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Abstract 

THE INTERACTIONS BETWEEN REAL EARNINGS MANAGEMENT AND SHORT 

SELLING ACTIVITY 

Yu Zhang, PhD 

 

The University of Texas at Arlington, 2014 

 

Supervising Professor: Li-Chin Jennifer Ho  

This study builds on two streams of literature that recently draw the attention of 

researchers: real earnings management (REM) and short selling. Graham et al (2005) 

reports that managers choose REM over accounting methods to manage earnings. The 

survey results suggest that REM is likely to be more prevalent than accrual-based 

earnings management, and should deserve more attention from academic research. 

Short selling has become a big concern to researchers due to the recent financial crisis 

and the combat against naked short sales. I empirically test how short sellers trade on 

firms’ REM information, and whether short selling activity can serve as an external 

monitoring mechanism on REM. Since short selling activity and REM are jointly 

determined, I explore the research question on the interactions between REM and short 

selling activity via a simultaneous equation system. I further test whether the interactions 

between REM and short selling activity are affected by the recent short selling regulation 

change. The results show strong interactions between REM and short selling activity both 

before and after the recent SEC short selling regulation change. Short sellers use 

accounting information to trade. Particularly, they avoid shorting stocks with high levels of 

REM, which suggests that firms use costly REM to signal their good future performance. 

On the other hand, heavily shorted firms cannot afford to do REM, which supports the 

argument that short selling has an external disciplinary role over firms’ REM behavior. 
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The results hold if I use OLS or simultaneous equations. This study enriches the literature 

about how short sellers trade on firms’ earnings management information and extends 

the disciplinary role of short selling over firms’ REM behavior.
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Chapter 1  

Introduction 

This dissertation empirically explores the interactions between short selling 

activity and firms’ real earnings management (REM) and also tries to answer the question 

whether recent regulation which restricts the naked short sales will affect such 

interactions. 

1.1 Overview of the Research Question 

 

This study builds on two streams of literature that recently draw the attention of 

researchers: REM and short selling. REM is one of the earnings management tools. 

Earnings management has been a primary topic of accounting research for decades. 

Usually, researchers model the normal practice of firms’ operating and the abnormal 

value from the expectation model captures how firms manipulate their earnings. Jones, 

(1991) first introduces the expectation model for accruals and after him, there are a lot of 

studies about accrual-based earnings management (AEM) (Dechow et al, 1995; Healy 

and Wahlen, 1999; Klein, 2002; Leuz et al, 2003). Later, after Roychowdhury (2006) 

introduces the expectation models for REM, especially after Cohen et al. (2008) 

document that REM is more prevalent than AEM recently, there is a growing body of 

REM studies (Xu et al., 2007; Cohen and Zarowin, 2010; Gunny, 2010; Zang, 2012). 

REM includes manipulations of financing, investing, or operating activities (Hand 

et al., 1990; Xu et al., 2007). Specifically, it includes cutting the discretionary research 

and development (R&D) expenses, cutting the discretionary selling, general and 

administrative (SG&A) expenses, timing the sale of fixed assets to report gains and 

overproducing to decrease cost of goods sold (COGS), etc (Roychowdury, 2006; Gunny, 

2010). The motivations for engaging in REM are quite similar as those for AEM: the 
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pressure of meeting or beating analysts’ forecasts, the incentive to get more 

compensation or the regulation changes induced manipulations.   

However, the documented consequences of doing REM are different from those 

of AEM due to the operating features of REM. Prior research has found two opposite 

consequences and correspondingly, there are two streams of arguments that support the 

mixed results of REM consequences.  

One view is the opportunistic argument which justifies the subsequent poor 

performance of REM firms. This argument states that REM is a deviation from firms’ 

optimal operations and is only for the purpose of boosting current earnings. For example, 

the overproduction to reduce COGS, extending credit terms to boost current sales and 

cutting R&D expenses may harm firms’ value in the long run. Bens et al. (2003) find 

evidence that subsequent firm performance declines for several years after REM. Cohen 

and Zarowin (2010) find that post-SEO operating underperformance is driven not just by 

accrual reversals, but also reflects the negative consequences of REM. Ge and Kim 

(2013) find that REM increases the cost of borrowing money from the bond market and 

Kim and Sohn (2013) find that REM increases the cost of capital. 

The opposite view is the signaling argument which says that firms doing REM 

may be associated with superior future performance because those firms use REM to 

signal their future good performance and distinguish themselves from the poor 

performers. Due to information asymmetry, investors usually don’t have as much 

information as the managers. Therefore, managers use the costly REM to signal good 

news to the investors and they can afford to do so because the expected benefits 

outweigh the expected costs. Consistent with this view, Gunny (2010) finds that firms 

who engage in REM to just meet earnings benchmarks have better future performances 

than those who do not use REM. Chen et al. (2010) find that firms who use REM only to 
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meet analysts’ forecasts outperform those who use AEM only. Moreover, they find that 

REM firms have the same subsequent performance as those who meet analysts’ 

forecasts without doing any earnings manipulation. 

Short selling has become a big concern to researchers due to the recent financial 

crisis and the combat against naked short sale. Prior research about short selling 

documents that high short interest predicts negative returns and signals bearish market 

(Senchack and Starks, 1993; Asquith and Meulbroek, 1995; Desai et al., 2002). 

Senchack and Starks (1993) test the market reaction to short-interest announcements. 

They find that the higher the level of abnormal short interest, the lower the stock returns 

are around the short-interest announcement date. Asquith and Meulbroek (1995) form a 

portfolio of stocks with short interest above 2.5% of available shares. They find that this 

portfolio underperforms the market, which suggests that heavily shorted stocks have 

lower returns than the market. Desai et al. (2002) examine the relationship between short 

selling activity and stock returns in the NASDAQ market from 1988 to 1994. They find 

that short interest is negatively related to subsequent abnormal returns, which suggests 

that short interest is a bearish market signal. 

Since short selling is found to be negatively associated with future stock returns, 

it is blamed for the market crisis (Reuters. 2008). As a result, regulators set various 

restrictions on short selling, intending to keep the market stable. However, Bris et al. 

(2007) argue that“...markets exist to facilitate the efficient pricing of assets, and that 

restricting short sales reduces market efficiency”.  

Bris et al. (2007) analyze how short selling restrictions affect the efficiency of the 

market for 46 equity markets around the world. They find a more efficient price discovery 

of short selling in countries where short selling is allowed.  
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Besides the regulation bans, short selling can also be constrained because of the 

high costs to sell short. In finance, the regulation bans and costs to sell short are 

collectively referred to as “short sale constraints”. There are many studies test the market 

efficiency and short sale constraints. For example, Jones and Lamont (2002) study the 

cost of short selling during the period from 1926 to 1933. The result shows that stocks 

that are expensive to short are over-priced, which suggests that any constraints on short 

sale will reduce market efficiency. Reed (2002) studies whether the informational 

efficiency of stock prices is affected by the short sale constraints. He finds that when 

short selling is limited, stock prices are less informative. 

There are several studies document the reasons why short sellers can play an 

important role in the market efficiency: they have superior analytical skills to do 

fundamental analysis and can extract valuable information from firms’ financial 

statements (Dechow et al., 2001; Zhang, 2004; Desai et al., 2006; Efendi and Swanson; 

2009). As Ou and Penman (1989) note that stock prices often deviate from firms’ 

fundamental values and sophisticated investors can discover information that is not fully 

reflected in current stock price by analyzing firms’ financial statements. Inefficient 

fundamental analyses may lead to inefficient market, i.e. over- or under- priced stocks.  

Dechow et al. (2001) find that short sellers use information in the fundamental 

ratios to capture over-priced stocks. Zhang (2004) finds that short sellers can detect AEM 

by taking positions in stocks with large income-increasing discretionary accruals. Desai et 

al. (2006) and Efendi and Swanson (2009) find that short sellers accumulate their 

positions in restating firms more than a year before the restatement announcement. 

Desai et al. (2012) find that short sellers can capture the warning signals in the financial 

statements and these signals are associated with subsequent bank failure. All the 
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evidence suggests that short sellers can find firms whose current prices cannot justify 

their current underlying values by analyzing the information in their financial statements.  

Following the opportunistic argument, REM is harmful to a firm’s future 

performance because it is simply managers’ myopic choice that only boosts current 

earnings. Bens et al. (2003) find that firms engaging in REM experience a decline in their 

subsequent accounting performance. Francis et al. (2011) find that firms’ REM is 

positively associated with their subsequent stock price crash. If REM leads to subsequent 

poor stock performance and short sellers can correctly detect this value-destroying 

activity, then it is likely to see a positive association between short selling activity and 

REM.  

However, if we follow the signaling argument, REM is used by managers to 

signal future favorable performance, then REM could be interpreted as good news, and 

we would see a negative association between short selling activity and REM. Therefore, 

whether short sellers can capture REM firms by analyzing the annual financial statements 

(i.e. firms’ 10-K) is an empirical question.   

Prior literature has documented several external monitoring mechanisms that 

constrain firms’ earnings management behavior. High audit quality has been found to be 

associated with less earnings management (Becker et al., 1998; Balsam et al., 2003; 

Krishnan, 2003). Analyst coverage is documented as a factor to restrict managers’ 

earnings manipulation (Yu, 2008; Hong et al., 2012). Institutional investor’s ownership is 

another external monitoring mechanism (Mitra and Cready, 2005; Koh, 2003). Short 

sellers, a special group of investors, are also found to have a disciplinary role over firms’ 

AEM (Massa et al, 2012). Therefore, my second empirical question is whether the short 

sellers can discipline firms’ REM.  
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In 2008, the U.S. Securities and Exchange Commission (SEC) introduced a rule 

on naked short sale to replace the prior uptick rule. This regulation change effectively 

reduces the naked short selling by 57% and the average daily number of short trading 

with too many “fails to deliver” has declined from 582 in July 2008 to 63 in March 2009.
1 
 

However, researchers find that the change from uptick rule to the regulation on 

naked short sale actually diminishes the market liquidity and market efficiency, slows 

down the price discovery and is harmful to short selling (Kolasinksi et al., 2010; Fotak et 

al., 2009; Boulton and Braga-Alves, 2010; Liu et al., 2012). If short sellers are more likely 

to be prevented from freely trading on stocks because of SEC rules change, then their 

interactions with REM firms might be weakened. This is my third empirical question.  

In this study, I divide the sample period into two parts: the period prior to the 

2008 naked short selling rules and the period after the enactment of the rules. My pre-

2008 sample period starts from the year 2003, which is after Sarbanes-Oxley Act (SOX) 

as we notice an increased level of REM (Cohen et al., 2008). The full sample covers 

2003 to 2012 with data available for measuring short selling activity, REM and other 

control variables. 

The measures of REM follow Roychowdhury (2006) models. I first estimate the 

normal level of cash flow from operations, the normal level of production costs and the 

normal level of discretionary expenditures. REM is captured by subtracting the normal 

values from the actual values. I use two measures of short selling activity. One is the 

deflated short interest and the other is the abnormal deflated short interest to adjust for 

the normal levels of short sale.   

If short selling activity and REM are not jointly determined, my first two 

hypotheses are tested separately using the ordinary least squares (OLS) methods. 

                                                
1 http://www.sec.gov/news/press/2009/2009-172.htm 
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The control variables for testing H1 include annual trading volume, firm size, a 

dummy variable for traded options, a dummy variable for convertible securities, annual 

dividend yield, market-to-book (MB) ratio and CRSP value-weighted index. These control 

variables are documented by prior research to be the determinants of short selling. The 

control variables for testing H2 include board size, number of annual board meetings, 

percentage of outside directors, a dummy variable for institutional ownership, firm size, 

market shares, MB ratio, return-on-asset (ROA) ratio, debt outstanding, a dummy 

variable for big 4 audit firms, a dummy variable for high litigation industries and net 

operating assets (NOA). These control variables are documented by prior research to be 

the determinants of REM.  

The independent OLS regression tests show a significant negative correlation 

between current REM and subsequent short selling activity, which suggests that short 

sellers interpret the high level of REM as a signal of firms’ future good performance and 

avoid trading on stocks with high REM. On the other hand, subsequent REM is found to 

be negatively related to current short interest, which suggests that short selling has a 

monitoring role over firms’ REM behavior.  

 To address the concern that the short selling activity and REM are jointly 

determined, I estimate the two models simultaneously using 2SLS. The results are quite 

similar to the results of independent OLS tests.  

To test H3, I add a dichotomous variable (SSRULE) that assumes a value of one 

if the observation is for the post-2008 period and zero for the pre-2008 period to the 

equations. I also interact this variable with the primary variables of interest, SHORT or 

REM, in the regressions. However, I don’t find any evidence that the recent short selling 

rules change affects the interactions between REM and short selling activity. 
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1.2 Significance of the Research Question 

This dissertation contributes to the literature on short selling and REM in the 

following ways.  

First, this study adds to the existing short selling literature. One stream of prior 

literature argues that short sellers have some sorts of exclusive information and their 

trading activities are based on this information (Christophe et al. 2010) while other 

studies suggest that short sellers have superior analytical skills and can read through the 

publicly available financial statements to identify problematic firms and trade accordingly 

(Dechow et al., 2001; Zhang, 2004). By capturing the association between firms’ REM 

and short selling activity, this paper enriches the studies about how short sellers pick 

firms and whether accounting information plays a role in their decision making.  

Second, the study adds to the literature on governance issue. Prior studies 

document several external monitoring mechanisms that can reduce firms’ earnings 

management. Balsam et al. (2003) and Krishnan (2003) find that higher audit quality can 

reduce earnings management. Yu (2008) and Hong et al. (2012) find that firms followed 

by more analysts manage their earnings less. Mitra and Cready (2005) and Koh (2003) 

find a negative association between institutional ownership and earnings management. 

There is, however, very limited evidence about the external monitoring role of short 

sellers. 

Massa et al. (2012) find that short-selling serves as an invisible hand of the 

market and can discipline managers’ discretion over accruals. This dissertation extends 

their study by focusing on REM. REM is different from AEM. It is harder to be detected by 

auditors and regulators (Cohen et al., 2008; Zang, 2012) and it requires sufficient firm-

specific knowledge to detect (Chen et al., 2013), thus the monitoring roles of short selling 
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on REM may or may not be the same as it is over AEM. This paper fills in the gap by 

extending the monitoring role of short selling to REM.  

Third, this paper provides additional evidence to distinguish whether REM is 

managers’ myopic choices to boost current earnings at the cost of firms’ future value 

(opportunistic argument) or it is used by managers to signal firms’ good future 

performances (signaling argument).  

Fourth, short selling is believed to increase the market instability. Also, it is 

blamed for current financial crisis (Reuters. 2008). This paper adds to the literature about 

whether the short seller plays a positive or a negative role in the market. If short sellers’ 

trading activities reflect the divergent opinions about the stock’s underlying value (i.e. 

earnings are overstated through REM) and their trading activity is a factor that constrains 

managers’ value detrimental REM activities, then short selling not only increases the 

market efficiency by driving over-priced stocks to their intrinsic values but also serves as 

an external governance factor which increases firms’ earnings quality.  

Finally, short selling regulations are set to stabilize the stock market and reduce 

market crisis. However, prior studies find that the short selling regulations actually cause 

a decline in market liquidity, hinder the price discovery process, degrade the market 

quality and reduce market efficiency (Kolasinksi et al., 2010; Fotak et al., 2009; Boulton 

and Braga-Alves, 2010; Liu et al., 2012). All the negative effects are from the market 

side. By testing whether the monitoring role of short selling is weakened because of the 

new naked short selling rule, this paper provides evidence that short selling regulations 

affect earnings quality by restricting the monitoring role of short selling on REM.   
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1.3 Organization of the Dissertation 

The remainder of the dissertation is organized as follows. 

Chapter 2 presents the background and literature review of REM. Section 2.1 

generally defines earnings management and then specifically defines REM. Section 2.2 

discusses the motivations for firms engaging in REM from three aspects, namely capital 

market motivation, contracting motivation and regulatory motivation. Section 2.3 provides 

the determinants of REM and Section 2.4 discusses the consequences of REM from both 

the opportunistic argument and the signaling argument.  

Chapter 3 presents the background and literature review of short selling. Section 

3.1 defines short selling and briefly describes the mechanics of short selling. Section 3.2 

introduces some short selling regulations, especially the new naked short selling rule. 

Section 3.3 provides the determinants of REM. Section 3.4 discusses the information 

content of short selling and Section 3.5 talks about the short selling constraints and 

market efficiency.  

 Chapter 4 develops the research hypotheses. Section 4.1 develops the 

hypothesis regarding how short sellers use REM information to trade. Section 4.2 

develops the hypothesis regarding the monitoring role of short sellers on REM and 

Section 4.3 develops the hypothesis about whether the interactions between REM and 

short selling activities are affected by recent SEC regulation change.  

Chapter 5 presents the research methodology. Section 5.1 describes the 

measures of REM. Section 5.2 describes the measures of short selling activity. Section 

5.3 addresses the empirical models and the statistical tests.  

Chapter 6 provides the empirical results. Section 6.1 discusses the sample 

selection process and descriptive statistics. Section 6.2 provides the results of H1 and 

H2. Section 6.3 provides the results of H3.  
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Chapter 7 summarizes the findings and concludes the entire study. Section 7.1 

summarizes the research questions, hypotheses and major findings. Section 7.2 

discusses the contributions of the study and Section 7.3 provides limitations and 

extensions for future research. 
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Chapter 2  

Background and Literature Review: REM 
2
 

In this chapter, I review prior literature on REM. First, I review the definitions of 

earnings management in general and REM in particular. I then discuss the motivations 

for firms to engage in REM. Finally, I review prior evidence on the determinants and 

consequences of doing REM.  

2.1 Definition of REM 

2.1.1 Definition of Earnings Management 

To understand what earnings management is, we first look at how managers 

communicate with firms’ external stakeholders. Communication is very important to a 

firm. Firms obtain resources (e.g. capital and labor) through communications with their 

stakeholders. Firms communicate with outsiders through various channels, i.e. 

conference calls, financial statements and advertisements etc. Firms disclose their 

financial positions, operating performance and changes in financial positions to the public 

through those communication channels and the information disclosed is shown to be 

useful to a wide range of users in making their economic decisions.   

However, communication is not always perfect. A typical problem in 

communication is information asymmetry. In general, information asymmetry is referred 

to as the situations where one party has more or better information than the other. It 

creates an imbalance of power between the two parties, which may cause adverse 

selection. Adverse selection happens when the bad goods are more likely to be selected 

because of information asymmetry. It also happens between firms and capital providers. 

                                                
2 Nothing in the chapter of literature review is original of mine. Full credit goes to original authors 

in the citations. 
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If investors/creditors don’t have complete and accurate information about the firm, they 

may provide less capital or charge higher interest rate.  

In order to have a better chance to get more and cheaper capital, good-

performing firms report information to the external stakeholders while poor performers 

may hide or postpone the information delivery. Although standard setters set the rules to 

regulate how firms disclose their information, current accounting rules permit managers 

to exercise judgment in their financial reporting. Managers have the discretion to select 

reporting methods and estimates, which creates opportunities for managers to engage in 

earnings management.  

Davidson et al. (1987) define earnings management as “a process of taking 

deliberate steps within the constraints of generally accepted accounting principles to 

bring about a desired level of reported earnings.”  

Schipper (1989) defines earnings management as “disclosure management in 

the sense of a purposeful intervention in the external financial reporting process, with the 

intent of obtaining some private gain... Under this definition, earnings management could 

occur in any part of the external disclosure process, and could take a number of forms.” 

In a review paper, Healy and Wahlen (1999) provide a similar definition: “Earnings 

management occurs when managers use judgment in financial reporting and in 

structuring transactions to alter financial reports to either mislead some stakeholders 

about the underlying economic performance of the company or to influence contractual 

outcomes that depend on reported accounting numbers.”  

Based on the above definitions, we can see that earnings can be manipulated 

through various ways and prior literature has documented three different forms of 

earnings management: AEM, REM and classification shifting. AEM happens when 

managers use accounting choices to manipulate earnings number but the actual cash 
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flow remains unchanged (DeFond and Jiambalvo, 1994; Teoh, Wong & Rao, 1998). 

Classification shifting happens when managers misclassify items within the financial 

statements (McVay, 2006). This dissertation focuses on REM and I provide more detailed 

discussion about REM in the following sections.  

2.1.2 Definition of REM 

As mentioned in the literature, REM is one of the most frequently used earnings 

management tools. According to Schipper (1989), an extension to the prior earnings 

management definition “would encompass ‘real’ earnings management, accomplished by 

timing investment or financing decisions to alter reported earnings or some subset of it.” 

Hand et al. (1990) indicate that besides using accruals or changes in accounting 

methods to directly manipulate or manage a firm’s earnings, there is an indirect way of 

managing earnings: to undertake a financing,  investing,  or operating activity primarily for 

the income effect, rather than for the net present value benefit of the activities for firm’s 

shareholders. This indirect earnings management is referred to as REM.  

Roychowdhury (2006) defines REM as “departures from normal operational 

practices, motivated by managers’ desires to mislead at least some stakeholders into 

believing certain financial reporting goals have been met in the normal course of 

operations. These departures do not necessarily contribute to firm value even though 

they enable managers to meet reporting goals.” 

