within the safe harbor rule under 10b5-1 plans. 

He finds that plan sales tend to follow price increases and precede price decreases. Additionally, 

10b5-1 plan initiations are associated with subsequent adverse events and early plan terminations 

with positive firm performance.  

Although research on the information content of insider sales finds mixed results, when 

the analysis is conditioned on subsequent bad news events, results are unambiguous. Once an 

adverse news event is identified, insiders sell their stocks before the news becomes public (e.g. 

Beneish 1999, Roychowdhury and Sletten 2012). This research also suggests that insiders are 

aware of the bad news significantly before it is available to the market and trade on it early, 

making it more difficult to establish the link between insider sales and bad news. Ke, Huddart, 

and Petroni (2003) find an increase in the frequency of insider sales as early as two years to nine 

months before a break in consecutive earnings increases, but little evidence of increased insider 

trading in the two quarters immediately preceding the break. Marin and Olivier (2008) show that 

insider sales precede stock price crashes. Similarly, Ravina and Sapienza (2010), conditioning 

insider sales on subsequent large stock price declines and earnings restatements, find that 

insiders outperform the market when they sell in anticipation of the bad news events.   

 Although insider sales can be informative when conditioned on a future adverse event the 

information content of such sales can only be established ex-post. Managers release both good 

news and bad news strategically (see Healy and Palepu 2001 for a discussion of the factors 

affecting management’s voluntary disclosure decisions), often delaying disclosure of bad news. 

Kothari et al. (2009) hypothesize and find that management successfully withholds bad news 

from investors until it is inevitable that it will be released. Similarly, in their survey of CFOs, 
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Graham, Harvey, and Rajgopal (2005) find that managers delay bad news in the hope they may 

never have to disclose it if the firm’s status improves.  

Not only are there incentives for managers to withhold bad news, other information 

intermediaries also tend to avoid bad news disclosures. Analysts face pressure to be optimistic 

about the firms they follow due to career concerns, and the desire to increase their employers' 

revenue from trading commissions or investment banking deals (e.g., Dugar and Nathan 1995, 

Hong and Kubik 2003, Brown, Call, Clement, and Sharp 2015).  McNichols and O’Brien (1997) 

examine the bias in analyst forecasts and find that the optimism documented in prior research 

arises from analysts being overly optimistic when they initiate coverage, but dropping coverage 

when they are pessimistic about a firm’s prospects. Given the paucity of sources of bad news and 

the possible delay in bad news reaching the market, the ability to isolate information-based 

insider sales is even more critical. 

Our method for separating information-based from liquidity-motivated sales is predicated 

on the notion that if insiders are selling for liquidity reasons, they need the proceeds from the 

sale and consequently will choose not to reinvest them in shares of other firms. However, if the 

sales are driven by negative expectations of firm performance and not by the insiders' liquidity 

needs, insiders will choose to reinvest the proceeds in other affiliated firms for which they have 

higher expectations. Thus, we conjecture that when multiple-firm insiders sell shares of one 

affiliated firm and buy shares of other affiliated firms, the sale is more likely driven by 

information and not liquidity needs. Conversely, insider sales of multiple firms not accompanied 

by purchases are more likely to be driven by liquidity needs.  This leads to our main hypothesis: 

H1: Insider sales of one affiliated firm accompanied by purchases in other affiliated firms are 

associated with more negative future abnormal returns than insider sales of multiple 

affiliated firms not accompanied by purchases.   

 The alternative to this hypothesis is that an insider sale accompanied by an affiliated firm 
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purchase may reflect portfolio rebalancing rather than exploiting inside information.  Prior 

research has shown that insiders are contrarian traders, buying after poor performance and selling 

after good performance (Lakonishok and Lee 2001). If portfolio rebalancing explains part of the 

sales in our sample, the classification errors will bias against our hypothesis.   

3.  Empirical Design and Sample  

3.1 Empirical Design 

 To test our hypothesis we compare the returns to information-based versus liquidity-

motivated insider sales using the following model: 

Rett+n = α +β1D_Informedijt + ΣβkControlsjt-1 + ε    (1) 

 

where i indexes insiders, j indexes firms, t indexes the month of the sale, and n is number of 

months following the sale in the cumulation period. We conduct analyses at the insider-firm-

month level (i, j, t), and cluster standard errors by firm and year.  We use buy and hold market-

adjusted abnormal returns (BHAR) over three, six, 12, 24, and 36 months following the insider 

sale.6  BHAR is computed by compounding returns for firm i and subtracting compounded 

market returns for the same period. We use BHAR_N to refer to the return proxy cumulated over 

N months following the trade. For example, BHAR_6 refers to buy and hold abnormal returns 

cumulated over six months following the insider trade.  If a firm is delisted over our sample 

period, we use delisting returns for the firm from CRSP delisting database. This reduces both 

survivorship bias and look-ahead bias in our sample. 

We classify all insider trades into nine mutually exclusive and collectively exhaustive 

categories (see Appendix 1). If in a given trading month the insider sells shares of one affiliated 

                                                 
6 Our analysis is based on an insider’s trading activity in a given month so we start cumulating returns at the 

beginning of the following month. For ease of reference, however, we refer to returns following the insider trade 

instead of returns at the beginning of the month following the trade.  
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firm while she purchases shares of at least one other affiliated firm during the same month, we 

classify the sale as information-based (Cells B2 and C2 of appendix 1)7. When an insider sells 

shares of two or more affiliated firms in a month but does not buy shares of other affiliated firms, 

the sales are classified as liquidity-motivated (Cell A3). Our variable of interest, D_Informed, is 

an indicator variable which takes the value one if the sale is information-based and zero if the 

sale is liquidity-motivated.  We expect future returns associated with information-based sales to 

be lower than those associated with liquidity-motivated sales, or β1 < 0.  

Control Variables 

Following prior research, we control for other factors that may be associated with 

abnormal returns to insider trades. We measure all control variables over the fiscal year before 

the trade year (year t-1), unless otherwise noted.  Prior research has shown that insiders are 

contrarian traders, more likely to buy following low stock returns and less likely to buy after 

high stock returns (see Rozeff and Zaman 1998; Lakonishok and Lee 2001; Piotroski and 

Roulstone 2005). We control for insiders’ contrarian trading by including in the models prior 

year returns (AnnRet) and the earnings to price ratio (E/P). AnnRet is firm j’s daily stock return 

compounded over year t-1, after dividends and stock splits. E/P is the ratio of net income before 

extraordinary items for year t-1 divided by market value of equity 20 days before the insider 

trade for firm j. We expect the coefficient on AnnRet to be negative and that on E/P to be 

positive. 

The ability to trade profitably on inside information is likely to be related to the 

information environment of the firm, so we include several proxies for information asymmetry.  

                                                 
7 In Cell B2, where insider sells shares of one firm and buys shares in an affiliated firm, the number of buys and sells 

should be symmetric. The difference in the numbers arises because of the additional data requirements imposed in 

the analyses. Prior to imposing these data restrictions, we have 1,436 buys as well as sells. 
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Share turnover (Turnover), a proxy for investor interest in the firm (Gao et al. 2014), is the log of 

firm j’s daily trading volume divided by the average number of shares outstanding in year t-1. 

Higher turnover means there is greater interest in the firm and therefore less information 

asymmetry, so we expect the coefficient on Turnover to be negative.  Firms with greater analyst 

following have a richer information environment (Lang and Lundholm 1996), so insider trading 

profits should be lower. Consistent with this, Wu (2014) finds that insider trading profits are 

larger when analysts terminate coverage, although the results in Huddart and Ke (2007) fail to 

support this expectation. We measure analyst following, LnAFol, as the log of one plus the 

number of analysts following firm j in year t-1.  We set LnAFol equal to zero if I/B/E/S contains 

no analyst information for the firm.  Because of the inconsistency in the literature we do not 

predict the sign of the coefficient. Our model also includes the variable D_RD, which is equal to 

one if the firm has research and development expenses in year t-1 and zero otherwise. Following 

Aboody and Lev (2000), we expect the coefficient on D_RD to be positive. Our last proxy for 

information environment is return volatility, RetVar, measured as the log variance of daily stock 

returns over trading days -380 to -20 (Ravina and Sapienza 2010). We expect the coefficient on 

RetVar to be positive. 

We control for firm j’s operating performance by including sales growth, SalesGr, and an 

indicator variable for losses, Loss, in the model. SalesGr is the change in sales from year t-2 to 

year t-1 divided by sales in year t-2 ((Salest-1 - Salest-2)/Salest-2). Following Gao et al. (2014) we 

expect the coefficient on SalesGr to be negative.  Loss is a variable equal to one if the firm’s 

income before extraordinary items in year t-1 is negative and zero otherwise.  Hayn (1995) 

suggests that the relevance of earnings is lower for loss firms and Wittenberg-Moerman (2008) 

finds that loans of loss firms are traded at higher bid-ask spreads. However, the results in 



11 

 

Huddart and Ke (2007) do not provide conclusive evidence that insider trades of loss firms are 

more profitable, so we make no prediction for the sign of the coefficient on Loss.   

We include two variables to capture the effect of corporate governance on insider trading 

profits.  As a proxy for the monitoring role of institutional investors (Cheng, Huang, Lobo, and 

Li 2010) we include the level of institutional ownership, InstOwn, computed as the number of 

shares held by institutional investors divided by shares outstanding. In contrast to Cheng et al. 

