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This dissertation addresses issues in corporate finance. Part I examines the litigation

environment of a firm and its impact on financial policy. Chapter 1 discusses prior research,

including theory and empirical results, related to firm performance, financial policy, and

litigation. It provides the background to support the empirical analyses of Chapters 2 and

3. Chapter 2 examines the wealth effects of litigation events on the firms involved, as well

as on their industry peers. I find that litigation events have a strong negative effect on both

the firms sued, as well as their competitors. Chapter 3 examines whether managers use

financial policy strategically when facing an increased risk of litigation claims. I find that

greater litigation exposure leads firms to choose higher leverage. I show that this leverage

increase is brought on by an active decision to repurchase shares. These repurchases appear

to be financed with a combination of excess cash and short term debt as they coincide with a

significant decrease in cash holdings and an increase in short term liabilities. These firms also

increase their use of operating leases, which, due to their priority in bankruptcy, have similar

characteristics as secured debt. Finally, the effects seem to be stronger for firms with a higher
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probability of bankruptcy. Part II asks whether there is a disposition effect in corporate

investment decisions. Chapter 4 provides a summary of the existing literature related to the

disposition effect and discusses both theoretical and empirical findings. In Chapter 5, I utilize

the unique nature of Real Estate Investment Trusts (REITs) to test for the presence of the

disposition effect in corporate investments. The results show strong statistical evidence that

REIT managers tend to sell winners and hold losers, where winners and losers are defined

using changes in properties’ prices since they were acquired. In addition, I find evidence

that this behavior is consistent with the disposition effect. REIT managers are significantly

less likely to sell properties that have a loss relative to a reference point based on inflation

or historical average returns, controlling for the properties’ recent returns.
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The Litigation Environment of a Firm
and its Impact on Financial Policy
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Chapter 1

Evidence on Strategic Use of Capital
Structure and Litigation

1.1 Introduction

Litigation is an important reality for many firms. One needs only to look at the as-

bestos liabilities that many firms faced in the 1980s and 1990s to see the extreme outcomes of

one particular type of litigation. According to White (2004), the asbestos litigation resulted

in $70 billion in costs associated with resolving claims and led to 85 corporate bankruptcies.

Several insurance companies were distressed to the point of failure. More recent examples of

blockbuster cases, such as the Merck Vioxx litigation or the Bridgestone/Firestone litigation

also resulted in major costs to the defendant firms. While these are perhaps “worst case

scenarios” with respect to corporate litigation, they demonstrate that litigation can, in fact,

be an important issue for firms.

There is a significant body of evidence that suggests that litigation events result in

large value effects for the firms involved. This literature documents large negative announce-

ment effects for firms subjected to litigation. However, to this point, there is little known

2



about how firm managers take into account this potential liability when making firm finan-

cial policy decisions. This chapter provides background with respect to the existing evidence

as it relates to this question. Chapter 3 of this dissertation specifically examines the issue

of whether firm managers consider litigation liabilities in their financial policy decisions.

This chapter proceeds as follows. Section 1.2 discusses the literature related to the

value effects of litigation. It establishes the costly nature of litigation and supports the

position that managers may consider litigation when making both operational and financial

decisions. Section 1.3 discuses the theoretical implications for a manager’s response to lit-

igation. It deals primarily with how managers can use financial policy strategically when

dealing with the firms stakeholders. These results are important to establishing potential

mechanisms for managerial response to litigation. Finally, Section 1.4 discusses some of the

traditional financial policy literature. These results help to establish the existing determi-

nants of financial policy as well as competing empirical observations. Section 1.5 concludes.

1.2 The Value Effects of Litigation

The threat of litigation is a reality for virtually all firms. However, its not obvious how

important that threat is. If litigation is an immaterial liability, then one would not necessarily

expect managers to put much weight on it when making financial policy decisions. To this

end, it is important to understand the impact that litigation actually has on firms. There is

a large literature that has looked explicitly at this issue. Generally speaking, this research

has focused the value implications of non-shareholder litigation by examining event returns

around litigation filings and announcements.
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Cutler and Summers (1987) present some of the earliest results on value destruction

associated with litigation. They examine in detail one specific series of litigation events

- the Texaco-Pennzoil case. This case arose out of the Texaco takeover of Getty oil in

1984. Pennzoil sued Texaco, claiming they had already negotiated a binding agreement

with Getty management to acquire a portion of the firm. The authors examine the stock

prices of the two firms around the multitude of events that occurred during the course of

the litigation. They document an asymmetric stock price effect for the two firms. They also

show that a dollar lost in terms of market value for Texaco resulted in only a 40 cent gain for

Pennzoil. Furthermore, they demonstrate that the dispute resulted in a loss of 30% of the

combined market cap of the two companies, providing evidence of massive costs associated

with litigation. The authors claim that this “leakage” is the result financial distress costs

caused by the litigation process. They also claim that Texaco was essentially forced to forgo

positive NPV projects as a result of the litigation. This is consistent with evidence they

present that suggests the market value losses are largely resolved upon settlement.

Bhagat et al. (1994) extend this literature by looking at a large sample of inter-firm

lawsuits. They also find significant combined wealth effects. They show that firms involved

in litigation lose, on average, one percent of combined equity value. Consistent with Cutler

and Summers (1987), they find joint gains upon settlement. The authors demonstrate that

the wealth effects are stronger when the defendant firm is more financially distressed. These

effects are not related to the plaintiff’s financial condition, suggesting some “leakage” is a

result of the defendant’s financial distress.

Similarly, Bizjak and Coles (1995) look at the wealth effects associated with one

particular type of inter-firm litigation - antitrust suits. They find that the defendants ex-
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perience a loss in equity value of 0.6%. They also find that the plaintiff see an increase

in equity value of approximately 1.2%. However, they confirm results from prior work by

showing that these wealth effects are again not symmetric; there does appear to be “leak-

age.” Interestingly, these effects depend on the nature of the underlying antitrust litigation

and the effects are stronger when the plaintiff seeks specific performance rather than treble

damages. Finally, they show the probability of settlement is related to the specific type of

alleged violation (vertical versus horizontal integration).

Bhagat et al. (1998) examine the wealth effects for litigation events that involve at

least one corporation (as opposed to the inter-firm litigation examined previously). They

show that, regardless of the nature of the plaintiff (corporation, government, or individual),

the defendant firm experiences economically significant wealth losses when the suit is filed.

They find an average decline of 0.97% of the equity value of the firm upon initiation of the

lawsuit. These effects are larger when the plaintiff is the government compared to individuals

or other corporations. The authors also find that the defendant firm only sees a significant

wealth increase when the case is settled if the plaintiff is another corporation.

Product liability litigation is specifically examined by Prince and Rubin (2002). Sim-

ilar to the studies discussed above, the authors examine announcement returns around the

filing and reporting of product liability lawsuits against public corporations. They find a

significantly negative value effect associated with the lawsuit. They also find that these

losses are equal to what the authors believe to be the “worst case scenario” in terms of liti-

gation outcomes. Because the expected loss from the litigation is less than this “worst case

scenario,” the authors interpret the result as a value effect due to a loss of reputation. They

are also the first to document wealth effects for competitors, demonstrating that automobile
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industry competitors have negative announcement returns while pharmaceutical competitors

actually experience positive returns on news of a peer firm’s lawsuit.

Karpoff and Lott (1999) demonstrate some of the first value effects related to changes

in the litigation environment of the firm. The authors specifically examine firms that are

facing litigation that seeks punitive damages. They then examine the announcement returns

of these firms around court decisions that set precedent related to punitive awards. They

find that when pending legislation that reduces punitive damages is announced, firms facing

lawsuits in which punitive damages are claimed exhibit positive abnormal returns. This

supports the idea that the value of the firm is related, in some part, to the legal environment

the firm faces.

Overall, this stream of literature establishes the fact that litigation can have a sig-

nificant impact on firm value, even in large samples. This, coupled with the evidence that

some litigation events, such as asbestos, have caused firm failures (White (2004)), suggest

that litigation liabilities can be significant. Ultimately, they also suggest firm managers have

an incentive to consider these liabilities when making policy decisions.

1.3 Strategic Use of Financial Policy

While prior empirical evidence suggests that managers have an incentive to consider

litigation in the development of financial policy, current theoretical work provides a potential

mechanism for how this financial policy may be set. This literature is related to a larger

literature on the strategic use of financial policy and begins with the work of Scott (1977).

This paper shows how firm managers may be able to issue debt and increase overall firm

value. In the model, this is accomplished by reducing the bankruptcy priority of certain firm
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liabilities by issuing more senior claims. Here, it is assumed the firm need not compensate

the now junior claims for the loss of bankruptcy priority. While this is assumed in the

model, it is motivated by the existence of contingent claimants, such as future litigants,

who do not have standing to demand compensation for this reduction in the value of their

liability. This makes intuitive sense when one considers that future claimants may not realize

for many years that they will be suing the firm. The fact that the firm does not have to

compensate these claimants results in an increase in the total value of the firm as the value of

the contingent claim is reduced. Scott points out that this could apply to any liability where

the claimant does not demand compensation for, or prevent the issuance of (i.e., covenants),

more senior liabilities. Litigation is just one specific example where these conditions apply.

Spier and Sykes (1998) extend the results of Scott (1977) by directly modeling the

impact of capital structure on the bargaining power of shareholders during litigation. While

they document a similar result to Scott (1977) generally, they also demonstrate that the

shareholders may have an incentive to bargain more aggressively over litigation settlements

if they bear less of the costs in bankruptcy (when the firm is more levered). Haslem (2005),

however, argues that because managers bear a personal cost of litigation, they have an

incentive to bargain less aggressively in the settlement process. He supports this idea by

showing evidence of negative stock price reactions to settlement announcements. The results

from these two papers are not necessarily mutually exclusive, as Haslem (2005) shows that

his effect is mitigated to some degree by higher leverage. The time to settlement is longer

the more debt the firm has. This is consistent with the Spier and Sykes (1998) idea that

higher leverage can result in more aggressive bargaining.

Several other papers have extended the idea of capital structure and bargaining.
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Perotti and Spier (1993) look at the conflict between shareholders and certain claimants

that are more senior, such as creditors, employees, and suppliers. They show that firms

can credibly threaten to bypass positive NPV projects in order gain concessions from other

stakeholders (such as labor unions). In the model, this is accomplished by recapitalizing the

firm. By using junior debt to repurchase equity, the firm essentially uses debt overhang to

credibly commit to underinvest. If senior stakeholders are depending on future investment

for full payment, the firm can use this strategy to extract concessions.

This is also related to the results of Bronars and Deere (1991). In this model, the au-

thors examine more directly the impact of capital structure on union bargaining. They show

that, to the extent that a firm takes on more creditors, it reduces what unions may be able to

extract without forcing the firm into bankruptcy. To the extent that employee commitments

are junior in bankruptcy, that bankruptcy is sufficiently costly, or that the unions are better

off with the firm as a going concern, an increase in leverage can force concessions on the

part of labor and may, in fact, discourage union formation. A third paper, Dasgupta and

Sengupta (1993), is closely related to both Perotti and Spier (1993) and Bronars and Deere

(1991). They demonstrate a similar bargaining effect of leverage with respect to workers’

wages. However, they also show that this effect can alleviate the underinvesment problem

that can arise under bilateral bargaining between firms and employees (Baldwin (1983) and

Grout (1984)).

Finally, the strategic use of leverage has also been examined in the takeover market.

Israel (1991) demonstrates that a manager’s choice of capital structure can impact the value

of the firm in the face of a takeover. In this model, the author assumes that a takeover is value

increasing. He shows that the level of risky debt affects how the synergistic gains from the
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merger are allocated to the acquirer, the target debtholders, and the target shareholders. The

higher the debt, the more of the synergistic gains go to the debtholders. This will therefore

reduce the probability that the takeover occurs. In the presence of agency problems, it is

clear that managers can use debt to make the firm a less attractive target. This is related

to Harris and Raviv (1988) who show that managers can use debt to repurchase shares,

thereby acquiring more voting rights to defend against takeovers and Stulz (1988), who

suggests that managers can use debt to acquire shares at a relatively low reservation price,

forcing the corporate raiders to acquire the shares from management at a higher price.

Empirically there is some support for these ideas. Matsa (2009) addresses the theory

laid out by Bronars and Deere (1991) (and consistent with some of the predictions of Perotti

and Spier (1993) and Dasgupta and Sengupta (1993)). He shows that, when an additional

10% of firm employees bargain collectively (i.e., join the union), the firm’s debt ratio is 80

to 100 basis points higher. This is some of the first empirical evidence showing that firms

use financial policy, not just in a static tradeoff framework, but also strategically in their

interactions with stakeholders.

Finally, one paper has previously examined the use of investment policy in the face of

potential litigation liabilities. Gormley and Matsa (2009) show that firms facing an increase

in litigation risk increase their acquisitions. The authors create a proxy for an increase in

litigation risk by examining firm production inputs. When a chemical used in the firm’s

production process is added to the Center for Disease Control’s list of carcinogens, the firm

is said to have an increase in its litigation liability. The authors demonstrate that this

increase in litigation liability is associated with aggressive growth through the acquisition

of high cash flow firms. They argue this is due, in part, to agency conflicts on the part of
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managers who have an incentive to avoid bankruptcy and, as such, are attempting to shore

up their balance sheets in the face of the increased liability.

1.4 Determinants of Capital Structure

The literature relating to the determinants of capital structure is obviously vast,

and a complete review is beyond the scope of this chapter. However, Harris and Raviv

(1991) provide a thorough summary of the classical capital structure theories. Additionally,

Parsons and Titman (2008) review the extensive empirical literature related to tests of capital

structure theories.

However, it is important to note that recent empirical capital structure research

has focused on estimating leverage regressions using firm fixed effects. These regression

specifications allow researchers to rule out alternative explanations based on unobserved

firm heterogeneity. Lemmon et al. (2008) document the importance of the firm fixed effect

in understanding firm leverage. They demonstrate that a firm’s debt ratio from past periods

is one of the strongest predictors of current leverage. In fact, it seems to be more important

than many of the classic capital structure determinants identified in some of the widely cited

empirical papers (e.g., Titman and Wessels (1988), Hovakimian et al. (2001a), Rajan and

Zingales (1995), Harris and Raviv (1991)). For this reason, the empirical specifications in

Chapter 3 of this dissertation will rely heavily on the fixed effect framework.
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1.5 Conclusion

This chapter presents a brief overview of the evidence related to litigation and financial

policy. It is clear from the evidence that litigation can impact firm value, and this effect can

be greater than the explicit costs associated with the litigation itself. It is also clear that,

in extreme cases, litigation can bankrupt firms. Given this, it seems reasonable that firm

managers may take the risk of litigation into account in developing financial policy.

The obvious question is, if managers believe litigation is important, how might they

respond? Several theoretical works discussed above suggest mechanisms by which managers

may use financial policy when faced with liabilities such as future litigation. While there

have been empirical investigations into the determinants of financial policy decisions, none

have looked specifically at the interaction with litigation. Chapter 3 of this dissertation looks

specifically at this interaction.
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Chapter 2

Stock Market Reaction to Litigation
Events

2.1 Introduction

The impact of litigation on firm value has been widely studied. However, we know

that the litigation environment of a firm changes. The period from 1960-1990 saw the annual

number of federal court filings increase from 89,000 to over 250,000 (Lieberman (1991)).

We also know that from 1971-1991 over 2.5 million lawsuits involved corporations (Bhagat

et al. (1994)). While past studies have recognized the importance of litigation events on

firm wealth, very little work has been done on how firm managers react to such litigation.

The increase in the number lawsuits filed suggests that this may be increasingly important.

Chapter 3 of this dissertation explores this issue in detail. Here I analyze in detail the

underlying litigation data employed in chapter 3. Specifically, I establish that the specific

sample includes events that have important wealth effects, not only for the firms being sued,

but also for their industry peers. In general, the literature as a whole finds that litigation

12



events have significant wealth effects for the companies involved.1 However, only Karpoff

and Lott (1999) extend this analysis to peer firms, and only for two specific industries. I

examine the announcement returns around the filings of the specific sample of litigation

events described below. I identify significantly negative stock market reactions for firms that

are sued. I also find that, on average, the firms’ competitors have negative stock market

reactions, suggesting that these lawsuits have implications for the value of their industry

peers as well. This suggests that litigation events are not purely idiosyncratic, as this would

predict a positive reaction from competitors (as their competition faces costly litigation).

Instead, these results show that these lawsuits, on average, reveal information that changes

the market’s perception of the litigation risk faced by all firms in the industry. These results

support the empirical strategy in Chapter 3 by providing evidence that litigation matters

and that there are spillover effects from litigation events to industry peers.