To distinguish AEM and REM, Ewert and Wagenhofer (2005) note that AEM 

“includes the way accounting standards are applied to record given transactions and 

events” whereas REM “changes the timing or structuring of real transactions”. They 

further argue that accounting standard setters can only tighten standards to restrict firms’ 

discretion over AEM, but can do little to restrict REM. Relative to AEM, REM imposes a 

real cost to the firm and is more harmful to a firm’s future operation.  
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Xu et al. (2007) also distinguish AEM and REM by mentioning that “accrual 

earnings management occurs when management manipulates reported earnings by 

exploiting the accounting discretion allowed under GAAP. In contrast, real earnings 

management involves management attempts to alter reported earnings by adjusting the 

timing and scale of underlying business activities.” They further classify REM into two 

categories: 

Operating and investing activities manipulation. Examples include discretionary 

expenditures, production, inventory and sales, sales of long-term assets, structuring of 

investing transactions to take advantages of alternative accounting choices. 

Financing activities manipulation. Examples include stock repurchases, stock 

options, financial instruments, structuring of financing transactions to take advantage of 

alternative accounting choices.  

As argued by Ewert and Wagenhofer (2005), accounting standards only restrict 

AEM but not REM. Consistent with this view, Cohen et al (2008) show that the level of 

REM increases significantly but the level of AEM decreases after the passage of SOX. 

SOX imposes stricter scrutiny over firms’ discretion for accruals-based financial reporting 

but has little control over whether firms use real economic actions to manage earnings. 

Zang (2012) finds that managers treat AEM and REM as substitutes. Managers’ choices 

between different earnings management tools based on their relative costs. When AEM 

is constrained due to a higher level of scrutiny over accounting practice post-SOX, firms 

switch to use more REM. 

2.2 Motivations of REM 

According to Healy and Wahlen (1999), the primary motivations of earnings 

management are: (1) capital market pressure of meeting or beating earnings 

benchmarks; (2) contract incentives to get more compensation or to avoid debt covenant 
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violation; and (3) regulation changes induced manipulations. Since REM is one of the 

most important earnings management tools nowadays, those motivations can also apply 

to REM scenario, which are discussed below.  

2.2.1 Capital Market Motivation    

Healy and Wahlen (1999) indicate when investors and financial analysts value a 

stock primarily based on its accounting number, managers have the incentive to 

manipulate that number in order to have good stock market performance.  

Previous studies document three benchmarks that firms have incentives to meet 

or beat: avoiding losses, avoiding earnings decreases and avoiding negative earnings 

surprises (Degeorge et al., 1999; Graham et al., 2005). Among which avoiding negative 

earnings surprises (i.e., meeting/beating analysts’ earnings forecasts) has been the most 

important threshold since 1990s (Dechow et al., 2003; Brown and Caylor, 2005). One 

explanation is that the capital market rewards firms achieving analysts’ expectations and 

punishes those failing to do so (Lopez and Rees, 2000; Bartov et al., 2002; Kasznik and 

McNichols, 2002). 

Firms can manipulate their operating and investing activities to meet or beat 

analysts’ earnings forecasts. For example, R&D expenditures are usually expensed but 

not capitalized. One dollar spent on R&D means one dollar less in reported earnings. 

When managers have pressures to meet/beat analysts’ earnings forecasts, they may cut 

their R&D spending to inflate current earnings.  

Perry and Grinaker (1994) examine the relationship between R&D expenditures 

and earnings expectations. Using a sample of 99 firms with large R&D expenditures 

during 1972-1990, they find that managers focus on short-run earnings and R&D 

spending may be negatively affected when earnings fall short of analysts' expectations. 
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Bange and De Bondt (1998) also study a small sample of 100 firms with large 

R&D budgets from 1977 to 1986. They find that managers cut R&D spending to reduce 

the anticipated gap between analysts’ forecasts and reported earnings.  

Roychowdhury (2006) uses a much larger sample of 4,252 firms from 36 

industries and documents that firms manage earnings by using price discounts to 

temporarily increase current sales, overproducing to report lower COGS, and cutting 

discretionary expenditures (R&D and SG&A) to avoid reporting losses and to meet 

analysts’ forecasts.  

Besides the above mentioned operating and investing activities manipulation, 

firms can also manage financing activities to meet or beat analysts’ earnings forecasts. 

Prior studies document that firms repurchase their own stocks to reduce the number of 

common shares outstanding and, therefore, increase earnings per share (Bens et al., 

2003; Hribar et al., 2006). After SFAS 123R, firms may also reduce their employee stock 

options (ESO) grants to reduce expenses and increase reported earnings (Brown and 

Lee, 2007; Efendi et al, 2014).   

Bens et al. (2003) investigate whether firms repurchase their stocks to manage 

diluted earnings per share (EPS). Their findings suggest that firms increase the level of 

stock repurchases when their earnings are below the rate of EPS growth derived from 

analysts’ forecasts. Similarly, Hribar et al. (2006) examines whether firms use stock 

repurchases to meet or beat analysts’ forecasts. They study the frequency of stock 

repurchases from 1988 to 2001 and find a disproportionately high frequency of stock 

repurchases among firms that would fail to meet analysts’ forecasts if they haven’t 

repurchased their own stocks.  

After SFAS123R, ESO is required to be expensed instead of being disclosed in 

the footnotes on a pro-forma basis. Since firms have discretion over how many ESO will 



18 

be granted each year, reducing ESO grants can manage earnings upward. Brown and 

Lee (2007) and Efendi et al (2014) report that in order to meet or beat earnings 

benchmarks, firms actually cut back on their use of employee stock options after 

SFAS123R.  

Meeting or beating analysts’ forecast can help managers avoid negative market 

reactions and induce positive market reactions. However, firms may also engage in REM 

for other capital market reasons. One example is that firms increase the level of REM 

before issuing stocks (i.e. seasoned equity offering (SEO)).  

Cohen and Zarowin (2010) show that SEO firms engage in REM, especially 

when their abilities to do AEM are limited. They further document that the decline in post-

SEO performance due to REM is more severe than that due to AEM, which suggests that 

the post-SEO operating underperformance reflects the real consequences of REM.   

2.2.2 Contracting Motivation       

A firm, as an entity, has many contracts with its stakeholders. The most important 

contracts affecting firms’ discretions over earnings are management compensation 

contracts and lending contracts with creditors. These contracts are created to mitigate 

potential agency problems. Management compensation contracts deal with the conflicts 

between the manager and the shareholders of a firm, while lending contracts are 

concerned about the potential conflicts between shareholders and creditors.  

2.2.2.1 Management compensation contracts 

Management compensation contracts generally contain incentive provisions 

designed to encourage managers to maximize firm’s value (Smith and Watts, 1982). 

These provisions link executive compensations to firm’s accounting earnings (Dechow 

and Sloan, 1991). Prior studies find that CEO turnover occurs when the reported 

earnings fall short of earnings benchmarks (Puffer and Weintrop, 1991). Therefore, 
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management compensation contracts should align managers’ interest with those of 

principles (i.e. shareholders). The rapid increases in stock and option compensations to 

US managers further strengthen the link between managers’ compensation and 

shareholders’ interests.  

However, the performance-based compensation structure does not always 

encourage managers to maximize firm’s true value. In other words, earnings can be 

manipulated for the purpose of getting the compensations. As I mentioned before, the 

information asymmetry between managers and shareholders gives managers 

opportunities to take actions to increase their own wealth at the cost of shareholders’ 

wealth. Management compensation contract cannot solve this agency problem. A typical 

criticism of management compensation contract is that it encourages managers to focus 

on short-term earnings rather than long-term value creation (Dechow and Sloan, 1991).  

This criticism has been frequently raised by academics (Holthausen et al., 1983; 

Rappaport, 1990; Guidry et al., 1999).  

REM has been documented as managers’ choices that increase firms’ current 

earnings but harm firms’ future value. Dechow and Sloan (1991) find that CEOs in their 

final years of office cut R&D expenditures to improve short-term earnings performance. 

To the extent that R&D investment will benefit the firm in the long-run, this short-sighted 

choice will reduce firm’s value after the departure of CEOs. Demers and Wang (2009) 

investigates the role of CEO career concerns on earnings management. Their findings 

suggest that compared to older managers, younger managers likely choose to use AEM 

instead of using value-destroying REM.  

2.2.2.2 Lending contracts 

Shareholders have the voting rights while debt holders do not have. Therefore, 

managers may have incentives to take actions that benefit shareholders at the expense 
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of debt holders. To protect debt holders’ rights, lending contracts are written for the 

purpose of solving the agency problem between shareholders and debt holders.  

However, lending contracts are not effective to solve firms’ agency problems. 

Since violating debt covenants is costly (Core and Schrand, 1999; Chava and Roberts, 

2008), firms have incentives to engage in earnings management to avoid themselves 

from the costly effects. A number of studies have shown how avoiding the violations of 

debt covenants becomes a motivation for firms to use REM.  

One example is the timing of sales of long-term assets as a way to avoid debt 

covenant violation as documented by Bartov (1993). Using 653 firm-years data from 1987 

to 1989, Bartov (1993) find that firms time their sales of long-term assets in order to 

smooth earnings and relieve earnings-based restrictions on bond covenants.  

Kim et al. (2010) examine the relation between firms’ REM decisions and the 

slack in their debt covenant. They find that the overall level of REM is higher when debt 

covenant slack is tighter. They also find when a firm’s ability to renegotiate the covenant 

is restricted, it is more likely to engage in REM. Their evidence suggests that firms use 

REM to avoid violations of debt covenants.  

2.2.3 Regulatory Motivation  

Various regulations provide guidelines for firms’ accounting practices. They are 

intended to mitigate earnings management, provide better information to stakeholders, 

and improve decision making (Healy and Wahlen, 1999). However, rules sometimes can 

bring unexpected results. For example, accounting regulation changes can be a 

motivation for firms to do REM.  

The SOX of 2002 imposes stricter scrutiny over firm’s financial reports. This act 

is intended to reduce earnings management. However, as documented by Cohen et al. 

(2008), the level of AEM is reduced but the level of REM increases significantly after the 
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passage of SOX. When firms use REM to boost current earnings, they sacrifice the future 

value, which is more harmful than if they use AEM. Although SOX effectively reduces 

AEM, it results in some unintended consequences.  

The Statement of Financial Accounting Standards (SFAS) No 123R (The revised 

Accounting for Stock-based Compensation), eliminates the option of pro-forma disclosure 

of employee stock options and requires firms to expense the fair value of the options at 

the grant date. Firms, especially the high-tech firms, usually issue a large amount of 

employee stock options to attract talented employees. If ESO is required to be expensed, 

their reported earnings will be reduced significantly. As expected, Efendi et al. (2014) 

document that, in order to cut the ESO expenses, firms choose to reduce the number of 

options granted. To the extent that ESO grants help align managers’ interests with those 

of shareholders, any reduction in ESO will have a negative impact on firms’ future 

performance (Hanlon et al., 2003). Although SFAS 123R has served the purpose of 

making the financial reports more relevant and reliable, it actually induces firms to take 

real actions that can be harmful to the firms in the long run.  

The SFAS No. 106 (Employers’ Accounting for Post-Retirement Benefits Other 

Than Pensions (FASB [1990])), requires firms to recognize health care liabilities. This 

recognition requirement decreases firms’ reported income significantly (Warshawsky et 

al., 1993). Mittelstaedt et al. (1995) find that firms cut their health care benefits around 

adoption of SFAS 106 even though the new regulation does not have any real cash flow 

effect but only change the way how health care costs are reported. Since health care 

benefits can attract qualified employees and can ensure the wellness of workers, 

reducing health care benefits may discourage employees’ motivations and can be 

harmful to firms’ future performance.  
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2.3 Determinants of REM 

Prior studies document several factors that affect firms’ choices of REM.  

Industry membership: One of REM strategies, overproduction to reduce cost of 

goods sold, is only available to firms in manufacturing industries. Therefore, 

manufacturing firms are more likely to do REM through overproduction (Roychowdhury, 

2006).  

Presence of debt: As mentioned in section 2.2.2, avoiding the violations of debt 

covenants is a motivation for firms to use REM. Roychowdhury (2006) also mentions that 

firms with debt covenants have a greater incentive to engage in REM than firms that do 

not have such covenants. 

Growth potential: Skinner and Sloan (2002) document that high growth firms are 

penalized more by the stock market when they miss earnings thresholds; therefore, they 

have more incentives to do REM.  

Accounting flexibility: Firms’ abilities to do REM are, of course, constrained by 

their flexibilities to do so. For example, if a firm traditionally maintains a high stock of 

inventory, it is harder to be caught when engaging in REM to over produce goods. 

Similarly, if a firm traditionally has substantial credit sales, it is more likely to extend credit 

terms to boost sales. Roychowdhury (2006) uses the level of inventories and receivables 

as a proxy for accounting flexibility. Moreover, Zang (2012) uses NOA as a measure of 

accounting flexibility. The higher the overstated NOA, the less flexibility for firms to do 

AEM and thus more likely they will engage in REM (Ho et al., 2012).  

Executive Compensations: As mentioned in section 2.2.2.1, management 

compensation contracts is one of the motivations for managers to do REM. Cohen et al 

(2008) include the compensation variables to test whether executive compensations are 

likely to induce opportunistic behavior among managers. 
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Size of audit firms: Prior studies find that clients of big audit firms have higher 

earnings quality and engage in less AEM (Becker, 1998; Balsam et al., 2003 and 

Krishnan, 2003). Big audit firms represent high audit qualities. If firms’ abilities to do AEM 

are constrained by scrutiny from big audit firms, they may do more REM, because REM 

is not under auditors’ scrutiny (Cohen and Zarowin, 2010; Zang, 2012).  

Market-leader status: Zang (2012) argues that REM, a deviation from optimal 

decisions, is costly especially when firms face intense competition in the industry. Market 

leaders have more competitive advantages than their followers, therefore, they are 

affordable to do REM because, compared to their followers, it is less costly for them to do 

so. 

Financial health: Zang (2012) also argues that the marginal cost of REM is high if 

firms are in poor financial health. REM will worsen their financial situations. Graham et al. 

(2005) find that if the company has poor financial health, its CEO will first try to survive 

instead of manipulating earnings because the primary goal for firms with poor financial 

health is to continue their operations. 

Litigation: The primary penalty for AME is litigation. Compared to AEM, REM is 

harder to be detected. Therefore, greater perceived litigation penalties should be 

positively associated with the tendency of doing REM (Cohen and Zarowin, 2010). 

Institutional ownership: Prior studies argue that institutional ownership affects the 

degree of earnings management. On the one hand, institutional investors’ short-term 

focus encourages managers to engage in earnings management to boost current 

earnings and thus stock market performance. On the other hand, institutional investors 

may serve as an external monitoring function to force managers to focus on firms’ long-

term value. Bushee (1998) investigates how institutional investors will affect firms’ R&D 
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investment behavior. He finds that if the firms have high institutional ownership, it is less 

likely for them to cut R&D.  

Corporate governance: Corporate governance has been documented as a factor 

to affect earnings management. Bowen et al (2008) find a positive link between poor 

governance and three measures of managers' accounting discretion (i.e. abnormal 

accruals, earnings smoothing and small positive earnings surprises). Xie et al (2003) 

examine the role of corporate governance in preventing earnings management. Use 

discretionary accrual as the measure of earnings management, they find that board and 

audit committee members with financial backgrounds reduce firms’ discretionary current 

accruals.  

2.4 Consequences of REM 

Prior studies document mixed results about the consequences of REM. One 

stream of studies provides evidence that REM reduces firm value and will harm firms’ 

future performance (opportunistic argument). On the other hand, some studies find that 

REM reflects managers’ perspectives about firms’ future performance and is informative 

(signaling argument). I will discuss these two streams of literature below.  

2.4.1 Opportunistic Argument 

Roychowdhury (2006) defines REM as “departures from normal operational 

practices, motivated by managers’ desires to mislead at least some stakeholders into 

believing certain financial reporting goals have been met in the normal course of 

operations. These departures do not necessarily contribute to firm value even though 

they enable managers to meet reporting goals”. Following this definition, many studies 

argue that REM is only for the purposes of increasing firms’ current period earnings but 

sacrifices firms’ underlying value.  
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In their survey paper, Graham et al. (2005) show that managers engage in REM 

to maintain accounting appearances. Specifically, 80% of survey executives report that 

they will cut discretionary expenses while 55.3% of survey executives mention that they 

would “delay starting a new project to meet an earnings target, even if such a delay 

entailed a small sacrifice in value”. The finding shows that managers are willing to 

undertake activities that are real value detrimental in order to report desired accounting 

numbers. 

Bens et al. (2002) document that firms shift capital away from real investment to 

stock repurchases as a way to manipulate earnings per share. They further find weak 

evidence that subsequent firm performance declined for several years after such REM 

activity.  

Xu and Taylor (2007) use quarterly data from 1992 to 2001 to test REM through 

stock repurchases. They find that when managers try to boost current period earnings 

through stock repurchases to avoid missing analysts’ forecasts, they are willing to pay 

higher prices for their stocks. This is another situation in which firms sacrifice real cash 

flows for better accounting numbers.  

Cohen and Zarowin (2010) examine managers’ choices of AEM versus REM 

around SEO and show that SEO firms engage in both AEM and REM. However, the 

decline in post-SEO performance due to REM is more severe than that due to AEM, 

which suggests that post-SEO operating underperformance is driven not just by accrual 

reversals as previously documented, but also reflects the negative consequences of 

REM. 

Ge and Kim (2013) exam the association between REM and the cost of new 

corporate bond issue of U.S. They find that two of REM mechanisms: overproduction and 
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sales manipulation impair credit ratings and increase the cost of borrowing money from 

the bond market.  

Similarly, Kim and Sohn (2013) investigate whether a firm’s cost of equity is 

influenced by the extent of a firm’s REM. They argue that REM increases firms’ risk and 

therefore, capital providers require a higher rate of return because of taking more risks. 

Their results show that the more a firm engages in REM, the higher cost of capital it has 

to bear. 

2.4.2 Signaling Argument 

Despite the above mentioned negative effects of firms doing REM, signaling 

argument claims that managers have better information about firms’ future market and 

growth potential. They engage in REM because it is a way to signal firms’ future value.  

Gunny (2010) argues that if managers are confident in superior future 

performances, they will use REM to signal good information because they expect future 

earnings growth to outweigh the negative impact of doing REM. By examining four types 

of REM (i.e. decreasing R&D expense, decreasing SG&A expense, timing the sale of 

long-term assets and overproduction to reduce COGS), she finds that firms who engage 

in REM to just meet earnings benchmarks have better future performances than those 

who do not use REM, which supports the signaling argument that firms use REM to 

signal good future performance.  

Using a sample of 10,553 firm-quarter observations, Chen et al. (2010) find that 

firms who use REM only to meet analysts’ forecasts outperform those who use AEM only. 

Also, REM firms have the same subsequent performance as those who meet analysts’ 

forecasts without doing any earnings manipulation. Their findings are consistent with 

Gunny (2010), which suggests a positive signaling role for REM concerning future 

performance. 
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Chapter 3  

Background and Literature Review: Short Selling 

3.1 Definition and Mechanics of Short Selling 

The Securities and Exchange Commission (SEC) defines short selling as: “the 

sale of a security that the seller does not have. In order to deliver the security to the 

purchaser, the short seller will borrow the security, typically from a broker-dealer or an 

institutional investor.”   

The short selling process normally involves six main steps (Taulli, 2004):   

Step1. Establish an account. You need to open a brokerage account that allows 

for margin.  

Step 2: Research the firm. You realize that the firm’s growth is slowing down, yet 

the stock has not fallen, which means the stock is over-priced compare to its intrinsic 

value.   

Step 3: Initiate the short sell. You call your broker or click your online account to 

short a number of shares of the firms’ stocks. 

Step 4: Borrow the shares. Your broker will look at other clients’ margin 

accounts. If there are shares in one of its client accounts, you will be able to borrow them. 

If there are no shares available from your broker’s client accounts, the broker will try to 

locate shares from other institutions. In some cases, you must pay a fee to borrow the 

stocks. If this also fails, then you will not be able to short the shares.  

Step 5: Sell the shares. If your broker is able to obtain the shares from a client 

account, the broker sells the shares at current stock price and the money gets from the 

sale is held in an escrow.  

Step 6: Cover the short position. If the stock price declines, you instruct your 

broker to buy the amount of shares you sold and then the broker returns the shares to its 
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client from whom the initial sold shares are borrowed. You then collect the money in the 

escrow. However, if the stock price increases, your profit would have turned into a loss. 

In summary, short selling is just the reverse of the process of buying a stock 

long. Short selling makes money when a stock falls in value.  

3.2 Short Selling Regulations 

Short selling is prohibited in many foreign stock markets because of the belief 

that short selling will increase the market instability. It is blamed for the Wall Street Crash 

of 1929 and other financial crisis (Reuters. 2008). Therefore, short selling regulations 

have evolved over time. 