(2010), Fidrumuc, Goergen, and Renneboog (2006) find that returns to directors’ trades are 

higher when blockholders are institutional investors rather than individuals or other companies.  

Given the conflicting results in the literature, we make no prediction for the sign of the InstOwn 

coefficient.  To control for provisions regarding blackout periods for insider trading, we include 

Rule in the model. Rule is a variable equal to one if the first insider trade is in the 45 days prior 

to an earnings announcement and zero otherwise. Prior research (Jagolinzer et al. 2011, Gao et 

al. 2014) finds that blackout periods have been ineffective in recent years in curtailing insider 

trading, so we make no prediction for the sign of the coefficient on Rule.8 

  Finally, we include book to market, BM, measured as book value of firm j for year t-1 

divided by market value of equity at the end of year t-1, and Size (log of total assets for year t-1).  

Following Fama and French (1993), we expect the BM coefficient to be positive and the Size 

coefficient to be negative. The definitions and sources of these variables are in Appendix 2. 

3.2  Sample 

We collect insider trading data from the Thomson Reuters TFN Insider Filing Database, 

                                                 
8 Restrict is an alternative indicator variable equal to 1 if 75 percent or more of insider trades in firm j occur in a 30-

day window after an earnings announcement and zero otherwise. Our inferences are the same if we include this 

alternative indicator variable in the regressions. 



12 

 

Form 4 (table 1).9  To ensure that our sample period is not affected by the passage of the 

Sarbanes Oxley Act (SOX) in 2002 and the substantial changes in insider trading rules SOX 

introduced, we use insider trading data from 2003 to 2013. SOX significantly impacted many 

corporate governance provisions, including those related to insider trading (Brochet 2010).  For 

instance, SOX Section 403 requires insiders to report on SEC Form 4 within two business days 

of the trade rather than the pre-SOX filing deadline of 10 days. SOX Section 306(a) (Reg. BTR) 

prohibits insider trades during pension fund blackout periods. SOX also requires insiders to 

report their trades electronically using the EDGAR platform and the Commission and issuers to 

post changes in beneficial ownership on their websites. According to the SEC, these 

requirements will result in the more efficient transmission, retrieval and analysis of insider 

ownership and trading, increasing the usefulness of the information to investors.10 Consistent 

with the SEC’s objectives, Brochet (2010) finds that the new rules affected both the information 

content of insider trades and insider selling activity prior to negative news events. Our insider 

trading data stops in 2013 since we need returns data for three years after the insider trade.  

Therefore we gather returns up to 12/31/2016.   

Panel A of table 1 presents sample selection. TFN table 1 includes 5,807,095 transactions 

on Form 4 for 1,463,019 insider-firm-months. Consistent with prior literature, we restrict the 

sample to open market transactions (transaction codes P and S), for conventional stock and non-

derivative instruments, resulting in a loss of 930,358 insider-firm-month transactions. Since 

insiders exploiting private information are more likely to trade with uninformed investors in the 

                                                 
9 Officers, directors, and beneficial owners of more than 10 percent of the stock are required to report their trades to 

the SEC on Forms 3, 4, and 5.  Form 3 is filed within 10 days of becoming an officer, director, or beneficial owner 

and contains the initial ownership of the insider; Form 4 is filed for a change in ownership and must be filed before 

the end of the second business day following the trading day. Form 5 is filed within 45 days of the issuer’s fiscal 

year end, and reports the annual change in ownership as well as transactions exempt from Form 4 filing.  

 
10 https://www.sec.gov/rules/final/33-8230.htm 
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open market, restricting the sample to open market transactions should also maximize the 

proportion of transactions that are information-based versus liquidity-motivated. We retain only 

trades that have been verified (coded ‘R’), cleansed with a high level of confidence (coded ‘H’), 

or for which some cleansing action has been undertaken but without complete verification 

(coded ‘L’). Since we are interested in examining multiple trades by an insider, we delete all 

insider-firm-months where the insider traded in just one firm (492,186 insider-firm-month 

transactions). We exclude observations with missing or erroneous data like negative sales, for a 

final sample of 10,818 insider-firm-months for 3,027 firms11. Of the 10,818 insider-firm-month 

observations, 5,662 are insider sales. Using our classification scheme, detailed in appendix 1 and 

discussed above, 1,292 are classified as information-based sales and 4,108 are classified as 

liquidity-motivated sales. 

(Insert Table 1 about here) 

As described in more detail in appendix 1, we classify the sample into nine collectively 

exhaustive and mutually exclusive categories.  In any month, an insider can make no sales (S=0), 

sell only one firm (S=1), or sell two or more firms (S>1).  Similarly, she can make no purchases 

in a month (B=0), buy shares of one firm (B=1), or buy shares in two or more firms (B>1). We 

classify as information-based, sales of shares of one firm accompanied by purchases of any other 

firms in the same trading month, (S=1, B=1 and S=1, B>1), per our hypothesis.  We classify 

sales of multiple firms with no accompanying purchases within the month as liquidity-motivated 

(S>1, B=0).   In diagnostic analyses, we replicate our results matching sales to purchases only if 

the purchase happens within five, ten, or 15 days following the sale (see section 5 for details).    

                                                 
11 Although the number of insider-firm-month transactions we retain as a result of our classification scheme is a very 

small percentage of the total open market transactions, in terms of percentage of firms we retain 25 percent of all 

firms with open market insider transactions [3,027/(13,357-1,359)]. 
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Panel B of table 1 shows the association between our measures of information-based and 

liquidity-motivated trades with specific director roles as reported by TFN. Over half of the total 

insider sales are by directors but they account for only 40 percent of information-based sales as 

compared to 56.57 percent of liquidity-motivated sales. In contrast, trades by the Chairman12, 

CEO, CFO, and other officers account for 30 percent of the information-based sales but only 17 

percent of the liquidity-motivated sales, suggesting that although liquidity-motivated sales are 

more likely to be carried out by outside directors, officers who possess proprietary information 

are more likely to execute information-based sales. 

Table 2 panel A presents the mean and median returns, BHARs, separately for the 

information-based and liquidity-motivated sales, for the three, six, 12, 24, and 36 month 

cumulation periods. We also present differences in mean and median returns, t-tests of means, 

and Wilcoxon tests of medians for significance of the differences. For all five return intervals, 

the difference in mean and median returns is significantly negative, suggesting that returns to 

information-based sales are lower than those to liquidity-motivated sales. The difference in mean 

BHAR_3 is -1.3 percent, increasing to -6.1 percent at BHAR_12 and then to -6.5 percent at 

BHAR_24 before reversing to -5.5 percent at BHAR_36. The difference in information-based 

and liquidity-motivated sales’ median returns increases monotonically as the return horizon is 

lengthened, increasing from -0.9 percent at three months to -5.4% at 36 months. The three month 

mean and median returns and the 36 month mean return differences are significant at 0.10, and 

all other return differences are significant at 0.01. 

(Insert Table 2 about here) 

These univariate analyses support our hypothesis that insider sales of a single firm 

                                                 
12 The chairman of the board classification includes 123 observations made by chairmen who are also CEOs. 
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accompanied by insider purchases in other firms are more likely to be information-based, 

signaling future poor performance that persists up to three years after the sale. In contrast insider 

sales of multiple firms not accompanied by insider purchases are more likely to be liquidity-

motivated and not useful for conveying adverse news. 

 We present the distribution of the control variables for the full sample in table 2 panel B. 

We winsorize at 1 and 99 percent only those continuous variables that have very large outliers 

(AnnRet, E/P, SalesGr, and BM, as reported in Appendix 2).  AnnRet is positively skewed (mean 

is 25.6 percent and median is 15.4 percent), because there is no limit on the positive side but 

returns cannot be below -100 percent. Mean E/P is -0.017, suggesting the presence of some 

observations with large losses in our sample, but the median is 0.035. The mean (median) analyst 

following for our sample firms is about five (six) and firm size is over $1 billion in assets.  . 

Mean, median, and third quartile BM are well below one, suggesting that the sample firms are 

healthy (not distressed).  On average about 52 percent of the observations have non-zero R&D 

(D_RD=1), and about a quarter of the observations have losses.  

A major concern in long-horizon event studies is the difference in firm characteristics 

between event firms and benchmark firms. In long-horizon event studies the asset pricing model 

is generally poorly specified (Barber et al. 1999). Therefore, we examine differences in size, 

book to market, and other firm characteristics that may lead to differences in returns between the 

two sets of firms. Table 2 panel C shows the differences in means and medians of the control 

variables between the information-based and liquidity-motivated sales. Although firms with 

liquidity-motivated sales are larger at the median than firms with information-based sales, the 

mean size is not significantly different between the two samples. The similarity in the mean size 

and BM between firms with information-based and liquidity-motivated sales indicates that the 
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return differences we document are not attributable to fundamental differences in size and BM 

between the two groups, which is especially important for long-horizon event studies (Barber 

and Lyon 1997). Similarly, the differences in sales growth, loss incidence, black-out periods, and 

book to market are not statistically significant across the two groups. Firms with information-

based sales outperformed firms with liquidity-motivated sales in the year before the sale, as 

evidenced by the significantly higher mean and median prior year returns (AnnRet). 