The rest of this chapter is organized as follows: Section 2.2 discusses the data used

in this chapter, including discussion of the sample of litigation events examined. Section

2.3 discusses the methods employed to test the wealth impact of these litigation events and

presents the results of these tests. Section 2.4 concludes.

2.2 Litigation Data

The litigation data used in this analysis consists of major lawsuits filed against large

publicly traded firms. As discussed in more detail in Chapter 3, these events are those that

are likely to signal changes in the litigation environment of the industry as a whole. This is

1For example, see Cutler and Summers (1987),Bhagat et al. (1994), Bizjak and Coles (1995)
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because these are likely to be the large, well-publicized cases. To find a sample of such cases,

I use actual litigation events as reported by the Audit Analytics Litigation database. These

data cover the period from 2000-2007 and report information on litigation for the Russell

1000 firms from legal disclosures filed with the SEC, litigation details related to class-action

and other civil litigation from disclosures and newswires, and registrations and legal opinions

filed with the SEC. From this sample of litigation, Audit Analytics collects details related to

the specific litigation, including the original date of filing, and if available, the original claim

and settlement amounts.2 While this is in no way an exhaustive list of all litigation faced by

the Russell 1000 firms, it is likely to capture all materially large cases, which for the purposes

of this study are the cases most likely to cause variation in the litigation environment.3

These litigation data are then matched to return data over the same period (January

2000 through December 2007). Cases are matched systematically by CIK code and firm

name to those firms in the CRSP/Compustat merged database. They are then merged with

return data and industry identification data. It is important to note that many of the cases

may involve multiple public firms and, as such, will be matched more than once. Table 2.1

presents the number of cases in the merged sample as well as summary statistics on the size

of the claims and settlements as reported by Audit Analytics. While there is a relatively

large sample of litigation events (7,781 cases), the number of cases with detailed information

on the size of the claim or the settlement is relatively small (8.7% and 10.3% of the overall

sample, respectively). The second row of Table 2.1 illustrates that, for those cases in which

claim data is available, the median claim is quite small at $0.71 million. However, a number

2Claim and settlement information is available for only a small percentage of the overall cases.
3It is unlikely that the omission of certain cases (specifically the small, immaterial ones) will bias the

results discussed below.
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of very large suits skew the results considerably, resulting in a mean claim value of $31 billion.

Because juries are allowed to award no more than the maximum sought by the plaintiff in the

original claim, these numbers are likely to be upwardly biased relative to the true expected

loss the firm faces from the litigation. The settlement numbers, while also skewed, are more

likely to represent the expected value of the litigation. As can be seen from Table 2.1, the

median settlement amount is $7.4 million while the mean of $88.1 million is skewed by a

number of very large suits. The standard deviation of the settlement amounts in the data is

$434 million.

The final sample of litigation events covers a wide range of industries. Table 2.2 shows

the average number of new cases by industry (defined at the 2-digit SIC level) each quarter.

The industry with the largest average number of new lawsuits each quarter is the Business

Services industry (134 new cases per quarter) which is a broad industry that includes every-

thing from data processing and security services to advertising and pest control. The second

most sued industry is the Chemicals & Allied Product Mfrs which, not surprisingly, includes

the oft-sued pharmaceutical firms and has 118 new lawsuits per quarter. The industry with

the least number of cases in the Audit Analytics data is the Social Services industry which

has approximately 0.08 new cases per quarter. Table 2.2 presents the data by 2-digit SIC

level for the sake of brevity. As is clear from the Business Services category, these industry

classifications may be too broad to successfully measure the litigation environment (it is

unlikely that the litigation with respect to pest control will have a significant impact on

the litigation environment of data processing firms). As such, the tests described below will

relay on industry classifications defined at the 3-digit SIC code level.
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2.3 Methodology and Results

2.3.1 Methodology

To examine the impact of litigation events on both the firms and industries involved in

the lawsuit, I use an event study framework in which abnormal returns are measured around

the filing date of the litigation . In testing for the effect on individual firms, the abnormal

returns for firm i at event date τ , are measured by the following equation, consistent with

MacKinlay (1997):

ARiτ = Riτ − E(Riτ |Xτ ), (2.1)

where ARiτ is the abnormal return, Riτ is the realized return, and E(Riτ |Xτ ) is the

expected return. In the primary specification, I estimate the expected returns using a market

model, with β estimated over a 255 day period ending 45 days prior to the event, where the

market is defined as the CRSP value weighted return index. Results are also presented using

expected returns calculated based on a Fama-French four factor model estimated over the

same period. The cumulative abnormal return (CAR) was then calculated over a variety of

event day windows, including (-30,-2), (-1,0), (1,30),(-1,1),(-2, +2), (-25,25). These window

dates are designed to test for an immediate effect around the event, as well as the revelation

of information before and after the filing. Litigation events may not always be a surprise as

of the filing date. As such, I examine slightly larger windows as well.

In the primary specification, t-stats are clustered at the firm and day level. This is

to adjust for the lack of independence across lawsuits within the same firm as well as any

correlation in lawsuits filed on the same days. As discussed below, this is important because
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the effects on days when there are a large number of lawsuits filed differ from the effects

measured for the sample as a whole. Subsample analysis is also conducted based on firm

credit ratings, where firms are classified as either rated, unrated, and junk rated.

Because of the possibility of cross-sectional dependence in the events examined, I

also utilize a calendar time return approach as described in Fama (1998) as a robustness

check. While this is unlikely to be a major concern over the short windows examined in this

analysis, evidence suggests there may be industry correlation in litigation events that could

require some correction. In this approach, abnormal returns are calculated for a portfolio

of all firms that were sued over a specified window and calculates test statistics over the

time series of those returns. These portfolios are an equal-weighted average of firms who had

events over the same 30-day window. While this approach does correct for the cross-sectional

dependence, the interpretation is not as straightforward as this is not an investable strategy.

2.3.2 Results

Table 2.3 presents the results for the firm level abnormal returns around the litigation

events. This table includes the abnormal returns for only those firms named in the lawsuits.

Panel A shows results based on a market model for expected returns. Panel B presents

results based on a 4 factor model for expected returns. The first thing to note is that, over

the windows immediately around the announcement ((-2,2), (-1,1)), the returns are strongly

negative across both specifications. They are significant at the one percent level and range

in value from -0.56% to -0.57% for the (-1,1) window and -0.63% to -0.74% for the (-2,2)

window. These results are both statistically and economically significant and the magnitudes

are consistent with the findings from prior literature (see Chapter 1).
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Over the expanded event windows, we see strong evidence that some of this litigation

information is revealed in the month leading up to the filing. In both specifications, the

returns for the (-30,-1) window are strongly negative, ranging from -0.76% to -1.45% and

are significant at the one percent level. This suggests that the loss in market value for the

firms that are sued in this sample is quite large. When we look at the month after the

announcement, the results are mixed, ranging from approximately 0.15 to -0.80%. However,

when looking at the 50 days surrounding the event, the wealth loss for the sued firms is

significantly negative for both specifications at the one percent level.

Table 2.4 examines the same set of events, splitting the sample based on the credit

rating of the firm involved in the litigation. I look separately at the unrated firms, those

firms that have a rating, and firms that have a rating in the junk range. These results are

calculated using a market model for expected returns as described above. They show that

the effects shown in the large sample are stronger for those firms that are either unrated

or have a junk rating. This in consistent with the idea that these lawsuits have a larger

impact on those firms that are smaller or closer to financial distress. While the returns for

the rated firms overall are negative and significant in the (-2,2) and (-1,1) window, they are

much smaller in magnitude.

The tables discussed above show a negative and significant announcement effect

around the filing of major litigation. However, over the sample period the median num-

ber of lawsuits filed on any given day is four. Several days have more than 100 events filed

on a given day. While the results reported above correct the standard errors for possible

correlation in events filed on the same day, its important to understand whether the mean

effects differ on the days when a large number of cases are filed. Table 2.5 examines the
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effects of those events that that occur on days where more than four lawsuits were filed.

This table presents the primary specification using the market model for expected returns.

Comparing the results here to those presented in table 2.3 we see that over the (-1,1) and

(-2,2) windows the abnormal returns are slightly smaller, although still economically and

statistically significant. For example, the abnormal return over the (-1,1) window is -0.38%

compared to the full sample results of -0.56%. For the (-2,2) window the returns are -0.51%

while the full sample returns are -0.63%. This shows that there is some cross sectional

dependence in the events, but overall the conclusions are unchanged.

Because of these cross sectional dependence, as a robustness check, Table 2.6 presents

the results of an event study conducted in calendar time. Following Fama (1998), I form

portfolios of all firms that had an event over a given 30-day period and take the average

return for the portfolio. This is compared to the expected return on the portfolio calculated

using the same market model. Portfolios are constructed using equal weights for each firm

that experienced a lawsuit over the 30-day period. The sample is separated again into rated

and non-rated firms. Here, Patell (1976) Z-statistics are presented. When compared to

the results presented in table 2.4 we see that the effects are slightly larger, but overall, are

consistent with the prior results. The larger magnitude is due to the equal weighting of each

firm in the portfolio.

Overall, the results demonstrate that these litigation events are clearly costly to the

sample firms. When we focus on even the smallest window, the losses are at least 0.50% of the

firm value. When we consider that these firms are among the largest 1,000 publicly-traded

firms in the U.S., the dollar amount associated with these events is quite large. However,

the question still remains as to the effect of these lawsuits on industry peers. On one hand,
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if these litigation events reveal something about potential liabilities for other firms in the

industry, one would expect those results to be negative. On the other hand, this could be

good news for industry peers if the litigation is purely idiosyncratic.

Table 2.7 presents the results from the event studies on the effect of the litigation on

industry peers. Here, each firm in the industry is examined individually around the filing

date with standard errors clustered by industry and day. The size effects in the data as

well as the impact of multiple events biases the results of analysis conducted at the industry

average level (the results are sensitive to how the portfolios are constructed). Overall, we see

results that are consistent with findings for the individual firms, although the magnitudes are

slightly smaller. For example, the results for the (-1,1) window range from -0.22% to -0.17%

for the market model and Fama-French models respectively. These results are significant at

the 5% level. This suggests that while these events are also bad news for industry peers,

they impact them somewhat less. This is not surprising given that the industry peers are

not themselves being sued.

2.4 Conclusion

This chapter presents analysis of a specific sample of litigation events. These are large

litigation events taken from legal disclosures filed with the SEC, litigation details related to

class-action and other civil litigation from disclosures and newswires. I find that these events

result in negative and significant stock price reactions for the firms that are sued. These

results are robust to the event study methodology as well as to the model for expected

returns. They suggest that these lawsuits are not only bad news, but have an economically

meaningful impact on the value of the firm. Moreover, I find that that these events also
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negatively impact the firms’ competitors, suggesting that these events reflect a change in

the litigation risk for the entire industry. While this is not the first study to document a

stock price reaction to litigation events, it is the first to show evidence of an industry impact

across a large sample of industries.

21



Table 2.1: Summary Statistics: Litigation Filings
This table presents summary statistics related to the cases in the Audit Analytics database
that were successfully matched with the CRSP/Compustat merged database. Claim and
settlement means and medians are calculated conditional on being reported

Variable Observations Mean($MM) Median($MM) Std.Dev($MM)

Cases 7781

Claim 681 31,000 0.71 783,000

Settlement 806 88.1 7.4 434
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Table 2.2: Average Number of New Litigation Cases Each Quarter by Industry
This table presents the average number of new litigation cases per quarter by industry over
the 2000-2007 period in the final merged sample. The industry is classified at the two-digit
SIC code level. Only those industries with at least 1 case over the sample period are included
in the table.

Industry SIC Mean Cases

AGRICULTURAL PRODUCTION-CROPS 1 0.21

AGRICULTURAL PRODUCTION-LIVESTOCK 2 0.18

COAL MINING 12 1.74

OIL & GAS EXTRACTION 13 12.31

MINING & QUARRYING-NONMETALLIC MINERALS 14 0.67

BUILDING CONSTRUCTION-GEN CONTRACTORS 15 2.81

HEAVY CONSTRUCTION EXCEPT BUILDING 16 1.89

CONSTRUCTION-SPECIAL TRADE CONTRACTORS 17 0.72

FOOD & KINDRED PRODUCTS MFRS 20 16.04

TOBACCO PRODUCTS MFRS 21 3.15

TEXTILE MILL PRODUCTS MFRS 22 1.91

APPAREL & OTHER FINISHED PRODUCTS MFRS 23 3.28

LUMBER & WOOD PRODS EXCEPT FURNTR MFRS 24 2.12

FURNITURE & FIXTURES MFRS 25 2.06

PAPER & ALLIED PRODUCTS MFRS 26 6.88

PRINTING PUBLISHING & ALLIED INDUSTRIES 27 7.48

CHEMICALS & ALLIED PRODUCTS MFRS 28 118.07

PETROLEUM REFINING & PLASTICS MFRS 29 10.05

RUBBER & MISCELLANEOUS PLASTICS MFRS 30 6.77

LEATHER & LEATHER PRODUCTS MFRS 31 2.73

STONE CLAY GLASS & CONCRETE PRODS MFRS 32 4.36

PRIMARY METAL INDUSTRIES MFRS 33 8.24

FABRICATED METAL PRODUCTS MFRS 34 8.08

INDUSTRIAL & COMMERCIAL MACHINERY MFRS 35 53.82

ELECTRONIC & OTHER ELECTRICAL EQUIP MFRS 36 97.81

TRANSPORTATION EQUIPMENT MFRS 37 18.6

MEASURING & ANALYZING INSTRUMENTS MFRS 38 40.53

MISCELLANEOUS MANUFACTURING INDS MFRS 39 4.94

RAILROAD TRANSPORTATION 40 1.56

MOTOR FREIGHT TRANSPORTATION/WAREHOUSE 42 2.66

WATER TRANSPORTATION 44 1.06

TRANSPORTATION BY AIR 45 7.58

PIPELINES EXCEPT NATURAL GAS 46 0.11

TRANSPORTATION SERVICES 47 1.08

continued on next page
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Table 2.2 Average Number of New Litigation Cases Each Quarter by Industry - Continued
continued from previous page

COMMUNICATIONS 48 29.38

ELECTRIC GAS & SANITARY SERVICES 49 35.8

WHOLESALE TRADE-DURABLE GOODS 50 13.2

WHOLESALE TRADE-NONDURABLE GOODS 51 13.05

BUILDING MATERIALS & HARDWARE 52 2.09

GENERAL MERCHANDISE STORES 53 11.59

FOOD STORES 54 4.22

AUTOMOTIVE DEALERS & SERVICES STATIONS 55 2.6

APPAREL & ACCESSORY STORES 56 10.92

HOME FURNITURE & FURNISHING STORES 57 5.89

EATING & DRINKING PLACES 58 7.08

MISCELLANEOUS RETAIL 59 16.84

DEPOSITORY INSTITUTIONS 60 24.91

NONDEPOSITORY CREDIT INSTITUTIONS 61 8.72

SECURITY & COMMODITY BROKERS 62 31.74

INSURANCE CARRIERS 63 27.01

INSURANCE AGENTS BROKERS & SERVICES 64 8.64

REAL ESTATE 65 0.53

HOLDING & OTHER INVESTMENT OFFICES 67 11.05

HOTELS ROOMING HOUSES & CAMPS 70 3.44

PERSONAL SERVICES 72 3.4

BUSINESS SERVICES 73 132.75

AUTO REPAIR SERVICES & PARKING 75 0.85

MOTION PICTURES 78 7.83

AMUSEMENT & RECREATION SERVICES 79 5.35

HEALTH SERVICES 80 12.36

EDUCATIONAL SERVICES 82 4.07

SOCIAL SERVICES 83 0.08

ENGINEERING & ACCOUNTING & MGMT SVCS 87 14.84

MISCELLANEOUS SERVICES NEC 89 0.16

ADMIN-ENVIROMENTAL QUALITY PROGRAMS 95 0.11

NATIONAL SECURITY & INTERNATIONAL AFFAIR 97 1.2
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Table 2.3: Abnormal Returns of Sued Firms Around the Litigation Filing
This table presents the announcement returns around litigation events from 2000-2007. Panel
A presents raw returns around the given announcement windows. Panels B-D present abnormal
returns calculated as

ARiτ = Riτ − E(Riτ |Xτ )

where ARiτ is the abnormal return, Riτ is the realized return, and E(Riτ |Xτ ) is the expected
return. Expected returns are calculated using the a Market Model with CRSP value weighted
returns and a Fama-French four factor model. T-statistics are clustered by firm and day.