On October 6, 1931, the New York Stock Exchange (NYSE) banned short sellers 

from selling a stock at a price lower than its previous price. On February 18, 1932, the 

NYSE required all brokers to get written authorization from their customers before lending 

shares to others. In 1936, the Taxpayer Act was introduced to discourage short selling by 

mutual funds. The SEC adopted the uptick rule in 1938 and stated the rule as: “Rule 10a-

1(a)(1) provided that, subject to certain exceptions, a listed security may be sold short at 

(a) a price above the price at which the immediately preceding sale was effected (plus 

tick), or (b) the last sale price if it is higher than the last different price (zero-plus tick). 

Short sales were not permitted on minus ticks or zero-minus ticks, subject to narrow 

exceptions.”
3
 Although the uptick rule is the most important short selling regulation in 

history and exists for quite a long time period (i.e. 1938-2007), it is believed to be 

ineffective (Bai, 2007; Alexander and Peterson, 2006). Therefore, in response to the 

2008 financial crisis, the SEC introduced a new rule, “naked short selling antifraud rule”, 

Exchange Act Rule 10b-21, which is effective on October 17, 2008.  

                                                
3 Amendments to Exchange Act Rule 10a-1 and Rules 201 and 200(g) of Regulation SHO". SEC. 

2008-05-21.  
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3.2.1 Naked Short Selling Rule 

“Naked short selling” occurs when shares are sold without borrowing the 

securities within a set time, which is generally three days after the trade date. It is 

different from the covered short selling in which shares are actually borrowed and 

delivered to the buyer. Selling short without actually borrowing the shares will increase 

the supply of shares in the market and cause a decline in share price as indicated by the 

laws of supply and demand.  

During the 2008 financial crisis, critics argued that short selling, especially naked 

short selling creates instability in the stock market and placed downward pressure on 

stock prices which leads to the financial crisis. In response to the concerns that abusive 

short selling exacerbates the declining share prices, the SEC first introduced a temporary 

rule restricting naked short selling of 19 financial firms in the June of 2008. Later on 

October 17, 2008, the SEC extended and expanded the rules to cover all companies, 

which is a permanent rule now to curtail naked short selling.
4
 

The new rule bans the naked short selling by instituting a hard T+3 close-out 

requirement. This requirement prohibits short selling without borrowing the security and 

delivering it on the sale’s settlement date (i.e., 3 days after the transaction date).  

3.3 Determinants of Short Selling Activity 

Prior studies document several factors that affect short selling trading activity. 

Presence of options: Diamond and Verrecchia (1987) mention that the existence 

of options allows investors to mimic short-selling strategies and stocks with option 

contracts are less costly to short, which leads to more short trading.  Aitken et al. (1998) 

and Graham et al. (1999) argue that the use of options is associated with short selling for 

                                                
4 SEC Takes Steps to Curtail Abusive Short Sales and Increase Market Transparency, Securities 

and Exchange Commission, July 27, 2009 http://www.sec.gov/news/press/2009/2009-172.htm 

http://www.sec.gov/news/press/2009/2009-172.htm
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hedging purposes, which “must be controlled for when looking at information-based 

reasons for short selling”. 

Bid-ask spread: This is the difference between the price that a buyer is willing to 

pay for a stock and the price for which a seller is willing to sell it. Graham et al. (1999) 

argue that the bigger the bid-ask spread, the higher the costs to short a stock. Therefore, 

short sellers are more likely to short a stock for which the bid-ask spread is smaller. 

Dividend yields: Dividends must be paid by the investor who holds the short 

position. Therefore, if the stocks have dividends, it is more costly for short sellers to short 

them (Dechow et al., 2001).  

Market capitalization: Dechow et al. (2001) point out that market capitalization is 

a measure of stock loan supply. Large capitalization firms provide more supply for the 

short sales and are more easily to be shorted. 

Trading volume: Stocks with higher trading volume are more liquid, thus it is less 

costly to open and close short positions (Arnold et al, 2005). 

MB ratio: Dechow et al. (2001) show that short sellers target firms priced highly 

relative to their fundamentals. The reason behind this phenomenon is that prices, not 

fundamentals, will eventually revert. Therefore, high MB ratio stocks are over-priced and 

are more likely to be shorted.   

Convertible debt: Graham et al. (1999) mention that convertible debt has an 

imbedded warrant on the underlying stock. Convertible bond holders may hold short 

positions in the stock to offset the imbedded warrant, which increases the short interest 

for stocks with convertible bond. 

 Market conditions: Movements of the overall market may affect a trader’s ability 

or desire to sell stocks short (Arnold et al, 2005). Since short sellers gain profits when 
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stock prices fall, they are more likely to short stocks during the bear market than the bull 

market.  

3.4 The Information Content of Short Selling 

Transaction data on short sales are not publicly available. However, the NYSE, 

American Stock Exchange (AMEX), and NASDAQ report short interest data on a monthly 

basis (Fabozzi, 2008). The short interest is the aggregate number of shares that have 

been sold short.  

Wall Street technicians usually view a higher short interest as a bullish indicator 

because short sellers must eventually buy back the shares. However, academic studies 

actually find evidence suggesting that high short interest predicts negative returns and 

signals bearish market (Senchack and Starks, 1993; Asquith and Meulbroek, 1995; 

Aitken et al., 1998; Desai et al., 2002).  

Senchack and Starks (1993) test the market reaction to short-interest 

announcements. They find that abnormal short interest is negatively related to stock 

returns for a short period around the short-interest announcement date.  

Asquith and Meulbroek (1995) form a portfolio of stocks with short interest above 

2.5% of available shares. They find that this portfolio underperforms the market, which 

suggests that highly shorted stocks have lower returns than the overall market.   

 Aitken et al. (1998) test the intraday price behavior surrounding short sales. 

They find a mean reassessment of stock price following short sales of -0.20% with 

adverse information impounded within a short time period, which suggests that short 

selling reflects bad news.  

Desai et al. (2002) examine the relationship between short selling activity and 

stock returns in the NASDAQ market from 1988 to 1994. They find that heavily shorted 

stocks experience significant negative abnormal returns, which suggests that short 
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interest is a bearish market signal. Moreover, they also find that firms are more likely to 

be delisted if they are heavily shorted. 

3.5 Short Selling Constraints and Market Efficiency 

As early as 1776, Adam Smith uses “invisible hand” to describe the self-

regulatory behavior of the market. If each buyer is allowed to choose freely what to buy 

and each seller is allowed to choose freely what to sell, the market itself will settle on a 

product allocation that is beneficial to all the members without any needs of external 

regulations (Basu, 2010).  

Although the concept of “invisible hand” is initially used to describe the market 

efficiency between buyers and sellers of real goods, it is applicable to the stock market. 

Short selling, an essential part of the stock market, serves as an “invisible hand” to adjust 

the stock price to its intrinsic value.  

However, selling stocks short is not always as easy as selling stocks long. Short 

selling has been blamed for the market collapse. As a result, regulators set various 

restrictions on short selling to keep the market stable (see section 3.2 for a detailed 

discussion of these regulations). However, Bris et al (2007) argue that “...markets exist to 

facilitate the efficient pricing of assets, and that restricting short sales reduces market 

efficiency”.  

Bris et al. (2007) analyze how short sales restrictions affect the efficiency of the 

market for 46 equity markets around the world. They find a more efficient price discovery 

of short selling in countries where short sales are allowed.  

Besides the regulations mentioned in section 3.2, short selling can also be 

constrained because of the high costs to sell short. In order to sell short, one must borrow 

the stock and pay a fee to the lender. The short position can also be involuntarily closed 

at a loss due to recall of the stock loan. In finance, the regulation restriction and costs to 
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sell short are collectively referred to as “short sale constraints”. There are lots of studies 

test the market efficiency and short sale constraints.  

Hong and Stein (2003) develop a heterogeneous agent model linking short sales 

constraints to market crashes. If investors are constrained from selling short, their 

unrevealed negative information will be accumulated until the market begins to drop, 

which exacerbates the market decline and finally leads to crashes.  

Scheinkman and Xiong (2003) show that short sale constraints can lead to 

bubbles and excessive volatility in stock markets. Their results are contrary to regulators’ 

belief that short sales constraints can stabilize the market.  

Jones and Lamont (2002) study the costs of short selling during the period from 

1926 to 1933. The results show that stocks that are expensive to short are over-priced 

and have low subsequent returns, which suggests that any restriction on short selling will 

reduce market efficiency.  

Reed (2002) tests Diamond and Verrecchia (1987) argument that short sale 

constraints slow the price adjustments process. He finds that if the stock is restricted from 

being shorted, it will react to earnings announcements more significantly. He also finds 

that stock price becomes less informative when short selling is constrained.  
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Chapter 4  

Hypothesis Development 

4.1 Will Short Sellers Use Firms’ REM Information to Build Their Trading Strategies? 

Fama (1970, 1976) develops the efficient market hypothesis (EMH). He identifies 

three types of efficiency: weak-form efficiency, semistrong-form efficiency and strong-

form efficiency. According to the strong-form efficiency, stock price reflects all the 

information.   

However, contrary to EMH, fundamental analysis argues that stock prices can 

deviate from firms’ fundamental values and investors can discover information that is not 

reflected in current stock price by analyzing firms’ financial statements (Ou and Penman, 

1989). Several studies document that fundamental analysis can identify over- or under- 

priced stock and predict future stock returns (Ou and Penman, 1989; Abarbanell and 

Bushee, 1998; Hirshleifer et al., 2004).   

Ou and Penman (1989) argue that investors can use the values disclosed in 

financial statements to identify over-priced and under-priced stocks. Based on an 

extensive financial statement analysis, they derive a summary measure that captures 

equity values not reflected in stock prices. The two-year holding-period return to the long 

and short trading strategies based on this fundamental measure is 12.5%.  

Abarbanell and Bushee (1998) test whether investors can get abnormal return 

from fundamental analysis. They form portfolios based on fundamental signals and show 

that the portfolios generate an average 12-month cumulative abnormal return of 13.2%, 

which further supports Ou and Penman (1989) argument that current stock prices do not 

fully reflect firms’ intrinsic values and fundamental analysis can predict future abnormal 

returns.  
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Hirshleifer et al. (2004) study the functional fixation phenomenon among 

investors. They argue that investors’ limited attention on accounting profitability rather 

than cash profitability can lead to over-optimism. They use NOA, the cumulative 

differences between operating income and free cash, as a proxy for over-optimism. 

Results show that NOA scaled by total assets is a strong negative predictor of long-run 

stock returns. 

Although the literature shows that fundamental analysis can predict the stock 

returns, most investors may not be able to sufficiently read through the financial 

statement data and figure out the intrinsic value of the firms (Bernard and Thomas, 1990; 

Abarbanell and Bushee, 1998). Short sellers, however, have been argued to be able to 

catch the overvaluation of glamour stocks and trade them accordingly based on their 

superior information and analytical skills. Prior studies show that short sellers are 

sophisticated investors and can detect problematic firms and over-priced stocks through 

firms’ financial reports (Dechow et al., 2001; Griffin, 2004; Desai et al., 2006; Efendi and 

Swanson, 2009).  

Dechow et al. (2001) use a sample of NYSE and AMEX firms from 1983 to 1993 

to examine the relation between the trading strategies of short-sellers and firms’ 

fundamental ratios. Their results suggest that short sellers use information in the 

fundamental ratios by targeting stocks with high MB ratios and correctly predict 

subsequent lower returns.  

Griffin (2004) studies a sample of firms that has been sued in a federal securities 

class action from 1994 through 2001 and finds that short sellers accumulate their 

positions in firms that involved in investor allegations of security fraud several months just 

prior to corrective disclosures.  
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Desai et al. (2006) use a sample of firms in the U.S Government Accountability 

Office (GAO) reports between January 1997 and June 2002 to investigate the behavior of 

short sellers around earnings restatements. They find that short sellers accumulate their 

positions in restating firms several months before the restatements. Specifically, firms 

with a high level of accruals are shorted more heavily. 

Similarly, Efendi and Swanson (2009) study a sample of 416 restatements 

announced between January 1997 and June 2002 and find that short sellers accumulate 

their positions more than a year before the restatement announcements. As the 

announcement month approaches, their positions increase. Firms that will announce an 

accounting irregularity that attracts class action litigation have the largest short interest.  

Besides using the above mentioned fundamental ratios and restatement 

information, short sellers can also use information from AEM. Zhang (2004) examines 

whether short sellers can detect earnings management by focusing on stocks with large 

income-increasing AEM. She finds that short sellers can detect earnings management 

especially in the last two quarters of a fiscal year and trade consistently with the 

information provided in quarterly reports.  

Hirshleifer et al. (2011) measure the effect on short selling for market 

misvaluation and accruals. Their findings suggest that short selling is positively 

associated with abnormal accruals during 1988–2009. Specifically, Short arbitrage occurs 

primarily among firms in the top AEM decile. Overall, prior accounting research on short 

selling finds that short sellers use the publicly available information to detect problematic 

firms and trade on this information.  

Gunny (2005) mentioned that earnings management can be categorized into 

three groups: accounting irregularity, AEM within-GAAP and REM. Since short selling 

has been shown to be able to use information from accounting irregularity (Desai et al., 
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2006; Efendi and Swanson, 2009) and AEM (Zhang, 2004; Hirshleifer et al., 2011), it is 

interesting to see whether short sellers are also sophisticated enough to use information 

from the third earnings manipulation: REM.  

Prior literature finds that REM is harmful to a firm’s future performance and can 

lead to stock mispricing and market crashes (opportunistic argument). Cohen and 

Zarowin (2010) find firms who engage in REM experience significant negative declines in 

their subsequent performance. Francis et al. (2011) find that firm’s prior REM is positively 

associated with their subsequent stock price crash, which is due to the stocks being 

mispriced under REM. Since short sellers are sophisticated and succeed at identifying 

firms’ problems using their knowledge and information (Zhang, 2004; Desai et al, 2006; 

Efendi and Swanson, 2009), it is possible that short sellers can also detect discretionary 

REM behavior that hides firms’ bad performances in current period.  

On the other hand, literature that supports signaling argument finds that 

managers have better information about firms’ future and growth potential. Their choices 

of REM signal firms’ good performance. Gunny (2010) finds that firms who engage in 

REM to just meet earnings benchmarks have better future performances than those who 

do not use REM. Chen et al. (2010) also find that firms who use REM only to meet 

analysts’ forecasts outperform those who use AEM only. If REM is a signal for firms’ 

future good performances, then short sellers will avoid to follow firms with high REM 

because their trading strategies are based on the potential bad news. Therefore, if REM 

is used by managers to signal future favorable performance, then REM would be 

interpreted as good news, and we would expect to see a negative association between 

short selling activity and REM.  
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Since REM can be either opportunistic or signaling choices of managers and 

short sellers will trade accordingly, my first hypothesis, stated in the null form, is as 

follows:   

   H1：There is no association between the level of REM in current period and 

the level of short selling activity in subsequent period. 
 

4.2 Can Short Selling Activity Affect Firms’ Subsequent REM Behavior?  

Prior literature has documented how the internal corporate governance factors 

constrain firms’ earnings management behavior. Many evidence shows that high level of 

earnings management is associated with weak corporate governance, and strong 

corporate governance can reduce firms’ earnings management.  

Chtourou et al. (2001) examine the relationship between the characteristics of 

audit committee and boards of director and the extent of firms’ earnings management. 

Using two groups of US firms, one with high and the other with low levels of discretionary 

accruals in the year 1996, they find that a larger proportion of outside audit committee 

and board members constrains AEM.  

Similarly, Klein (2002) also examines whether audit committee and board 

characteristics are related to earnings management. Using a sample of 692 publicly 

traded U.S. firm-years, she finds that AEM is negatively related to audit committee and 

board independence. Consistent with this finding, she further finds a large increase in 

AEM when firms reduce the board or audit committee independence.  

Bowen et al. (2008) examine the cross-sectional relation between an aggregate 

index of accounting discretion (composed of abnormal accrual usage, accrual-based 

smoothing of earnings and the tendency to avoid negative earnings surprises) and 

corporate governance quality. They find a significant association between accounting 

discretion and proxies for weak corporate governance structures as measured by high G-
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score, CEO dual position, top five officers that serve on the board, low managerial 

ownership, high CEO bonus, etc.  

Visvanathan (2008) examines the role of corporate governance in the context of 

REM where firms attempt to manipulate accounting numbers by deviating from their 

normal operating practices. He examines several overall board characteristics and audit 

committee characteristics. However, some of the factors that have been found to be 

significant in constraining AEM fail to reduce firms’ REM activities.  He only finds that 

firms with a higher proportion of independent directors have a lower REM.  

Cheng et al. (2012) examine whether internal governance affects the extent of 

REM. They use key subordinate executives’ horizon (i.e., the number of years until 

retirement) and their relative pay (i.e., the average pay of subordinate executives divided 

by CEO pay) to measure the effectiveness of internal governance. Results show that the 

extent of REM decreases with key subordinate executives’ horizon and their relative pay.  

Chen et al. (2013) tests the trade-off between independence and informativeness 

of the board in monitoring REM. They argue that although outside directors are more 

independent and found to be more effective at monitoring AEM, they may not be as 

effective as inside directors at monitoring REM because REM requires sufficient firm-

specific knowledge to detect and involves real decisions that deviate from normal 

business practice. Their findings suggest that lower board independence is associated 

with lower REM. 

Besides the above mentioned internal governance factors, prior studies also 

document some external disciplinary mechanisms that can reduce firms earnings 

management. One of such external mechanisms is the external auditor.   

Using a sample of 10,379 Big Six and 2,179 non-Big Six firm years, Becker 

(1998) find that clients of non-Big Six auditors report discretionary accruals that are 1.5-
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2.1 percent higher than the discretionary accruals reported by clients of Big Six auditors. 

This result shows that larger auditors provide a better external monitoring mechanism.  

Becker et al. (1998) use auditor brand name to proxy for audit quality. Balsam et 

al. (2003) and Krishnan (2003), on the other hand, use auditor industry specialization as 

a proxy for audit quality and study how audit quality constrains clients’ earnings 

management. Both studies use a sample of clients of Big 6 auditors and find clients of 

nonspecialist auditors report absolute discretionary accruals that are higher than the 

discretionary accruals reported by clients of specialist auditors. The results further show 

that high quality of auditing, an external monitoring mechanism, can mitigate firms’ 

earnings management.    

Analyst coverage is another external monitor that has been studied. Yu (2008) 

examines equity analysts’ influence on managers’ earnings management decisions. 

Using a sample from 1988 to 2002, he finds that firms followed by more analysts manage 

their earnings less, which suggests that analysts serve as an external monitor on 

managers.  

Hong et al. (2012) use a simultaneous equation system to study the relationship 

between earnings management (both REM and AEM) and analyst following. They argue 

that analysts’ decisions to follow a firm and managers’ decisions to manage earnings are 

jointly determined. Their results suggest that firms with a lower level of earnings 

management offer a better information environment to attract analyst to follow, while 

analyst following has a monitoring role on earnings management and results in lower 

levels of both REM and AEM. 

Institutional investors’ ownership has also been found as an external monitoring 

mechanism. Mitra and Cready (2005) empirically examine the relationship between 

institutional shareholding and earnings management. They find that institutional stock 
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ownership is negatively related to AEM. Their analysis demonstrates that the negative 

relationship is attributed to the fact that institutional shareholder plays a monitoring role 

which constrains management’s ability to opportunistically manage earnings.  

Similarly, Koh (2003) examines the association between institutional ownership 

and earnings management strategies used by the Australian firms. He finds a negative 

association between institutional ownership and earnings management at the higher 

levels of institutional ownership. These findings suggest that institutional investors can 

act as an external governance mechanism in reducing myopic earnings management 

when they have a sufficiently high level of ownership. 

Short sellers, another group of investors, are found to be related to poor future 

stock returns. Figlewski (1993) finds that if the firm is heavily shorted, it will have low 

future excess returns. Senchack and Starks (1993) find that abnormal short interest are 

correlated with negative abnormal returns. Asquith and Meulbroek (1995) form a portfolio 

of stocks which have short interest more than 2.5%, and they find that this portfolio 

performs worse than the overall market. Aitken et al. (1998) investigate the market 

reaction to short sales on an intraday basis. They find an average reassessment of stock 

value following short sales of up to −0.20 percent with adverse information impounded 

within a short time period.  

Managers, on the other side, have pressure to build credibility with the capital 

market and to maintain firms’ stock prices (Graham et al. 2005). The rapid increases in 

stock and option compensations to US managers, and the increases in litigation upon 

stock price big drop lead to an increasing emphasis on stock price performance (Brown & 

Higgins, 2001). To the extent that short sellers trade on firms’ bad news and when the 

company is in poor financial condition, its CEO will first try to survive because their 

primary goal is to continue their operations (Graham et al., 2005). If managers are 
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concerned about the negative effect from short sellers’ trading activity, we expect that 

they will reduce their costly REM activities when they notice a high volume of short sales 

of their stocks. Whether short selling services as an external monitoring mechanism over 

REM is an empirical question. Therefore, my second hypothesis, stated in alternative 

form, is as follows:            

H2：The level of REM in subsequent period is negatively related to current 
period short selling activity. 
 