Significantly lower turnover and analyst following as well as larger return variance for firms 

with information-based sales suggests that information asymmetry may be greater for these firms 

than for firms with liquidity-motivated sales. Institutional ownership is higher for firms with 

information-based relative to liquidity-motivated sales. 

In untabulated analyses, we examine correlations among our variables. D_Informed is 

significantly negatively correlated with BHARs at all return intervals, consistent with 

information-based sales exhibiting lower returns. All other correlations are as expected. 

4.  Results   

 Table 3 presents regression analyses with BHAR_N as the dependent variable. The 

coefficient on D_Informed is the incremental return to information-based sales compared to the 

return of liquidity-motivated sales, as measured by the intercept. We cluster the standard errors 

by firm and year. Significance tests are two-tailed except as otherwise noted.  

(Insert Table 3 about here) 

 The intercept is not significantly different from zero for any of the return windows. This 

is consistent with prior research (e.g. Jeng et al. 2003), which documents that insider sales on 

average are not informative about future firm performance. The incremental raw returns to 

information-based sales, however, are -3.6 percent for BHAR_6 decreasing monotonically to -

6.4 percent for BHAR_24, significant at 0.05 or better (table 3). Information-based sales earn no 
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incremental returns in the short term, as the coefficient on D_Informed for BHAR_3 is not 

significantly different from zero. For BHAR_36, the coefficient on D_Informed, though 

significantly negative at 0.05 one tailed, is smaller than for BHAR_24, indicating a partial 

reversal of returns at the 36-month intervals. 

 The coefficients on most of the control variables are consistent with prior research. 

Consistent with insiders following contrarian strategies, we find that prior year returns, AnnRet, 

are generally negatively associated with insider trade returns but significant only for the 12-

month window.  Including AnnRet in the model also controls for portfolio rebalancing. Insiders 

rebalance their portfolios because firms that have done well in the past become over-weighted in 

their portfolios. The coefficient on E/P, however, is significantly negative at 0.05 or better for all 

return windows except the 36-month window, where it is significant at 0.10.  

 The measures of information asymmetry, Turnover and LnAFol, are not significantly 

related to insider trading profits in any return window except the 3-month window for Turnover 

where the coefficient is negative and marginally significant. Similarly, the coefficient on RetVar 

is not significant for any return window. The coefficient on D_RD is positive and significant at 

0.05 for the short return windows and at 0.10 for the 36-month window. SalesGr and Loss are 

included in the model to control for the firms’ operating performance. Although the coefficient 

on SalesGr is not significant for any return window, consistent with the findings in Gao et al. 

(2014), the coefficient on Loss is significant at 0.05 for all return windows indicating that firms 

that report a loss in one year continue to experience significant negative returns for up to three 

years after the loss. 

To control for corporate governance, we include the level of institutional ownership 

(InstOwn), and whether the firm has blackout periods for insider trading (Rule). The coefficient 
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on InstOwn is positive for all return windows but significant only for BHAR_12 (at 0.10) and 

BHAR_36 (at 0.05).  Positive coefficients are consistent with Fidrumuc et al. (2006) who find 

that when directors trade in firms in which the blockholders are institutions their trading profits 

are greater than when they trade in firms in which the blockholders are individuals or other 

companies. The coefficient on Rule is positive for all the return windows, except the three-month 

window, but statistically significant only for the long return windows, BHAR_24, and 

BHAR_36, consistent with prior research (Jagolinzer et al. 2011, Gao et al. 2014) which finds 

that blackout periods in recent years have been ineffective at curtailing insider trading.   

Following Fama and French (1993) we include BM and Size in our analyses. The 

coefficient on BM is not significant for any return window. The coefficient on Size is 

significantly positive only for the two longest return horizons.  

We replicated our analyses using alternate measures of returns to insider sales 

(untabulated). Using either raw buy-and-hold returns (BH) or daily alphas from a Fama-

French/Carhart model (Alphas) as our returns measure, we continue to find that information-

based sales earn significantly lower returns than do liquidity-motivated sales. Using BH as our 

returns measure, the coefficient on D_informed is always negative and significant at 0.01 for the 

6- to 24-month return windows, 0.10 for the 36-month window, and not significant for the 3-

month window. Using Alpha for returns, the coefficient on D_Informed for 12 month and longer 

return intervals is negative and significant at 0.10 or better. We also compare mean and median 

returns to information-based versus liquidity-motivated sales forming calendar time portfolios of 

all sales during a month (untabulated). Both mean and median factor-adjusted returns to 

information-based sales are lower than returns to liquidity-motivated sales for all return windows 

at 0.05. 
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We conclude that partitioning insider sales based on whether they are accompanied by 

insider purchases effectively separates information-based sales from liquidity-motivated sales. 

Our tests support our hypothesis that when insiders sell shares of one affiliated firm and buy 

shares of one or more other affiliated firms, the sale is associated with significantly negative 

future returns at both short and long windows, from six months to two years after the sale. 

5. Sensitivity Analyses and Validation Tests  

5.1 Sensitivity Analyses 

 In this section we report the various sensitivity analyses conducted to assess the 

robustness of our results. We first examine whether insider purchases that accompany 

information-based insider sales (appendix 1, cells B2 and C2) are different from insider 

purchases that are not accompanied by insider sales, as well as purchases of one firm 

accompanied by sales of multiple firms (appendix 1, cells C1 and B3).13 We refer to insider 

purchases accompanying information-based sales as reinvestment purchases. Our model includes 

an indicator variable to represent reinvestment purchases, D_AccBuy. We expect that the return 

to reinvestment purchases should be the same as or lower than the returns to the other open 

market buys since the reinvestment purchases are more likely driven by a need to reinvest the 

proceeds from information-based sales and not necessarily by information, unlike other open 

market buys. Table 4 presents the mean and median return to reinvestment purchases compared 

to other open market purchases. Mean returns to reinvestment purchases are lower (significant at 

0.01) than the returns to other open market purchases for returns windows up to one year. 

Neither mean nor median returns are significantly different for longer return windows. The most 

notable feature of the buy side returns, however, is the skewness in the data. Although the mean 

                                                 
13 Inferences are not affected when the category of other open market buys includes only purchases of two or more 

different firms. 
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returns to both types of purchases are positive for every return horizon, the median returns are 

always negative, except for median open market returns in the 3-month window.  This is because 

negative returns cannot be below -100 percent, so the return distribution is truncated in the left 

tail at -100 percent but it is unbounded in the right tail.  

Table 5 presents the regression results for our buy-side analyses. The intercept estimates 

returns to insiders’ open market purchases (that is, insider purchases without any insider sales 

plus insider purchases of one firm accompanied by sales of more than one other firm). Consistent 

with prior literature, returns to insider purchases are always positive and significant at 0.01 for 

windows ranging from six to 24 months, and at 0.10 for three and 36 months. The positive 

skewness in the purchase returns is also evident in the large intercepts. However, there is little 

incremental effect of reinvestment purchases. The coefficient on D_AccBuy is always negative 

but significant only for the 12- and 36-month windows. 

(Insert Table 5 About Here) 

Next, we replicated our regression analyses after deleting firms with negative BM, 

following Cohen et al. (2012). In the results (untabulated) the coefficient on D_Informed is 

negative and significant at 0.05 or better for all cumulation intervals greater than three months.  

We also replicated our regressions using log market value of equity as the proxy for size.  Our 

results (untabulated) are similar to those in table 3 but generally stronger.  We then replicated the 

regression analyses clustering standard errors by firm and executive instead of clustering by firm 

and year. This alternate clustering does not affect the coefficients and supports the same 

inferences as table 3 (untabulated). Our results are therefore robust to all these additional 

analyses, providing further support to the inference that our algorithm is effective at identifying 

insider sales associated with negative future returns.      
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Next, we replicated our analyses by retaining a sale in the information-based sample only 

if a purchase followed the sale within the next five, ten or 15 days. If insiders sell based on 

private information and reinvest the proceeds in other firms for which they hold more positive 

expectations, purchases should follow rather than precede informed sales.  In all three 

approaches, the sample sizes were slightly smaller than in the table 3 regressions (5,325, 5,335, 

and 5,341 observations for the five, ten, and 15 day intervals vs. 5,400 total observations 

underlying table 3). Thus, for more than 94 percent of the information-based sample, the sale is 

followed by a purchase within the next five to 15 days, further validating that our algorithm 

successfully identifies information-based sales. Results (untabulated) support the same 

inferences as table 3 at similar levels of significance.  

We also replicated the regression analyses including an indicator variable for sales made 

by the CEO and the Chairman (untabulated). The coefficient on D_Informed is still negative 

with similar levels of significance, and the coefficient on the indicator variable for the sales of 

the CEO and the Chairman is positive but significant only in the 12 month horizon. We next 

include a term for the interaction between the sales of the CEO and the Chairman and 

D_Informed, and the coefficient on the interaction term, although negative, is never significant. 

In the 12-month period the coefficient on the indicator variable is positive and significant 

suggesting that the liquidity trades of the CEO and the Chairman earn less negative returns but 

that the returns of their information-based sales are not different from those of other insiders. 