Event Window N Cum. Abnormal Clustered

Return t-stat

Panel A Market Model - Value Weighted CRSP

(−30,−2) 12415 −0.76 −3.999∗∗∗

(−1, 0) 12395 −0.34 −3.008∗∗∗

(+1,+30) 12400 0.15 1.011

(−1,+1) 12396 −0.56 −4.093∗∗∗

(−2,+2) 12398 −0.63 −3.338∗∗∗

(−25,+25) 12410 −1.06 −3.231∗∗∗

Panel B Four Factor Model

(−30,−2) 12412 −1.45% −3.329∗∗∗

(−1, 0) 12392 −0.38% −2.395∗∗

(+1,+30) 12397 −0.80% −3.786∗∗∗

(−1,+1) 12393 −0.57% −3.244∗∗∗

(−2,+2) 12395 −0.74% −3.12∗∗∗

(−25,+25) 12407 −2.32% −3.932∗∗∗
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Table 2.4: Abnormal Returns of Sued Firms Around the Litigation Filing
This table presents the announcement returns around litigation events from 2000-2007. Panel A presents raw returns around
the given announcement windows. Panels B-D present abnormal returns calculated as

ARiτ = Riτ − E(Riτ |Xτ )

where ARiτ is the abnormal return, Riτ is the realized return, and E(Riτ |Xτ ) is the expected return. Expected returns are
calculated using a Market Model with CRSP value weighted returns. T-statistics are clustered by firm and day.

Event Window N Cum. Abnormal Clustered

Return t-stat

Panel A Market Model - Unrated Firms

(−30,−2) 7679 −1.21 −2.617∗∗∗

(−1, 0) 7661 −0.45 −3.748∗∗∗

(+1,+30) 7666 0.05 0.529

(−1,+1) 7662 −0.78 −3.254∗∗∗

(−2,+2) 7664 −0.97 −3.084∗∗∗

(−25,+25) 7664 −1.97 −3.210∗∗∗

Panel B Market Model - All Rated Firms

(−30,−2) 4736 −0.02 −2.112∗∗

(−1, 0) 4734 −0.16 −3.169∗∗∗

(+1,+30) 4734 0.13 0.357

(−1,+1) 4734 −0.19 −2.681∗∗∗

(−2,+2) 4734 −0.08 −1.291∗

(−25,+25) 4736 0.4 1.36∗

Panel C Market Model - Junk Rated

(−30,−2) 828 −0.30 −2.281∗∗

(−1, 0) 826 −0.61 −3.054∗∗∗

(+1,+30) 826 1.56 2.044∗∗

(−1,+1) 826 −0.65 −3.038∗∗∗

(−2,+2) 826 −0.41 −2.002∗∗

(−25,+25) 828 0.72 0.961
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Table 2.5: Abnormal Returns of Sued Firms Around the Litigation Filing - Multiple Events
This table presents the announcement returns around litigation events from 2000-2007 for the peer
firms of the sued firms. Peer firms are defined as those firms in the same 3-digit SIC code as the
firm named in the litigation. Abnormal returns are given by:

ARiτ = Riτ − E(Riτ |Xτ )

where ARiτ is the abnormal return, Riτ is the realized return, and E(Riτ |Xτ ) is the expected
return. Tests are performed by forming calendar time portfolios to control for any cross sectional
dependence of events. Expected returns are calculated using the following a Market Model with
CRSP value weighted returns. T-statistics are clustered by firm and day.

Event Window N Cum. Abnormal Clustered

Return t-stat

(−30,−2) 8416 −0.54 −2.862∗∗∗

(−1, 0) 8416 −0.23 −2.688∗∗∗

(+1,+30) 8416 −0.02 −0.963

(−1,+1) 8416 −0.38 −2.692∗∗∗

(−2,+2) 8416 −0.51 −2.008∗∗

(−25,+25) 8416 −0.97 −2.431∗∗∗
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Table 2.6: Abnormal Returns of Sued Firms Around the Litigation Filing using Calendar
Time Portfolios
This table presents the announcement returns around litigation events from 2000-2007 for the peer
firms of the sued firms. Peer firms are defined as those firms in the same 3-digit SIC code as the
firm named in the litigation. Abnormal returns are given by:

ARiτ = Riτ − E(Riτ |Xτ )

where ARiτ is the abnormal return, Riτ is the realized return, and E(Riτ |Xτ ) is the expected
return. Tests are performed by forming calendar time portfolios to control for any cross sectional
dependence of events. Expected returns are calculated using the following a Market Model with
CRSP value weighted returns. Patell (1976) Z-statistics are presented.

Event Window N Cum. Abnormal Patell

Return Z-stat

Panel A Unrated Firms

(−30,−2) 7679 −1.98 −3.730∗∗∗

(−1, 0) 7661 −0.67 −2.728∗∗∗

(+1,+30) 7666 −0.42 −0.483

(−1,+1) 7662 −0.99 −3.270∗∗∗

(−2,+2) 7664 −1.28 −3.810∗∗∗

(−25,+25) 7664 −1.68 −3.660∗∗∗

Panel B Rated Firms

(−30,−2) 4736 −0.16 −2.131∗∗

(−1, 0) 4736 −0.21 −3.320∗∗∗

(+1,+30) 4736 0.09 1.033

(−1,+1) 4736 −0.25 −2.982∗∗

(−2,+2) 4736 −0.12 −2.232∗∗

(−25,+25) 4736 0.07 2.095∗
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Table 2.7: Abnormal Returns of Sued Firms’ Industry Peers Around the Litigation Filing
This table presents the announcement returns around litigation events from 2000-2007 for the peer
firms of the sued firms. Peer firms are defined as those firms in the same 3-digit SIC code as the firm
named in the litigation. Panel A presents raw returns around the given announcement windows.
Panels B-D present abnormal returns calculated as

ARiτ = Riτ − E(Riτ |Xτ )

where ARiτ is the abnormal return, Riτ is the realized return, and E(Riτ |Xτ ) is the expected
return. Expected returns are calculated using a Market Model with CRSP value weighted returns
and a Fama-French four factor model. T-statistics are clustered by industry and day.

Event Window N Cum. Abnormal Clustered

Return Z-stat

Panel A Market Model - Value Weighted CRSP

(−30,−2) 12415 −0.32 −0.935

(−1, 0) 12415 −0.09 −0.742

(+1,+30) 12415 0.60 1.831∗

(−1,+1) 12415 −0.22 −2.089∗∗

(−2,+2) 12415 −0.34 −2.562∗∗∗

(−25,+25) 12415 −0.22 −2.017∗∗

Panel B Four Factor Model

(−30,−2) 12415 −0.26 −0.6574

(−1, 0) 12415 −0.06 −0.6812

(+1,+30) 12415 0.45 1.766∗

(−1,+1) 12415 −0.17 −1.879∗∗

(−2,+2) 12415 −0.23 −2.167∗∗

(−25,+25) 12415 −0.18 −1.962∗∗
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Chapter 3

The Litigation Environment of a Firm
and its Impact on Financial Policy

3.1 Introduction

One of the fundamental questions in corporate finance is how capital structure impacts

firm value. In a frictionless world free of taxes and bankruptcy, Modigliani and Miller (1958)

famously demonstrated the irrelevancy of the firm’s debt and equity choice. However, when

considering bankruptcy costs, the result is less obvious.1 The classic interpretation suggests

that, when facing costly bankruptcy, firms will use less debt.

Other research, beginning with Scott (1977), demonstrates how firms can use debt

strategically to advantage one claimant at the expense of another and, in the process, increase

overall firm value. The idea is relatively straightforward. The value of liabilities depends

in part on their priority in bankruptcy. If a firm can issue new securities that are senior in

1Stiglitz (1969) shows that if investors can borrow at the same rate as the firm and purchase equity (using
the equity as collateral on the debt) then the irrelevancy of capital structure still applies even in the face of
bankruptcy.
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bankruptcy to existing claims, it can reduce the amount available to those existing claims in

the event of bankruptcy, thereby transferring value to the firm’s equity holders.2 Creditors

understand this and most liabilities are protected from such action through covenants.3

However, certain contingent liabilities, such as future litigation claims, may have a positive

expected value while having no official claimant who could demand compensation for a

reduction in the claim’s value.4 As a result, firms may be able to appropriate part of the

value of these liabilities by increasing the amount of senior claims in the capital structure.5

In this chapter, I empirically examine whether firms use their capital structure strate-

gically to increase firm value in the face of one such claim - litigation. As litigation exposure

is an undeniable reality for firms in today’s marketplace, this appears to be an ideal setting in

which to examine this issue. A firm exposed to major civil litigation can find itself spending

millions in legal fees, settlements, and/or judgments. In extreme cases, large judgments have

the potential to force firms into bankruptcy. I ask whether a firm’s management takes this

risk of litigation into account when setting financial policy. Specifically, I examine how firms

react when shocks to the legal environment change the value of future litigation claims.

There are several ways in which a firm could adjust financial policy in response to

changes in its litigation exposure.6 On one hand, a firm may choose to alter its capital

2This would not hold if the firm was forced to compensate existing creditors for the reduction in their
priority.

3In the case of trade credit this protection also occurs through the Uniform Fraudulent Transfer Act.
4These types of liabilities include, in addition to future litigation claims, certain types of taxes, future

wages, and bankruptcy costs.
5Spier and Sykes (1998) and Bronars and Deere (1991) show theoretical results consistent with this idea,

modeling specific cases in which using more debt can reduce the value of claims of litigants and unions,
respectively.

6The expected firm response may have broader implications for issues such as product pricing ex-ante
because firms would not be able to commit to not respond to increased litigation risk.
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structure strategically to reduce the value of litigation claims in bankruptcy. As Scott

(1977) and Spier and Sykes (1998) point out, a firm may use both secured and unsecured

debt to reduce the value of litigation claims as these both take priority in bankruptcy.7 This

increase in debt could be combined with an increase in payout either through dividends or

share repurchases.8 However, it is also possible that firms will do the opposite. Specifically,

firms may increase their cash holdings (potentially through a reduction in dividends and/or

investment) in order to build a “war chest” to defend against civil litigation. This strategy

can also reduce the expected value of the litigation claim, but through a reduction in the

probability of successful litigation rather than a reduction in bankruptcy priority.

There are several challenges in examining the effect of litigation on a firms’ financial

policy. First, there is likely to be a significant unobservable firm-specific component in future

litigation claims (because of firm policies, products, etc.), making it difficult to control for

other factors that also play a role in financial policy decisions. As a result, I focus on shocks

to the expected value of these litigation claims and examine how firms respond to these

shocks. The second empirical difficulty is that, while certain industries and firms face a

greater risk of litigation than others, we only observe litigation events that have happened,

not the expected value of all claims that will occur in the future.9 To address this issue, I

7Unsecured debt in the sense of collateral is still “secure” in the sense that it is protected from unlawful
conveyance under Uniform Fraudulent Transfer Act and may still have priority equal to or better than
litigation claims.

8Growing the firm through the issuance of debt and subsequent investment in positive NPV projects
will not necessarily reduce the value of future litigation claims as the amount available to those litigants in
bankruptcy may actually increase. On the other hand, the firm could simply shrink, liquidating assets and
paying out the proceeds without issuing new debt. This may or may not be associated with a change in
capital structure.

9In fact, we only observe a sample of claims that have already occurred as not all litigation events have
to be reported by the firms.
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proxy for the litigation environment of the firm (the present value of these future claims) by

using a sample of actual lawsuits.

First, I examine how a firm responds when new lawsuits are filed. I find evidence

that firms increase leverage and payout while holding less cash and using more short term

debt (trade credit). This is consistent with the idea that firms are using capital structure

strategically to reduce the value of litigation claims. However, there are difficulties with

examining the impact of litigation on the firm being sued. The first is related to timing.

There are legal impediments that may prevent firms from significantly adjusting their capital

structure after the litigation process has actually begun (in the framework described above,

this is the point where an actual claimant exists and may have legal protection in terms

of bankruptcy priority). The second issue is the endogeneity with respect to litigation and

financial policy. The probability that a firm is sued may be related to the overall financial

policy decisions of the firm. There are several reasons why this may be true. Poor firm

performance may increase the probability of a lawsuit (for example if product quality suffers

due to cost-cutting measures). This same poor performance may also have a significant

impact on the financial policy decisions of the firm. In other cases, the financial policy

decisions of the firm may actually be the cause of the litigation (a securities class-action

lawsuit for example). In either case, this endogeneity makes using actual litigation against

the firm problematic when looking at financial policy responses.

In order to mitigate this problem, I take advantage of exogenous variation in the

probability of litigation by proxying for litigation exposure using the number of litigation

events within that firm’s industry over time. Put simply, industry trends in litigation may

tell us about the risk of a lawsuit that a given firm faces even though those industry trends
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are unrelated to the specific financial policy decisions of a particular firm (except through

the litigation channel). For example, a product liability suit against firm A may signal a shift

in the litigation environment. Due to legal trends, judicial precedent, or even the success of

plaintiffs attorneys, this lawsuit may increase the probability that firm B is ultimately sued,

even though the change in the probability of a lawsuit against firm A is independent of firm

B’s financial policy or performance. Using this basic idea and data on actual litigation, I

construct a proxy for exogenous changes in the value of future litigation for each firm over

time, and use this measure to test whether (and how) firms respond to changes in their

litigation environment. I validate this proxy by showing that it is significantly related to the

probability that a firm is actually sued.

Using this measure, I test if and how financial policy is impacted by the litigation

environment. My results indicate that, in periods with a higher risk of litigation, firms

increase leverage. In fact, for the mean firm, a one standard deviation increase in my proxy

for litigation risk results in an economically significant yet plausible increase in leverage from

20% to 23% (measured as a percent of book value of assets). I show that this is not a passive

result due to firm performance, but rather an active decision by managers. These firms buy

back significantly more shares of common stock when the risk of litigation increase these

share repurchases appear to be financed with cash holdings and an increase in short-term

liabilities. These findings are consistent with firms increasing the relative use of debt in order

to reduce the value of future litigation claims.

I also show that these firms increase the use of operating leases. Operating leases

have similar features to secured debt in the sense that the lease holder has highest priority

in bankruptcy - they can simply repossess the leased asset. As firms increase the use of these
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leases, the value of future litigation claims is reduced because the priority of those claims in

bankruptcy has dropped. I find that the mean firm, facing a one standard deviation increase

in litigation risk, increases operating leases as percent of assets from 13.5% to 15.6% (an

increase of 15.7%.).

These results, which are consistent with the idea that firms strategically adjust their

financial policies to impact the value of their litigation claims, are stronger for smaller firms,

firms with higher leverage than their industry peers, and firms with lower credit ratings.

These findings are consistent with the idea that this strategy has a larger impact on the value

of the litigation claims when the probability of bankruptcy is higher. This demonstrates cross

sectional variation in the observed behavior within the industry, suggesting the results are

not driven by some unobserved, industry-level heterogeneity (such as the maturity of the

industry).

This chapter contributes to the literature in two primary ways. First, this chapter

adds to the literature on the strategic use of financial policy. Several theoretical works have

explored the bargaining aspects of capital structure. These papers include those on contract

bargaining generally (Perotti and Spier (1993)), bargaining with suppliers and employees

(Dasgupta and Sengupta (1993)), bargaining with unions (Bronars and Deere (1991)), and

the strategic use of debt in the face of takeovers (Israel (1991)). Empirically, Matsa (2009)

shows support for use of financial policy strategically in union bargaining. This chapter is

most closely related to the work by Gormley and Matsa (2009) that shows that firms facing

an increase in litigation risk increase their acquisitions. This supports the idea that managers

may respond to litigation, although in this case they focus on investment choice rather than

financing choices.
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Secondly, this research adds to our understanding of the litigation process. Prior re-

search demonstrates that litigation is costly and that it has a significant negative impact on

shareholders (for example, see the case study of Cutler and Summers (1987) who examine the

costs related to the Texaco-Pennzoil litigation). Several other papers have established the

negative impact of litigation filings on firm stock price as well as the negative price reaction

when firms settle lawsuits.10 Finally, Haslem (2005) looks at agency conflicts in the settle-

ment process, documenting the fact that the market reacts negatively to settlements when

compared to judgments (even losing judgments) because of the potential agency conflicts

associated with the settlement process.

The rest of the chapter is organized as follows: Section 3.2 discusses the manager’s

response to a firm’s litigation environment. Section 3.3 describes the data used in the

empirical tests. Section 3.4 discusses the direct effect of litigation events on the firms being

sued. Section 3.5 describes the construction of the main proxy variable. Section 3.6 describes

the empirical methodology and results and section 3.7 concludes.