4.3 Do Short Selling Regulation Changes Affect the Interactions Between REM and Short 

Selling Activity? 

Prior studies have examined the short selling regulations on market efficiency. 

Jones (2008) investigates short selling regulations during the 1930s that made short sale 

more difficulty. He finds that the rule requiring brokers to obtain written authorization from 

customers before lending stocks to short sellers causes a decline in market liquidity. 

Alexander and Peterson (1999) find that the uptick rule hinders the price discovery 

process. Boehmer et al. (2013) study the impact of the short selling ban for 797 financial 

firms and find that the ban caused degradation in market quality which is measured by 

spreads, price impact and price volatility. Beber and Pagano (2013) examine the short 

selling regulations in an international context and find that imposing bans on short selling 

diminishes market liquidity and slows down the price discovery process. 

In terms of the recent naked short selling rule change, there are similar findings. 

Kolasinksi et al. (2010) examine the 2008 rule to ban naked short selling and find 

degradation in market quality. Liu et al. (2012) show that actions by the SEC to eliminate 

naked short sales are likely to impede informed arbitrage and reduce market efficiency. 

Fotak et al. (2009) investigate the impact of naked shorting on market quality and find 

that naked shorting leads to a significant reduction in positive pricing errors, pricing error 
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volatility, return volatility, bid-ask spreads and order imbalances. Consistent with this 

finding, they document that the 2008 SEC ban on naked short-selling reduces liquidity 

and pricing efficiency. Boulton and Braga-Alves (2010) also find that the restrictions on 

naked short selling negatively impact various measures of liquidity, such as bid-ask 

spreads and trading volume.   

The above evidence suggests that the introduction of the naked short selling 

restriction in 2008 to replace the uptick rule diminishes the market liquidity and market 

efficiency, slows down the price discovery and is harmful to short selling. If short sellers 

are more restricted from freely trading on stocks because of the rules change, then their 

interactions with REM firms might be weakened. My third hypothesis concerns whether 

the regulation change from the uptick rule to naked short selling rule in 2008 affects the 

interactions between short selling activity and REM, which is stated in alternative form as 

follows: 

H3：The interactions between short selling activity and REM are weakened by 
the SEC recent short selling rule changes. 
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Chapter 5  

Methodology  

5.1 Measures of REM 

Prior studies identify potential REM activities by estimating abnormal levels of 

business activities with expectation models. Among all the expectation models, 

Roychowdhury (2006) models are the most frequently cited in literature. His models 

capture the operating and investing activities manipulation such as discretionary 

expenditures, overproduction and abnormal cash flows from operation.  

5.1.1 Roychowdhury (2006) Model   

To measure the level of REM, Roychowdhury (2006) expresses the normal cash 

flow from operations, the normal production costs and the normal discretionary 

expenditures as linear functions of sales and change in sales. The abnormal value is the 

actual minus the normal value. Specifically, the following cross-sectional regressions are 

estimated for every industry and year: 

CFOit/Ait-1= k0+k1(1/Ait-1)+ k2(Sit /Ait-1) + k3(ΔSit/Ait-1) +εit                              （1） 

PRODit /Ait-1= k0+k1(1/Ait-1)+ k2(Sit/Ait-1) + k3(ΔSit/Ait-1)  +k4(ΔSit-1/Ait-1) +εit          （2）                                                                                                                                                                                   

DISEXPit/Ait-1= k0+k1(1/Ait-1)+ k2(Sit-1/Ait-1) +εit                                           （3） 

Where: 

CFOit= Cash flow from operations for firm i in fiscal year t. 

PRODit= Production costs for firm i in fiscal year t, calculated as COGS plus 

changes in inventory for firm i in fiscal year t. 

DISEXPit= Discretionary expenses for firm i in fiscal year t, calculated as the sum 

of R&D expenses and SG&A expenses for firm i in fiscal year t. 

Ait = Total assets for firm i at the end of fiscal year t. 

Sit= Sales for firm i in fiscal year t. 
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ΔSit= Changes of sales from fiscal year t-1 to fiscal year t, calculated as Sit -Sit-1. 

I estimate the model for each firm-year from the same two-digit SIC code. Only 

firm-years data with ten or more firms in the same industry in a particular year will be 

used in the model estimation. This requirement is to ensure that there are sufficient data 

for the model parameter estimation. Applying the parameter estimates to the actual 

values of independent variables provides predict values. The abnormal levels of the 

above operating and investing activities, calculated as the actual values minus the predict 

values, are the measures of REM and are denoted as ABCFO, ABPROD, ABDISEXP. 
5
 

Following Cohen and Zarowin (2010), I also compute two comprehensive 

measures of REM. RM1 is calculated as the sum of ABDISEXP multiplied by negative 

one (in this way, we have higher amount representing the higher level of cutting 

discretionary expenses) and ABPROD. RM2 is calculated as the sum of ABCFO and 

ABDISEXP, with both addends multiplied by negative one. Thus, the higher the amount, 

the higher level of REM is (i.e. manipulating sales and cutting discretionary expenses to 

manage earnings upwards).
6
 

5.2 Measures of Short Selling Activity 

Currently the detailed transaction data of short selling are not publicly available. 

But the NYSE, AMEX and NASDAQ report short interest data for stocks on a monthly 

basis. COMPUSTAT also provides short interest data which represents the short position 

held on the 15th business day of each month.  

                                                
5 ABCFO and ABDISEXP are calculated as the estimated residuals from Eq. (1) and (3) 
respectively, multiplied by -1. This makes the higher levels of ABCFO and ABDISEXP as 

indicators of the higher levels of REM. 
6 Cohen and Zarowin (2010) do not combine ABPROD, ABCFO and ABDISEXP together 

because activities that lead to abnormal production costs also lead to abnormal low cash flow from 

operation. Adding these two amounts leads to double counting. 
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5.2.1 Deflated Short Interest 

Prior studies use deflated short interest to capture short trading level (Dechow et 

al., 2001; Zhang, 2004; Efendi and Swanson, 2005; Desai et al., 2006). This is equal to 

the number of common shares shorted divided by the total number of common shares 

outstanding. Following the prior literature, I use the monthly short interest data from 

COMPUSTAT Supplemental Short Interest File and divide the raw short interest data by 

the total number of common shares outstanding at the end of the month.  

5.2.2 Abnormal Deflated Short Interest 

In addition to deflated short interest data, prior studies also use abnormal 

deflated short interest as a measure of short selling activities. Following Karpoff & Lou 

(2010), I estimate the expected deflated short interest using the following model: 

SHORTit=       αpt SIZEipt+         βpt BMipt+        γpt MOMipt+      δktINDikt+εit            (4)                                                                                                                                                                            

Where： 

SHORTit = Deflated short interest for firm i in month t. 

SIZEipt= Dummy variables of market capitalization for firm i in size portfolio p at 

the beginning of month t. Specifically, if firm i is assigned to the portfolio with the lowest 

market capitalization at the beginning of month t, then SIZEi,low,t = 1, SIZEi,medium,t = 0, and 

SIZEi,high,t = 0, if firm i is assigned to the portfolio with the medium market capitalization at 

the beginning of month t, then SIZEi,low,t = 0, SIZEi,medium,t = 1, and SIZEi,high,t = 0. 

BMipt= Dummy variables of book-to-market ratio for firm i in BM portfolio p at the 

beginning of month t. Defined in the same way as SIZE. 

MOMipt= Dummy variables of prior six months’ cumulative stock returns 

(Momentum) for firm i in MOM portfolio p at the beginning of month t. Defined in the same 

way as SIZE. 

INDikt= Industry dummies equal to1 if firm i belongs to industry k in month t. 
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The abnormal deflated short interest is the raw deflated short interest minus the 

expected deflated short interest estimated from equation (4). 

5.3 Research Design 

If the detecting and monitoring relationships of short selling and REM are not 

jointly determined, H1 and H2 are tested separately using the OLS methods. 

5.3.1 Test of H1 

To test my first hypothesis about whether short sellers can detect REM, I 

estimate the following regression using the OLS method: 

SHORTit+1 =𝛼0 + 𝛼1REMit+ 𝛼2VOLUMEit + 𝛼3SIZEit + 𝛼4OPTIONit + 

𝛼5CONVDEBTit + 𝛼6DIVit + 𝛼7MBit + 𝛼8CRSPVWt +    𝛼kINDikt +𝜀1it                                  (5)                                              

Where: 

SHORTit+1=Deflated short interest or abnormal deflated short interest for firm i 

three months after the end of fiscal year t 
7
. See section 5.2 for detailed calculations of 

deflated short interest and abnormal deflated short interest. 

REMit=Measures of real earnings manipulation for firm i in fiscal year t. Following 

Roychowdhury (2006) models, I use three single measures of operating and investing 

activities manipulation, ABCFO, ABPROD, ABDISEXP and following Cohen and Zarowin 

(2010), I use two additional aggregate measures, RM1 and RM2. See section 5.1 for 

detailed calculations. 

VOLUMEit=Annual trading volume of shares scaled by total number of common 

stocks outstanding for firm i in fiscal year t.    

                                                
7 The SEC requires that firms file 10-K reports within 90 days after the fiscal year-end, therefore, I 

measure short selling activity as three months after the fiscal year-end to allow for the financial 

statement information to be publicly available. 

 




k

1k



48 

SIZEit=Natural log of the product of common stocks outstanding and fiscal year-

end stock price for firm i in fiscal year t.    

OPTIONit= Equals 1 if a stock for firm i has traded options  in fiscal year t, and 0 

otherwise. 

CONVDEBTit= Equals 1 if firm i has convertible securities in fiscal year t, and 0 

otherwise. 

DIVit=Annual dividend yield for firm i in fiscal year t, which is the dividends 

divided by the fiscal year-end closing price.  

MBit= MB ratio for firm i at the end of fiscal year t, which is the market value of 

common equity divided by book value of common equity. 

CRSPVWit= CRSP value-weighted index at the end of fiscal year t. 

The primary variable of interest in the above regression is REM. I expect a 

positive coefficient for REM, indicating that short sellers will hold more positions in firms 

with higher levels of REM.  

Following Dechow et al. (2001), Zhang (2004), Arnold et al. (2005) and 

Hirshlerfer et al. (2011), I include several control variables that are documented as 

determinants of short selling in the regression model.   

First, I include two measures of how easy it is to borrow stocks for short selling. 

Stocks with high trading volumes (VOLUME) are more liquid and easier to borrow and 

hold short positions (Arnold et al, 2005).  Large capitalization firms (SIZE) provide more 

supply for the short sale. Therefore, I expect positive coefficients on VOLUME and SIZE.  

Second, I include two dummy variables: OPTION and CONVDEBT to capture the 

riskiness of short sale. Stocks with option contracts are less risky for short selling 

because short sellers can use options to hedge their positions. Similarly, convertible debt 

has an imbedded warrant on the underlying stock. Therefore, it is less risky to short 
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stocks with convertible debt (Graham et al., 1999).  I expect positive coefficients on these 

two control variables. 

Third, I include annual dividend yield (DIV) to measure the extra costs for short 

selling. Dividends must be paid by investors who hold the short position. The higher the 

annual dividend yield, the more costly for traders to short the stocks. I expect a negative 

coefficient on DIV.  

Finally, I include MB ratio and CRSP value-weighted index (CRSPVW). Short 

sellers target firms priced highly relative to their fundamentals (Dechow et al., 2001). I 

expect a positive coefficient on MB ratio. Traders are more likely to short stocks in a bear 

market than in a bull market since stock prices are affected by the overall market 

conditions. Following Arnold et al (2005), I include CRSPVW to control the overall market 

effects and expect a negative coefficient.  

I also include a set of 2-digit industry dummies in Equation (5) to control for any 

potential industry effects. I do not include the year dummies because the end of year 

CRSP value-weighted index (CRSPVW) has already captured the variation across the 

years.   

5.3.2 Test of H2 

To test the monitoring role of short selling (H2), I estimate the following 

regression using the OLS method: 

REMit+1= β0 + β1SHORTit+ β2SIZEit + β3MKTSHit + β4MBit + β5ROAit +  

β6DEBTit + β7BIG4it + β8LITIGATIONit + β9NOAit + β10INSTITUTEit + β

11OUTDIRECTORit + β12BOARDSIZEit + β13LGBDMTGSit +       βtYEARt + 𝜀2it            (6)                                                                                                                                                                                                                                                                                                                                   

SHORTit=Average (abnormal) deflated short interest for firm i in fiscal year t, see 

section 5.2 for detailed calculations of deflated short interest and abnormal deflated short 

interest. 
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MKTSHit= Ratio of firm i’s sales to the total sales of its industry in fiscal year t. 

Industry grouping is based on three-digit SIC codes (Zang, 2012). 
8 

ROAit = Net income divided by average total assets for firm i in fiscal year t. 

DEBTit = Sum of short term and long term debt divided by average total assets 

for firm i at the end of fiscal year t. 

BIG4it = Equals 1 if firm i is audited by a Big 4 firm in fiscal year t, and 0 

otherwise. 

LITIGATIONit= Equals 1 if firm i’s SIC code is 2833–2836, 8731–8734, 7371–

7379,3570–3577,3600–3674 in fiscal year t, and 0 otherwise. 
9
 

NOAit= Shareholders’ equity less cash and marketable securities plus total debt 

divided by average total assets for firm i at the end of fiscal year t.  

INSTITUTEit= Equals 1 if a majority of outstanding shares is held by institutions 

for firm i in fiscal year t, and 0 otherwise. 

OUTDIRECTORit=Sum of the number of outside directors and the number of 

outside-related directors divided by the total number of all directors for firm i in fiscal year 

t. 

BOARDSIZEit =Natural log of the total number of all directors for firm i in fiscal 

year t. 

LGBDMTGSit = Natural log of the number of full board meetings held for firm i in 

fiscal year t. 

Other variables are defined same as in equation (5).  

                                                
8 I also use the Herfindahl-Hirschman Index - HHI as another proxy for market-leader status. HHI 

is a measure of market concentration. It is calculated by squaring the market share of each firm 
competing in a market, and then summing the resulting numbers. The higher HHI is, the more the 

market is concentrated and the lower its competition is. The results are the same if I use HHI or 

MKTSH as measures of Market-leader status.  
9 Following Cohen and Zarowin (2010), these high litigation industries include pharmaceuticals, 

biotechnology, computers, and electronics. 
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The primary variable of interest in the above regression is SHORT. If short selling 

has a monitoring role over firms’ REM, I expect a negative coefficient for this variable.  

Following Roychowdhury (2006), Cohen et al. (2008), Cohen and Zarowin (2010) 

and Zang (2011), I also include several control variables that affect firms’ REM choices in 

the regression model.   

First, I include several firms’ characteristics that are documented as factors that 

induce firms to do REM. Large firms (SIZE) have greater incentives to manage earnings 

(Becker et al, 1999; Payne and Robb, 2000). Market leaders (MKTSH) have more 

competitive advantages than their followers; therefore, they are affordable to do REM 

(Zang, 2012). High growth firms are penalized more by the stock market when they miss 

earnings thresholds. They have more pressure to meet earnings thresholds and engage 

in more REM. I use MB ratio to measure firms’ growth potential. ROA, a measure of 

firm’s performance, is positively related to REM (Hong et al., 2012). Firms with more debt 

(DEBT) are more likely to avoid missing benchmarks under debt covenants 

(Roychowdhury, 2006). I expected positive coefficients on all these incentive measures 

(i.e. SIZE, MKTSH, MB, ROA and DEBT).  

Second, I include three variables that are documented as external monitoring 

factors over firms’ earnings management. Firms facing greater scrutiny from auditors and 

institutional owners and firms facing higher litigation penalties will do less AEM but will 

increase their REM engagement (Roychowdhury, 2006;  Zang, 2012; Cohen and 

Zarowin, 2010). I expect positive coefficients on BIG4, LITIGATION and INSTITUTE.  

Third, I include NOA as a control variable to address the concern that prior 

overstated NOA will constrain firm’s use of AEM. When firms’ abilities to do AEM are 

constrained, they will use more REM instead (Zang, 2012; Ho et al, 2012). I expect a 

positive coefficient on NOA.    
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Finally, I include a set of corporate governance variables. Prior studies show that 

board size (BOARDSIZE), number of board meetings (LGBDMTGS) and board 

composition (OUTDIRECTOR) will affect firms’ AEM choices (Dechow et al, 1996; Xie et 

al, 2003; Bowen et al, 2008). However, in the context of REM, Visvanathan (2008) 

actually fails to find strong support for some of the board of directors factors that have 

been found to be significant in constraining AEM. Therefore, I do not have any 

expectations regarding board of directors variables.    

I also include the year dummies in Equation (6) to control for macroeconomic 

effects that might affect firms’ choices of REM. I do not include the industry dummies 

because the way I define LITIGATION is based on the firms’ industry classifications. 

Adding industry dummies will only bias the estimation of LITIGATION.  

5.3.3 Simultaneous Analysis of H1 and H2 

If short selling activity and REM are jointly determined, the unexplained portions 

of SHORT and REM are correlated. SHORT and REM are endogenous (i.e. Cov(REM, 

𝜀1t) ≠0; Cov(SHORT, 𝜀2t) ≠0). If the error terms of equations (5) and equation (6) are 

correlated with the endogenous variables, then the coefficients estimated using OLS will 

be biased and inconsistent. 

To solve this endogeneity problem, I follow Hong et al. (2012) and use two-stage 

least-squares (2SLS) to jointly estimate the equations. In the first stage, I regress each of 

the jointly determined endogenous variables against all the control variables in the 

system: 

SHORTit=𝛼0 + 𝛼1SIZEit + 𝛼2MKTSHit + 𝛼3MBit + 𝛼4ROAit + 𝛼5DEBTit + 𝛼6BIG4it + 

𝛼7LITIGATIONit + 𝛼8NOAit + 𝛼9OPTIONit + 𝛼10VOLUMEit + 𝛼11DIVit + 𝛼12CONVDEBTit + 

𝛼13CRSPVWit + 𝛼14INSTITUTEit  + 𝛼15OUTDIRECTORit + 𝛼16BOARDSIZEit +                            

𝛼17LGBDMTGSit +𝜀it                                                                                                     （7）                                                                                                                                                                                                          
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REMit = β0 + β1SIZEit + β2MKTSHit + β3MBit + β4ROAit + β5DEBTit + β6BIG4it + 

β7LITIGATIONit + β8NOAit + β9OPTIONit + β10VOLUMEit + β11DIVit + β12CONVDEBTit+ 

β13CRSPVWit + β14INSTITUTEit  + β15OUTDIRECTORit + β16BOARDSIZEit+ β

17LGBDMTGSit + 𝜀it                                                                                                      （8）                    

  In the second stage, I use the predicted values of REM and SHORT from 

equations (7) and (8) instead of the actual values to estimate equations (5) and (6): 

 SHORTit+1 =𝛼0+ 𝛼1            + 𝛼2VOLUMEit + 𝛼3SIZEit + 𝛼4OPTIONit +                    

𝛼5 CONVDEBTit + 𝛼6DIVit + 𝛼7MBit + 𝛼8CRSPVWt +       𝛼kINDikt + 𝜀it                         （9）                                      

REMit+1= β0+ β1                 + β2SIZEit + β3MKTSHit + β4MBit + β5ROAit + β6DEBTit 

+ β7BIG4it + β8LITIGATIONit + β9NOAit + β10INSTITUTEit + β11OUTDIRECTORit +            

β12BOARDSIZEit + β13LGBDMTGSit +        βt YEARt + 𝜀it                                        （10）                     

          Where: 

           and                   are the predicted values of REM and SHORT from 

Equations (7) and (8), other variables are defined same as in previous tables.           

5.3.4 Test of H3 

To test whether the new regulations over short sale affect the interactions 

between REM and short selling activity, I divide the sample period to pre- and post- 2008 

periods. I add a dichotomous variable (SSRULE) that assumes a value of one if the 

observation is for the post-2008 period and zero for the pre-2008 period to the equations 

(5) and (6). I also interact this variable with the primary variables of interest in the 

regressions.  

SHORTit+1 =𝛼0 + 𝛼1REMit + 𝛼2VOLUMEit + 𝛼3SIZEit + 𝛼4OPTIONit + 

𝛼5CONVDEBTit + 𝛼6DIVit + 𝛼7MBit + 𝛼8CRSPVWt + 𝛼9SSRULE + 𝛼10SSRULE*REM +      

𝛼kINDikt +𝜀it                                                                                                                      (11)                                    
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REMit+1= β0 + β1SHORTit + β2SIZEit + β3MKTSHit + β4MBit + β5ROAit + β6DEBTit + 

β7BIG4it + β8LITIGATIONit + β9NOAit + β10INSTITUTEit + β11OUTDIRECTORit+ 

β12BOARDSIZEit + β13LGBDMTGSit + β14SSRULE + β15SSRULE*SHORT + 𝜀it            (12)                                                                                                                                                                                                                                                                                                                              

Where:            

SSRULE=A dichotomous variable that assumes a value of one if the observation 

is for the post-2008 period (i.e. 2009-2012) and zero for the pre-2008 period (i.e. 2003-

2007). 

Other variables are defined same as previously.   