This is consistent with related research (Fidrmuc, Goergen, and Renneboog 2006; Ravina and 

Sapienza 2010), which finds no evidence that insiders who are more likely to possess proprietary 

information are also more likely to make information-based trades. 

We assessed the sensitivity of our purchase side analyses to classifying insider-firm-
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months in which an insider bought one affiliated firm and sold one other (cell B2 in appendix 1) 

by including those purchases in the category of other open market buys instead of reinvestment 

buys.  The coefficient on D_AccBuy is no longer negative, consistent with the assumption in 

table 5, that selling shares of one firm and buying shares in one or more other affiliated firms is 

driven mostly by information reflected in the sale rather than the purchase.   

 We also replicated our analyses using principal component analyses (PCA) (untabulated). 

We use PCA to reduce the dimensionality of the control variables from 12 underlying variables 

to three factors, and replicate the regression analyses in table 3. Using three factors in lieu of the 

individual control variables leaves our inferences substantially unchanged although the intercept 

estimates (still positive) become statistically significant at 0.10 and the coefficients on 

D_Informed remain significantly negative for BHAR_6, BHAR_12, and BHAR_24.    

 Finally, to assess whether our results are driven by non-independence due to overlapping 

observations in the six to 36 month intervals over which we cumulate returns, we eliminated all 

insider sales with 24 months following an initial informed sale and replicated the table 3 

analyses.  The results (on the smaller sample size) support identical inferences as the results in 

table 3 at higher levels of statistical significance.  Specifically, the coefficients on D-Informed at 

six, 12, and 24 months are negative and significant (t-statistics of 3.38 to 3.58), and the 

coefficient at 36 months is also negative and significant (t-statistic of 2.78).   

5.2 Validation Tests 

We also ran several analyses to validate our partition of insider sales into information-

based and liquidity-motivated sales by documenting the incidence of adverse events in these two 

groups of firms within one to three years following the sale (table 6). The first adverse event we 

examine is the probability of being delisted. In the two (three) years following the sale, 1.55 
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percent (3.02 percent) of firms with information-based sales but only 0.73 percent (1.53 percent) 

of firms with liquidity-motivated sales are delisted. The differences in the incidence of delisting 

between the two sets of firms are significant at 0.05 or better for both years (table 6 panel A).  

The difference in delisting for the year following the insider sale, although one and a half times 

higher for firms with information-based sales, is not significant. However, in regression analyses 

we find that the probability of delisting is significantly higher for firms with information-based 

sales for all three years, significant at the  0.10 for the year after the sale and at 0.01  for two and 

three years after sale. 

(Insert Table 6 About Here) 

 Panels B and C compare the incidence of earnings decreases and decreases in analyst 

earnings forecasts, for information-based versus liquidity-motivated sales.  Earnings decreases 

following information-based sales are significantly more likely than following liquidity-

motivated sales from the fiscal year end before the sale to (a) the year of the sale (t, t-1), (b) the 

year after the sale (t+1, t-1), and (c) two years following the sale (t+2, t-1). In addition, the 

likelihood of an earnings decrease in the year after the sale to the year of the sale, (t+1, t), is 

significantly greater after an information-based sale.  However, in regression analyses, the 

probability of an earnings decrease after an information-based insider sales is significant at 0.01 

only in the year of the sale (t, t-1) and marginally significant at 0.10, one tailed, for the year 

following the sale (t+1, t), relative to liquidity-motivated sales. Similarly, results in panel C 

suggest that analysts are more likely to revise their earnings forecasts downwards for the year of 

and two years after the sale compared to the year before the sale. In regression analyses, the 

increased incidence of downward revisions for the year of the sale is significant at 0.06 and at 

0.01 for two years after an information-based sale.   
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We next compare the incidence of earnings restatements following information-based and 

liquidity-motivated insider sales (table 6 panel D).  Firms with information-based sales are more 

likely (at 0.01) to restate their earnings in the year after the sale. The incidence of restatement for 

the other two years does not differ significantly between the two samples.   

In untabulated analyses, we compare our trade-level classification of insider sales to the 

trader-level classification scheme in Cohen et al. (2012). Of the total 1,292 trades that we 

classify as information-based sales, 1,278 or 99 percent are classified as opportunistic when we 

use two years of prior trades to operationalize the Cohen et al. (2012) approach. However, of the 

4,108 insider sales we classify as liquidity-motivated, 98.2 percent or 4,036 transactions are 

classified by the Cohen et al. (2012) scheme as opportunistic or information-based sales. Thus 

almost all of the insider sales in our sample are likely to be executed by “opportunistic” insiders 

though only about a quarter of them earn abnormal negative returns in the future or are 

information-based sales. Using the prior three year to identify trades by opportunistic versus 

routine traders results in 99.9 percent of our insider sales being classified as sales by 

opportunistic traders.  

6.  Conclusion   

 There are few sources of bad news available to capital market participants. Managers 

delay releasing bad news and analysts, another important information source, are likely to 

discontinue following firms with poor performance. This makes short-sellers important for 

dissemination of bad news, but there are a number of constraints on short-selling. Sales of shares 

by insiders are potentially a powerful mechanism for the dissemination of bad news, but prior 

research shows that although insider purchases are informative about future firm performance, it 

is difficult to detect information in insider sales since the majority are undertaken for liquidity 

reasons and do not reflect inside information. Given the importance of the information in insider 
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sales, a mechanism to separate liquidity-motivated from information-based insider sales is 

relevant not only to investors and other market participants but also to regulators and the courts. 

 In this paper, we separate information-based sales from liquidity-motivated insider sales 

using the trading activity of insiders who trade in multiple affiliated firms during one month. We 

conjecture that when an insider sells shares of one firm and in the same month purchases shares 

of at least another, the sale is more likely to be information-based rather than liquidity-motivated 

since the proceeds of the sale are reinvested. Using this method to classify insider sales, we find 

that information-based sales are associated with significantly lower returns over intervals ranging 

from six months to three years. Buy and hold abnormal returns to insiders’ informed sales are on 

average 1.3 percent lower than the returns to their liquidity sales in the three months following 

the sale, with the difference increasing to -6.5 percent over two years and reversing to -5.5 

percent for three years.  

Regression analyses corroborate these results.  We find that although insider sales 

classified as liquidity-motivated are not associated with abnormal future returns, information-

based sales exhibit significantly negative returns in windows of six months and up to two years 

following the sale. Buy and hold abnormal returns in the six months following information-based 

insider sales are on average 3.6 percent lower than the returns to other insider trades, after 

controlling for other factors the literature finds are related to insider trading.  The differences 

increase over the two years following the sale to -6.4 percent.   

To corroborate these results, we compare the incidence of other outcomes of poor 

performance between firms with information-based vs. liquidity-motivated insider sales, such as 

delistings, decreases in earnings, negative analyst forecast revisions, and restatements in the 

three years following the insider trade.  We find that information-based sales are associated with 
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significantly worse outcomes on each of these measures, some for one year and some persisting 

for three years after the sale.  Other diagnostics and sensitivity analyses confirm that the 

association of information-based sales and poor future performance is robust to alternative 

measures and methods.   

In summary, using a sample of insider sales from the period 2003-2013, we show that 

comparing insiders' sales to their trading activity in other affiliated firms during the same month 

effectively separates information-based from liquidity-motivated sales. Using this method it is 

possible to infer bad news from insider sales as much as three years before the market. Because 

insiders’ purchases of assets other than the shares of other firms in which they are also insiders 

are unobservable, our inferences are limited to only those sales whose proceeds are reinvested in 

other firms in which the insider also has insider status.  Even though our algorithm is able to 

identify only a small sample of insider sales as informative, it nevertheless provides strong 

evidence that some insider sales are informative about the future performance of the firm.  
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Appendix 1 

Classifying Information-Based versus Liquidity-Motivated Insider Trades 

We classify all insider trades into the following nine mutually exclusive and collectively 

exhaustive categories: 

 

  Buy=0 Buy=1 Buy>1 

Sell=0 
Cell A1 Cell B1 Cell C1 

NA NA N=3,731 

Sell=1 

Cell A2 Cell B214 Cell C2 

NA N(purchases)=1005 N(purchases)=267 

  N(sells)=1165 N(sells)=127 

Sell>1 

Cell A3 Cell B3 Cell C3 

N=4108 N(purchases)=61 N(purchases)=92 

  N(sells)=172 N(sells)=90 

 

We classify information-based insider sales as those in which insider i sold shares of one 

firm j and bought shares of one or more other firms k (cells B2 and C2).  This partition is meant 

to capture the notion that insider i sold shares of a firm for which she had negative expectations 

and reinvested the proceeds in another firm in which she was an insider because she was not 

motivated by a need for liquidity. Correspondingly, liquidity based sales are defined as months in 

which an insider sells shares of multiple (more than one) affiliated firms and does not buy any 

other affiliated firms (cell A3).  This partition is meant to capture the notion that insider i sold 

shares in other firms but did not buy anything because she needed the proceeds for liquidity 

reasons.  Given our focus on information-based selling, we include the sales in cell B2 as 

information-based insider sales.  Our explicit assumption is that future performance associated 

with observations in cell B2 should be negative if driven by information with negative 

                                                 
14 The number of purchases is equal to the number of sales in cell B2 in the initial sample, although more purchases 

than sales are lost to other data requirements.   
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implications for firm j.  If our assumption does not hold and many of the transactions in cell B2 

are information-based insider purchases, the violation of the assumption will bias against our 

finding negative future performance associated with the insider transactions in cell B2.15   

In sensitivity analyses, we examine the returns to the reinvestment purchases (purchases 

accompanying information-based sales: cells B2 and C2) versus information-based purchases 

(cells C1 and B3). This is to distinguish between concomitant trades that are driven by buy-side 

information (information-based purchases) from those driven by sell-side information (liquidity-

motivated purchases).  