3.2 Managers and Litigation

Future litigation is a contingent liability for a firm in the sense that, if that litigation

is filed and if the firm loses (or settles), the firm will have a liability in the amount of the

judgment (or settlement).11 While these liabilities will only be moved on to the balance

10Specifically, Bhagat et al. (1994) examine the wealth effects of inter-firm litigation and show that defen-
dant stock price drops and total wealth between firms falls. Bhagat et al. (1998) continue this research by
examining the effect of the type of litigation and by looking at the market reaction upon conclusion of the
case. Karpoff and Lott (1999) show that share price drops after legal settlements.

11Even if the firm wins, there are likely to be liabilities associated with costs of the litigation that are
incurred merely by the litigation being filed.
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sheet at some point after the litigation is filed, they nonetheless have some positive expected

value today.12 The value of the firm is therefore a function of these future litigation events.

We can think of the value of these future litigation claims as:

E(LitigationLiability) = ProbSued ∗ ProbLose ∗ E(Liability|Lose),

where

E(Liability|Lose) = E[Min(Judgment, A−D)],

and A − D represents the assets available after all claims senior to the litigation

claims have been paid by the firm. Whether the litigant receives the full judgment depends

on whether or not the firm goes bankrupt and as such the expected value is a function of

the probability of bankruptcy.

The above expression demonstrates that the value of future litigation liabilities is a

function of several things. This value is clearly increasing in the probability that the firm is

sued and loses. If the firm does lose, then provided it does not go bankrupt the liability is

just the amount of the judgment. If, on the other hand, the firm goes bankrupt, the liability

is merely the residual assets after claims with higher bankruptcy priority have been paid.

We can see from the expression that the value of this litigation can be affected by an

exogenous shock that changes the probability that the firm is sued (or changes the probability

the firm loses in court). Such a shock could be brought about by changes in law, legal

precedent in the industry, or a shock to the financial resources of plaintiff’s attorneys. If

12Under FAS 5, the liability should will be recognized when when it is probable and estimable, which is
likely to occur at some point after the litigation is filed.
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such a shock increases the value of future litigation, the value of the firm drops. Managers

may be able to mitigate some this value decrease by taking certain actions.

In this case, managers have several ways they can affect the value of the future

litigation claims. The popular press has focused on firms building a “War Chest” to defend

against litigation.13 This is the idea that firms may increase liquid assets, such as cash,

in order to successfully defend litigation in court. We can think of this as the managers

reducing ProbLose. While this may be an effective strategy in reducing the liability, it also

constrains the firm’s flexibility with respect to their liquid assets. This strategy may also

have an offsetting effect in that the increase in cash holdings, if it comes at a reduction in

payout, may simultaneously increase A − D, which increases the probability the firm pays

the full judgment and increases the value of the residual claim if the firm does go bankrupt.

However, some managers may have liability insurance which would essentially replace the

war chest strategy. To the extent managers insure against these events ex ante, they would

have less incentive to react at all to a changing litigation environment.14

Managers may alternatively reduce the value of the litigation claims by reducing

A − D, the amount available to the litigants should the firm go bankrupt. By increasing

the amount of liabilities senior to the litigation claims, the managers can effectively increase

the value of the firm. This strategy may also have a complimentary feedback effect in that

a reduction in the expected payoff to the litigants conditional on losing may also reduce

13See for example “Merck & Co Inc - Merck Finally to Answer for VIOXX Injuries”, Market News Pub-
lishing, November 9, 2006.

14Unfortunately, data constraints make it difficult to determine the level of insurance carried by firms and,
as a result, I cannot specifically test hypotheses related to insurance coverage. However, significant liability
insurance coverage will bias against finding a reaction by managers, in any direction, to a change in their
litigation environment
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the probability the firm is sued in the first place, reducing the value of the claim by more

than just (PJudgment>A−D) ∗ ∆(A − D). At the same time, because A − D is reduced, the

probability of bankruptcy for the firm increases.

It is important to note that the above strategies apply to some unexpected change in

the litigation environment. In equilibrium, things such as product quality, financial policy,

and litigation probability are determined jointly at some t0 given the litigation environment.

Customers will have some expectation of product failure as well as litigation payoffs if the

product fails. Managers will jointly determine financial policy, product quality, and other

firm decisions at that time. However, built into those decisions will be some expectations

about the manager’s behavior should the litigation environment change (or should real-

izations differ from expectations) at t1. Because bankruptcy is possible, managers cannot

commit to not altering policy in the event of a change in litigation environment. While this

will be anticipated in t0, the change in policy will still be evident at t1.

It is this change in policy I investigate empirically. Each of these strategies has

testable empirical predictions. For example, a firm that chooses to build a war chest would

be seen increasing cash holdings, potentially through reductions in payout. Firms seeking

to impact the value of litigation claims through bankruptcy priority will decrease A − D

through an increase leverage via senior (to the litigation) liabilities coupled with an increase

in payout. In the following section, I describe the data used to distinguish between these

hypotheses.
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3.3 Data

In order to examine the impact of litigation on a firm’s financial policy, it is necessary

to develop a proxy for the firm’s litigation environment. To do so, I examine those litigation

events that are likely to signal changes in the litigation environment of the industry as a

whole. Those industry lawsuits that are most likely to signal this change are likely to be the

large, well-publicized cases. To find a sample of such cases, I use actual litigation events as

reported by the Audit Analytics Litigation database. These data cover the period from 2000-

2007 and report information on litigation for the Russell 1000 firms from legal disclosures

filed with the SEC, litigation details related to class-action and other civil litigation from

disclosures and newswires, and registrations and legal opinions filed with the SEC. The

details of this sample are discussed in Chapter 2.

These litigation data are then matched to quarterly financial data over the same

period (January 2000 through December 2007). Cases are matched systematically by CIK

code and firm name to those firms in the CRSP/Compustat merged database. They are then

merged with quarterly financial and return data (calculated from monthly returns) in the

quarter in which the case began. It is important to note that many of the cases may involve

multiple public firms and, as such, will be matched more than once. Securities class action

litigation is dropped from the sample to avoid endogeneity concerns induced by litigation

directly related to firm financial policy.

The litigation sample is then merged with the Compustat quarterly universe over the

same time period. Even firms for which no litigation events occur still enter the sample.

Table 3.1 displays summary statistics for the final merged sample used in the analysis. The

variables presented are consistent with the financial policy literature in general (including
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work on cash holdings, payout and capital structure) and are used throughout the remainder

of the empirical analysis. Debt/Assets is defined as total debt divided by total assets. Asset

Tangibility is total property, plant, and equipment divided by total assets. Mkt. to Book is

defined as the book value of debt plus the market value of assets divided by the book value

of assets. ROA is earnings before interest, taxes, depreciation, and amortization divided

by total assets. Cash Holdings is cash and short-term investments divided by total assets.

Cash Flow is defined as operating income minus interest, taxes, and depreciation divided by

assets. Operating Leases / Assets is the present value of future lease payments divided by

total assets.

3.4 Direct Effect of Litigation

As a first step in examining the impact of the litigation environment of a firm on its

financial policy, I look at the direct effect of litigation filings on financial policy. Because

the litigation events in my sample are relatively large lawsuits (by virtue of the fact they

are reported in firm financials), these litigation filings are likely to represent a significant

increase in the present value of litigation claims for the firm being sued. If this is true and if

firms are responding to this increased litigation risk, we would expect to see some changes in

financial policy around the time of the filing. However, as mentioned above, the prediction

on timing of such a response is not obvious. It is not clear how much leeway firms will have

to alter financial policy once the litigation has began. It is also reasonable to believe the

firm may have information on pending litigation prior to the actual filing.

To examine this effect and account for uncertainty in timing, I look graphically at

aggregate firm responses. First, I average the book leverage for all firms that are sued in my
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sample after lining firms up in event time. 3.1 presents a graph of the average leverage from

four quarters before to four quarters after a litigation filing. On average, leverage seems to

increase by about 1% for all firms in the quarter before the litigation event. This one quarter

lead is not surprising in that firms are likely to know when they are going to be sued and

may have difficulty adjusting financial policy after the litigation. This seems to suggest that

firms increase their leverage in response to in an increase in litigation risk.

Figure 3.2 shows a similar (albeit noisier) response with common share repurchase.

This graph shows that the average common share repurchases as a percent of assets spikes

just before the litigation event. Figures 3.3 and 3.4 show a similar decrease in cash holdings

and increase in trades payable. Taken together, these results suggest that firms, on average,

increase their leverage through share repurchases that are funded with an increase in short-

term debt and a decrease in cash.

While these results are far from conclusive, they do suggest that, in aggregate, firms

are responding to increased litigation claims. In order to draw more robust conclusions and

alleviate the omitted variable concern that factors such as recent firm or industry performance

may be impacting both litigation events and financial policy decisions, I focus next on

examining the effects of exogenous litigation shocks on financial policy decisions.

3.5 Proxy Construction

In order to capture exogenous variation in a firm’s risk of litigation (i.e., the expected

value of litigation claims), I examine at actual litigation events involving industry peers.

When a firm’s industry peers are sued, this may signal that the firm itself is at increased

risk of litigation. There are several reasons this may be true. First, it may signal that legal

42



precedent has been set, making litigation in this industry easier. Second, it may signal a

generally more litigious environment. Third, it may also indicate that plaintiffs’ attorneys

suddenly have the financial wherewithal to engage in costly litigation within that industry.

As a result, firms may respond when they observe other industry peers being sued. Figure

3.5 shows a simple illustration of this behavior. When the Merck Vioxx litigation was filed,

Pfizer’s leverage increased the following quarter.

To construct a specific proxy for the litigation environment of a firm, I examine the

number of cases that begin in each industry each quarter. For each firm, i, in each quarter,

t, I count the number of new cases that began for all firms in that industry exclusive of

any new cases involving firm i in that quarter. The proxy variable for firm i in quarter t is

defined as the the following:

LitigationEnvironmenti,t =
∑
j 6=i

njt,

where n is the total number of new lawsuits in quarter t against firm j. This is summed over

all firms in firm i ’s industry. Industry in this case is defined at the 3-digit SIC code level.15

This variable will take on larger values when a large number of cases are filed against a firm’s

competitors. I claim that these periods represent times when the probability of litigation is

higher across all firms in the industry, regardless of a particular firm’s characteristics.16

To test whether this proxy appears to capture an exogenous changes in the risk of

15All results are qualitatively similar when using a variable defined at the 4-digit SIC level or using the
Fama and French industry classifications.

16A large number of observations of the proxy variable are zero. While this is essentially a censored proxy
for the true litigation environment, this does not create a problems provide that the proxy is redundant and
that the correlation between the true variable and other regressors is zero once the proxy is partialed out.
Formally, z is a good proxy for q if E(y|x, q, z) = E(y|x, q) and E(q|1, x1, . . . , x1, z) = E(q|1, z).
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litigation, I estimate the probability that a firm is sued in quarter t, conditional on that

firm’s characteristics and the LitigationEnvironment at t-1. Table 3.2 shows the results of

conditional logit estimations under three separate specifications. Each model is estimated

with groups defined at the firm level to control for unobserved firm-specific effects. Year

dummies are also included across specifications and to correct for correlation in the error

terms, standard errors are clustered by 3-digit SIC code (because the proxy variable is an

industry level variable)17. As shown in column 1, the impact of the LitigationEnvironmentt−1

is positively and significantly related to the probability that a firm is sued in the next period,

even after controlling for a variety of firm-specific variables. This result indicates that an

increase of one lawsuit among other firms in that industry in the prior quarter increases

the odds that a firm will be sued in the current quarter by 1.017 times, or approximately

1.7%. This result is significant at the 1% level. The table also shows that firms with lower

market-to-book ratios have an economically and statistically higher probability of being

sued. The odds ratio of this variable is approximately 0.60 across all specifications and is

significant at the 5% level. In column 3, ROA and Industry Returnt−1 are added to the model.

Neither impact the point estimates or the standard errors from the previous specifications

in any meaningful way. These results across the three models are consistent with poorly

performing firms, or firms that are in industries in which there are recent lawsuits, being

targets for litigation. It is important to note that even after controlling for a variety of firm

characteristics across the three specifications, the odds ratio on the LitigationEnvironmentt−1

17The groups over which the conditional logit model are defined must be nested within the clusters used
in the standard error correction. Because of this, this model is run only on firms that maintain the same
3 digit SIC code over the entire period. Point estimates are similar when the model is run over the entire
sample with standard errors clustered by firm. However, in this case the standard errors are also lower.
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is always economically and statistically significant, suggesting that this is a reasonable proxy

for an exogenous change in the litigation environment.

Finally, in columns 2 and 3 of Table 3.2, the firm’s debt to assets ratio is included.

It is of note that this does not appear to be an important determinant of the probability of

litigation. It may suggest that, if firms are adjusting their capital structure in response to

litigation, they may be not be doing so completely. This is not surprising given that there

are many other potential costs associated with increased leverage.

A second point to consider in this proxy validation stems from the results presented in

Chapter 2. These results provide evidence that these litigation events are actually a surprise

for not only the firms being sued, but also for the industry. Industry peers show negative

stock price reactions to the filing of new lawsuits. This suggests that peer lawsuits are still,

in fact, a shock to other firms, and not some predictable trend that has no meaning for

managers.

3.6 Results

Having developed a proxy for a firm’s litigation environment, I examine firm financial

policy decisions to determine if the litigation environment plays a role in those decisions.

Specifically, I look at firm cash holdings, payout policy (specifically, stock repurchases), and

capital structure. Examining the firms’ capital structure allows us to better understand if

firms are acting strategically to increase firm value in the face of litigation by reducing the

value of those claims. Cash holdings will tell us if firms that face a higher probability of

litigation maintain higher cash reserves in support of the “war chest” theory. Alternatively,

firms may reduce their cash holdings, either through irreversible investment or increased
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payout, in an effort to reduce the amount of liquid assets available to potential litigants.

Finally, looking at a firm’s payout policy will help to determine whether managers are taking

active steps in the face of this litigation, or whether capital structure and/or cash holdings

are changing passively as a result of firm performance.

3.6.1 Capital Structure

If firms are in fact acting strategically to reduce the value of litigation claims, then

those firms facing a higher probability of litigation should utilize more debt in their capital

structure. Using the panel of firm specific data described above, I am able to test this

hypothesis. Using the seven-year sample of quarterly data, I run a pooled OLS regression

which includes my proxy variable for the litigation environment. The specification for these

tests generally is:

Debt/Assetsi,t = β0 + β1Xi,t−1 + γLitigationEnvironmenti,t−1 + δi + νt + εi,t,

where Xi,t represents a vector of control variables for firm i at time t. The vector

of control variables includes those shown to be important in the cross-sectional tests of

capital structure (see Titman and Wessels (1988), Hovakimian et al. (2001a), Rajan and

Zingales (1995), Harris and Raviv (1991), and Lemmon et al. (2008)). These include Ln

Size, Mkt. to Book, Asset Tangibility, Ln Sales, ROA, Returnt−1, Industry Returnt−1, and

Median Industry Leveraget−1. The regressions also include firm and year fixed effects or

rolling firm-year effects. These effects control for omitted firm specific variables as well as

industry time trends in litigation.
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Table 1.1 shows the results of these regressions. Independent variables for columns

1-4 have been standardized by the sample mean and standard deviation and are interpreted

as the effect of one standard deviation change in the independent variable. Importantly,

the coefficients on the control variables are comparable in magnitude and significance to the

results shown in the fixed effect regressions of Lemmon et al. (2008). Column 1 of the table

shows a simple specification using the firm’s litigation environment as an explanatory variable

along with basic firm characteristics and firm fixed effects. It is important to note that this

specification identifies the effects of the litigation environment on capital structure using time

series variation within firms, and is robust to unobserved heterogeneity (or omitted variables)

that differs across firms but is constant over time. The results of this regression indicate

that leverage is increasing in the risk of litigation. These results show that an increase of

one standard deviation in LitigationEnvironmentt−1 is associated with an increase in firm

leverage of (0.096*.20) 1.93%. This is a leverage increase increase of 9.63% for the mean firm

(from 20% to 21.9%). This result is statistically significant at the 10% level.

Columns 2 and 3 of Table 1.1 add year effects and firm-36 month effects,18 respectively,

and present further evidence that when the risk of litigation increases, so does firm leverage.