I don’t include the year dummies in equation (12) because the regulation dummy 

variable SSRULE captures the variation across different time periods. Including the year 

dummies in this model will bias the estimations of SSRULE and SSRULE*SHORT.    

The primary variable of interest in equation (11) ((12)) are the interaction term 

between the new regulation and REM (short selling), SSRULE*REM (SSRULE*SHORT). 

If the new regulations weaken the link between REM and short selling activity, I expect a 

negative coefficient on the interaction term for equation (11) and a positive coefficient for 

equation (12). 
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Chapter 6  

Empirical Results 

This chapter presents the empirical results of the study. I first describe the 

sample selection procedure and statistics of the sample, followed by the empirical results 

of both OLS and simultaneous equation analyses of hypotheses 1 and 2. I then test the 

hypotheses 1 and 2 using the abnormal short interest as a measure of short selling 

activity. Finally, I present the results of hypothesis 3.      

6.1 Sample Selection and Descriptive Statistics 

My sample covers the years from 2003 to 2012 with data available for measuring 

short selling activity, REM and other control variables. For H1 and H2 tests, I use the full 

sample period. To test H3, I divide the sample period into two parts: the period before the 

2008 short selling rule changes and the period after the enactment of the new short 

selling rules. My pre-2008 sample period starts from the year 2003, which is after SOX as 

we notice an increased level of REM (Cohen et al., 2008). To be included in the study, a 

firm has to meet the following criteria: 

(1) The firm has the short interest data available from the COMPUSTAT 

database over the sample period of 2003-2012. 

(2) The firm has the required accounting data from the COMPUSTAT database 

over the sample period of 2003-2012. 

(3) The firm has stock return and trading volume data from the Center for 

Research in Security Price (CRSP) database over the period of 2003-2012. 

(4) The firm has the board of directors data from Corporate Library over the 

period of 2003-2012. 

(5) The firm has a fiscal-year end of 12/31.  

(6) The firm is not a financial firm.  
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(7) For each fiscal year, I require at least 10 companies in a particular industry for 

model estimation.  

Table 1 reports how I select the whole sample. The initial sample has 44,401 

firm-year observations with sufficient COMPUSTAT data for calculating REM. Prior 

research  argues that firms in the financial industry have different incentives and 

regulations in terms of earnings management (Matsumoto, 2002), therefore, I exclude 

firms from the financial industry (SIC codes 6000- 6999), which gives me 42,275 firm-

year observations. The study includes both CRSP and COMPUSTAT data. CRSP data 

are on a calendar-year basis while COMPUSTAT data are on a fiscal-year basis. To 

avoid mismatch between different databases, I require the sample firms to have a fiscal-

year end of 12/31. This requirement further reduces the sample to 28,248 firm-years. To 

ensure that there are sufficient data for REM model parameter estimation, I require firm-

years data with ten or more firms in the same industry in a particular year. After this step, 

the sample is reduced to 27,140 firm-year observations. I further delete 11,042 

observations without short interest data, 846 observations without the required data from 

CRSP and 6,400 observations without board of directors data from Corporate Library, 

leading to 8,852 observations. To avoid result being driven by the outliers, I trim all the 

continuous variables at the top and bottom 1%. The final sample has 7,819 firm-year 

observations.  

Table 2 presents the sample distributions by year and by industry. Panel A 

provides information about the sample distribution by year. There are not many 

observations in the early years of the sample (2003-2005). However, in the later years 

(after 2006), the number of observations increases a lot and does not vary much over the 

years. The increase of the number of observations is due to the fact that short selling 

data in COMPUSTAT Supplemental Short Interest File tripled after the year 2005.  
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Panel B breaks down the sample into pre- and post- SEC short selling regulation 

change periods. I do not include the observations from year 2008 in either pre- or post- 

period because the SEC implemented the naked short selling rule in the middle of 2008. I 

have more data in the post-regulation period than the pre-regulation period. The pre- 

period has 2,987 observations, which constitutes 44 percent of the sample for testing H3 

while the post-regulation period has 3,864 observations and covers 56 percent of the 

sample.  

Panel C presents the sample composition by industry. The sample includes 853 

firms from 38 industries classified by the two-digit SIC code. The large number of industry 

classifications included in this study suggests that the sample firms are representative of 

the universe of the industry. For the entire sample, the highest concentration is found in 

the business services industry with 137 unique firms (16%), followed by chemicals and 

allied products industry (13%), instruments and related products (10%), industrial 

machinery and equipment industry (9%) and electronic & other electric equipment 

industry (9%). 

Table 3 reports the summary statistics of the dependent and independent 

variables. During the sample period 2003 - 2012, the mean (median) deflated short 

interest is 0.05 (0.04) with a standard deviation of 0.05, which indicates that on average 

about five percent of the total number of common shares outstanding are shorted in the 

market. The maximum SHORT value shows that 38% of the total shares are shorted. The 

mean (median) ABDISEXP is 0.54 (0.50) while the means (medians) of ABCFO and 

ABPROD are -0.27 (-0.22) and -0.04 (-0.04) respectively. The two aggregate measures 

of REM level, RM1 and RM2, have means (medians) of 0.50 (0.50) and 0.28 (0.30). It 

seems that during the sample period, firms engage in income increasing REM. This effect 

is driven by the positive abnormal discretionary expenses.  
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The summary statistics also provide some interesting information about the 

control variables. The mean (median) CRSP value-weighted index (CRSPVW) during the 

sample period is 0.02 (0.01). In terms of firms’ characteristics, the mean (median) natural 

log of market capitalization (SIZE) is 7.27 (7.14), the mean (median) market to book ratio 

(MB) is 2.86 (2.21), the mean (median) return on asset ratio (ROA) is 0.03 (0.05) and the 

mean (median) net operating assets scaled by the average total assets is 0.71 (0.72). On 

average, 71 percent of the sample firms are audited by Big 4 firms (BIG4), 21 percent of 

the sample firms have convertible securities (CONVDEBT), 24 percent of the firms are in 

high litigation risk industries (LITIGATION, i.e. pharmaceuticals, biotechnology, 

computers, and electronics industries), 86 percent of the firms have traded options 

(OPTION), 78 percent of the firms have their majority of outstanding shares held by 

institutions (INSTITUTE). 83 percent of board directors are outside directors 

(OUTDIRECTOR) and the firms have a mean (median) dividend yield of 0.01 (0.00) 

(DIV).  

Table 4 provides information about the Pearson correlation coefficients of all 

variables. Panel A presents the correlation matrix for H1 test. Panel B presents the 

correlation matrix for H2 test.  

In Panel A, the main correlations of interest for H1 are the correlations between 

current REM (measured by ABDISEXPit, ABCFOit, ABPRODit, RM1it and RM2it) and 

subsequent short selling level, SHORTit+1. The negative and significant coefficients for 

most of REM measures suggest that if a firm has a higher level of REM in the current 

period, it is less likely that its stocks will be shorted by the short sellers. Other control 

variables are also highly correlated with subsequent short selling activity, which suggests 

that these prior documented variables do affect short sellers’ trading strategies. Most of 

their signs are also consistent with prior research. Firms with high MB ratio, firms with 



59 

convertible securities and firms with traded options are more likely to be shorted as 

indicated by the significant positive correlations between SHORT and MB, CONVDEBT 

and OPTION.  

In Panel B, the main correlations of interest are the ones between current short 

selling activity, SHORTit and the subsequent REM level, namely, ABDISEXPit+1, 

ABCFOit+1, ABPRODit+1, RM1it+1 and RM2it+1. The negative and significant coefficients 

suggest that firms reduce their engagement in REM subsequently if they notice a high 

level of short trading on their stocks, which is consistent with my second hypothesis that 

short selling has a disciplinary role over firm’s use of REM when the firm is under a bad 

news condition. The significant correlations for all of the control variables indicate that 

these prior documented determinants of REM affect a firm’s choice of its REM behavior.  

6.2 Tests of H1 and H2 

6.2.1 Tests of H1 and H2 Using OLS Independently  

If REM and short selling activity are not jointly determined, we can use OLS 

regression to test H1 and H2 independently.   

6.2.1.1 Tests of H1  

My first hypothesis tests whether short sellers trade on firms’ REM information. 

The results of the independent OLS regression of the full sample are reported in table 5. 

This regression includes pooled data for all fiscal years from 2003 to 2012. Model 1 

through Model 5 in table 5 presents regression results using abnormal production costs, 

abnormal cash flow from operations, abnormal discretionary expenses, abnormal 

aggregated REM measures, RM1 and RM2, as REM measure, respectively. RM1 is a 

combination of abnormal discretionary expenses and abnormal production costs while 

RM2 is a combination of abnormal discretionary expenses and abnormal cash flow from 

operations. The independent variable is the subsequent short interest level. The results 
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show that subsequent short interest is significantly and negatively related to abnormal 

production costs (coefficient = -0.0137 and p-value < 0.0001), abnormal cash flow from 

operations (coefficient = -0.006 and p-value =0.02), RM1 (coefficient =-0.0018 and p-

value =0.03) and RM2 (coefficient =-0.0017 and p-value =0.06). Only the abnormal 

discretionary expense measure has an insignificant but still negative coefficient 

(coefficient =-0.0010 and p-value =0.26). 

The significant results suggest that short sellers do not ignore REM information 

or use REM information randomly (in these cases, we will not notice anything significant). 

They trade on firms’ REM information systematically. Specifically, they will avoid trading 

the firms’ stocks if they detect these firms have a high level of REM. As I have discussed 

in Chapter 2, the literature regarding the consequences of REM is mixed. The signaling 

view argues that managers can use REM to signal their future good performance (Gunny, 

2010; Chen et al., 2010). The significant results for H1 suggest that short sellers can 

detect which firms engage in income increasing REM and adjust their trading strategy in 

such a way to avoid shorting the stocks. As we know, short sellers only establish their 

short positions in stocks whose value are expected to decline in the future.  

Consistent with prior research, stocks with high trading volume are easier to 

short and have higher levels of short interest. The coefficient of VOLUME is positive and 

statistically significant at the 1% level (p-value < 0.0001) for all of the five models. The 

coefficients of OPTION and CONVDEBT are positively related to short selling with a 

significant level of 1% for all models, which is consistent with the notion that stocks with 

traded options or convertible securities are less risky to short and therefore have higher 

levels of short interest. The coefficient on MB is positive and significant at the 1 % level 

and this finding is consistent with Dechow et. al (2001), which indicates that overpriced 

stocks with high MB ratios are more likely to be followed by short sellers. Finally, the 
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negative coefficients of CRSP value-weighted index (CRSPVW) indicate that short selling 

activity is reduced in the time period when the overall market performs well.  

6.2.1.2 Tests of H2  

The second hypothesis examines how short selling activity affects the firms’ 

choices of REM behavior. Table 6 reports the results of H2. Models 1 through 5 use 

subsequent abnormal production costs, abnormal cash flow from operations, abnormal 

discretionary expenses, and aggregated REM measures (RM1 and RM2), as the 

dependent variable, respectively. The main variable of interest in all of the five models is 

the current short selling interest (SHORTit). The results show that abnormal production 

cost (coefficient = -0.3114, p-value < 0.0001) and abnormal cash flow from operations 

(coefficient = -0.3997,  p-value < 0.0001) are significantly and negatively related to the 

current short selling activity. However, the abnormal discretionary expense is positively 

related to short selling activity. The result of abnormal discretionary expense seems 

inconsistent with other REM measures. But if the simultaneous model is used, the sign 

for abnormal discretionary expense becomes negative, which is consistent with the 

results of other REM measures. I will talk about the simultaneous model in detail in 

section 6.2.2. The two aggregate measures of REM are also negatively related to current 

period short selling activity.  

The negative relationship between current period short selling activity and 

subsequent REM suggests that when firms engage in REM, they will take the market 

information into consideration. The current high level of short selling activity shows that 

these firms are viewed by the short sellers to be in a bad condition already. The firms will 

reduce their REM activity or they may not be able to afford to do REM subsequently 

because short selling makes their situation even worse. Meanwhile, according to the 

signaling theory, the signal must be too costly to be imitated by "bad firms" (Leland and 
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Pyle, 1977). Therefore, one condition for REM to be a signal is that it should be costly for 

bad firms to use. In this sense, the negative results for H2 also support the signaling 

argument that if the firms are already in a bad condition, as indicated by the high level of 

short selling, they will do less REM because it is too costly for them to do. This result also 

provides evidence supporting the argument that short sellers serve as an external 

monitoring function to restrict firms’ REM behavior.  

Table 6 also provides several significant results for the control variables. The 

signs for most of these control variables’ coefficients are in line with our expectations and 

those of prior studies. Prior studies have found mixed results about how the board of 

directors affects firms’ earnings management (Dechow et al, 1996; Xie et al, 2003; 

Bowen et al, 2008). I find that abnormal production cost is negatively related to the 

number of board meetings, but abnormal cash flow from operations and abnormal 

discretionary expenses are positively related to the number of board meetings. The 

percentage of outside directors is positively associated with abnormal production cost, 

but is negatively associated with abnormal discretionary expenses. The board size has 

opposite effects on firms’ choice of abnormal discretionary expenses, but it negatively 

affects other REM measures. Institutional ownership affects abnormal discretionary 

expenses positively, but affects the two aggregate measures of REM negatively. Finally, 

large, high growth and high litigation risk firms tend to have less abnormal production 

cost and abnormal discretionary expenses but more abnormal cash flow from operations. 

6.2.2 Tests of H1 and H2 Using the Simultaneous Equation 

From the above OLS tests, we can see that the current period REM level is 

associated the subsequent short selling activity. Furthermore, the current short selling 

level also affects firms’ later choices of REM. The findings suggest that REM and short 

selling activity are jointly determined. To solve this endogeneity problem, I use 2SLS to 
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jointly estimate the equations. In the first stage, I regress REM measures or deflated 

short interest against all the control variables in both equations (5) and (6). In the second 

stage, I use the predicted values of REM and deflated short interest to estimate the 

relationships between REM and short selling activity.   

Table 7 displays the simultaneous equation results for H1. The associations 

between current REM and subsequent short selling interest are only negative and 

significant for abnormal production cost (coefficient = -0.0952,  p-value < 0.0001) and 

abnormal cash flow from operations (coefficient = -0.0481,  p-value < 0.0001). The 

results show that if firms have a high level of abnormal production cost or abnormal cash 

flow from operations, they are less likely to be followed by the short sellers. However, the 

coefficients for model 3 and model 4 are marginally significant but they have opposite 

signs, which may indicate that the simultaneous results for abnormal discretionary 

expenses and its aggregated measure are not so consistent with signaling argument. 

Table 8 presents the simultaneous equation results for H2 test. The results show 

significant and negative relationships between current deflated short interest and 

subsequent abnormal cash flow from operations (coefficient = -0.4796,  p-value =0.0016) 

and between current deflated short interest and subsequent abnormal discretionary 

expenses (coefficient = -1.7973,  p-value =0.0019). Recall that in section 6.2.1, if I use 

OLS independently to test H2, the coefficient for subsequent abnormal discretionary 

expenses is positive, but here when I use the simultaneous equation, it turns out that the 

subsequent abnormal discretionary expense is negatively related to current period short 

trading.  

In sum, the simultaneous equation results are largely consistent with the OLS 

regression results for H1 and H2. Short seller seems to avoid shorting stocks with a high 

level of REM, indicted by the significant and negative associations between current REM 
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and subsequent short selling activity. On the other hand, if the firms are heavily shorted, 

they will reduce their subsequent REM level, indicated by the significant and negative 

relationships between current short selling activity and subsequent REM level. 

6.2.3 Tests of H1 and H2 Using Abnormal Short Interest Measure 

Following Karpoff & Lou (2010), I also use the abnormal deflated short interest as 

a measure of short selling activity.  

Table 9 reports that, on general, there is a negative association between current 

REM and subsequent level of short selling. Table 10 reports a negative relationship 

between current short selling and subsequent REM except model 3. Although compared 

to the measurement using raw deflated short interest, the results from abnormal deflated 

short interest are not as significant and consistent. But the expectation model I use to 

calculate the abnormal deflated short interest only regresses short interest on firm size, 

BM ratio, momentum and industry dummies. However, as we discussed in section 3.3, 

the determinants of short selling activity are more than those four factors. Therefore, 

using Karpoff & Lou (2010) model to estimate abnormal deflated short interest may suffer 

from specification error. If I have other models to fully capture all factors that affect short 

interest and use the models to estimate the level of abnormal deflated short interest, the 

results might be stronger.  

 

6.3 Tests of H3 

The third hypothesis predicts that the recent SEC regulation changes could affect 

the interactions between REM and short selling activity. I divide the sample period into 

pre- and post- 2008 periods. I add a dichotomous variable (SSRULE) that assumes a 

value of one if the observation is for the post-2008 period and zero for the pre-2008 

period to the models. I also interact this regulation dummy variable with REM and short 
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selling to capture the effect of regulation changes on the interactions between REM and 

short selling activity.  

The results from panel A of table 11 show that subsequent short interest is 

negatively related to current REM level, which is consistent with what I have found in H1 

test. But none of the interaction terms between regulation changes and REM 

(SSRULE*REM) is significant at conventional levels. Panel B shows that subsequent 

abnormal production cost (coefficient = -0.2723, p-value =0. 0025) and abnormal cash 

flow from operations (coefficient = -0.3631, p-value =0. 0125) are significantly and 

negatively related to current short selling activity, which is the same as the results for H2 

test. But again, the interaction terms between the regulation change dummy and short 

selling activity (SSRULE*SHORT) do not show anything significant. Therefore, the results 

from table 11 suggest that the short selling rules change does not affect how short sellers 

trade on firms’ REM information or how short selling activity affects firms’ REM choices. 

In other words, the SEC recent rules change does not affect the interactions between 

REM and short selling activity.  

However, one interesting finding from table 11 Panel A is that the coefficients for 

SSRULE are consistently negative from model 1 to model 5 (p-value <0.0001). This 

result suggests that the SEC recent short selling rules change actually reduces the 

overall short selling volume.  
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Chapter 7  

Summary and Conclusions 

7.1 Summary of Research Questions, Hypotheses and Major Findings 

This paper tests the interactions between REM and short selling activity. 

Specifically, I test whether the level of REM affects the short sellers’ trading activity on 

firms’ stocks and whether short sellers trading on firms’ stocks will affect firms’ 

subsequent REM level. I further test whether recent SEC regulation changes on short 

selling will affect such interactions.  

Graham et al. (2005) reports that managers choose REM over AEM to manage 

earnings, which suggests that REM is likely to be more prevalent than AEM nowadays. 

The increased level of REM brings us a growing body of REM studies (Roychowdhury, 

2006; Xu et al., 2007; Cohen and Zarowin, 2010; Gunny, 2010; Zang, 2012).   

Among those REM studies, there are basically two streams of views. One view is 

the opportunistic argument which states that REM is a deviation from firms’ optimal 

operations and is only for the purpose of increasing current earnings. Specifically, firms 

overproduce to reduce COGS, extend credit terms to boost current sales and cut R&D 

expenses to reduce current expense and increase current net income. On the other 

hand, signaling argument claims that firms use REM to signal their future good 

performance and distinguish themselves from the poor performers. Due to information 

asymmetry, investors usually don’t have as much information as the managers. 

Therefore, managers have to use the costly REM to signal their good news to the 

investors and they can afford to do so because the expected benefits outweigh the 

expected costs (Gunny, 2010). One criterion for REM to be the signal is that it should be 

too costly for poor performers to use. Only in this way, good performers can distinguish 

themselves.  
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Prior research about short selling documents that high short interest predicts 

negative returns and signals bearish market (Senchack and Starks, 1993; Asquith and 

Meulbroek, 1995; Desai et al., 2002). Short selling is found to be negatively associated 

with future stock returns; it is blamed for the market crisis (Reuters. 2008). As a result, 

regulators set various restrictions on short selling, intending to keep the market stable. 

However, Bris et al. (2007) argue that“...markets exist to facilitate the efficient pricing of 

assets, and that restricting short sales reduces market efficiency”.  

Prior literature provides very limited evidence on how earnings management will 

affect short selling activity and vice versa. Zhang (2004) finds that discretionary accruals 

are positively related to short interest and indicates that short sellers establish short 

positions in firms with large AEM. Efendi et al. (2009) find that short sellers establish 

short positions in firms that will announce an accounting irregularity.  

This dissertation extends the research of REM and short selling by empirically 

testing their interactions.  

The first hypothesis tests whether short sellers will trade on firms’ REM 

information. The theory basis for this argument is the fundamental analysis, which says 

that stock prices often deviate from firms’ fundamental values and sophisticated investors 

can discover information that is not fully reflected in current stock prices by analyzing 

firms’ financial statements.  

The OLS regression results for H1show that short sellers use REM information 

from financial statements and they interpret it as good news of the firm and avoid shorting 

stocks with high level of REM. The simultaneous test also finds similar results. However, 

using abnormal short interest as a measure of short selling activity, the negative 

associations between current REM and subsequent short selling activity are not 

significant for two measures of REM, abnormal cash flow from operations and abnormal 
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discretionary expenses. The insignificant results may due to the misspecification of the 

expectation model that I use to calculate the abnormal short interest. Overall, the test 

results support the argument that REM information is used by short sellers in forming 

their trading strategies. Specifically, short seller won’t short stocks with high level of REM. 