  

                                                 
15 There are at least two other sources of classification errors that bias in favor of the null.  One is that, following 

prior literature, we match on the occurrence of an insider transaction (either purchases or sales or both), and not on 

dollar values of matched transactions.  If the dollar value of a sale is substantially larger than the dollar value of the 

matched purchase, then the net dollar value may be a liquidity component.  This classification error biases towards 

the null.  Another source of classification error is that the insider may purchase unaffiliated shares in the month of an 

insider sale to rebalance her portfolio.  Because the insider is not required to disclose trades in unaffiliated 

companies, the data to evaluate this possibility are not available.  This possibility also introduces classification 

errors that bias in favor of the null.    
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Appendix 2 

Variable Definitions and Data Sources 

 

Variable Definition Data Source Reference* 

BHARt+n Buy-and-hold abnormal returns for firm i, computed by compounding 

CRSP daily stock returns for firm i and subtracting the compounded 

daily value-weighted market returns for the same period.   t+n indexes 

the cumulation period (three, six, 12, 24, and 36 months following the 

insider transaction). 

CRSP  

D_Informed An indicator variable that takes the value 1 if our algorithm (see 

appendix 1) classifies an insider's sale as information-based and zero if 

our algorithm classifies an insider's sale as liquidity-motivated. 

Thomson Reuters 

TFN Insider 

Filing Database 

(SEC Forms 4) 

 

AnnRet Firm i’s fiscal year stock return, measured by compounding daily 

returns for fiscal year t-1 (to account for dividends and changes in share 

structure).   

CRSP Gao, Lisic, and 

Zhang 2014 

E/P The ratio of firm i's net income before extraordinary items in year t-1 

divided by market value of equity 20 days before the transaction.   

Compustat, CRSP Gao, Lisic, and 

Zhang 2014 

Turnover Log of firm i’s daily trading volume divided by number of shares 

outstanding averaged across fiscal year t-1. 

CRSP Gao, Lisic, and 

Zhang 2014 

LnAFol Log of one plus the number of analysts following firm i.  Set equal to 

zero if no analyst following. 

I/B/E/S Frankel and Li 

2004 

D_RD An indicator variable equal to 1 if firm i has positive research and 

development expense in year t-1 relative to the transaction date and 0 

otherwise. 

Compustat Gao, Lisic, and 

Zhang 2014 

RetVar Log of variance of daily stock returns for firm i over the (-380, -20) 

trading day interval before the transaction. 
CRSP Ravina and 

Sapienza 2010 

SalesGr Firm i's sales growth over years t-2 to t-1, where sales growth is 

computed as (Salest-1 - Salest-2) / Salest-2 

Compustat Gao, Lisic, and 

Zhang 2014 

Loss An indicator variable equal to 1 if firm i’s t-1 net income before 

extraordinary items was less than zero and zero otherwise. 

  

Compustat Brochet 2010 
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InstOwn The number of shares of firm i owned by institutions divided by the 

total number of shares outstanding.  The empirical distribution of 

InstOwn ranges from 0 to 1,600 percent, so we set all values in excess 

of 100 percent to 100 percent. 

Thomson Reuters 

Institutional 

Holdings (Forms 

13f) 

Cao, Dhaliwal, Li. 

and Yang 2014 

Rule An indicator variable equal to 1 if the first insider transaction date for 

firm i is within 45 days before the earnings announcement date and zero 

otherwise. 

Thomson Reuters 

TFN Insider 

Filing Database  

Cao, Dhaliwal, Li. 

and Yang 2014 

BM Book to market ratio, computed as the book value of firm i at the end of 

the fiscal year just prior to the year in which the transaction took place 

(year t-1) divided by the market value at fiscal year end t-1.   

Compustat, CRSP Gao, Lisic, and 

Zhang 2014 

Size Log total assets for firm i at the end of year t-1. Compustat Gao, Lisic, and 

Zhang 2014 

Restrict An indicator variable equal to 1 if 75 percent or more of insider trades 

in firm i occur in a 30-day window after an earnings announcement and 

zero otherwise. 

Thomson Reuters 

TFN Insider 

Filing Database  

Gao, Lisic, and 

Zhang 2014 

*This column does not include an exhaustive enumeration of the references in which the respective variables are included, but instead 

includes just one representative reference. 
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Table 1 

Sample and Data 

 Table 1, Panel A: Sample Selection 

 Observations 

Insider-Firm-

Months 

 

Firms 

Initial Dataset from TFN table 1 Forms 41, during 

1/1/2003-12/31/2013 (as of 2/25/17) 
5,807,095 1,463,019 13,357 

Less: Non-open market transactions (2,968,022) (930,358) (1,359) 

Less: Observations with cleanse codes  

          other than R, H, L 
(111,985) (20,893) (749) 

Less: Number of insider-months with trades in 

only one firm 
(2,607,883) (492,186) (6,757) 

Initial Sample for determining Buyer/Seller types 119,205  19,582  4,492  

Less: Missing Compustat earnings at t-1  (7,680) (1,215) 

Less: Less than 3 months of CRSP returns 

beginning t+1 
 (229) (47) 

Less:  Year t IPOs (begdate in CRSP after FYEt-1)  (373) (110) 

Less:  Firms with negative or zero sales at t-1 or t-

2  
(445) (86) 

Less:  Firms with missing control variables  (37) (7) 

Sample of insider-months with trades in at least 

two firms  
 10,818  3,027  

    

Total Sales  5,662 2,484 

    

Informed Sales (sell one, buy at least another)  1,292 806 

Liquidity Sales (sell more than one, buy none)   4,108 1,590 

Unclassified Sales (sell more than one, buy at least 

another) 
 262 159 

    
 

1Form 3 is filed with the SEC when an individual becomes an insider with respect to a given 

firm.  Every time that individual executes a transaction in that firm’s stock, he or she must file a 

Form 4 within two days (currently).  No more than 45 days after the end of every year, that 

individual must file a Form 5 for that firm, summarizing his or her beneficial ownership. The 

Form 5 filing has to include any transactions not previously reported in addition to the 

individual’s total beneficial ownership in the firm. See SEC (2013). 
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Table 1, Panel B: Frequency of insider sales by insider role   

  
Information-based 

sales 

Liquidity-motivated 

sales 
Total sales 

Role N % N % N % 

Chairman 114 8.82 225 5.48 339 6.28 

CEO 63 4.88 103 2.51 166 3.07 

CFO 66 5.11 86 2.09 152 2.81 

Other Officers 155 12 279 6.79 434 8.04 

Director 518 40.09 2324 56.57 2842 52.63 

Beneficial Owner 329 25.46 922 22.44 1251 23.17 

Other 47 3.64 169 4.11 216 4.00 

  TOTAL 1,292 100 4,108 100 5,400 100 
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Table 2 

Data 

 

 

Panel A: Distribution of Dependent Variables (Insider Sales N=5,400: Information-based N =1,292; Liquidity-motivated N=4,108) 

 
  Mean   Median 

  
Information-

based Sales  

Liquidity-

motivated

Sales 

Difference 

(Info-Liq) 

Difference 

(T-stat) 
  

Information-

based Sales 

Liquidity-

motivated 

Sales  

Difference 

(Info-Liq) 

Difference 

(Z-Stat) 

                   

BHAR _3 -0.003 0.011 -0.013* 1.63   -0.015 -0.007 -0.009** -1.98 

BHAR _6 -0.017 0.025 -0.042*** 4.00   -0.030 -0.011 -0.019*** -2.30 

BHAR _12 -0.011 0.050 -0.061*** 3.75   -0.054 -0.017 -0.037*** -3.57 

BHAR _24 0.009 0.074 -0.065*** 3.29   -0.063 -0.014 -0.049*** -3.38 

BHAR _36 0.019 0.074 -0.055** 2.43   -0.057 -0.003 -0.054*** -3.19 
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Table 2 Panel B: Distribution of Independent Variables (All Insider Trades, N=5,400)  

 Mean Min Q1 Median Q3 Max 

D_Informed 0.239 0.000 0.000 0.000 0.000 1.000 

AnnRet 0.258 -0.836 -0.113 0.156 0.468 2.857 

E/P -0.017 -1.748 -0.001 0.035 0.061 0.232 

Turnover 0.528 -5.129 -0.028 0.598 1.151 3.531 

LnAFol 1.548 0.000 0.000 1.609 2.565 3.970 

D_RD 0.517 0.000 0.000 1.000 1.000 1.000 

RetVar  -7.187 -9.928 -7.850 -7.213 -6.542 -1.805 

SalesGr 0.252 -0.653 0.022 0.115 0.299 4.619 

Loss 0.247 0.000 0.000 0.000 0.000 1.000 

InstOwn 0.507 0.000 0.030 0.596 0.838 1.000 

Rule 0.224 0.000 0.000 0.000 0.000 1.000 

BM 0.512 -0.326 0.221 0.374 0.632 4.584 

Size 6.954 0.606 5.477 6.942 8.382 14.439 
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Table 2 Panel C: Comparison of Independent Variables Between Information-based and Liquidity-motivated Sales 