These results show that an increase of one standard deviation in LitigationEnvironmentt−1

is associated with an increase in firm leverage of between (0.125*.20) 2.49% and (0.151*.2)

3.02%. For a firm with mean leverage of 20% this is a percent increase of between 12.5% and

15.08% (from 20% leverage to 22.5% and 23.0% respectively). These results are statistically

significant across all all specifications at the 1% level when year effects are controlled for,

18This allows the “fixed” effect to change through time by demeaning each firm’s observations by that
firm’s average over a 36 month period.
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and at the 10% level without time-specific controls.

In columns 4 and 5 of Table 1.1, I present a simple changes model. This model

calculates the changes of all variables from their value 4 quarters before. This has a similar

effect as the fixed effects regression in terms of removing unobserved heterogeneity, but may

be easier to interpret. Under this specification, the coefficient on LitigationEnvironmentt−1

in column 4 is still positive and significant, albeit slightly smaller 0.00547, interpreted as an

increase in leverage of 1.09%. Nonetheless, under this simple change-on-change framework,

the overall results still hold.

Finally, in order to make interpretation easier, in column 5 of Table 1.1, I repeat the

change model but use an indicator variable as a proxy for the litigation environment. The

High Litigation Risk variable takes a value of one if the percentage increase in lawsuits for

that firm’s industry is in the top quartile of all firm-years, and zero otherwise. Similarly, the

Low Litigation Risk variable takes a value of one if the percentage increase in lawsuits for

that firm’s industry is in the bottom quartile of all firm-years, and zero otherwise. Under

this specification, we see results consistent with columns 1 through 4. Here firms in the top

quartile of litigation risk have debt/assets ratios that are 4% higher on average than firms

in the middle fifty percent, while firms in the bottom quartile have a debt/assets ratio that

are 0.81% lower on average.

As expected, Ln Size, Mkt. to Book, Asset Tangibility, ROA, Returnt−1 and Median

Industry Leverage are all significant across the specifications in columns 1-3 and are generally

consistent with prior literature. The coefficients on Ln Size range from 0.1396 to 0.1846 and

are statistically significant at the 1% level. This result is consistent with prior evidence

that smaller firms have lower leverage (e.g., see Lemmon et al. (2008)). Mkt. to Book is
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also highly significant with estimates between -0.033 and -0.053. The coefficients on Asset

Tangibility range from 0.23 to 0.28 and are statistically significant at the 1% level across all

specifications.

One potential concern regarding the use of the industry lawsuits as a proxy for the

firm’s litigation environment is that this variable may merely be capturing firm and industry

performance. If firms are more likely to be sued when performance is poor and firms in

the same industry suffer poor performance at similar times, then this variable may only

be capturing this effect. In order to control for this, 1.1 includes both firm and industry

performance variables - ROA, lagged industry returns, and lagged firm returns. Even after

these controls, the litigation environment variable is still positive and significant. ROA

and Quarterly Returny−1 are significant across specifications, consistent with the idea that

better performing firms, in the sense of operating performance, have less debt but better

stock price performance is associated with higher leverage. Past industry performance is

marginally significant in some specifications and is consistent with the idea that firms in

better performing industries have higher leverage. It is worth noting that the R2 value across

the specifications in columns 1-3 is greater than 80%, indicating that the variables, including

the fixed effects, explain a great deal of the within firm (or firm-three year) variation.

In unreported results, I also conducted this analysis in a Tobit framework to account

for the truncation of leverage at 0 (Hovakimian et al. (2001a)). These results are qualitatively

similar, although the interpretation of fixed effects is more difficult in the non-linear setting.

The results are also robust to using longer lags to proxy for the litigation environment,

including LitigationEnvironmentt−2 and LitigationEnvironmentt−4.
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3.6.1.1 Large Lawsuits

The use of industry-level litigation as a proxy for an increase in the risk that a given

firm is sued reduces the endogeneity associated with litigation of a particular firm and its own

capital structure. However, not all lawsuits against industry peers may signal an important

shift in the litigation environment of a given firm. There are likely to be certain bellwether

cases that signal such a shift and others that are less important. The lawsuits in my sample

are more likely to be those bellwether cases primarily because of their size and the nature

of the disclosure requirements that led to the sample construction (i.e., by virtue of their

appearance in the data, the cases in the sample are material to the firm being sued).

However, it is likely that bellwether cases are also those cases that have the largest

impact on the value of the firm being sued. To further examine this, I conduct an event study

for each of the lawsuits in my sample. Using the date the lawsuit was filed, I calculate the

abnormal return in the two days around the filing. The results of this analysis are presented

in 2

I repeat the analysis described above using only those cases in the top quintile of

reactions. The results are shown in column one of Table 3.4 and are consistent with the

findings in Table 1.1. This effect is similar in terms of economic magnitude and statistical

significance, suggesting that the overall sample presents a reasonable approximation of the

effects of major litigation. However, when I repeat the analysis using only those lawsuits

with the smallest reaction (lowest quintile), we see the effects are significantly smaller. These

results are presented in column two of Table 3.4. Here the effect of the litigation environment

is smaller in magnitude and insignificant suggesting that observed capital structure changes

are related to how important the litigation events are. The difference between the estimates
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in columns one and two are significant at the 5% level.

3.6.2 The Mechanism for Increased Leverage

The above results support the idea that firms may be using their capital structure

strategically as the risk of litigation arises. In the following section I investigate how this

increase in leverage occurs. On one hand, it is possible that as the litigation environment

changes, firms suffer in terms of performance. If this poor performance leads to write-

downs of assets, then the increase in leverage may be largely mechanical and not, in fact,

attributable to strategic decisions made by firm management. On the other hand, firms may

be taking active measures that increase leverage, either through a reduction in assets via

dividends or share repurchases, or by raising additional debt capital.

I examine this issue by looking first at the payout policy of firms using a pooled OLS

regression similar to the analysis for capital structure above. The specification is:

ShareRepurchasesi,t = β0 + β1Xi,t−1 + γLitigationEnvironmenti,t−1 + δi + νt + εi,t,

where Xi,t represents a vector of control variables for firm i at time t. Share Repur-

chases is defined as Common Share Repurchase/Assets. I again use control variables based

on prior literature on the determinants of payout policy. As in Fenn and Liang (2001), I

include Ln Size, Mkt. to Book, Debt/Assets, and ROA as control variables. These regressions

also include combinations of firm and year fixed effects (column 1), rolling firm-year effects

(column 2), or change-on-change regressions (column 3). Independent variables have been

standardized by the sample mean and standard deviation and are interpreted as the effect
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of a one standard deviation change in the independent variable on the dependent variable.

Table 1.2 presents the results of these regressions. Across all of the various specifica-

tions, Litigation Environmentt−1 is statistically significant at the 5% level, with coefficients

ranging from 0.1863 to 0.1958. Economically, these coefficients represent an increase in the

percent of assets repurchased of between 2.76% and 2.90% for a one standard deviation in-

crease in Litigation Environmentt−1. For the mean firm, this implies nearly a tenfold increase

in repurchases. Column 3 presents a regression of changes on changes, and includes indicator

variables for high and low litigation risk (as described in previous section). This specification

shows that the repurchases as a percent of assets in the high litigation risk category is 0.32%

higher than those firms in the middle 50% of litigation risk.

These results show that firms facing an increased risk of litigation repurchase a signifi-

cantly greater amount of common shares. This is consistent with the idea that firms increase

firm value by repurchasing shares, resulting in increased leverage and a wealth transfer from

potential litigants to shareholders and/or debtholders.

3.6.3 Funding Share Repurchase

Overall, the results suggest that managers are taking active measures to increase

leverage when the risk of litigation is high. While dividends do not appear to be affected

(untabulated), share repurchases are significantly higher when a firm’s peers face a greater

number of lawsuits. In unreported tests, I find no evidence that firms are actively raising more

debt capital. It appears that the effect on leverage is exclusively through share repurchases.

However, the question still remains as to where the funds for the repurchase of these shares

come from.
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To answer this question, I look first at cash holdings using a pooled OLS regression

represented by the following equation:

CashHoldingsi,t = β0 + β1Xi,t + γLitigationEnvironmenti,t−1 + δi + νt + εi,t,

where Xi,t represents a vector of control variables for firm i at time t. This re-

gression is run on quarterly data where the control variables included are based on those

variables determined by Opler et al. (1999) to have a significant impact on firm cash holdings.

These include Ln Size, Cash Flow, Net Working Capital/Assets, Mkt. to Book, Debt/Assets,

R&D/Sales, and lagged returns. The regressions also include firm and year fixed effects or

rolling firm-year effects. Independent variables have been standardized by the sample mean

and standard deviation and are interpreted as the effect of a one standard deviation change

in the independent variable on the dependent variable.

Table 1.3, column 1, shows the first results of this type of regression. We see that

cash holdings are lower for firms facing a higher risk of litigation. The coefficient is -0.0395

and is significant at the 5% level representing a decrease in cash holdings of 0.99% for a one

standard deviation increase in Litigation Environmentt−1. For the mean firm, this represents

of decrease in cash holdings of approximately 4.49%. Mkt. to Book, Cash Flow, and both

lagged firm and industry returns are positively and significantly related to cash holdings.

The coefficients on Net Working Capital/Assets and Debt/Assets are both negative and

significant. While the coefficient on Litigation Environmentt−1 is small, it still suggests that,

on the margin, an increase in litigation exposure does reduce the cash holdings of firms on

average. Column 2 of Table 1.3 shows no significant effect of the litigation environment
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on total current assets. Results on the control variables are consistent with intuition and

previous research (e.g. see Opler et al. (1999) or Foley et al. (2007)). Mkt. to Book, Cash

Flow, and both lagged firm and industry returns are positively and significantly related to

cash holdings. The coefficients on Net Working Capital/Assets and Debt/Assets are both

negative and significant.

The last two columns of Table 1.3 examine another potential source of funds for the

increased share repurchases. Firms, in addition to reducing cash, may increase short term

liabilities, which would be an additional source of capital that they can use to fund share

repurchases. We see from columns 3 and 4 that the litigation environment has a positive

and significant effect on both accounts payable and total current liabilities. In column 3, the

coefficient on Litigation Environmentt−1 represents an increase of 9.39% in accounts payable

for a one standard deviation increase in litigation exposure for the mean firm. The coefficient

of Litigation Environmentt−1 on total current liabilities is slightly lower and represents and

increase of 7.78% for the mean firm. Taken in conjunction with the results on cash holdings,

these results suggest that firms are increasing their short-term liabilities and, at the same

time, reducing their cash holdings when faced with an increased risk of litigation. These two

results suggest a potential source of funds for these firms to increase leverage through share

repurchase. Additionally, these results suggest that, on average, firms are not hoarding cash

in preparation for litigation but are using cash to repurchase shares and increase their overall

leverage.
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3.6.4 Operating Leases

In addition to increasing firm value through share repurchases and the use of short-

term debt, firms may also reduce the payoffs to potential litigants by increasing the use of

operating leases. When facing litigation, a firm that capitalizes assets puts those assets at

risk in judgments (or ultimately bankruptcy). However, firms that lease those same assets

can protect those assets from litigants. In bankruptcy, those leased assets would most likely

return to the lessor and any other liabilities to the lessor would be placed in line with the

litigants in terms of absolute priority.

We might expect a firm facing an increased risk of litigation to substitute operating

leases for capitalized assets. By doing so, the firm would explicitly reduce the value of the

contingent liability (i.e., the litigation judgment or settlement). I examine this question

by looking at the use of operating leases when the litigation environment has changed. I

again used a pooled OLS regression. Because lease data is only available annually, I look

at the change in litigation environment over the prior four quarters and ask whether this is

associated with change in the use of operating leases. The present value of the operating

lease is calculated using an assumed discount rate of 10% (Graham et al. (1998)).

The regression specification is the following:

OperatingLeasesi,t = β0 + β1Xi,t + δi + γLegalEnvironmenti,t−1 + δi + νt + εi,t,

where Xi,t represents a vector of control variables for firm i at time t and δi represents

firm fixed effects. Independent variables have been standardized by the sample mean and

standard deviation and are interpreted as the effect of a one standard deviation change in

the independent variable on the dependent variable.
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The results of this regression are given in Table 3.7. These results show that the

increase in the risk of litigation for a firm is associated with an increase in the use of operating

leases by that firm. An increase of one standard deviation in the Litigation Environmentt−1

is associated with an increase in operating leases of up to 15.7% for the mean firm (from

13.5% to 15.6%). These results are robust to using firm and year fixed effects and are

statistically significant across all specifications at the 1% level. These results suggest that

firms do increase the use of operating leases to reduce the value of litigation claims.

3.6.5 Financial Distress

The payoff to a strategy of reducing the expected litigation claims by reducing their

priority in bankruptcy depends in part on the probability of bankruptcy the firm faces.

The firm for which bankruptcy is more probable gains more from a reduction in the assets

available to litigation claimants in bankruptcy, all else equal. Because of this, one would

expect those firms closer to financial distress to have a greater incentive to utilize such a

strategy if the litigation environment changes. In Table 3.8, I test this explicitly by examining

how the effect described above varies with financial distress.

I use three proxies for financial distress: firm size, below investment grade or un-

rated debt, and above median leverage within the industry. I run similar regressions to

those reported in Table 1.1 and include an interaction of each of these proxies with Litiga-

tion Environmentt−1. The control variables in these specifications have been suppressed for

brevity, but the estimated coefficients on the controls are consistent with those in Table 1.1.

Column 1 of Table 3.8 presents results of the standard specification including an interaction

term of firm size with the proxy for the litigation environment. If smaller firms are more

56



likely to go bankrupt, then we would expect that those firms are more likely to adjust their

capital structure strategically. As shown in Column 1, the results are consistent with this

hypothesis. Larger firms are significantly less likely to increase leverage compared to smaller

firms during periods when the litigation risk is high.

Column 2 of Table 3.8 examines the interaction of Litigation Environmentt−1 with

Investment Grade Dummyt−1, which is set to 1 if the firm has an investment grade debt

rating and is zero if the firm is either not of investment grade or is unrated. I present a

change specification with standardized variables, like that of Table 1.1 column 4, in lieu of

the fixed effects model since the Investment Grade Dummyt−1 is correlated with the lagged

level of capital structure. The results are consistent with those from column 1 and show

that more credit-worthy firms adjust their debt/assets ratios less than low credit quality

firms when the litigation exposure is high. In this case, the non-investment grade firms show

an increase in debt/assets of 4.64% for a one standard deviation change in the litigation

environment for the mean firm. This is larger than the effect of the investment grade firms

by 3.11%. This difference is significant at the 1% level.

Finally, in column 3 of Table 3.8 I examine the effect of a firm’s relative leverage on

its response to a change in the litigation environment. Like column 2, this regression shows

the results of a standardized change model. I let High Debt Dummyt−1 equal 1 if the firm

has higher than its industry median leverage in the prior quarter and zero otherwise. This

term is then interacted with Litigation Environmentt−1. The results suggest that firms that

are most likely to be financially distressed (those with the highest leverage) will increase

their leverage significantly more than those firms with low leverage. This result shows that

the high leverage firms increase leverage by 1.5% more than the low leverage firms. This
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result is significant at the 1% level and is consistent with the results on firm size and debt

rating. Taken together, these results suggest that the actions firms take when faced with an

increased risk of litigation are related to the probability of bankruptcy the firm faces.

In the main results described in Table 1.1, identification comes from time series varia-

tion in firm leverage and industry litigation. One potential concern with these results is that

they are driven by some unobserved industry trend (for example, firms being sued more as

the industry matures) . The results shown in Table 3.8 are important because they demon-

strate that there is within industry variation in this effect. This cross-sectional effect shows

that the proxy variable is unlikely to be capturing time trends in the industry because the

effect differs for firms within that industry. Importantly, this alleviates much of the industry

level endogeneity concerns. An unobserved correlated variable at the industry level would

not only have to have the same time series effects as the proxy, but would also have to have

the same cross-sectional effects.

3.6.6 Credit Ratings

If firm managers are increasing the risk of bankruptcy to reduce the value of litigation

claims, we might expect to see evidence of the behavior reflected in credit ratings. Conversely,

if they are building a war chest, then we might actually observe credit ratings improve when

the litigation is filed. Part of the difficulty in assessing this issue is that credit ratings do

not adjust instantaneously (Altman and Rijken (2004)). However, it is possible that rating

changes are due in part to an increase in the litigation risk a firm faces.19 I estimate a simple

19Both Cantor (2004) and Amato and Furfine (2004) discuss the difficulty in explaining credit rating
changes.
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linear probability model to determine if rating changes are related to a change in the firm’s

litigation environment.