The results are more in line with the signaling argument which views REM as a signal for 

good future performance. 

The second hypothesis discusses how current short selling activity will affect 

firms’ subsequent REM behavior. Prior research documents several external factors that 

can monitor and affect firms’ earnings management choices. Those factors include 

external auditor, analyst coverage and institutional investors’ ownership. Short sellers 

have been identified as an external factor that affects firms’ AEM. This paper extends the 

study to REM.  

The OLS regression test results for H2 show that subsequent abnormal 

production costs and abnormal cash flow from operations are negatively related to the 

current short selling level. Although the result of abnormal discretionary expenses is 

inconsistent with other REM measures if I use OLS regression independently, it becomes 

consistent when I use the simultaneous equations. The abnormal deflated short interest 

test also shows the similar results as the raw short interest test for H2. The negative 

coefficients from all of the tests indicate that if a firm is heavily shorted, it will reduce its 

REM activity. The results support the argument that short sellers can serve as an 

external monitoring function over firms’ REM.  

Evidence from H1 suggests that REM signals firms’ good future performance 

while evidence from H2 suggests that short selling can discipline firms’ REM behavior. It 

may seem that the results for H1 and H2 are conflicting, but they actually talk about 

different situations. In H1, managers first select their REM level based on the information 
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they have and then the short sellers decide whether they will follow the firms or not based 

on the information conveyed by the manager. In H2, short sellers first follow the firms 

because they know the firms are going to perform worse and because of the short seller’ 

shorting of firms’ stocks, the firms will take less risky operation strategies. What I find 

here is that they will do less REM, which is consistent with Graham et al. (2005), who find 

that if the company has poor financial health, its CEO will first try to survive because the 

primary goal for firms with poor financial health is to continue their operations. Put H1 and 

H2 together, the results show that REM is costly to the firm and the firm can only use it as 

a signal when it is under a good financial condition.  

The third hypothesis tests whether the interactions between short selling activity 

and REM will be affected by the SEC regulation change. Prior studies show that current 

short selling regulation change, especially the introduction of the new rule, “naked short 

selling antifraud rule” to replace the prior uptick rule, diminish the market liquidity and 

market efficiency and slow down the price discovery (Kolasinksi et al., 2010; Fotak et al., 

2009; Liu et al., 2012). If the market is not efficient and the price discovery process is 

slowed down by the new regulation, the information transmission between firms and short 

sellers might be harmed. Therefore, I hypothesize that the interactions between firms’ 

REM and short sellers trading activity will be weakened because of the change. 

However, the results in table 11 fail to support my H3. Short sellers consistently 

avoid shorting stocks with high level of REM while firms continuously use the information 

from short interest to determine their REM behavior before and after the SEC’s rule 

change.  

In summary, the test results show strong interactions between REM and short 

selling activity both before and after the recent SEC short selling regulation change. Short 

sellers use accounting information to trade. Particularly, they avoid following stocks with 
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high levels of REM, which suggests that firms use costly REM to signal their good future 

performance. On the other hand, heavily shorted firms cannot afford to do REM, which 

supports the argument that short selling has an external disciplinary role over firms’ 

operation. The results hold if I use OLS or simultaneous equations.  

7.2 Contributions  

This study contributes to the literature on short selling and REM in several ways.  

First, it enriches the studies about how short sellers trade on firms’ stocks. Prior 

literature regarding how short sellers pick firms has mixed results. Some argue that short 

sellers have exclusive information and their trading activities are based on this 

information (Christophe, Ferri and Hsieh, 2010) while others suggest that short sellers 

conduct fundamental analysis of firms’ accounting information to identify problematic 

firms and trade accordingly (Dechow et al., 2001; Zhang, 2004). The results of the study 

show that accounting information plays a role in short sellers’ trading strategies. Short 

sellers use REM information and avoid trading on stocks with high level of REM.  

Second, the study adds to the literature on governance issue. Prior studies 

document several external monitoring mechanisms, such as external auditor, analyst 

coverage and institutional investors’ ownership, which can discipline firms’ earnings 

management behavior (Balsam et al., 2003; Krishnan, 2003; Yu, 2008; Hong et al., 

2012). There is, however, very limited evidence about the external monitoring role of 

short sellers. Massa et al. (2012) find that short-selling serves as an invisible hand of the 

market and can discipline managers’ discretion over accruals. This dissertation extends 

their study to REM. The results of the study show that short selling has an external 

disciplinary role over firms’ REM, but only when the firms are in a bad condition. 

Moreover, this paper provides additional evidence to distinguish whether REM is 

managers’ myopic choices to boost current earnings at the cost of firms’ future value 
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(opportunistic argument) or it is used by managers to signal firms’ good future 

performances (signaling argument). The results of the study show that short sellers 

interpret the high level of REM as a signal of future good performance and reduce their 

short positions on those stocks. 

Finally, the results have some implications for both investors and regulators. 

Since REM information is used by a group of sophisticated investors – short sellers, 

ordinary investors can also take this accounting information into consideration when they 

pick stocks. The Results of the study show that short selling has an external disciplinary 

role over firms’ operation, especially when the firms are in a bad condition. Regulators 

may want to take this into consideration when they set any rules to restrict short selling.  

7.3 Limitation and Extensions for Future Research 

One limitation of this study is that REM and abnormal short interest measures all 

depend on how good the expectation models are. If those expectation models are 

misspecified, the measures of REM and abnormal short interest will be biased and 

inconsistent. Although the models I use are the common ones used in the literature, I can 

also use other model, such as Gunny (2010), to measure REM level. Another extension 

of the current study is to divide the sample into suspect firms. Both Roychowdhury (2006) 

and Zang (2012) use suspect firms as a setting where earnings management is more 

likely to occur. Using such a sample will increases the power of the tests.  
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Table 1 Sample Selection Process 

Sample Selection Criteria 
Firm-year 
Observations 

Observations have sufficient accounting data from COMPUSTAT for 
REM calculation. 

44,401 

Less: Observations that are in financial industry (SIC codes 6000-
6999). 

(2,126) 

Less: Observations have non-December 31 fiscal year end. (14,027) 

Less: Observations with less than 10 firms in a 2-digit SIC code 
industry in a particular year. 

(1,108) 

Less: Observations without short interest data from COMPUSTAT 
Supplemental Short Interest File. 

(11,042) 

Less: Observations without required data from CRSP. (846) 

Less: Observations without board of directors data from Corporate 
Library. 

(6,400) 

Less: Observations trimmed at the top and bottom 1% to exclude 
outliers. 

(1033) 

Final number of firm-year observations. 7819 
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Table 2 Sample Distribution 

Panel A: Distribution by years 

  Year     Number of observations   

  2003     338   

 
2004 

  
369 

 

 
2005 

  
368 

 

 
2006 

  
936 

 

 
2007 

  
976 

 

 
2008 

  
968 

 

 
2009 

  
1031 

 

 
2010 

  
949 

 

 
2011 

  
958 

   2012     926   

  Total     7819   

 
 
 
 
 
Panel B: Distribution by Pre-/Post- SEC regulation changes 

Time period Years covered   
Number of 
observations 

 Percentage of the 
whole sample 

Pre-regulation 
change 

2003-2007   2987 44% 

Pre-regulation 
change 

2009-2012 
 

3864 56% 

Total      6851 100% 

 
 
 
 
Panel C: Distribution by Industry 
 

Industry category 
SIC 
code 

Number of 
Firms Percentage 

METAL MINING 10 18 2% 

OIL AND GAS EXTRACTION 13 40 5% 

NONMETALLIC MINERALS, EXCEPT FUELS 14 3 0% 

FOOD AND KINDRED PRODUCTS 20 18 2% 
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TEXTILE MILL PRODUCTS  22 3 0% 

APPAREL AND OTHER TEXTILE PRODUCTS   23 8 1% 

LUMBER AND WOOD PRODUCTS 24 4 0% 

FURNITURE AND FIXTURES   25 6 1% 

PAPER AND ALLIED PRODUCTS  26 12 1% 

PRINTING AND PUBLISHING  27 9 1% 

CHEMICALS AND ALLIED PRODUCTS  28 112 13% 

PETROLEUM AND COAL PRODUCTS 29 3 0% 

RUBBER AND MISC. PLASTICS PRODUCTS 30 14 2% 

STONE, CLAY, AND GLASS PRODUCTS 32 8 1% 

PRIMARY METAL INDUSTRIES  33 27 3% 

FABRICATED METAL PRODUCTS  34 18 2% 

 INDUSTRIAL MACHINERY AND EQUIPMENT 35 79 9% 

ELECTRONIC & OTHER ELECTRIC EQUIPMENT 36 75 9% 

TRANSPORTATION EQUIPMENT 37 37 4% 

INSTRUMENTS AND RELATED PRODUCTS 38 83 10% 

MISC. MANUFACTURING INDUSTRIES  39 10 1% 
MOTOR FREIGHT TRANSPORTATION AND 
WAREHOUSING  42 2 0% 

WATER TRANSPORTATION 44 5 1% 

TRANSPORTATION BY AIR 45 2 0% 

TRANSPORTATION SERVICES 47 4 0% 

COMMUNICATION  48 31 4% 

 ELECTRIC, GAS, AND SANITARY SERVICES  49 9 1% 

WHOLESALE TRADE - DURABLE GOODS 50 13 2% 

 WHOLESALE TRADE - NONDURABLE GOODS 51 7 1% 

FOOD STORES 54 3 0% 

AUTOMOTIVE DEALERS & SERVICE STATIONS  55 4 0% 

MISCELLANEOUS RETAIL 59 7 1% 

AMUSEMENT & RECREATION SERVICES 79 4 0% 

HEALTH SERVICES 80 16 2% 

EDUCATIONAL SERVICES 82 2 0% 

ENGINEERING & MANAGEMENT SERVICES 87 19 2% 

NONCLASSIFIABLE ESTABLISHMENTS 99 1 0% 

Total    853 100% 

 

 

Table 2—Continued 
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Table 3 Descriptive Statistics 

This table reports the summary statistics of the dependent and independent variables for 
the full sample of firm-year observations from 2003 to 2012.  

 
Variable Definitions: 

SHORTit = Average deflated short interest for firm i in fiscal year t. 

SHORTit+1 = Deflated short interest for firm i three months after the end of fiscal year t.  

ABDISEXP = Measure of REM over discretionary expenses. 

ABPROD = Measure of REM over production costs. 

ABCFO = Measure of REM over cash flow from operations. 

RM1 = Measure of aggregated REM which combines ABDISEXP and ABPROD. 

RM2 = Measure of aggregated REM which combines ABDISEXP and ABCFO. 

BIG4 = Equals 1 if the firm is audited by a Big 4 firm, and 0 otherwise. 

CRSPVW = CRSP value-weighted index at the end of fiscal year t. 

SIZE = Natural log of the product of common stocks outstanding and fiscal year-end 
stock price. 

Variable 
N 

Minimum 
Lower 
Quartile Mean Median 

Upper 
Quartile Maximum 

Std 
Dev 

SHORTit 7819 0.00 0.02 0.05 0.04 0.07 0.38 0.05 
SHORTit+1 7819 0.00 0.02 0.06 0.04 0.07 0.90 0.06 
ABDISEXP 7819 -4.92 0.00 0.54 0.50 1.42 2.93 1.31 
ABPROD 7817 -0.56 -0.15 -0.04 -0.04 0.07 0.63 0.18 
ABCFO 7819 -1.35 -0.49 -0.27 -0.22 -0.01 0.53 0.33 
RM1 7817 -5.07 0.00 0.50 0.50 1.31 3.18 1.34 
RM2 7819 -5.40 -0.05 0.28 0.30 0.97 2.39 1.21 
BIG4 7819 0.00 0.00 0.71 1.00 1.00 1.00 0.45 
CRSPVW 7819 0.00 0.00 0.02 0.01 0.03 0.07 0.02 
SIZE 7819 3.60 6.09 7.27 7.14 8.29 11.63 1.63 
MB 7817 -11.01 1.43 2.86 2.21 3.53 23.31 2.78 
ROA 7819 -0.84 0.01 0.03 0.05 0.08 0.27 0.12 
CONVDEBT 7819 0.00 0.00 0.21 0.00 0.00 1.00 0.41 
DEBT 7776 0.00 0.03 0.21 0.19 0.31 1.90 0.20 
LITIGATION 7819 0.00 0.00 0.24 0.00 0.00 1.00 0.43 
OPTION 7819 0.00 1.00 0.86 1.00 1.00 1.00 0.35 
MKTSH 7819 0.00 0.00 0.14 0.03 0.14 1.00 0.24 
VOLUME 7819 0.00 0.01 0.03 0.02 0.03 0.25 0.02 
DIV 7819 0.00 0.00 0.01 0.00 0.02 0.54 0.02 
NOA 7776 0.24 0.62 0.71 0.72 0.80 1.13 0.14 
OUTDIRECTOR 7813 0.00 0.78 0.83 0.86 0.89 1.00 0.09 
BOARDSIZE 7813 1.10 1.95 2.12 2.08 2.30 3.37 0.24 
LGBDMTGS 7729 0.00 1.79 1.98 1.95 2.20 3.81 0.40 
INSTITUTE 7233 0.00 1.00 0.78 1.00 1.00 1.00 0.42 
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MB = MB ratio at the end of fiscal year t, which is the market value of common 
equity divided by book value of common equity. 

ROA = Net income divided by average total assets. 

CONVDEBT = Equals 1 if the firm has convertible securities, and 0 otherwise. 

DEBT = Sum of short term and long term debt divided by average total assets. 

LITIGATION = Equals 1 if the firm’s SIC code is 2833–2836, 8731–8734, 7371–7379,3570–
3577,3600–3674 , and 0 otherwise.  

OPTION = Equals 1 if a stock for the firm has traded options, and 0 otherwise. 

MKTSH = Ratio of firm i’s sales to the total sales of its industry in fiscal year t. Industry 
grouping is based on three-digit SIC codes (Zang, 2012).  

VOLUME = Annual trading volume of shares scaled by total number of common stocks 
outstanding. 

DIV = Annual dividend yield.  

NOA = Shareholders’ equity less cash and marketable securities plus total debt 
divided by average total assets. 

OUTDIRECTOR = Sum of the number of outside directors and the number of outside-related 
directors divided by the total number of all directors. 

BOARDSIZE = Natural log of the total number of all directors. 

LGBDMTGS = Natural log of the number of full board meetings held. 

INSTITUTE = Equals 1 if a majority of outstanding shares is held by institutions, and 0 
otherwise. 
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Table 4 Pearson Correlation Coefficients  

Panel A: Pearson Correlation Coefficients for H1 test dependent and independent variables.  
 

Variables SHORTit+1 ABDISEXPit ABCFOit ABPRODit RM1it RM2it SIZEit MBit CONVDEBTit OPTIONit VOLUMEit DIVit CRSPVWit 
SHORTit+1 1.0000 -0.0720 0.0452 -0.0620 -0.0791 -0.0658 -0.1517 0.0796 0.1737 0.1404 0.4714 -0.0755 -0.1264 

  
<.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 

ABDISEXPit 
 

1.0000 -0.4197 0.0515 0.9913 0.9697 0.2286 0.1038 0.0835 0.2141 0.0603 -0.0347 0.0199 

   
<.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 0.0021 0.0788 

ABCFOit 
  

1.0000 0.1712 -0.3906 -0.1853 -0.2316 -0.1379 -0.0653 -0.0835 -0.0404 0.0004 -0.0062 

    
<.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 0.0004 0.9718 0.5869 

ABPRODit 
   

1.0000 0.1826 0.1018 -0.1001 -0.1992 0.0146 -0.0601 -0.0654 0.0203 -0.0199 

     
<.0001 <.0001 <.0001 <.0001 0.1965 <.0001 <.0001 0.0722 0.0786 

RM1it 
    

1.0000 0.9681 0.2119 0.0759 0.0841 0.2029 0.0508 -0.0315 0.0169 

      
<.0001 <.0001 <.0001 <.0001 <.0001 <.0001 0.0053 0.1355 

RM2it 
     

1.0000 0.1852 0.0753 0.0729 0.2093 0.0545 -0.0375 0.0199 

       
<.0001 <.0001 <.0001 <.0001 <.0001 0.0009 0.0790 

SIZEit 
      

1.0000 0.2536 0.1359 0.3821 0.1149 0.0955 0.0058 

        
<.0001 <.0001 <.0001 <.0001 <.0001 0.6101 

MBit 
       

1.0000 0.0212 0.0928 0.0039 -0.0653 -0.0086 

         
0.0607 <.0001 0.7327 <.0001 0.4477 

CONVDEBTit 
        

1.0000 0.1320 0.2353 -0.0626 -0.0088 

          
<.0001 <.0001 <.0001 0.4358 

OPTIONit 
         

1.0000 0.2954 -0.0290 0.0025 

           
<.0001 0.0104 0.8269 

VOLUMEit 
          

1.0000 -0.0925 -0.0233 

            
<.0001 0.0398 

DIVit 
           

1.0000 -0.0072 

             
0.5234 

CRSPVWit                         1.0000 
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Panel B: Pearson Correlation Coefficients for H2 test dependent and independent variables.  

  SHORTit ABDISEXPit+1 ABPRODit+1 ABCFOit+1 RM1it+1 RM2it+1 BIG4it SIZEit MBit ROAit DEBTit LITIGATIONit MKTSHit NOAit OUTDIRECTORit BOARDSIZEit LGBDMTGSit INSTITUTEit 

SHORTit 1.0000 0.0609 -0.0649 -0.0807 -0.0696 -0.0435 -0.0349 -0.2289 0.0319 -0.1123 0.0423 0.0693 -0.0841 0.1088 -0.0330 -0.1843 0.0436 -0.1670 

  
<.0001 <.0001 <.0001 <.0001 0.0005 0.0020 <.0001 0.0048 <.0001 0.0002 <.0001 <.0001 <.0001 0.0035 <.0001 0.0001 <.0001 

ABDISEXPit+1 
 

1.0000 -0.0366 -0.4119 -0.9886 -0.9675 -0.0933 -0.2387 -0.1153 -0.0790 0.1367 -0.2752 0.0856 0.0484 -0.1699 -0.0786 -0.0352 -0.0338 

   
0.0033 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 0.0001 <.0001 <.0001 0.0050 0.0085 

ABPROD it+1 
  

1.0000 -0.1776 0.1866 0.0889 0.0222 -0.0860 -0.1958 -0.0768 0.0060 -0.2111 0.1404 -0.0776 0.0212 -0.0175 -0.0561 0.0019 

    
<.0001 <.0001 <.0001 0.0748 <.0001 <.0001 <.0001 0.6339 <.0001 <.0001 <.0001 0.0885 0.1593 <.0001 0.8846 

ABCFO it+1 
   

1.0000 0.3782 0.1682 0.0324 0.2107 0.1670 0.0892 0.0020 0.1915 -0.1611 0.0261 0.0473 0.0714 0.0579 0.0182 

     
<.0001 <.0001 0.0092 <.0001 <.0001 <.0001 0.8760 <.0001 <.0001 0.0363 0.0001 <.0001 <.0001 0.1568 

RM1 it+1 
    

1.0000 0.9646 0.0951 0.2217 0.0838 0.0661 -0.1335 0.2388 -0.0630 -0.0592 0.1702 0.0747 0.0261 0.0335 

      
<.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 0.0372 0.0091 

RM2 it+1 
     

1.0000 0.0920 0.1997 0.0783 0.0607 -0.1484 0.2446 -0.0479 -0.0596 0.1706 0.0653 0.0220 0.0315 

       
<.0001 <.0001 <.0001 <.0001 <.0001 <.0001 0.0001 <.0001 <.0001 <.0001 0.0799 0.0142 

BIG4it 
      

1.0000 0.2949 0.0614 0.1034 0.0873 -0.0813 0.1197 -0.0920 0.1528 0.2109 0.0126 0.0722 

        
<.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 0.2667 <.0001 

SIZEit 
       

1.0000 0.2536 0.3834 0.1040 -0.0183 0.2521 -0.1548 0.2449 0.5398 0.0642 0.1926 

         
<.0001 <.0001 <.0001 0.1059 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 

MBit 
        

1.0000 0.0803 -0.0198 0.0863 -0.0324 -0.1682 0.0136 0.0190 -0.0455 -0.0216 

          
<.0001 0.0807 <.0001 0.0042 <.0001 0.2280 0.0931 <.0001 0.0660 

ROAit 
         

1.0000 -0.0950 -0.1040 0.0782 -0.0179 0.0344 0.1289 -0.1434 0.0834 

           
<.0001 <.0001 <.0001 0.1146 0.0024 <.0001 <.0001 <.0001 

DEBTit 
          

1.0000 -0.1527 0.1613 -0.0070 0.0924 0.2348 0.0368 -0.0288 

            
<.0001 0.1613 0.5367 <.0001 <.0001 0.0013 0.0145 

LITIGATIONit 
           

1.0000 -0.2622 0.0350 -0.0095 -0.1255 0.1089 -0.0469 

             
<.0001 0.0020 0.3992 <.0001 <.0001 <.0001 

MKTSHit 
            

1.0000 -0.1288 0.1040 0.2604 -0.0436 0.0736 

              
<.0001 <.0001 <.0001 0.0001 <.0001 

NOAit 
             

1.0000 -0.1375 -0.2133 -0.0510 -0.0018 

               
<.0001 <.0001 <.0001 0.8822 

OUTDIRECTORit 
              

1.0000 0.3502 0.1326 0.1518 

                
<.0001 <.0001 <.0001 

BOARDSIZEit 
               

1.0000 0.0831 0.1491 

                 
<.0001 <.0001 

LGBDMTGSit 
                

1.0000 0.0392 

                  
0.0009 

INSTITUTEit                                   1.0000 

Table 4—Continued 
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Note:  

All variables are defined the same as in table 3.  