 

  

 Mean   Median 

 Information-

based Sales 

N=1,292 

Liquidity-

motivated 

Sales  

N=4,108 

Difference Difference 

(t-stat) 

 Information

-based Sales 

N=1,292 

Liquidity-

motivated 

Sales  

N=4,108 

Difference Difference 

(Z-stat) 

AnnRet 0.295 0.247 0.049** 2.39   0.179 0.145 0.034*** 3.15 

E/P -0.011 -0.019 0.009 1.22   0.041 0.033 0.008*** 3.36 

Turnover 0.476 0.545 -0.069** -2.27   0.586 0.603 -0.017** -1.64 

LnAFol 1.483 1.569 -0.086*** -2.44   1.609 1.792 -0.182*** -2.64 

D_RD 0.488 0.526 -0.038** -2.38   0.000 1.000 -1.000*** -2.38 

RetVar  -7.277 -7.159 -0.118*** -3.76   -7.290 -7.184 -0.106*** 3.84 

SalesGr 0.258 0.250 0.008 0.38   0.113 0.116 -0.003 1.23 

Loss 0.252 0.246 0.005 0.40   0.000 0.000 0.000 0.40 

InstOwn 0.529 0.500 0.030*** 2.57   0.614 0.592 0.022*** 2.62 

Rule 0.234 0.221 0.013 0.97   0.000 0.000 0.000 0.97 

BM 0.503 0.515 -0.012 -0.70   0.377 0.373 0.004 0.36 

Size 6.911 6.968 -0.057 -0.84   6.830 6.973 -0.144** -1.65 
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Table 2 describes the dependent and independent variables and differences in them for firms with information-based sales versus liquidity-

motivated sales (panels A, B and C). BHAR_N is buy-and-hold market adjusted returns. N is the number of months in the cumulation 

period (three, six, 12, 24, and 36 months following the trade). Panel A compares means of BHAR for insider sales our algorithm (described 

in appendix 1) classifies as information-based versus liquidity-motivated in the first two columns, difference between the two in the third 

column and  t-statistics for a test of differences in means in the fourth column.  The next four columns provide the same information for 

median BHAR’s with the last column indicating the Z-score from the Wilcoxon test for medians. 

Panels B and C describe the independent variables.  Panel B gives the distributions of the independent variables.  AnnRet is firm i’s fiscal 

year stock return, measured by compounding daily returns for fiscal year t-1 (to account for dividends and changes in share structure); E/P 

is the ratio of firm i's net income before extraordinary items in year t-1 divided by market value of equity 20 days before the transaction; 

Turnover is the log of firm i’s daily trading volume divided by number of shares outstanding averaged across fiscal year t-1; LnAFol is the 

log of one plus the number of analysts following firm i (set equal to zero if no analyst following); D_RD is an indicator variable equal to 1 

if firm i has positive research and development expense in year t-1 relative to the transaction date and 0 otherwise; RetVar is the log of 

variance of daily stock returns for firm i over the (-380, -20) trading day interval before the transaction; SalesGr is firm i's sales growth 

over years t-2 to t-1, where sales growth is computed as (Salest-1 - Salest-2)/Salest-2; Loss is an indicator variable equal to 1 if firm i’s t-1 net 

income before extraordinary items was less than zero and zero otherwise; InstOwn is the number of shares of firm i owned by institutions 

divided by the total number of shares outstanding; Rule is an indicator variable equal to 1 if the first insider transaction date for firm i is 

within 45 days before the earnings announcement date and zero otherwise; BM is book to market ratio, computed as the book value of firm 

i at the end of the fiscal year just prior to the year in which the transaction took place (year t-1) divided by the market value at fiscal year 

end t-1; and Size is the log of total assets for firm i at the end of year t-1.  Panel C compares the independent variables between 

information-based and liquidity-motivated insider sales.  Columns four and eight provide the t-statistic and Wilcoxon Z  the differences in 

means (col. 4) and medians (col. 8) respectively.   

*, **, *** denotes two sided significance at 0.10, 0.05 and 0.01, respectively.  

See appendix 2 for definitions of each variable, sources of the data, and references for precedence in the literature. 
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  Table 3 

Regression results: Information-based Insider Sales vs Liquidity-motivated Insider Sales 

 

BHAR 3 months 6 months 12 months 24 months 36 months 

Intercept  0.048 

0.99 

0.021 

0.30 

0.022 

0.21 

-0.077 

-0.58 

-0.117 

-0.59 

D_Informed -0.009 

-0.72 

-0.036** 

-2.23 

-0.054** 

-2.38 

-0.064** 

-1.98 

-0.053 

-1.60 

AnnRet -0.018 

-1.44 

-0.036** 

-1.94 

-0.019 

-0.85 

0.006 

0.14 

-0.015 

-0.48 

E/P -0.141*** 

-3.83 

-0.220** 

-1.95 

-0.611*** 

-3.16 

-0.379** 

-2.28 

-0.319* 

-1.87 

Turnover -0.014* 

-1.90 

-0.008 

-0.79 

-0.009 

-0.45 

-0.020 

-1.11 

-0.024 

-1.17 

LnAFol 0.006 

1.12 

-0.004 

-0.33 

-0.016 

-0.94 

-0.035 

-1.45 

-0.034 

-1.54 

D_RD 0.025** 

2.24 

0.045** 

2.04 

0.037 

1.06 

0.046 

1.09 

0.079* 

1.64 

RetVar 0.008 

0.84 

0.008 

0.83 

0.013 

0.79 

0.017 

0.86 

0.018 

0.70 

SalesGr -0.009 

-0.85 

0.000 

0.00 

0.001 

0.03 

-0.008 

-0.25 

-0.007 

-0.21 

Loss -0.039** 

-1.97 

-0.080** 

-2.03 

-0.170*** 

-2.93 

-0.127** 

-1.97 

-0.187*** 

-2.50 

InstOwn 0.014 

0.83 

0.042 

1.14 

0.082* 

1.74 

0.115 

1.61 

0.161** 

2.20 

Rule -0.005 

-0.66 

0.004 

0.28 

0.033 

1.05 

0.073** 

2.18 

0.083* 

1.88 

BM 0.028 

1.10 

0.056 

1.28 

0.081 

1.49 

0.106 

1.44 

0.087 

1.35 

Size -0.001 

-0.44 

0.003 

0.56 

0.011 

1.20 

0.031** 

2.30 

0.036*** 

2.99 

      

N 5,400 5,400 5,400 5,400 5,400 

Model F 2.81 

0.00 

2.69 

0.00 

1.59 

0.08 

2.24 

0.01 

3.66 

0.00 

R2 0.033 0.036 0.053 0.032 0.030 
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Table 3 presents results of regressing future returns on insider sales. Standard errors are clustered 

by firm and year. The first row shows the estimated coefficient and the second its t-statistic.  The 

dependent variable is buy-and-hold market adjusted returns (BHAR).  The dependent variable is 

cumulated over three, six, 12, 24, and 36 months following the trading month. D_Informed takes 

the value 1 if our algorithm identified an insider sale as information-based, i.e, when an insider 

sells only one firm in a given month and buys at least another; and 0 otherwise, i.e. insider sells 

more than one insider firm but does not buy any.   This specification compares the association 

between information-based insider sales and future returns with the association between liquidity 

driven insider sales and future returns.  AnnRet is firm i’s fiscal year stock return, measured by 

compounding daily returns for fiscal year t-1 (to account for dividends and changes in share 

structure); E/P is the ratio of firm i's net income before extraordinary items in year t-1 divided by 

market value of equity 20 days before the transaction; Turnover is the log of firm i’s daily 

trading volume divided by number of shares outstanding averaged across fiscal year t-1; LnAFol 

is the log of one plus the number of analysts following firm i (set equal to zero if no analyst 

following); D_RD is an indicator variable equal to 1 if firm i has positive research and 

development expense in year t-1 relative to the transaction date and 0 otherwise; RetVar is the 

log of variance of daily stock returns for firm i over the (-380, -20) trading day interval before 

the transaction; SalesGr is firm i's sales growth over year t-1, where sales growth is computed as 

(Salest-1 - Salest-2)/Salest-2; Loss is an indicator variable equal to 1 if firm i’s t-1 net income 

before extraordinary items was less than zero and zero otherwise; InstOwn is the number of 

shares of firm i owned by institutions divided by the total number of shares outstanding; Rule is 

an indicator variable equal to 1 if the first insider transaction date for firm i is within 45 days 

before the earnings announcement date and zero otherwise; BM is book to market ratio, 

computed as the book value of firm i at the end of the fiscal year just prior to the year in which 

the transaction took place (year t-1) divided by the market value at fiscal year-end t-1; and Size is 

the log of total assets for firm i at the end of year t-1.   

See appendix 2 for definitions of each variable, sources of the data, and references for 

precedence in the literature.   