Results of this analysis are reported in Table 3.9. The dependent variable in column

one is a one if the firm’s credit rating was upgraded in that quarter, and zero otherwise. The

dependent variable for column two is given a value of one if the firm was downgraded in the

quarter, and zero otherwise. Finally, column three’s dependent variable takes a value of one

if the firm was downgraded to junk status, regardless of the starting rating. The independent

variables are first differences of standard firm characteristics. Because this sample requires all

observations to have credit ratings, the number of firms is reduced dramatically compared to

the results presented above. Overall, consistent with Cantor (2004) and Amato and Furfine

(2004), these models perform quite poorly in explaining the credit rating changes. Part of this

poor performance is due to the lag in which credit rating changes occur. As such, I include

four lags of the standard litigation proxy. While there is some evidence that an increase

in litigation risk is negatively related to credit rating upgrades, the result is economically

small. Moreover, the explanatory power of the models is very low, with R2 values of less than

1%. However, if we look at the downgrade column, changes to the litigation environment

two periods prior have a positive and significant effect on the probability of downgrade.

Firms whose peers are sued more are more likely to be downgraded. All lags are also

jointly significant at the 5% level. These results suggest that litigation risk increases the

risk of default. This is contrary to what we might expect under a war chest strategy and is

consistent with the conclusions of the prior sections.
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3.6.7 Spinoffs and Carveouts

If managers are trying to protect assets from litigants, an extreme form of the strategy

of changing the priority structure of the firm is for managers to spinoff part of the company.

From the perspective of the value of litigation liabilities, this is equivalent to liquidating

part of the firm prior to litigation. While this is an interesting alternative, in reality there

are very few spinoffs over this time period. Based on data from SDC, there were 75 spinoffs

and carveouts from 1/1/2000 to 12/31/2007. As such, there is insufficient data to formally

test the hypothesis that increased litigation risk for the industry results in increased spinoff

activity. However, of these 75 spinoffs, 22 of the parent companies were sued sometime

during the sample. This is roughly 30% of all spinoffs. For the unconditional sample, the

percentage of firms sued over the period is under 15%, suggesting spinoff firms are more

likely to face litigation than a random firm. While this is by no means conclusive evidence,

it does suggest there may be a relationship between spinoffs and litigation.

3.6.8 Alternative Explanations

3.6.8.1 Shift in Industry Leverage Equilibrium

A potential alternative explanation for why changes in firms’ capital structures are

associated with to a litigation events within industries is that such litigation events may

trigger shifts in the industry leverage equilibria. Shleifer and Vishny (1992) suggest that

the leverage within an industry is determined, in part, by the competitive nature of that

industry. If the litigation environment variable is capturing periods where some firms in the

industry are distressed (as a result of litigation) other firms in the industry may be using

excess debt capacity to lever up and purchase the assets of the distressed firms. If this is
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the case, the behavior observed may not be a strategic use of capital structure to reduce the

value of litigation claims.

To address this, first I argue that this is inconsistent with the results showing an

increase in share repurchases. Second, I find no evidence that capital expenditures are related

to the change in the litigation environment. I find no evidence of increased investment for

firms that have an increase in lawsuits within the industry. Finally, as shown in Table 3.8,

I also find that the change in capital structure is stronger for firms which are more likely to

be financially distressed, and as a result, less likely to be levering up to purchase assets from

distressed peers.

3.6.8.2 Market Timing

A second related alternative explanation is that litigation against another firm in the

industry may result in the undervaluation of peer firms. If the market believes that peer

firms have similar liabilities as the sued firm, these firms may find their market values falling.

If the management of these firms knows the firm does not have such a liability, they may

repurchase shares in an effort to time the market (Baker and Wurgler (2002)) or signal firm

value (Vermaelen (1981)). In such a case, controlling for firm and industry returns in the

regression may not adequately control for this effect. However, if this is the case, we would

expect those firms who find themselves in industries that are being sued but are not sued

themselves to subsequently outperform.

To test this, I examine long run returns after the repurchase of shares. Ikenberry

et al. (2000) find evidence that firms who begin repurchasing shares out perform over the

next two years. I follow their approach by forming portfolios, in calendar time, of firms
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who repurchase at least 0.05% of assets in a given month. Each month two portfolios are

formed, one with firms who are at high risk of litigation, and one with firms at low risk of

litigation. Only firms who have not been sued in prior quarter are included. The long run

buy and hold returns are calculated for each portfolio, and consistent with Ikenberry et al.

(2000), a 3-factor alpha is measured. I present alphas for one and two year holding periods.

Table 3.11 presents the results of this analysis. In this sample, there does not seem to be

out performance subsequent to share repurchases. Over both the one and two year horizons,

neither group shows evidence of significantly positive abnormal returns. More importantly,

there seems to be no difference between the high and low litigation groups. While it is

possible that this is a result of low power, the economic magnitude of the point difference is

also not very large.

3.6.9 Robustness

3.6.9.1 Alternative Proxy Definition

The proxy discussed in 3.5 is designed to be a simple, easy to interpret measure of

the the litigation activity of a given firm’s peers. However, it also possible that managers

react to not just the volume of litigation in a given quarter, but the accumulation of activity

over time. In order to examine this, I develop a variation of the main variable of interest by

accumulating new cases over the course of the sample. This proxy is given by:

LitigationEnvironmenti,t =
t∑

T=0

∑
j 6=i

njt,

where n is the total number of new lawsuits in quarter t against firm j. This value

will be monotonically increasing over the sample for each firm. However, in the fixed effects

62



specification with year effects included, identification will come from variation in the speed

of accumulation of these shocks. This has the added advantage that this variable will be

symmetric above and below the mean value in the fixed effects specification, addressing issue

noted in 3.5 regarding the censoring of the proxy.

Results using this alternative proxy measure are presented in Table 3.12. I present a

standard specification for three dependent variables: leverage, repurchases, and cash hold-

ings. The results are slightly smaller in magnitude relative to the same specifications using

the original proxy. For example, the leverage effect is estimated as a 1.63% increase in

leverage for a one standard deviation increase in the accumulation proxy. This a little over

half the magnitude of the effect of the primary proxy (3%). However, the results are still

statistically significant and economically meaningful. Similarly, the effect on repurchases is

a 1.73% increase for a one standard deviation shock compared to a 2.9% increase in the

original specification. The effect on cash holdings is a 0.50% decrease in cash holdings for a

one standard deviation shock, or roughly half of the original estimate. Despite the smaller

magnitudes, these results are consistent with the earlier findings and suggest that the results

are robust to the alternative proxy measure.

3.6.10 Discussion of Gormley and Matsa (2009)

This chapter is most closely related to the work of Gormley and Matsa (2009). In

their paper, the authors are also examining the effects of litigation liabilities on managerial

decisions. They focus primarily on investment policy, but some of the analysis overlaps with

the results in this chapter.
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Gormley and Matsa (2009) take a significantly different approach to measuring in-

creases in litigation activity. They take advantage in variation in the productive inputs in

corporations by noting when one of those productive inputs is added to the CDC’s list of

carcinogens. The authors claim is that, if a certain number of a firm’s employees are exposed

to a chemical and if that chemical is subsequently shown to be dangerous, those firms now

have an expected liability associated with that exposure. They argue that this is a clean

shock to the liabilities of the firm that is independent of the firm’s financial policy decisions

up to that point.

This difference in strategy leads to several differences between their paper and the

results presented here. The first issue is related to the power of the tests. By demonstrating

that firms exposed to these liabilities are involved in more acquisitions, the authors clearly

have enough power to reject the null hypothesis. I would suggest that the empirical strategy

presented here is arguably more powerful. First, the sample they are using is developed by

examining production inputs as of 1983. They then use this static list of inputs and compare

it to updates from the CDC. In total, there sample consists of 2,209 firms that had an input

added to the list. This can be compared to the sample in this chapter, in which I have over

7,000 unique lawsuits and over 12,000 lawsuit-firm events over a shorter time period.

Secondly, while the addition of an input product to the list of carcinogens will clearly

increase the expected liability of the firm, it’s not clear how large this expected value is. It

may be that the probability of being sued by a worker in these cases is actually very small.

The advantage of using actual lawsuits is that these are farther along in the process. By

virtue of the suit being filed, it is likely that the expected liability is at least as large of

the attorney’s fees (otherwise the suit would be a negative NPV project for the plaintiff).
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The actual lawsuits also have the advantage of being timely. It is not clear that a firm

using a certain chemical in 1981 will still face a significant liability when that chemical is

determined to be carcinogenic in 2004. It is possible that these chemicals will have been

long since abandoned. This is likely to add noise to their analysis and reduce the power of

their tests. By using actual litigation events we are assured that the potential liability still

applies.

Finally, the empirical strategy implemented in Gormley and Matsa (2009) uses a

regression framework that uses fixed effects regressions and indicator variables for whether

or not a given firm received their shock. However, they include no time varying control

variables in this analysis. It is not clear that their strategy would have enough power to

separately identify their effect from other firm characteristics. This also has important

implications for interpretations as they cannot rule out correlation with omitted variables

that have been shown to be important in their specifications.

Overall, compared to their strategy, the litigation events here provide a potentially

more powerful test not only because of the number of events, but also because, as result of

the lawsuit actually having been filed, the expected liability will be greater (more uncertainty

has been resolved). Evidence of the significance of these liabilities is presented in an event

study framework in Chapter 2 of this dissertation. The wealth effects of these events suggest

they provide enough power to identify the effect of the liability shock separately from other

firm characteristics.
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3.7 Conclusion

To what extent firms use financial policy strategically is still not well understood.

We might expect to see evidence of this behavior when firms face the risk of litigation.

Taking advantage of exogenous variation in the probability of litigation I use actual litigation

events to construct a proxy for each firm’s litigation environment and test whether that

environment impacts firm financial policy. My results indicate that in periods with a higher

risk of litigation, firms choose higher leverage. I show that this is not a passive result

due to firm performance, but rather an active decision by managers. These firms buy back

significantly more shares of common stock when the risk of litigation is high and finance these

repurchases using cash holdings and an increase in short-term liabilities. Furthermore, these

firms increase the use of operating leases which provide a level of protection in bankruptcy.

Finally, these results are stronger for firms with a higher probability of bankruptcy. These

results are consistent with the idea that firms use financial policy strategically to increase

bargaining power and ultimately limit the payoffs to potential litigants. Furthermore, I find

no evidence that firms, on average, are hoarding cash in preparation for legal battles.

Overall, these results suggest that firms see financial policy as a strategic tool to

influence firm value and that there may be a role for financial policy in dealing with civil

litigation. They suggest that additional work in the area would be valuable in helping to

determine the extent to which managers are successful in mitigating litigation exposure and

minimizing costs, as well as other areas where we may see similar behavior.

66



Figure 3.1: This figure shows the average Debt/Assets for all firms before and after the filing of
the significant litigation.
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Figure 3.2: This figure shows the average amount of share repurchases for firms before and after
the filing of the significant litigation.
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Figure 3.3: This figure shows the average amount of average cash holdings for firms before and
after the filing of the significant litigation.
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Figure 3.4: This figure shows the average amount of average accounts payable for firms before and
after the filing of the significant litigation.
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Figure 3.5: This figure shows the Debt/Assets for Pfizer before and after the filing of the Merck
Vioxx litigation.
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Table 3.1: Summary Statistics
This table presents firm level summary statistics for the main variables used in the empirical
analysis. Debt/Assets is defined as total debt divided by total assets. Asset Tangibility is
total property, plant, and equipment divided by total assets. Mkt. to Book is defined as the
book value of debt plus the market value of equity divided by the book value of assets. ROA
is earnings before interest, taxes, depreciation, and amortization divided by total assets.
Cash Holdings is cash and short-term investments divided by total assets. Cash Flow is
defined as operating income minus interest, taxes, and depreciation divided by assets.

Variable Mean Median Std. Deviation Min Max

Debt/Assets 0.20 0.16 0.20 0 1.01

Asset Tangibility 0.26 0.18 0.23 0.00 0.99

Mkt. to Book 1.87 1.23 2.24 0.01 101.42

Ln Sales 3.96 4.02 2.33 -6.91 11.50

ROA 0.002 0.024 0.060 -0.318 0.125

Ln Size 5.96 5.46 2.06 -6.91 12.58

Cash Holdings 0.22 0.11 0.25 0.00 1.00

Cash Flow 0.002 0.015 0.065 -6.001 5.813

Net Work. Cap/Assets 0.05 0.03 0.18 -0.76 0.53

AP/Assets) 0.08 0.06 0.08 0 1.32

Current Liab. / Assets 0.19 0.16 0.13 0 1.44

R&D/Sales 0.03 0.02 0.04 0.00 1.92

Common Share Repurchases/Assets 0.003 0 0.148 -0.024 0.93

Operating Leases/Assets 0.13 0.07 0.26 0 0.40

Litigation Environment 0.18 0 11.8 -200 254

72



Table 3.2: Conditional Logit Model: Estimating the Probability of a Lawsuit
This table presents a conditional logit model estimating the probability of a lawsuit in a given
quarter for a given firm. The dependent variable is equal to 1 if the firm is sued in that quarter
and zero otherwise. The groups for the conditional model are defined at the firm level to control
for firm specific omitted variables. Control variables include Ln Size, Mkt. to Book, defined as the
book value of debt plus the market value of equity divided by the book value of assets, and Asset
Tangibility which is calculated as property, plant and equipment divided by total assets. Odds
Ratios are presented in lieu of coefficients. Standard errors are clustered at the 3 digit sic code.

Variable 1 2 3

Litigation Environmenti,t−1 1.017 1.017 1.017

[4.13]∗∗∗ [4.21]∗∗∗ [4.40]∗∗∗

Payouti,t−1 1.10 1.09 0.99

[0.15] [0.14] [0.02]

Cash Holdingsi,t−1 0.54 0.38 0.24

[0.37] [0.50] [0.62]

Ln Sizei,t−1 1.30 1.33 1.57

[0.65] [0.73] [0.92]

Mkt. to Booki,t−1 0.60 0.60 0.61

[2.44]∗∗ [2.52]∗∗ [2.53]∗∗

Asset Tangibilityi,t−1 0.29 0.59 0.20

[0.34] [0.16] [0.44]

Debt/Assetsi,t−1 0.19 0.22

[0.78] [0.77]

ROAi,t−1 0.001

[1.04]

Industry Returnt−1 1.12

[0.38]

Year Dummies Y Y Y

Groups defined at the firm level
Robust z statistics clustered by 3-digit SIC code in brackets.
∗ significant at 10%; ∗∗ significant at 5%; ∗∗∗ significant at 1%

73



Table 3.3: Pooled OLS Regression: The Effect of the Litigation Environment on Firm Capital
Structure
This table presents the results of a pooled OLS regression examining the effect of the litigation environment proxy, Litigation
Environmentt−1 on firm capital structure. The dependant variable is Debt/Assets, defined as total debt divided by total assets.
The regression is given by the form Debt/Assetsi,t = β0 + β1Xi,t + γLitigationEnvironmentt−1 + εi,t. Control variables
include Ln Size, Mkt. to Book, defined as the book value of debt plus the market value of equity divided by the book value
of assets, ROA, defined as operating income divided by assets, and Asset Tangibility which is calculated as property, plant
and equipment divided by total assets. Also included are the lagged firm and industry return and Ln Sales. Specifications
in columns 1-6 include a variety of indicator variables to control for firm and year effects. Columns 1-4 present standardized
regression coefficients. Column 4 and 5 present a simple change regression where all variables are calculated as differences from
4 quarters before. High Litigation Riski,t−1 (Low Litigation Riski,t−1) is an indicator variables taking a value of one if the
increase in litigation is top (bottom) quartile. Standard errors are clustered at the firm level.