The probability that each correlation is different from zero (p-value) is reported under the correlation.   
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Table 5 OLS Regression Results for Independently Testing H1 

This table reports the OLS results of H1, how short sellers trade on firms’ REM information. The dependent variable is 

subsequent deflated short interest  (SHORTit+1): 

SHORTit+1 =𝛼0+ 𝛼1REM it+𝛼2 VOLUME it +𝛼3 SIZE it +𝛼4 OPTION it+𝛼5 CONVDEBT it +𝛼6 DIV it +𝛼7 MB it + 

𝛼8 CRSPVW t +       𝛼kINDikt +𝜀1it                                                            

Model 1 to Model 5 differs in REM measures. In Model 1, REM= ABPROD; In Model 2, REM=ABCFO; In Model 3, 

REM=ABDISEXP; In Model 4, REM=RM1; In Model 5, REM=RM2. 

 

Independent 

Variable 

Predicted 

Sign 

Model 1 Model 2 Model 3 Model 4 Model 5 

Coefficient 
t-Statistic 
(P-value) 

Coefficient 
t-Statistic 
(P-value) 

Coefficient 
t-Statistic 
(P-value) 

Coefficient 
t-Statistic 
(P-value) 

Coefficient 
t-Statistic 
(P-value) 

            

INTERCEPT 
 

0.0492*** 
9.65 

(<.0001) 
0.0458*** 

8.62 
(<.0001) 

0.0498*** 
9.7  

(<.0001) 
0.0503*** 

9.81 
(<.0001) 

0.0493*** 
9.66 

(<.0001) 

REMit ？ -0.0137*** 
-4.17 

(<.0001) 
-0.0060** 

-2.28          
(0.02) 

-0.0010 
-1.13           

(0.26) 
-0.0018** 

-2.16           
(0.03) 

-0.0017* 
-1.9             

(0.06) 

VOLUME + 1.3972*** 
45.86 

(<.0001) 
1.4033*** 

46.1  
(<.0001) 

1.4036*** 
46.06 

(<.0001) 
1.4011*** 

45.95 
(<.0001) 

1.4019*** 
45.99 

(<.0001) 




k
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SIZE 
+ -0.0099*** 

-25.95 
(<.0001) 

-0.0100*** 
-25.74  

(<.0001) 
-0.0098*** 

-25.28  
(<.0001) 

-0.0010*** 
-25.22         

(<.0001) 
-0.0098*** 

-25.47        
(<.0001) 

OPTION + 0.0167*** 
9.49 

(<.0001) 
0.0172*** 

9.77  
(<.0001) 

0.0171*** 
9.74  

(<.0001) 
0.0171*** 

9.75 
(<.0001) 

0.0172*** 
9.78  

(<.0001) 

CONVDEBT + 0.0139*** 
10.36 

(<.0001) 
0.0139*** 

10.25  
(<.0001) 

0.0138*** 
10.18  

(<.0001) 
0.0138*** 

10.22 
(<.0001) 

0.0138*** 
10.23  

(<.0001) 

DIV - 0.0128 
0.57 

(0.5672) 
0.0092 

0.41  
(0.68) 

0.0109 
0.49    

(0.63) 
0.012 

0.53   
(0.59) 

0.0114 
0.51  

(0.61) 

MB + 0.0025*** 
12.02 

(<.0001) 
0.0027*** 

13.08 
(<.0001) 

0.0027*** 
13.14 

(<.0001) 
0.0026*** 

12.85 
(<.0001) 

0.0027*** 
12.99  

(<.0001) 

CRSPVW - -0.2957*** 
-11.96 

(<.0001) 
-0.2932*** 

-11.86        
(<.0001) 

-0.2925*** 
-11.82        

(<.0001) 
-0.2924*** 

-11.82        
(<.0001) 

-0.2918*** 
-11.8           

(<.0001) 

            
Industry 

Dummies  
Suppressed Suppressed Suppressed Suppressed Suppressed 

            
N   7814   7816   7816   7814   7816   

Adjusted-R2 
 

0.3421 
 

0.341 
 

0.3407 
 

0.341 
 

0.3409 
 

F Statistic   91.28*** <.0001 90.89*** <.0001 90.76*** <.0001 90.85*** <.0001 90.84*** <.0001 

 

Note:  

All variables are defined the same as in table 3.  

***, **, * denotes significance at the 1%, 5%, and 10% levels respectively.  
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Table 6 OLS Regression Results for Independently Testing H2 

This table reports the OLS results of H2, how short sellers’ trading activity affects firms’ REM behavior. The dependent 

variable is subsequent REM (REM it+1): 

REMit+1= β0+ β1SHORTit+ β2SIZEit + β3MKTSHit+ β4MBit + β5ROAit + β6DEBTit + β7BIG4it + β

8LITIGATIONit+β9NOAit+ β10INSTITUTE it+ β11OUTDIRECTOR it+ β12BOARDSIZE it+ β13BDMTGS it+                     

βtYEARt +𝜀2it               

Model 1 to Model 5 differs in REMit+1 measures. In Model 1, REM= ABPROD; In Model 2, REM=ABCFO; In Model 3, 

REM= ABDISEXP; In Model 4, REM=RM1; In Model 5, REM=RM2.    

                                                                                                                                                                                                                                                                                 

Independent 

Variable 

Predicted 

Sign 

Model 1 Model 2 Model 3 Model 4 Model 5 

Coefficient 
t-Statistic 
(P-value) 

Coefficient 
t-Statistic 
(P-value) 

Coefficient 
t-Statistic 
(P-value) 

Coefficient 
t-Statistic 
(P-value) 

Coefficient 
t-Statistic 
(P-value) 

            

INTERCEPT 
 

0.3054*** 
8.36 

(<.0001) 
-0.2322*** 

-3.87   
(0.0001) 

1.8746*** 
8.21 

(<.0001) 
-1.5693*** 

-6.65 
(<.0001) 

-1.6425*** 
-7.64 

(<.0001) 

SHORTit ? -0.3114*** 
-5.3  

(<.0001) 
-0.3997*** 

-4.14 
(<.0001) 

0.8160** 
2.22 

(0.0265) 
-1.1274*** 

-2.97 
(0.003) 

-0.4164 
-1.2 

(0.2295) 

LGBDMTGS ? -0.0236*** 
-3.63 

(0.0003) 
0.0304*** 

2.85 
(0.0044) 

0.0735* 
1.81 

(0.0705) 
-0.0971** 

-2.31  
(0.0207) 

-0.1039*** 
-2.71 

(0.0067) 




2012

2003t
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OUTDIRECTOR 
? 0.0918*** 

3.08 
(0.0021) 

0.0464 
0.95 

(0.3431) 
-2.1706*** 

-11.64 
(<.0001) 

2.2624*** 
11.74 

(<.0001) 
2.1242*** 

12.09 
(<.0001) 

BOARDSIZE ? -0.0585*** 
-4.32 

(<.0001)  
-0.0028 

-0.13 
(0.9003) 

0.2134** 
2.52 

(0.0117) 
-0.2720*** 

-3.11 
(0.0019) 

-0.2106*** 
-2.64 

(0.0083) 

INSTITUTE  - -0.0057 
-0.91           

(0.36) 
-0.0065 

-0.63 
(0.527) 

0.0719* 
1.84 

(0.0659) 
-0.0775* 

-1.92 
(0.0548) 

-0.0654* 
-1.78 

(0.0757) 

SIZE + -0.0068*** 
-3.08 

(0.0021)  
0.0431*** 

12.00 
(<.0001) 

-0.1928*** 
-14.09 

(<.0001) 
0.1860*** 

13.16 
(<.0001) 

0.1497*** 
11.61 

(<.0001) 

MB + -0.0138*** 
-14.12       

(<.0001)  
0.0133*** 

8.27 
(<.0001) 

-0.0134** 
-2.2 

(0.0281) 
-0.0004 

-0.06 
(0.9518) 

0.0001 
0.03 

(0.9795) 

MKTSH + 0.0801*** 
7.01  

(<.0001)  
-0.2594*** 

-13.82 
(<.0001) 

0.4698*** 
6.57 

(<.0001) 
-0.3897*** 

-5.27 
(<.0001) 

-0.2104*** 
-3.12 

(0.0018) 

ROA + -0.1397*** 
-5.9    

(<.0001)  
0.0829** 

2.13 
(0.0329) 

-0.0630 
-0.43 

(0.6702) 
-0.0767 

-0.5 
(0.6162) 

-0.0199 
-0.14 

(0.8868) 

DEBT - -0.0458*** 
-3.48   

(0.0005) 
0.0756*** 

3.51 
(0.0005) 

0.8583*** 
10.45 

(<.0001) 
-0.9041*** 

-10.65 
(<.0001) 

-0.9339*** 
-12.07 

(<.0001) 

BIG4 - 0.0152** 
2.56 

(0.0105) 
-0.0080 

-0.82 
(0.4112) 

-0.1482*** 
-4.01 

(<.0001) 
0.1633*** 

4.27 
(<.0001) 

0.1561*** 
4.48 

(<.0001) 

LITIGATION - -0.0844*** 
-13.36 

(<.0001)  
0.1162*** 

11.21 
(<.0001) 

-0.7335*** 
-18.58 

(<.0001) 
0.6492*** 

15.91 
(<.0001) 

0.6174*** 
16.6 

(<.0001) 

NOA + -0.1522*** 
-8.22 

(<.0001)  
0.1378*** 

4.53 
(<.0001) 

0.1152 
0.99 

(0.3199) 
-0.2673** 

-2.23 
(0.0255) 

-0.2530** 
-2.32 

(0.0204) 

            
Year Dummies 

 
Suppressed Suppressed Suppressed Suppressed Suppressed 

            
N   5979   5979   5979   5979   5979   
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Adjusted-R2 
 

0.1164 
 

0.1389 
 

0.1809 
 

0.1538 
 

0.1503 
 

F Statistic   38.49*** <.0001 46.93*** <.0001 63.89*** <.0001 52.77*** <.0001 51.37*** <.0001 

 
Note:  

All variables are defined the same as in table 3.  

***, **, * denotes significance at the 1%, 5%, and 10% levels respectively. 
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Table 7 Simultaneous Equation Results for Testing H1 

This table reports the simultaneous test results of H1, how short sellers trade on firms’ REM information. The dependent 

variable is the subsequent deflated short interest (SHORTit+1).  I first predict REM using all the control variables in the system and 

then regress SHORTit+1 on the predicted REM:  

SHORTit+1 =𝛼0+ 𝛼1            +𝛼2 VOLUME it +𝛼3 SIZE it +𝛼4 OPTION it+𝛼5 CONVDEBT it +𝛼6 DIV it +𝛼7 MB it 

+ 𝛼8 CRSPVW t +       𝛼kINDikt +𝜀1it                                                            

Model 1 to Model 5 differs in             measures. In Model 1, REM=ABPROD; In Model 2, REM=ABCFO; In Model 3, 

REM=ABDISEXP; In Model 4, REM=RM1; In Model 5, REM=RM2. 

Independent 
Variable 

Predicted 
Sign 

Model 1 Model 2 Model 3 Model 4 Model 5 

Coefficient 
t-Statistic 

(P-value) 
Coefficient 

t-Statistic 

(P-value) 
Coefficient 

t-Statistic 

(P-value) 
Coefficient 

t-Statistic 

(P-value) 
Coefficient 

t-Statistic 

(P-value) 

            

INTERCEPT 
 

0.0574*** 
10.91 

(<.0001) 
0.0523*** 

10.08 
(<.0001) 

0.0534*** 
9.87 

(<.0001) 
0.0516*** 

9.59 
(<.0001) 

0.0513*** 
9.47 

(<.0001) 

Predicted 
REMit 

？ -0.0952*** 
-7.94 

(<.0001) 
-0.0481*** 

-6.54 
(<.0001) 

0.0043 
1.56 

(0.1188) 
0.0026 

1.51 
(0.1301) 

0.0021 
1.17 

(0.2429) 

VOLUME + 1.3223*** 
41.33 

(<.0001) 
1.3665*** 

43.55 
(<.0001) 

1.3793*** 
43.79 

(<.0001) 
1.3788*** 

43.64 
(<.0001) 

1.3771*** 
43.66 

(<.0001) 

SIZE + -0.0104*** 
-26.09 

(<.0001) 
-0.0118*** 

-23.68 
(<.0001) 

-0.0104*** 
-22.86 

(<.0001) 
-0.0102*** 

-22.38 
(<.0001) 

-0.0100*** 
-23.33 

(<.0001) 




k

1k
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itREM



 

 

8
7
 

OPTION 
+ 0.0160*** 

8.88 
(<.0001) 

0.0175*** 
9.68 

(<.0001) 
0.0145*** 

7.34 
(<.0001) 

0.0153*** 
7.71 

(<.0001) 
0.0155*** 

7.66 
(<.0001) 

CONVDEBT + 0.0141*** 
9.94 

(<.0001) 
0.0113*** 

7.91 
(<.0001) 

0.0120*** 
8.36 

(<.0001) 
0.0122*** 

8.45 
(<.0001) 

0.0124*** 
8.64 

(<.0001) 

DIV - 0.0349 
1.41 

(0.1589) 
0.0386 

1.55 
(0.1202) 

0.0416* 
1.66 

(0.0969) 
0.0388 

1.55 
(0.1217) 

0.0377 
1.51 

(0.1321) 

MB + 0.0018*** 7.13 0.0024*** 
10.59 

(<.0001) 
0.0027*** 

12.64 
(<.0001) 

0.0028*** 
12.95 

(<.0001) 
0.0028*** 

12.93 
(<.0001) 

CRSPVW - -0.2978*** -11.83 -0.2904*** 
-11.54 

(<.0001) 
-0.2902*** 

-11.48 
(<.0001) 

-0.2885*** 
-11.42 

(<.0001) 
-0.2882*** 

-11.4 
(<.0001) 

            
Industry 

Dummies  
Suppressed Suppressed Suppressed Suppressed Suppressed 

            
N   7106   7106   7106   7106   7106   

Adjusted-R2 
 

0.3421 
 

0.3403 
 

0.3369 
 

0.3365 
 

0.3364 
 

F Statistic   84.99*** <.0001 84.29*** <.0001 83.04*** <.0001 82.9*** <.0001 82.86*** <.0001 

 

Note:  

All variables are defined the same as in table 3.  

***, **, * denotes significance at the 1%, 5%, and 10% levels respectively. 
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Table 8 Simultaneous Equation Results for Testing H2 

This table reports the simultaneous test results of H2, how short sellers’ trading activity affects firms’ REM behavior. The 

dependent variable is subsequent REM (REM it+1). I first predict SHORT using all the control variables in the system and then 

regress REM it+1on the predicted SHORT: 

REMit+1= β0+ β1                     + β2SIZEit + β3MKTSHit+ β4MBit + β5ROAit + β6DEBTit + β7BIG4it + 

β8LITIGATIONit+β9NOAit+ β10INSTITUTE it+ β11OUTDIRECTOR it+ β12BOARDSIZE it+ β13BDMTGS it+                     

βtYEARt +𝜀2it               

Model 1 to Model 5 differs in REMit+1 measures. In Model 1, REM=ABPROD; In Model 2, REM=ABCFO; In Model 3, 

REM=ABDISEXP; In Model 4, REM=RM1; In Model 5, REM=RM2. 

Independent 
Variable 

Predicted 
Sign 

Model 1 Model 2 Model 3 Model 4 Model 5 

Coefficient 
t-Statistic 
(P-value) 

Coefficient 
t-Statistic 
(P-value) 

Coefficient 
t-Statistic 
(P-value) 

Coefficient 
t-Statistic 
(P-value) 

Coefficient 
t-Statistic 
(P-value) 

            

INTERCEPT 
 

0.2883*** 
7.81 

(<.0001) 
-0.2263*** 

-3.74 
(0.0002) 

2.0524*** 
8.91 

(<.0001) 
-1.7641*** 

-7.41 
(<.0001) 

-1.8261*** 
-8.43 

(<.0001) 

Predicted 
SHORTit 

? -0.0566 
-0.61 

(0.5429) 
-0.4796*** 

-3.15 
(0.0016) 

-1.7973*** 
-3.1 

(0.0019) 
1.7408 

0.91 
 (0. 3629) 

2.2769 
0.77 

(0.4413) 

LGBDMTGS ? -0.0253*** 
-3.87 

(0.0001) 
0.0307*** 

2.87 
(0.0041) 

0.0891** 
2.19 

(0.0285) 
-0.1144*** 

-2.72 
(0.0066) 

-0.1198*** 
-3.13  

(0.0018) 




2012

2003t



 S itHORT
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OUTDIRECTOR 
? 0.0845*** 

2.82 
(0.0048) 

0.0467 
0.95 

(0.3413) 
-2.1054*** 

-11.28 
(<.0001) 

2.1900*** 
11.35 

(<.0001) 
2.0588*** 

11.72 
(<.0001) 

BOARDSIZE ? -0.0532*** 
-3.91 

(<.0001) 
-0.0033 

-0.15 
(0.8826) 

0.1644* 
1.94 

(0.0529) 
-0.2176** 

-2.48 
(0.0132) 

-0.1611** 
-2.02 

(0.0438) 

INSTITUTE  - -0.0023 
-0.36 

(0.7198) 
-0.0078 

-0.75 
(0.4528) 

0.0357 
0.9 

(0.3665) 
-0.0380 

-0.93 
(0.3528) 

-0.0279 
-0.75 

(0.4534) 

SIZE + -0.0052** 
-2.33 

(0.0199) 
0.0427*** 

11.69 
(<.0001) 

-0.2081*** 
-14.96 

(<.0001) 
0.2029*** 

14.11 
(<.0001) 

0.1654*** 
12.63 

(<.0001) 

MB + -0.0141*** 
-14.33 

(<.0001) 
0.0135*** 

8.34 
(<.0001) 

-0.0090 
-1.46 

(0.1444) 
-0.0052 

-0.81 
(0.4178)  

-0.0045 
-0.78 

(0.4373) 

MKTSH + 0.0792*** 
6.91 

(<.0001) 
-0.2597*** 

-13.83 
(<.0001) 

0.4764*** 
6.66 

(<.0001) 
-0.3972*** 

-5.37 
(<.0001) 

-0.2166*** 
-3.22 

(0.0013) 

ROA + -0.1415*** 
-5.96 

(<.0001) 
0.0793** 

2.04 
(0.0414) 

-0.0648 
-0.44 

(0.6615) 
-0.0767 

-0.5 
(0.6161) 

-0.0145*** 
-0.1 

(0.917) 

DEBT - -0.0495*** 
-3.74 

(0.0002) 
0.0780*** 

3.59 
(0.0003) 

0.9028*** 
10.94 

(<.0001) 
-0.9524*** 

-11.16 
(<.0001) 

-0.9808*** 
-12.62 

(<.0001) 

BIG4 - 0.0136** 
2.28 

(0.0224) 
-0.0085 

-0.88 
(0.381) 

-0.1367*** 
-3.7 

(0.0002) 
0.1503*** 

3.93 
(<.0001) 

0.1452*** 
4.17 

(<.0001) 

LITIGATION - -0.0862*** 
-13.57 

(<.0001) 
0.1168*** 

11.23 
(<.0001) 

-0.7148*** 
-18.05 

(<.0001) 
0.6286*** 

15.36 
(<.0001) 

0.5980*** 
16.05 

(<.0001) 

NOA + -0.1587*** 
-8.48 

(<.0001) 
0.1417*** 

4.62 
(<.0001) 

0.1909 
1.64 

(0.1017) 
-0.3496*** 

-2.9 
(0.0038) 

-0.3326*** 
-3.03 

(0.0025) 

            
Year Dummies 

 
Suppressed Suppressed Suppressed Suppressed Suppressed 

            
N   5979   5979   5979   5979   5979   
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Adjusted-R2 
 

0.1122 
 

0.1379 
 

0.1816 
 

0.1538 
 

0.1526 
 

F Statistic   37.00*** <.0001 46.53*** <.0001 64.16*** <.0001 52.75*** <.0001 52.27*** <.0001 

 

Note:  

All variables are defined the same as in table 3.  