*, **, *** denotes two tailed significance at 0.10, 0.05 and 0.01, respectively.  
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Table 4 

Descriptive statistics: Insider Buys 

 

  Mean   Median 

 

Reinvestment 

Buys 

(N=1,272) 

Other Open 

Market Buys 

(N=3,792) 

Difference 

(Reinv-

Other) 

Difference 

(t-stat)  

Reinvestment 

Buys 

(N=1,272) 

Other Open 

Market Buys 

(N=3,792) 

Difference 

(Reinv-

Other) 

Difference 

Wilcoxon 

Z-stat 

BHAR _3 0.014 0.039 -0.025*** -2.60  -0.008 0.001 -0.009 -1.19 

BHAR _6 0.019 0.068 -0.049*** -3.31  -0.023 -0.009 -0.014* -1.77 

BHAR _12 0.033 0.080 -0.047***          -2.52  -0.023 -0.019 -0.004 -1.15 

BHAR _24 0.086 0.116 -0.030 -1.16  -0.027 -0.039 0.012 -0.00 

BHAR _36 0.098 0.128 -0.030 0.90  -0.033 -0.040 0.007 0.35 

 

Table 4 presents means and medians of BHAR, for return windows ranging from three to 36- months, for insider buys 

classified as reinvestment buys versus other open market buys. The differences in mean and median returns between 

the two groups and the related t-statistics and Z-statistics for significance of differences are also provided. We classify 

insider buys that accompany information based insider sales per our algorithm as Reinvestment buys (S=1, B=1 or S=1, 

B>1). Other open market buys (S=0, B>1 or S>1, B=1) are buys in multiple affiliated firms in a month without any 

sales or sales in multiple affiliated firms and buys in just one firm.  

*, **, *** denotes two tailed significance at 0.10, 0.05 and 0.01, respectively. 
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Table 5 

Regression results: Reinvestment Buys vs. Other Open Market Buys 

 
BHAR 3 months 6 months 12 months 24 months 36 months 

Intercept  0.176* 

1.65 

0.363*** 

3.01 

0.527*** 

4.26 

0.557*** 

3.06 

0.367* 

1.93 

D_AccBuy -0.022 

-1.05 

-0.045 

-1.54 

-0.050*** 

-3.00 

-0.045 

-1.31 

-0.052* 

-1.76 

AnnRet -0.038** 

-2.33 

-0.065*** 

-2.93 

-0.055** 

-2.06 

-0.036 

-0.79 

-0.016 

-0.39 

E/P -0.022 

-0.42 

-0.053 

-0.61 

-0.086 

-0.55 

-0.028 

-0.19 

-0.260 

-0.78 

Turnover -0.001 

-0.13 

-0.011 

-0.75 

-0.031** 

-1.85 

-0.040** 

-2.34 

-0.041*** 

-2.80 

LnAFol -0.031 

-1.21 

-0.034 

-0.80 

-0.010 

-0.26 

-0.042 

-1.00 

-0.050 

-1.00 

D_RD 0.041* 

1.79 

0.053 

1.41 

0.064 

1.43 

0.114** 

2.42 

0.186* 

1.86 

RetVar 0.037** 

2.55 

0.067*** 

4.36 

0.101*** 

5.00 

0.133*** 

3.98 

0.119*** 

3.59 

SalesGr 0.097 

1.15 

0.132 

1.03 

0.032 

0.49 

0.055 

0.69 

0.005 

0.11 

Loss -0.009 

-0.31 

-0.024 

-0.56 

-0.031 

-0.47 

0.006 

0.06 

-0.039 

-0.32 

InstOwn 0.071*** 

2.62 

0.128*** 

2.69 

0.209*** 

3.81 

0.376*** 

5.78 

0.387*** 

4.49 

Rule 0.021 

1.06 

0.033 

0.77 

0.031 

0.71 

0.010 

0.16 

-0.009 

-0.18 

BM -0.006 

-0.47 

-0.016 

-0.67 

0.001 

0.05 

0.002 

0.04 

0.007 

0.09 

Size 0.014* 

1.85 

0.019 

1.40 

0.026* 

1.83 

0.053*** 

2.93 

0.068** 

2.42 

      

N 5,064 5,064 5,064 5,064 5,064 

Model F 4.22 

0.00 

5.45 

0.00 

5.40 

0.00 

6.85 

0.00 

6.96 

0.00 

R2 0.062 0.056 0.037 0.044 0.033 

 

Table 5 presents results of regressing BHAR’s, for three, six, 12, 24, and 36 months following 

the trading month, on insider purchases. Standard errors are clustered by firm and year. The first 

row shows the estimated coefficient and the second its t-statistic.  D_AccBuy takes the value 1 if 

the purchase accompanies an informed sale based on our algorithm and 0 when the insider buys 

more than one firms without selling any firm or when the insider sells more than one firms and 

buys the shares of only one affiliated firm. AnnRet is firm i’s fiscal year stock return, measured 

by compounding daily returns for fiscal year t-1 (to account for dividends and changes in share 

structure); E/P is the ratio of firm i's net income before extraordinary items in year t-1 divided by 
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market value of equity 20 days before the transaction; Turnover is the log of firm i’s daily 

trading volume divided by number of shares outstanding averaged across fiscal year t-1; LnAFol 

is the log of one plus the number of analysts following firm i (set equal to zero if no analyst 

following); D_RD is an indicator variable equal to 1 if firm i has positive research and 

development expense in year t-1 relative to the transaction date and 0 otherwise; RetVar is the 

log of variance of daily stock returns for firm i over the (-380, -20) trading day interval before 

the transaction; SalesGr is firm i's sales growth over year t-1, where sales growth is computed as 

(Salest-1 - Salest-2)/Salest-2; Loss is an indicator variable equal to 1 if firm i’s t-1 net income 

before extraordinary items was less than zero and zero otherwise; InstOwn is the number of 

shares of firm i owned by institutions divided by the total number of shares outstanding; Rule is 

an indicator variable equal to 1 if the first insider transaction date for firm i is within 45 days 

before the earnings announcement date and zero otherwise; BM is book to market ratio, 

computed as the book value of firm i at the end of the fiscal year just prior to the year in which 

the transaction took place (year t-1) divided by the market value at fiscal year-end t-1; and Size is 

the log of total assets for firm i at the end of year t-1.   

See appendix 2 for definitions of each variable, sources of the data, and references for 

precedence in the literature.   

*, **, *** denotes two sided significance at 0.10, 0.05 and 0.01, respectively.  
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Table 6 

Validation Tests 

 

Panel A:  Incidence of Delisting 

 MEAN 

 D_Informed=1 

N=1292 
D_Informed=0 

N=4108 
Difference  

t-stat 

Delisting  - 1 years 0.0031 0.0020 0.011 

0.68 

Delisting  - 2 years 0.0155 0.0073 0.0082** 

2.22 

Delisting  - 3 years 0.0302 

 

0.0153 0.0148*** 

2.89 
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Table 6, Panel A (contd.): Regression Analysis - Incidence of Delisting 

 
 Delisting -1 yr. Delisting -2 yr. Delisting-3 yr. 

Intercept  -3.218 

1.24 

-0.638 

0.25 

0.785 

0.79 

D_Informed 1.412* 

3.05 

1.037*** 

10.20 

0.825*** 

13.76 

AnnRet 0.306 

0.14 

-0.281 

1.01 

-0.095 

0.34 

E/P -3.697*** 

14.85 

-1.318*** 

14.26 

-0.922** 

10.70 

Turnover -0.434 

1.42 

-0.060 

0.12 

-0.141 

1.54 

LnAFol -1.423 

1.70 

-0.312 

1.55 

-0.305* 

3.26 

D_RD -1.977** 

4.91 

-2.040*** 

25.76 

-1.217*** 

23.17 

RetVar  0.116 

0.09 

0.354** 

4.12 

0.392*** 

9.69 

SalesGr 0.214 

0.25 

0.054 

0.07 

-0.051 

0.74 

Loss 0.631 

0.20 

1.538*** 

11.01 

0.805*** 

8.46 

InstOwn 2.565* 

2.77 

1.388** 

5.48 

1.169*** 

8.27 

Rule -0.859 

1.21 

-0.048 

0.02 

0.149 

0.42 

BM -0.518* 

2.88 

-0.109 

0.45 

-0.088 

0.39 

Size -0.755** 

4.65 

-0.452*** 

12.93 

-0.422*** 

23.81 

    

N 5,400 5,400 5,400 

Likelihood Ratio 92.15 

0.01 

194.16 

0.01 

251.38 

0.01 

Pseudo-R2 0.544 0.354 0.266 
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Table 6, Panel B:  Incidence of Earnings Decreases 

 

 MEAN  

 D_Informed=1 D_Informed=0 Difference  

t-stat 

    

Neg_ΔEPSt,t-1 0.374 

N=963 

0.292 

N=2985 

0.082*** 

5.10 

    

Neg_ΔEPSt+1,t-1 0.358 

N=897 

0.315 

N=2,703 

0.043** 

2.14 

    

Neg_ΔEPSt+2,t-1 0.456 

N=897 

0.417 

N=2,703 

0.039** 

2.07 

    

Neg_ΔEPSt+1,t 0.379 

N=926 

0.340 

N=2,769 

0.039** 

2.17 

    

Neg_ΔEPSt+2,t+1 0.354 

N=811 

0.325 

N=2,363 

0.029 

1.51 
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Table 6, Panel B (contd.): Regression Analysis - Incidence of Earnings Decreases 

 
 Earnings 

Decrease -1 yr. 