Variable Changes
1 2 3 4 5

Litigation Environmenti,t−1 0.0963 0.1508 0.1245 0.0547
[1.68]* [2.70]*** [3.03]*** [2.10]**

High Litigation Riski,t−1 0.0381
[6.04]***

Low Litigation Riski,t−1 -0.0081
[2.78]***

Ln Sizei,t−1 0.1396 0.18457 0.1772 0.14778 0.04898
[3.97]*** [5.02]*** [4.74]*** [5.75]*** [5.38]***

Mkt. to Booki,t−1 -0.05207 -0.0535 -0.03299 0.00026 0.00049
[7.89]*** [8.14]*** [5.76]*** [1.12] [1.32]

Asset Tangibilityi,t−1 0.26125 0.22971 0.26722 0.1675 0.16592
[11.40]*** [9.80]*** [11.40]*** [10.37]*** [9.96]***

Ln Salesi,t−1 0.01335 0.05789 0.02322 0.00344 0.00041
[0.55] [2.33]** [1.17] [0.63] [0.45]

ROAi,t−1 -0.05868 -0.06507 -0.04305 -0.07955 -0.14957
[8.53]*** [9.24]*** [7.47]*** [7.70]*** [7.32]***

Quarterly Returnt−1 0.00349 0.00441 0.00458 -0.00363 -0.00023
[1.99]** [2.47]** [3.16]*** [1.21] [0.57]

Industry Returnt−1 0.0011 0.00258 0.00209 0.00171 0.0018
[0.85] [2.03]** [1.88]* [3.25]*** [2.37]**

Industry Leveraget−1 0.0045 0.00379 0.00221 0.0327 0.10834
[5.03]*** [4.74]*** [2.69]*** [6.07]*** [6.28]***

Constant 0.07199 -0.05268 0.04206 0.00011 0.04601
[3.87]*** [4.57]*** [1.98]** [0.54] [3.23]***

R2 0.8210 0.8239 0.8923 0.0312 0.0339

243527 243527 243527 223541 223541
Firm Dummies Y Y N N N
Year Dummies N Y N Y Y
Firm-36 Month Rolling Effects N N Y N N
Change Regression N N N Y Y

Standard Errors Clustered by Firm. Absolute value t-stats presented.

∗significant at 10%, ∗∗significant at 5%, ∗∗∗significant at 1%.
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Table 3.4: Pooled OLS Regression: The Effect of the Litigation Environment on Firm Capital
Structure - Large vs. Small Shocks
This table presents the results of a pooled OLS regression examining the effect of the litigation environment proxy, Litigation
Environmentt−1 on firm capital structure. The dependant variable is Debt/Assets, defined as total debt divided by total assets.
The regression is given by the form Debt/Assetsi,t = β0 + β1Xi,t + γLitigationEnvironmentt−1 + εi,t. Control variables
include Ln Size, Mkt. to Book, defined as the book value of debt plus the market value of equity divided by the book value
of assets, ROA, defined as operating income divided by assets, and Asset Tangibility which is calculated as property, plant
and equipment divided by total assets. Also included are the lagged firm and industry return and Ln Sales. Specifications in
columns 1-3 include indicators for firm and year effects. All columns present standardized regression coefficients. Column 1
constructs the proxy using only the lawsuits in the largest quintile of negative reactions. Column 2 constructs the proxy using
the smallest quintile of reactions. Standard errors are clustered at the firm level.

Variable Large Small
Shocks Shocks

Litigation Environmenti,t−1 0.1624 0.0613
[2.89]*** [1.53]

Ln Sizei,t−1 0.1849 0.1772
[5.04]*** [4.79]***

Mkt. to Booki,t−1 -0.0531 -0.033
[8.18]*** [5.78]***

Asset Tangibilityi,t−1 0.2297 0.2668
[9.75]*** [11.34]***

Ln Salesi,t−1 0.0581 0.0227
[2.27]** [1.2]

ROAi,t−1 -0.066 -0.044
[9.3]*** [7.39]***

Quarterly Returnt−1 0.0037 0.0046
[2.43]** [3.25]***

Industry Returnt−1 0.003 0.0018
[2.07]** [1.95]*

Industry Leveraget−1 0.0046 0.0027
[4.78]*** [2.64]***

Constant -0.0531 0.0421
[4.59]*** [2.05]**

R2 0.82 0.79

243527 243527
Firm Dummies Y Y
Year Dummies Y Y
Firm-36 Month Rolling Effects N N
Change Regression N N

Standard Errors Clustered by Firm. Absolute value t-stats presented.

∗significant at 10%, ∗∗significant at 5%, ∗∗∗significant at 1%.
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Table 3.5: Pooled OLS Regression: The Effect of the Litigation Environment on Common
Share Repurchases
This table presents the results of a pooled OLS regression examining the effect of the litigation environment proxy, Litigation
Environmentt−1 on firm payout. The dependent variable is Common Share Repurchases/Assets, calculated as total total
common share repurchases divided by assets. High Litigation Riski,t−1 (Low Litigation Riski,t−1) is an indicator variables
taking a value of one if the increase in litigation is top (bottom) quartile. The regression is given by the form Payouti,t =
β0 +β1Xi,t+γLitigationEnvironmentt−1 + εi,t. Control variables include Ln Size, Mkt. to Book, defined as the book value of
debt plus the market value of equity divided by the book value of assets, ROA, defined as operating income divided by assets,
and Debt/Assets, defined as total debt divided by total assets. Also included are the lagged returns at the firm and industry
level. Results are presented as standardized regression coefficients. Specifications include a variety of indicator variables to
control for firm and year effects. Standard errors are clustered at the firm level.

Common Share Repurchases
Variable 1 2 3
Litigation Environmentt−1 0.1863 0.19582

[2.05]** [1.98]**
High Litigation Risk 0.032

[2.01]**
Low Litigation Risk -0.014

[1.74]*
Ln Sizei,t−1 -0.13729 -0.51943 0.00052

[0.18] [0.65] [1.05]
Mkt. to Booki,t−1 8.36225 12.89126 0.0003

[1.45] [2.07]** [1.73]*
ROAi,t−1 -0.56389 -0.28471 -0.0013

[2.31]** [3.00]*** [2.24]**
Debt/Assetsi,t−1 -0.08033 -0.11711 0.08437

[0.31] [0.45] [0.45]
Quarterly Returnt−1 -0.15699 -0.25215 -0.00017

[1.65] [2.15]** [1.67]*
Industry Returnt−1 -0.03067 0.00236 0.00016

[1.05] [0.11] [0.76]
Constant 3.69629 6.32457 0.00009

[0.59] [0.65] [0.37]

R2 0.4044 0.5822 0.0347
Firm Effects Y N N
Year Dummies Y N Y
Firm-36 Month Rolling Effects N Y N
Change Regression N N Y

Standard Errors Clustered by Firm. Absolute value t-stats presented.

∗significant at 10%, ∗∗significant at 5%, ∗∗∗significant at 1%.
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Table 3.6: Pooled OLS Regression: The Effect of the Litigation Environment on Cash
Holdings, Current Assets, and Current Liabilities
This table presents the results of a pooled OLS regression examining the effect of the litigation environment proxy, Lit-
igation Environmentt−1 on firm cash holdings, current assets, accounts payable, and current liabilities. The dependant
variables are Cash Holdings, defined as cash and short-term investments divided by total assets, Current Assets, de-
fined as total current assets scaled by total assets, Accounts Payable defined as accounts payable scaled by total assets,
and Current Liabilities defined as total current liabilities divided by total assets. The regression is given by the form
yi,t = β0 + β1Xi,t + γLitigationEnvironmentt−1 + εi,t. Control variables include Ln Size, Mkt. to Book, defined as the
book value of debt plus the market value of equity divided by the book value of assets, Cash Flow, defined as operating income
minus interest, taxes, and depreciation divided by assets, and Debt/Assets, defined as total debt divided by total assets. All
specifications include firm and year effects. Results are presented as standardized regression coefficients. Standard errors are
clustered at the firm level.

Cash Current Accounts Current
Variable Holdings Assets Payable Liabilities
Litigation Environmenti,t−1 -0.0395 0.0487 0.0939 0.1137

[2.13]** [1.34] [2.35]** [2.04]**
Ln Sizei,t−1 -0.01104 -0.56253 -0.68509 -1.07942

[3.37]*** [7.70]*** [6.42]*** [6.91]***
Mkt. to Booki,t−1 0.06029 0.05783 0.00118 -0.01187

[7.51]*** [9.63]*** [0.26] [1.99]**
Cashflowi,t−1 0.006 0.0112 -0.0336 -0.03474

[1.63] [3.43]*** [4.39]*** [4.08]***
Net Working Capital/Assetsi,t−1 -0.1365 0.07408 -0.1476 -0.34676

[7.77]*** [8.78]*** [8.44]*** [7.40]***
Debt/Assetsi,t−1 -0.14741 -0.05048 -0.03752 -0.08331

[6.13]*** [6.19]*** [4.05]*** [8.79]***
Asset Tangibilityi,t−1 -0.54522 -0.04331 -0.08344

[3.11]*** [2.25]** [4.38]***
Ln Salesi,t−1 0.04918 0.4521 0.58715

[2.41]** [4.90]*** [7.66]***
Quarterly Returnt−1 0.00466 0.00204 0.00226 0.00625

[3.40]*** [1.70]* [1.29] [3.80]***
Industry Returnt−1 0.00129 -0.00192 -0.0049 -0.0052

[1.27] [2.10]** [3.46]*** [4.07]***
Constant -0.10044 0.02486 0.09067 0.17765

[10.57]*** [47.33]*** [21.20]*** [37.76]***
R2 0.9015 0.9248 0.8638 0.8841

203721 203721 202413 202413
Firm Dummies Y Y Y Y
Year Dummies Y Y Y Y

Standard Errors Clustered by Firm. Absolute value t-stats presented.

∗significant at 10%, ∗∗significant at 5%, ∗∗∗significant at 1%.
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Table 3.7: Pooled OLS Regression: The Effect of the Litigation Environment on the Use of Operating
Leases
This table presents the results of a pooled OLS regression examining the effect of the litigation environment proxy, Litigation Environmentt−1 on
the amount of operating leases used by the firm. The dependant variable is Operating Leases / Assets, defined as the present value of future lease
payments divided by total assets. The regression is given by the form Debt/Assetsi,t = β0 + β1Xi,t + γLitigationEnvironmentt−1 + εi,t. Control
variables include Ln Size, Mkt. to Book, defined as the book value of debt plus the market value of equity divided by the book value of assets,
ROA, defined as operating income divided by assets, and Asset Tangibility which is calculated as property, plant and equipment divided by total
assets. Also included are the lagged return and Ln Sales. Specifications in columns 1-6 include a variety of indicator variables to control for firm
and year effects. Results are presented as standardized regression coefficients. All specifications have standard errors clustered at the firm level.

Variable 1 2 3 4 5
Litigation Environmenti,t−1 0.02209 0.02204 0.02237 0.02242 0.08081

[5.61]∗∗∗ [5.63]∗∗∗ [5.72]∗∗∗ [5.75]∗∗∗ [4.12]∗∗∗

Ln Sizei,t−1 -0.67464 -0.69346 -0.67652 -0.67635 -0.65297
[5.03]∗∗∗ [5.41]∗∗∗ [4.97]∗∗∗ [4.99]∗∗∗ [5.58]∗∗∗

Mkt. to Booki,t−1 -0.03008 -0.02507 -0.0305 -0.0305 -0.0309
[5.86]∗∗∗ [5.09]∗∗∗ [5.90]∗∗∗ [5.90]∗∗∗ [4.49]∗∗∗

Asset Tangibilityi,t−1 0.04107 0.02574 0.04018 0.04018 0.04023
[2.09]∗∗ [1.32] [2.04]∗∗ [2.04]∗∗ [2.73]∗∗∗

Ln Salesi,t−1 0.16829 0.23193 0.17084 0.17082 0.16885
[7.21]∗∗∗ [9.29]∗∗∗ [7.36]∗∗∗ [7.36]∗∗∗ [6.02]∗∗∗

ROAi,t−1 -0.07135
[10.20]∗∗∗

Quarterly Returnt−1 0.00027 -0.00048 -0.00067
[0.14] [0.18] [1.07]

Industry Returnt−1 0.0016 0.00175
[0.94] [0.62]

Constant 0.00947 0.01005 0.00964 0.00951 0.00951
[27.78]∗∗∗ [28.00]∗∗∗ [27.58]∗∗∗ [27.58]∗∗∗ [23.60]∗∗∗

R2 0.8925 0.9004 0.8948 0.8943 0.9028

Firm Dummies Y Y Y Y Y
Year Dummies N N N N Y

Standard Errors Clustered by Firm. Absolute value t-stats presented.

∗significant at 10%, ∗∗significant at 5%, ∗∗∗significant at 1%.
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Table 3.8: Pooled OLS Regression: The Effect of the Litigation Environment and Financial
Distress on Firm Capital Structure
This table presents the results of a pooled OLS regression examining the effect of the litigation environment proxy, Litigation
Environmenti,t on firm capital structure. The dependant variable is Debt/Assets, defined as total debt divided by total assets.
The regression is given by the form Debt/Assetsi,t = β0 + β1Xi,t + γ1LitigationEnvironmentt−1 + γ2FinancialDistress ∗
LitigationEnvironment + εi,t. Control variables include Ln Size, Mkt. to Book, defined as the book value of debt plus the
market value of equity divided by the book value of assets, ROA, defined as operating income divided by assets, and Asset
Tangibility which is calculated as property, plant and equipment divided by total assets. Also included are the lagged return
and Ln Sales. Financial distress is defined for columns 1-3 respectively as Ln Size, High Debt Dummyt−1 which is an indicator
equal to 1 if the firm has higher leverage than its industry median and zero otherwise, and Investment Grade Dummyt−1

which is an indicator equal to 1 if the firm has investment grade debt ratings and equal to zero if the debt is unrated or below
investment grade. Results are presented as standardized regression coefficients.

Variable 1 2 3

Litigation Environmentt−1 0.3242 0.0464 0.0271

[1.99]** [2.87]*** [1.87]*

Ln Sizei,t−1 0.19136 0.14805 0.14840

[4.99]*** [4.27]*** [5.33]***

Size*Litigation Environmentt−1 -0.009

[1.87]*

Investment Grade Dummyt−1 -0.06454

[8.37]***

Investment Gradet−1*Lit.Env.t−1 -0.0311

[2.81]***

High Debt Dummyt−1 0.08541

[5.12]***

High Debtt−1*Lit.Env.t−1 0.015

[3.67]***

Constant -0.04176 0.03798 0.0412

[2.75]*** [2.16]** [2.00]**

R2 0.8246 0.0305 0.0311

Firm Effects Y N N

Year Dummies Y Y Y

Change Regression N Y Y

(Controls suppressed)

Standard Errors Clustered by Firm. Absolute value t-stats presented.

∗significant at 10%, ∗∗significant at 5%, ∗∗∗significant at 1%.
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Table 3.9: Linear Probability First Difference Estimation: The Effect of the Litigation
Environment on Credit Ratings
This table presents a linear probability regression examining the effect of the litigation environment proxy, Litigation
Environmenti,t on credit rating changes. The dependant variables are indicator variables set to one for the identified credit
rating change, and zero otherwise. Column one presents results on upgrades, column 2 on downgrades, and column 3 on down-
grades to junk. The regression is given by the form Prob = β0 +β1Xi,t+γ1LitigationEnvironmentt−1t+εi,t. All independent
variables represent the one period change in that variable. Control variables include Ln Size, Mkt. to Book, defined as the book
value of debt plus the market value of equity divided by the book value of assets, ROA, defined as operating income divided by
assets, and Asset Tangibility which is calculated as property, plant and equipment divided by total assets. Also included are
the lagged return and Ln Sales. Results are presented as standardized regression coefficients.

Variable Upgrade Downgrade Downgrade

to Junk

Litigation Environmenti,t−1 -0.00091 0.00096 -0.0009

[1.75]* [1.04] [1.24]

Ln Sizei,t−1 0.00426 -0.00361 -0.00239

[5.19]*** [2.39]** [2.17]**

Mkt. to Booki,t−1 0.00358 -0.00599 -0.00273

[4.20]*** [2.81]*** [2.78]***

Asset Tangibilityi,t−1 -0.00033 0.00227 0.00048

[0.67] [2.25]** [0.67]

Ln Salesi,t−1 -0.00085 0.00214 0.00114

[1.48] [1.70]* [1.18]

ROAi,t−1 0.00067 -0.0062 -0.00301

[0.72] [3.95]*** [2.48]**

Quarterly Returnt−1 -0.00031 -0.00244 -0.00207

[0.44] [2.25]** [2.23]**

Industry Returnt−1 -0.00032 0.00303 0.00202

[0.76] [3.91]*** [3.09]***

Industry Leveraget−1 -0.00031 0.00025 0.00031

[0.66] [0.50] [0.69]

Constant 0.00451 0.00979 0.00056

[0.98] [1.50] [1.03]

R2 0.0041 0.0042 0.0086

69630 69630 69630

Year Dummies Y Y Y

Change Regression Y Y Y

Standard Errors Clustered by Firm. Absolute value t-stats presented.