***, **, * denotes significance at the 1%, 5%, and 10% levels respectively. 
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Table 9 H1 Results if Using Abnormal Deflated Short Interest as a Measure of Short 

Selling Activity Level 

This table reports the regression results of H1 if I use abnormal deflated short interest as a measure of short selling 

activity. The dependent variable is the subsequent abnormal deflated short interest (SHORT it+1): 

SHORTit+1 =𝛼0+ 𝛼1REM it+𝛼2 VOLUME it +𝛼3 SIZE it +𝛼4 OPTION it+𝛼5 CONVDEBT it +𝛼6 DIV it +𝛼7 MB it + 

𝛼8 CRSPVW t +       𝛼kINDikt +𝜀1it                                                            

Model 1 to Model 5 differs in REM it measures. In Model 1, REM=ABPROD; In Model 2, REM=ABCFO; In Model 3, 

REM=ABDISEXP; In Model 4, REM=RM1; In Model 5, REM=RM2. 

Independent 
Variable 

Predicted 
Sign 

Model 1 Model 2 Model 3 Model 4 Model 5 

Coefficient 
t-Statistic 

(P-value) 
Coefficient 

t-Statistic 

(P-value) 
Coefficient 

t-Statistic 

(P-value) 
Coefficient 

t-Statistic 

(P-value) 
Coefficient 

t-Statistic 

(P-value) 

            

INTERCEPT 
 

0.0322*** 
6.47 

(<.0001) 
0.0306*** 

5.92 
(<.0001) 

0.0325*** 
6.5 

(<.0001) 
0.0328*** 

6.57 
(<.0001) 

0.0320*** 
6.43 

(<.0001) 

REMit ？ -0.0132*** 
-4.18 

(<.0001) 
-0.0028 

-1.14 
(0.2525) 

-0.0007 
-0.88 

(0.3781) 
-0.0015* 

-1.91 
(0.0564) 

-0.0011 
-1.27 

(0.2025) 

 
+ 1.0645*** 

37.73 
(<.0001) 

1.0703*** 
37.94 

(<.0001) 
1.0696*** 

37.85 
(<.0001) 

1.067*** 
37.73 

(<.0001) 
1.0685*** 

37.79 
(<.0001) 

SIZE + -0.0104*** 
-28.23 

(<.0001) 
-0.0104*** 

-27.81 
(<.0001) 

-0.0103*** 
-27.56 

(<.0001) 
-0.0102*** 

-27.5 
(<.0001) 

-0.0103*** 
-27.77 

(<.0001) 




k
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OPTION 
+ 0.0157*** 

9.55 
(<.0001) 

0.0161*** 
9.8 

(<.0001) 
0.0161*** 

9.81 
(<.0001) 

0.0161*** 
9.83 

(<.0001) 
0.0161*** 

9.83 
(<.0001) 

CONVDEBT + 0.0126*** 
9.9 

(<.0001) 
0.0124*** 

9.75 
(<.0001) 

0.0123*** 
9.72 

(<.0001) 
0.0124*** 

9.75 
(<.0001) 

0.0124*** 
9.74 

(<.0001) 

DIV - 0.0126 
0.5 

(0.619) 
0.0078 

0.31 
(0.7568) 

0.0088 
0.35 

(0.7287) 
0.0097 

0.38 
(0.7029) 

0.0088 
0.35  

(0.7268) 

MB + 0.0013*** 
6.55 

(<.0001) 
0.0014*** 

7.51 
(<.0001) 

0.0015*** 
7.55 

(<.0001) 
0.0014*** 

7.32 
(<.0001) 

0.0014*** 
7.46 

(<.0001) 

CRSPVW - -0.0130 
-0.58  

(0.5594) 
-0.0108 

-0.49 
(0.627) 

-0.0104 
-0.47 

(0.6406) 
-0.0100 

-0.45 
(0.6528) 

-0.0100 
-0.45 

(0.6553) 

            
Industry 

Dummies  
Suppressed Suppressed Suppressed Suppressed Suppressed 

            
N   6852   6854   6854   6852   6854   

Adjusted-R2 
 

0.2986 
 

0.2969 
 

0.2969 
 

0.2972 
 

0.297 
 

F Statistic   68.83*** <.0001 68.32*** <.0001 68.31*** <.0001 68.37*** <.0001 68.33*** <.0001 

 

Note:  

All variables are defined the same as in table 3.  

***, **, * denotes significance at the 1%, 5%, and 10% levels respectively. 
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Table 10 H2 Results if Using Abnormal Deflated Short Interest as a Measure of Short 

selling activity level 

This table reports the regression results of H2 if I use abnormal deflated short interest as a measure of short selling 

activity. The dependent variable is the subsequent REM (REM it+1):   

REMit+1= β0+ β1SHORTit+ β2SIZEit + β3MKTSHit+ β4MBit + β5ROAit + β6DEBTit + β7BIG4it + β

8LITIGATIONit+β9NOAit+ β10INSTITUTE it+ β11OUTDIRECTORit+ β12BOARDSIZE it+ β13BDMTGS it+                     

βt YEARt +𝜀2it               

Model 1 to Model 5 differs in REM it+1 measures. In Model 1, REM=ABPROD; In Model 2, REM=ABCFO; In Model 3, 

REM=ABDISEXP; In Model 4, REM=RM1; In Model 5, REM=RM2. 

Independent 
Variable 

Predicted 
Sign 

Model 1 Model 2 Model 3 Model 4 Model 5 

Coefficient 
t-Statistic 
(P-value) 

Coefficient 
t-Statistic 
(P-value) 

Coefficient 
t-Statistic 
(P-value) 

Coefficient 
t-Statistic 
(P-value) 

Coefficient 
t-Statistic 
(P-value) 

            

INTERCEPT 
 

0.3023*** 
8.42 

(<.0001) 
-0.2565*** 

-4.32 
(<.0001) 

1.7738*** 
7.79 

(<.0001) 
-1.4716*** 

-6.26 
(<.0001) 

-1.5173*** 
-7.08 

(<.0001) 

SHORTit ? -0.3541*** 
-5.45 

(<.0001) 
-0.2138** 

-1.99 
(0.0467) 

1.7470*** 
4.24 

(<.0001) 
-2.1011*** 

-4.95 
(<.0001) 

-1.5331*** 
-3.95 

(<.0001) 

LGBDMTGS ? -0.0211*** 
-3.3 

(0.001) 
0.0229** 

2.16 
(0.0305) 

0.0771* 
1.9 

(0.0572) 
-0.0983** 

-2.35 
(0.0189) 

-0.1001*** 
-2.62  

(0.0088) 




2012

2003t
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OUTDIRECTOR 
? 0.0955*** 

3.25 
(0.0012) 

0.0266 
0.55 

(0.5843) 
-2.1862*** 

-11.72 
(<.0001) 

2.2817*** 
11.85 

(<.0001) 
2.1596*** 

12.29 
(<.0001) 

BOARDSIZE ? -0.0621*** 
-4.65 

(<.0001) 
-0.0026 

-0.12 
(0.9058) 

0.2762*** 
3.27 

(0.0011) 
-0.3383*** 

-3.88 
(0.0001) 

-0.2736*** 
-3.44 

(0.0006) 

INSTITUTE  - -0.0045 
-0.73 

(0.4682) 
-0.0059 

-0.57 
(0.5661) 

0.0761* 
1.95 

(0.0513) 
-0.0805** 

-2.00 
(0.0457) 

-0.0702* 
-1.91 

(0.0562) 

SIZE + -0.0072*** 
-3.37 

(0.0008) 
0.0489*** 

13.79 
(<.0001) 

-0.1916*** 
-14.12 

(<.0001) 
0.1844*** 

13.16 
(<.0001) 

0.1428*** 
11.17 

(<.0001) 

MB + -0.0130*** 
-13.63 

(<.0001) 
0.0115*** 

7.27 
(<.0001) 

-0.0137** 
-2.26 

(0.024) 
0.0007 

0.11 
(0.9162) 

0.0022 
0.38 

(0.7024) 

MKTSH + 0.0839*** 
7.43 

(<.0001) 
-0.2663*** 

-14.24 
(<.0001) 

0.4661*** 
6.51 

(<.0001) 
-0.3822*** 

-5.17 
(<.0001) 

-0.1998*** 
-2.96 

(0.0031) 

ROA + -0.1561*** 
-6.66 

(<.0001) 
0.0908** 

2.34 
(0.0193) 

-0.0403 
-0.27 

(0.7862) 
-0.1158 

-0.75 
(0.4505) 

-0.0505 
-0.36 

(0.7182) 

DEBT - -0.0474*** 
-3.66 

(0.0003) 
0.0712*** 

3.32 
(0.0009) 

0.8170*** 
9.95 

(<.0001) 
-0.8643*** 

-10.2 
(<.0001) 

-0.8881*** 
-11.49 

(<.0001) 

BIG4 - 0.0151*** 
2.6 

(0.0094) 
-0.0133 

-1.38 
(0.1673) 

-0.1429*** 
-3.87 

(0.0001) 
0.1581*** 

4.14 
(<.0001) 

0.1562*** 
4.49 

(<.0001) 

LITIGATION - -0.0849*** 
-13.67 

(<.0001) 
0.1048*** 

10.19 
(<.0001) 

-0.7350*** 
-18.66 

(<.0001) 
0.6501*** 

15.99 
(<.0001) 

0.6302*** 
16.98 

(<.0001) 

NOA + -0.1633*** 
-8.89 

(<.0001) 
0.1499*** 

4.93 
(<.0001) 

0.1151 
0.99 

(0.3233) 
-0.2784** 

-2.31  
(0.0206) 

-0.265** 
-2.41 

(0.0158) 

            
Year Dummies 

 
Suppressed Suppressed Suppressed Suppressed Suppressed 

N   5999   5999   5999   5999   5999   

Adjusted-R2 
 

0.1178 
 

0.139 
 

0.1807 
 

0.1547 
 

0.1508 
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F Statistic   39.16*** <.0001 47.13*** <.0001 64.01*** <.0001 53.27*** <.0001 51.73*** <.0001 

Note:  

All variables are defined the same as in table 3.  

***, **, * denotes significance at the 1%, 5%, and 10% levels respectively. 
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Table 11 Regression Results for H3 

Panel A 

This panel reports the regression results of H3a, how short sellers’ trading activity on firms’ REM information will be 

affected by the recent SEC short selling regulation change. The dependent variable is subsequent short interest  (SHORTit+1): 

 

SHORTit+1 =𝛼0+ 𝛼1REM it+𝛼2 VOLUME it +𝛼3 SIZE it +𝛼4 OPTION it+𝛼5 CONVDEBT it +𝛼6 DIV it +𝛼7 MB it + 𝛼8 

CRSPVW t + 𝛼9 SSRULE + 𝛼10 SSRULE* REM +      𝛼k  INDikt +𝜀it   

Model 1 to Model 5 differs in REMit measures. In Model 1, REM= ABPROD; In Model 2, REM=ABCFO; In Model 3, 

REM=ABDISEXP; In Model 4, REM=RM1; In Model 5, REM=RM2. 

 

Independent 
Variable 

Predicted 
Sign 

Model 1 Model 2 Model 3 Model 4 Model 5 

Coefficient 
t-Statistic 

(P-value) 
Coefficient 

t-Statistic 

(P-value) 
Coefficient 

t-Statistic 

(P-value) 
Coefficient 

t-Statistic 

(P-value) 
Coefficient 

t-Statistic 

(P-value) 

            

INTERCEPT 
 

0.0803*** 
17.6 

(<.0001) 
0.0793*** 

17.05 
(<.0001) 

0.0797*** 
17.39 

(<.0001) 
0.0796*** 

17.36 
(<.0001) 

0.0789*** 
17.12 

(<.0001) 

REMit ？ -0.0105** 
-2.04 

(0.0411) 
-0.0018 

-0.52 
(0.6022) 

-0.0027** 
-2.53 

(0.0114) 
-0.0033*** 

-3.22 
(0.0013) 

-0.0031*** 
-2.82  

(0.0048) 

VOLUME + 1.4772*** 
44.64 

(<.0001) 
1.4833*** 

44.8 
(<.0001) 

1.4802*** 
44.73 

(<.0001) 
1.4780*** 

44.65 
(<.0001) 

1.4790*** 
44.69 

(<.0001) 




k

1k
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SIZE 
+ -0.0120*** 

-28.78 
(<.0001) 

-0.0120*** 
-28.18 

(<.0001) 
-0.0118*** 

-27.93 
(<.0001) 

-0.0117*** 
-27.91 

(<.0001) 
-0.0118*** 

-28.27 
(<.0001) 

OPTION + 0.0204*** 
10.9 

(<.0001) 
0.0207*** 

11.06 
(<.0001) 

0.0209*** 
11.15 

(<.0001) 
0.0209*** 

11.14 
(<.0001) 

0.0209*** 
11.18 

(<.0001) 

CONVDEBT + 0.0123*** 
8.48 

(<.0001) 
0.0121*** 

8.33 
(<.0001) 

0.0122*** 
8.38 

(<.0001) 
0.0122*** 

8.42 
(<.0001) 

0.0122*** 
8.42 

(<.0001) 

DIV - 0.0889*** 
3.24 

(0.0012) 
0.0852*** 

3.1 
(0.0019) 

0.0870*** 
3.17 

(0.0015) 
0.0884*** 

3.22 
(0.0013) 

0.0872*** 
3.18 

(0.0015) 

MB + 0.0022*** 
9.89 

(<.0001) 
0.0023*** 

10.92 
(<.0001) 

0.0023*** 
10.77 

(<.0001) 
0.0023*** 

10.46 
(<.0001) 

0.0023*** 
10.65 

(<.0001) 

CRSPVW - -0.1789*** 
-6.75 

(<.0001) 
-0.1782*** 

-6.72 
(<.0001) 

-0.1758*** 
-6.63 

(<.0001) 
-0.1755*** 

-6.62 
(<.0001) 

-0.1758*** 
-6.63 

(<.0001) 

SSRULE - -0.0147*** 
-11.53 

(<.0001) 
-0.0143*** 

-9.12 
(<.0001) 

-0.0150 
-11.17 

(<.0001) 
-0.0149*** 

-11.25 
(<.0001) 

-0.0147*** 
-11.44 

(<.0001) 

SSRULE*REM ? -0.0045 
-0.7 

(0.4857) 
-0.0001 

-0.03 
(0.9743) 

0.0012 
1.35 

(0.1776) 
0.0011 

1.26 
(0.2094) 

0.0014 
1.44 

(0.1494) 

            
Industry 

Dummies  
Suppressed Suppressed Suppressed Suppressed Suppressed 

            
N   6846   6848   6848   6846   6848   

Adjusted-R2 
 

0.3629 
 

0.3616 
 

0.3621 
 

0.3626 
 

0.3623 
 

F Statistic   85.78*** <.0001 85.31*** <.0001 85.52*** <.0001 85.65*** <.0001 85.57*** <.0001 
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Panel B 

This panel reports the regression results of H3b, how short sellers’ monitoring role over firms’ REM behavior will be 

affected by the SEC short selling regulation change. The dependent variable is the subsequent REM (REM it+1): 

REMit+1= β0+ β1SHORTit+ β2SIZEit + β3MKTSHit+ β4MBit + β5ROAit + β6DEBTit + β7BIG4it + 

β8LITIGATIONit+ β9NOAit + β 10INSTITUTE it+ β11OUTDIRECTOR it+ β12BOARDSIZE it+ β13LGBDMTGS it + 

β14SSRULE+ β15 SSRULE*SHORT+ 𝜀it 

Model 1 to Model 5 differs in REMit+1 measures. In Model 1, REM= ABPROD; In Model 2, REM=ABCFO; In Model 3, 

REM=ABDISEXP; In Model 4, REM=RM1; In Model 5, REM=RM2. 

 

Independent 
Variable 

Predicted 
Sign 

Model 1 Model 2 Model 3 Model 4 Model 5 

Coefficient 
t-Statistic 
(P-value) 

Coefficient 
t-Statistic 
(P-value) 

Coefficient 
t-Statistic 
(P-value) 

Coefficient 
t-Statistic 
(P-value) 

Coefficient 
t-Statistic 
(P-value) 

            

INTERCEPT 
 

0.3137*** 
7.92 

(<.0001) 
-0.2462*** 

-3.85 
(0.0001) 

1.9633*** 
8.2 

(<.0001) 
-1.6495*** 

-6.65 
(<.0001) 

-1.7171*** 
-7.63 

(<.0001) 

SHORTit ? -0.2723*** 
-3.03 

(0.0025) 
-0.3631** 

-2.5 
(0.0125) 

0.0795 
0.15 

(0.8836) 
-0.3518 

-0.62 
(0.532) 

0.2836 
0.55 

(0.5789) 

SIZE + -0.0053** 
-2.2  

(0.0281) 
0.0445*** 

11.37 
(<.0001) 

-0.2024*** 
-13.82 

(<.0001) 
0.1971*** 

12.99 
(<.0001) 

0.1579*** 
11.46 

(<.0001) 

Table 11—Continued 
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MB 
+ -0.0144*** 

-13.47 
(<.0001) 

0.0124*** 
7.14 

(<.0001) 
-0.0072 

-1.12 
(0.264) 

-0.0072 
-1.07 

(0.2828) 
-0.0051 

-0.84 
(0.3992) 

MKTSH + 0.0884*** 
6.85 

(<.0001) 
-0.2996*** 

-14.38 
(<.0001) 

0.4467*** 
5.73 

(<.0001) 
-0.3583*** 

-4.44 
(<.0001) 

-0.1471** 
-2.01 

(0.0448) 

ROA + -0.1940*** 
-6.71 

(<.0001) 
0.1144** 

2.45  
(0.0143) 

0.1474 
0.84 

(0.3985) 
-0.3414* 

-1.89 
(0.0592) 

-0.2618 
-1.59 

(0.111) 

DEBT - -0.0439*** 
-2.96 

(0.0031) 
0.0604** 

2.52 
(0.0118) 

0.8421*** 
9.38 

(<.0001) 
-0.8860*** 

-9.53 
(<.0001) 

-0.9025*** 
-10.69 

(<.0001) 

BIG4 - 0.0162** 
2.45 

(0.0143) 
-0.0116 

-1.09 
(0.2776) 

-0.1327*** 
-3.33 

(0.0009) 
0.1489*** 

3.61 
(0.0003) 

0.1443*** 
3.85 

(0.0001) 

LITIGATION - -0.0801*** 
-11.39 

(<.0001) 
0.0967*** 

8.52 
(<.0001) 

-0.7132*** 
-16.8 

(<.0001) 
0.6331*** 

14.39 
(<.0001) 

0.6165*** 
15.43 

(<.0001) 

NOA + -0.1579*** 
-7.64 

(<.0001) 
0.1165*** 

3.49 
(0.0005) 

0.1354 
1.08 

(0.2784) 
-0.2932** 

-2.27 
(0.0235) 

-0.2519** 
-2.14 

(0.0321) 

LGBDMTGS ? -0.0291*** 
-4.01 

(<.0001) 
0.0322*** 

2.75 
(0.0059) 

0.0461 
1.05 

(0.292) 
-0.0752* 

-1.66 
(0.0973) 

-0.0783* 
-1.9 

(0.057) 

OUTDIRECTOR ? 0.0944*** 
2.86 

(0.0043) 
0.0453 

0.85 
(0.3958) 

-2.1376*** 
-10.71 

(<.0001) 
2.2320*** 

10.79 
(<.0001) 

2.0923*** 
11.14 

(<.0001) 

BOARDSIZE ? -0.0596*** 
-3.96 

(<.0001) 
-0.0019 

-0.08 
(0.9393) 

0.2576*** 
2.84 

(0.0046) 
-0.3171*** 

-3.37 
(0.0007) 

-0.2557*** 
-3.00 

(0.0027) 

INSTITUTE  - -0.0104 
-1.51 

(0.1312) 
-0.0007 

-0.06 
(0.9503) 

0.0529 
1.27 

(0.2044) 
-0.0633 

-1.47 
(0.1426) 

-0.0522 
-1.33 

(0.183) 

SSRULE ? -0.0405*** 
-4.72 

(<.0001) 
0.0359*** 

2.59 
(0.0096) 

-0.0594 
-1.15 

(0.2515) 
0.0189 

0.35 
(0.7242) 

0.0235 
0.48 

(0.6295) 

SSRULE*SHORT ? 0.0884 
0.68 

(0.4979) 
-0.2594 

-1.23 
(0.2181) 

1.0729 
1.36 

(0.1733) 
-0.9845 

-1.21 
(0.2278) 

-0.8134 
-1.1 

(0.2724) 

Table 11—Continued 



 

 

1
0
0

 

N   5077   5077   5077   5077   5077   

Adjusted-R2 
 

0.114 
 

0.1269 
 

0.1743 
 

0.1473 
 

0.1454 
 

F Statistic   44.55*** <.0001 50.2*** <.0001 72.45*** <.0001 59.45*** <.0001 58.57*** <.0001 

 
Note:  

SSRULE=A dichotomous variable that assumes a value of one if the observation is for the post-2008 period (i.e. 2009-

2012) and zero for the pre-2008 period (i.e. 2003-2007). 

All other variables are defined the same as in table 3.  

***, **, * denotes significance at the 1%, 5%, and 10% levels respectively. 
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