Earnings 

Decrease -2 yr. 

Earnings 

Decrease -3 yr. 

Earnings 

Decrease 2-1 yr. 

Earnings 

Decrease 3-2 yr. 

Intercept  -0.543 

2.14 

-0.247 

0.40 

-0.904*** 

5.97 

-0.390 

1.09 

-0.980** 

5.79 

D_Informed 0.374*** 

21.67 

0.095 

1.27 

0.077 

0.94 

0.127 

2.47 

0.063 

0.52 

AnnRet -0.136** 

4.49 

0.025 

0.15 

0.136** 

4.94 

0.017 

0.07 

0.049 

0.52 

E/P 0.843*** 

8.71 

1.045*** 

9.90 

0.700*** 

6.43 

0.030 

0.01 

0.047 

0.03 

Turnover 0.285*** 

29.47 

0.323*** 

33.72 

0.337*** 

40.31 

0.150*** 

8.34 

0.075 

1.72 

LnAFol -0.328*** 

4.27 

-0.304*** 

34.39 

-0.141**** 

8.17 

-0.242*** 

25.40 

-0.188*** 

14.27 

D_RD -0.016 

0.39 

-0.009 

0.01 

-0.269*** 

12.69 

0.078 

1.01 

-0.151* 

3.19 

RetVar 0.036 

0.46 

-0.047 

0.69 

-0.219*** 

12.69 

-0.087 

2.58 

-0.141** 

5.62 

SalesGr 0.337*** 

31.19 

0.231*** 

11.75 

0.072 

1.23 

0.023 

0.14 

0.244*** 

13.93 

Loss -0.181* 

2.64 

-0.219* 

3.48 

0.302*** 

7.98 

-0.010 

0.01 

0.142 

1.43 

InstOwn 0.075 

0.42 

0.139 

1.40 

-0.139 

1.62 

-0.025 

0.05 

0.069 

0.33 

Rule 0.259*** 

8.73 

0.057 

0.38 

0.081 

0.87 

-0.001 

0.00 

0.019 

0.04 

BM 0.337*** 

18.91 

0.404*** 

21.69 

0.366*** 

12.28 

0.365*** 

19.70 

0.335*** 

14.20 

Size 0.007 

0.06 

-0.111*** 

14.15 

-0.143*** 

26.67 

-0.103*** 

13.89 

-0.096*** 

10.83 

      

N 3,948 3,600 3,600 3,695 3,174 

Likelihood Ratio 188.54 

0.01 

158.94 

0.01 

115.47 

0.01 

109.52 

0.01 

90.00 

0.01 

Pseudo-R2 0.066 0.060 0.042 0.040 0.039 
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Table 6 Panel C:  Incidence of Decreased Analyst Earnings Forecasts 

 

 MEAN 

 D_Informed=1 D_Informed=0 Difference  

t-stat 

Decreased_MN_AFt,t-1 0.315 

N=1,001 

0.277 

N=3,089 

0.038** 

2.27 

    

Decreased_MN_AFt+1,t-1 0.313 

N=940 

0.288 

N=2,829 

0.025 

1.46 

    

    

Decreased_MN_AFt+2,t-1 0.366 

N=817 

0.289 

N=2,336 

0.077*** 

3.97 
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Table 6 Panel C (Contd.): Regression Analysis - Incidence of Decreased Analyst Earnings 

Forecasts 

 
 Forecast 

Decrease -1 yr. 

Forecast 

Decrease -2 yr. 

Forecast 

Decrease -3 yr. 

Intercept  -0.346 

0.88 

-0.666* 

2.97 

-0.253 

0.36 

D_Informed 0.151* 

3.47 

0.041 

0.23 

0.287*** 

10.60 

AnnRet -0.206*** 

10.28 

-0.171*** 

6.48 

0.016 

0.05 

E/P 1.414*** 

19.34 

1.613*** 

16.19 

0.502* 

2.82 

Turnover 0.257*** 

23.88 

0.258*** 

22.06 

0.283*** 

22.19 

LnAFol -0.218*** 

19.31 

-0.343*** 

44.15 

-0.273*** 

24.57 

D_RD -0.156** 

3.92 

0.027 

0.11 

-0.202** 

5.44 

RetVar 0.024 

0.21 

-0.069 

1.52 

-0.035 

0.33 

SalesGr 0.208*** 

13.31 

0.252*** 

18.00 

0.219*** 

9.79 

Loss 0.133 

1.41 

-0.174 

2.01 

-0.272** 

4.52 

InstOwn -0.046 

0.16 

0.156 

1.72 

-0.022 

0.03 

Rule 0.306*** 

12.86 

0.245** 

3.85 

0.175* 

3.20 

BM 0.338*** 

20.89 

0.245*** 

7.99 

0.268*** 

9.00 

Size -0.050* 

3.14 

-0.071** 

5.90 

-0.084*** 

7.12 

    

N 4,090 3,769 3,153 

Likelihood Ratio 152.43 

0.01 

155.96 

0.01 

116.83 

0.01 

Pseudo-R2 0.052 0.058 0.051 
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Table 6, Panel D:  Incidence of Earnings Restatements 

 

                        MEAN       

  

 D_Informed=1 
N=1292 

D_Informed=0 

N=4108 
Difference 

t-stat 

Earnings_Restatement - 1 year 0.089 0.064 0.025*** 

2.84 

    

Earnings_Restatement - 2 years 0.143 0.138 0.005 

0.42 

    

Earnings_Restatement - 3 years 0.196 0.200 -0.004 

-0.34 

 

  



53 

 

 

Table 6, Panel D (contd.): Regression Analysis - Incidence of Earnings Restatements 

 
 Earnings 

Restatement -1 yr. 

Earnings 

Restatement -2 yr. 

Earnings 

Restatement -3 yr. 

Intercept  -3.041*** 

35.16 

-1.889*** 

24.45 

-0.934*** 

7.99 

D_Informed 0.347*** 

8.65 

0.049 

0.27 

-0.012 

0.02 

AnnRet 0.131 

2.21 

0.464*** 

59.26 

0.398*** 

54.48 

E/P -0.790*** 

13.55 

-0.956*** 

27.31 

-0.681*** 

16.39 

Turnover -0.012 

0.03 

-0.045 

0.81 

-0.018 

0.17 

LnAFol -0.061 

0.93 

-0.010** 

4.88 

-0.058 

2.12 

D_RD -0.315*** 

6.82 

-0.170* 

3.67 

-0.080 

1.07 

RetVar -0.020 

0.07 

0.095* 

3.03 

0.122*** 

6.48 

SalesGr -0.016 

0.03 

0.034 

0.27 

-0.094 

2.27 

Loss 0.382*** 

6.89 

-0.075 

0.41 

-0.068 

0.45 

InstOwn 0.150 

0.81 

-0.140 

1.32 

-0.234** 

4.98 

Rule -0.146 

1.19 

-0.197** 

3.86 

-0.194** 

5.04 

BM 0.078 

0.81 

0.112* 

2.83 

0.242*** 

17.34 

Size 0.029 

0.66 

0.126*** 

23.15 

0.069*** 

9.00 

    

N 5,400 5,400 5,400 

Likelihood Ratio 61.73 

0.01 

143.14 

0.01 

141.75 

0.01 

Pseudo-R2 0.029 0.047 0.041 
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Table 6 compares the incidence of negative outcomes, between information-based and liquidity-

motivated sales, in one to three years after insider sale. Univariate comparisons exhibit the 

difference in the mean values and in the second row the t-statistic based on the test of differences 

in means. In regression analyses the first row shows the estimated coefficient of the logistic 

regression and the second its Wald-χ2. Delisting is a dummy variable that takes the value 1 if the 

company delisted due to liquidation or was dropped by the exchange (CRSP codes 4 and 5, 

respectively), one, two or three years from the end of the fiscal year prior to the trading month. 

Neg_ΔEPS takes the value 1 if actual EPS for the year indicated is lower than the benchmark 

year, where year t-1 denotes the fiscal year that ended before the trading month. 

Decreased_MN_AF represents decreases in analysts’ earnings forecast, computed by obtaining 

the mean consensus one-year ahead EPS forecast available for the month prior to the trading 

month, denoted as t-1 obtained from IBES summary history file.  We then obtain the mean 

consensus one-year ahead EPS forecast made in the same month of the following three years. If 

analyst mean EPS expectations are lower for the years after the trading year compared to the 

ones made for the trading fiscal year Decreased_MN_AF takes the value 1, and 0 otherwise.  

Similarly, analyst following is measured in the month prior to the trading month and compared to 

analyst following in the same month of the following three years.  We collect earnings 

restatements from Audit analytics. If the firm restated earnings (defined as accounting 

restatements in Audit Analytics) in one, two, or three years after the end of the fiscal year prior 

to the trading month, Earnings_Restatement takes the value1 and 0 otherwise. 

*, **, *** denotes two sided significance at 0.10, 0.05 and 0.01, respectively.  
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