∗significant at 10%, ∗∗significant at 5%, ∗∗∗significant at 1%.
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Table 3.10: Linear Probability First Difference Estimation: The Effect of the Litigation
Environment on Credit Ratings
This table presents a linear probability regression examining the effect of the litigation environment proxy, Litigation
Environmenti,t on credit rating changes. The dependant variables are indicator variables set to one for the identified credit
rating change, and zero otherwise. Column one presents results on upgrades, column 2 on downgrades, and column 3 on down-
grades to junk. The regression is given by the form Prob = β0 +β1Xi,t+γ1LitigationEnvironmentt−1t+εi,t. All independent
variables represent the one period change in that variable. Control variables include Ln Size, Mkt. to Book, defined as the book
value of debt plus the market value of equity divided by the book value of assets, ROA, defined as operating income divided by
assets, and Asset Tangibility which is calculated as property, plant and equipment divided by total assets. Also included are
the lagged return and Ln Sales. Results are presented as standardized regression coefficients.

Variable Upgrade Downgrade Downgrade

to Junk

Litigation Environmenti,t−1 -0.00021 0.00073 0.00034

[0.31] [0.54] [0.30]

Litigation Environmenti,t−2 -0.00055 0.00221 0.00086

[0.82] [2.05]** [0.96]

Litigation Environmenti,t−3 -0.00079 0.00061 0.00032

[1.10] [0.47] [0.28]

Litigation Environmenti,t−4 -0.00094 0.00134 0.0019

[1.90]* [1.35] [2.22]**

Ln Sizei,t−1 0.00696 0.0028 -0.00536

[6.17]*** [1.35] [3.88]***

Mkt. to Booki,t−1 0.01127 -0.01339 -0.01075

[4.11]*** [3.55]*** [4.75]***

Asset Tangibilityi,t−1 -0.00109 0.00273 0.00085

[1.46] [2.01]** [0.89]

Ln Salesi,t−1 0.00025 0.00235 0.00168

[0.37] [1.55] [1.52]

ROAi,t−1 -0.00001 -0.00798 -0.00477

[0.02] [4.56]*** [3.64]***

Quarterly Returnt−1 -0.0002 -0.00244 -0.00139

[0.23] [1.34] [0.88]

Industry Returnt−1 0.00011 0.00309 0.00233

[0.20] [2.76]*** [2.38]**

Industry Leveraget−1 -0.00037 0.00004 -0.00026

[0.60] [0.06] [0.45]

Constant 0.0035 0.01069 0.00206

[0.75] [1.63] [2.96]***

R2 0.0039 0.0028 0.0031

60213 60213 60213

Year Dummies Y Y Y

Change Regression Y Y Y

Standard Errors Clustered by Firm. Absolute value t-stats presented.

∗significant at 10%, ∗∗significant at 5%, ∗∗∗significant at 1%.
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Table 3.11: Ex Post Repurchase Outperformance
This table examines the performance of firms after stock repurchases at one year and two year
horizons. In calendar time, firms are selected if they repurchased shares in that month(defined as
at least 0.1% of assets). Firms are also divided into those with high litigation risk and those with
low litigation risk. Three factor alphas are presented. The table presents t statistics for tests of
differences in means across each group. Averages for these strategies and t statistics for differences
in average returns across the strategies are calculated using the time series of monthly returns.
One, two, and three asterisks denote significance at the 0.1, 0.05, and 0.01 levels, respectively.

1 Year Returns

Low Litigation High Litigation t statistic

3-factor alpha 0.28 0.41 (0.88)

t statistic (1.02) (1.30)

2 Year Returns

Low Litigation High Litigation t statistic

3-factor alpha 0.24 0.36 (0.63)

t statistic (1.26) (1.41)
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Table 3.12: Robustness: Accumulated Litigation Shocks
This table presents the results of a pooled OLS regression examining the effect of and litigation environment proxy, Liti-
gation Environmentt−1 on firm capital structure. This proxy looks at the accumulated new litigation events in an indus-
try through time. The dependant variables include Debt/Assets, defined as total debt divided by total assets, Cash Hold-
ings, defined as cash and short-term investments divided by total assets, and Common Share Repurchases/Assets, calcu-
lated as total total common share repurchases divided by assets. The regression is given by the form Debt/Assetsi,t =
β0 + β1Xi,t + γLitigationEnvironmentt−1 + εi,t. Control variables include Ln Size, Mkt. to Book, defined as the book value
of debt plus the market value of equity divided by the book value of assets, ROA, defined as operating income divided by
assets, Asset Tangibility which is calculated as property, plant and equipment divided by total assets, and Cash Flow, defined
as operating income minus interest, taxes, and depreciation divided by assets. Also included are the lagged firm and industry
return and Ln Sales. All specifications include firm and year indicators. Standard errors are clustered at the firm level.

Variable Debt/ Common Share Cash Holdings
Assets Repurchases/Assets

Litigation Environmenti,t−1 0.08167 0.11689 -0.02031
[4.09]*** [2.41]*** [2.12]**

Ln Sizei,t−1 0.19975 -0.16214 -0.01063
[5.32]*** [0.21] [0.36]

Mkt. to Booki,t−1 -0.04343 8.35413 0.05781
[6.99]*** [1.45] [7.66]***

Asset Tangibilityi,t−1 0.23227
[9.97]***

Ln Salesi,t−1 0.05697
[2.34]**

ROAi,t−1 -0.06857 -0.56502
[9.82]*** [2.32]**

Quarterly Returnt−1 0.00373 -0.15709 0.00548
[2.11]** [1.65] [3.90]***

Industry Returnt−1 0.00246 -0.02944 0.00148
[1.87]* [1.01] [1.40]

Industry Leveraget−1 0.00444
[5.13]***

Debt/Assetsi,t−1 -0.08421 -0.14789
[0.33] [6.32]***

Cashflowi,t−1 0.00611
[1.67]*

Net Working Capital/Assetsi,t−1 -0.13745
[7.99]***

Constant -0.08534 3.73085 -0.08918
[5.49]*** [1.86]* [8.63]***

R2 0.82 0.4 0.89

243527 201617 203721
Firm Dummies Y Y Y
Year Dummies Y Y Y

Standard Errors Clustered by Firm. Absolute value t-stats presented.

∗significant at 10%, ∗∗significant at 5%, ∗∗∗significant at 1%.
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Part II

Is There a Disposition Effect in
Corporate Investment Decisions?
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Chapter 4

Previous Evidence of the Disposition
Effect

4.1 Introduction

Recent evidence suggests that investors suffer from what we generally refer to as be-

havioral biases. Broadly speaking, these behavioral biases have come to mean that investors

make suboptimal decisions as the result of underlying psychological traits. In fact, much of

this evidence suggests that the empirical irregularities we observe may be caused by these un-

derlying psychological traits. For example, stock market volume is empirically much higher

than traditional models would predict and individual investors tend to hold under diversi-

fied portfolios relative what theory suggests. These are just two examples of many empirical

irregularities. As a result, a large body of literature has focused on explaining these irregu-

larities in terms of underlying behavioral biases. One particular empirical observation that

has generated a large amount of research is the disposition effect. The disposition effect was

first coined by Shefrin and Statman (1985) and refers broadly to the tendency of investors to

sell winner assets too soon and hold loser assets too long and . Chapter 5 of this dissertation
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examines the disposition effect in the context of corporate investment decisions. To provide

a background for these findings, the following sections summarize the prior theoretical and

empirical evidence on the disposition effect.

The remainder of this chapter is organized as follows: Section 4.2 summarizes the

theoretical work related to the disposition effect. Section 4.3 discusses the empirical evi-

dence related to the disposition effect across a wide variety of settings. Finally, section 4.4

concludes.

4.2 Underlying Theory of the Disposition Effect

The disposition effect literature begins with the work of Shefrin and Statman (1985)

who coin the term “disposition effect” to represent a behavior in which investors sell winning

investments too soon and hold losing investments too long. They are also the first to develop

a theory that would explain how such a behavior could arise, building largely on the work

of experimental economists and psychologists. The authors explain that the disposition

effect can be generated through a combination of Prospect Theory (Kahneman and Tversky

(1979), mental accounting (Thaler (1985)), regret, and lack of self control. Prospect Theory

implies an s-shaped value function centered around a reference point of the value of the asset.

The investor will then be risk seeking over unrealized losses and risk averse over unrealized

gains relative to that reference point. Combine this with the idea that investors ignore the

interaction between different assets (mental accounting) and that these investors lack self

control and are averse to regret (realizing mistakes), then these theories would predict that

investors are reluctant to realize losses and eager to realize gains.

This theoretical foundation laid out by Shefrin and Statman (1985) is considered the
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underlying model for much of the empirical tests of the disposition effect. However, re-

cent theoretical work has raised the question of whether this theory can really generate the

observed disposition effect behavior. Specifically, Barberis and Xiong (2009), in a param-

eterized model, show that traditional prospect theory fails to predict the disposition effect

in a way that is consistent with much of the empirical literature. However, a modification

of the theory such that utility is defined over realized gains and losses better predicts the

observed behavior.

4.3 Empirical Evidence of the Disposition Effect

4.3.1 Individual Investors

Shefrin and Statman (1985) are not only the first to use the term “disposition effect”

and discuss the theoretical implications, but are also the first to show some very basic

empirical evidence suggesting that investor trades are related to the capital gains of the

underlying assets (in this case, stock holdings and mutual fund shares). The authors point

out that, in the data of Schlarbaum et al. (1978), individual investors tend to realize more

gains than losses. Shefrin and Statman (1985) point to the fact that only forty percent of

all sales in this data result in realization of losses, regardless of how long the asset has been

held. In this context, when focusing on short term holdings, the number of holdings that

actually have gains to realize should be low. This is due to the fact that short term holdings

have higher capital gains taxes and trading costs discourage short term trading strategies.

Given these tax implications, the authors argue that, in the short term, loss realiza-

tions should be high, while holdings that have passed the long-term capital gain threshold

should be more likely to be realized as gains (holdings of 7-12 months in their sample).
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Simply put, the authors find that the percentage of those trades that realize a gain is not

related to the holding period as it should be, suggesting that investors are not, in fact, mak-

ing optimal decisions. They note that these results are consistent with both the disposition

effect as well as with optimal trading in which taxes are too minor to be important. They

also find support consistent with these findings in the redemption of mutual fund shares.

From an empirical standpoint, the results of Shefrin and Statman (1985) are sug-

gestive of the disposition effect, but are far from conclusive. Odean (1998) supports these

findings with a much more detailed analysis of the trades of individual investors. Using

a unique data set that includes data on 10,000 individual accounts from a large discount

broker, the author is able to examine a large number of trades over the period 1987-1993.

Because of the detail of this data, he can distinguish between tax motivated selling and

disposition effect behavior. He finds that, overall, the proportion of gains realized (PGR) is

greater than the proportion of losses realized (PLR). The ratio of PGR/PLR is greater than

one on average for the calendar year, but is less than one in December. This suggests that

taxes do in fact matter, indicating that in other periods, the behavior observed is in fact

the disposition effect. With this data, Odean is also able to rule out rational alternatives,

showing that this trading does not appear to be driven by a diversification motive or the

outperformance of the losers going forward. Odean provides fairly conclusive evidence that

individual investors do tend to sell winner stocks too soon and hold loser stocks too long and

that this effect cannot be explained by traditional rational theories. However, he does note

that while the findings could be caused by the underlying model of Shefrin and Statman

(1985) they are also observationally equivalent to a world in which the investors have an

irrational belief in mean reversion of asset prices.
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While Shefrin and Statman (1985) and Odean (1998) have focused on empirical ev-

idence of the trading behavior of individual investors, Weber and Camerer (1998) provide

evidence of the disposition effect for individuals in an experimental setting. In the labora-

tory, the authors are able to replicate the behavior seen in actual trades, but the experimen-

tal setting also helps them distinguish between potential theories explaining this behavior.

Specifically, because they control for investor expectations, they can rule out the possibility

that the disposition effect behavior is driven by irrational mean reversion. Using a portfolio

experiment setup, the authors allow participants to trade in six risky stocks before each of

14 periods. The prices of the assets are random (not determined by the trades) and are

reported before each period. They find that, in this setting, roughly 60% of those shares

sold were winners. This was true across all securities. As a result, those shares held to

the end of the experiment underperformed. They also modify the experiment such that the

stocks are sold automatically at the end of each period. As a result, participants are forced

to actively repurchase those stocks they wish to continue to hold. The authors find that the

effect is weaker in this case, suggesting that the disposition effect is, in fact, a reluctance

to sell rather than an “eagerness to hold.” This study provides interesting experimental

evidence that supports the conclusions of Shefrin and Statman (1985) and Odean (1998)

and is consistent with the magnitude of the effects observed in samples of real world trades.

Dhar and Zhu (2006) extend the literature on the disposition effect in individual

investors by looking at cross sectional differences in the observed behavior. They suggest

several ways in which investor differences may drive the effect. First, they discuss the fact

that the reference point may differ across individuals based on how frequently they trade.

Basically, more trading will lead to a greater sophistication and understanding of market
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efficiency and an attenuation in the effect. They also hypothesize that greater investment

knowledge (as proxied by income and professional status) will be negatively related to the

disposition effect behavior. They find support for both of these hypotheses, suggesting that

individuals with more sophistication and more learned expertise exhibit the disposition effect

less.

Similarly, Feng and Seasholes (2005) also examine investor sophistication and trading

experience and how cross sectional differences in these characteristics impact selling behavior.

They conduct their analysis on data from a Chinese brokerage house. The advantage of this

data is that Chinese law prevents individuals from opening multiple accounts, therefore the

authors have a complete picture of the individuals’ trading activities. The authors find

similar results to Dhar and Zhu (2006). However, they also document the fact that the cross

sectional differences in experience and sophistication have asymmetric effects on winners vs.

losers. They find that experience and sophistication completely eliminate the reluctance to

realize losses, but only reduce the propensity to realize gains by 37%.

These papers show clear evidence of trading patterns consistent with the disposition

effect in individuals’ equity trades. Genesove and Mayer (2004) extend this research by

looking at other types of assets. Specifically, they examine residential real estate transactions

and show that loss aversion seems to determine seller behavior when it comes to condominium

sales. Using a sample of Boston condominium sales, they find that condo owners who are

subject to losses on their properties have a lower hazard rate than sellers who have nominal

gains. These sellers also tend to ask for higher prices and face a longer time on the market.

These results are consistent with the disposition effect evidence in the equity trades of

individuals. Further, they show that the effects are weaker for investment properties when
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compared to owner occupied properties. This finding is consistent with the results on investor

sophistication and experience shown by Dhar and Zhu (2006) and Feng and Seasholes (2005).

4.3.2 Professional Investors

The evidence of a disposition effect is not confined to the selling behavior of indi-

viduals. A number of papers have recently documented a similar effect among a variety of

professionals. This is somewhat surprising given the cross sectional results of individuals,

as one might expect professionals to have both experience and sophistication. Nonetheless,

these findings are potentially more meaningful, as individuals’ behavior has been, to some

degree, dismissed as unimportant to the overall market. Professional traders, on the other

hand, are often considered to be those setting prices and, as such, any biases they have may

be seen as more important.

The first to show these effects in professionals is Shapira and Venezia (2001), who

take advantage of an Israeli data set that contains the equity trades of professional traders

and independent investors. Interestingly, they find evidence consistent with the disposition

effect for the professionals as well as the individuals. However, they do show that the effect

is stronger for individuals. For example, professionals hold loser stocks 30 days longer on

average compared to winner stocks. While this is clearly consistent with the disposition effect,

this difference is 43 days for the individual investors. So while the professionals still seem

subject to this bias, the effect is still stronger with the less sophisticated individuals. The

authors also show that the professional investors tend to be more active than the individuals,

which is consistent with the experience measure used previously in the literature.

Grinblatt and Keloharju (2001) use a Finnish data set to examine the selling behavior
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of professional equity traders. They find that for all investor types, the probability a stock

is sold is increasing in large recent past returns. The converse is also true. They also find

that the tenency to hold onto losers is even higher when the losses exceed 30 percent. In

addition, they find that whether the stock has hit a monthly high or low will exacerbate

these effects.

While the previous papers focused on professional equity traders, Locke and Mann

(2005) and Locke and Onayev (2005) examine professional futures and commodities traders.

Locke and Mann (2005) examine the trading behavior of professional futures traders on

the Chicago Mercantile Exchange. The trades examined in this paper differ substantially

from the equity trades in the samples of of Shapira and Venezia (2001) and Grinblatt and

Keloharju (2001). Most importantly, these are high-frequency trades that are offset a few

minutes later. Most of the analysis will focus on the duration of the trades as they are almost

all closed out by the end of the day. They find that these professional traders keep the losing

positions open longer than the winning positions. However, their results are sensitive to

the benchmark employed, and they find no evidence that such behavior is costly. Locke

and Onayev (2005) show similar results using the same data, but show that the probability

of closing out a trade is related to the time of day (more are closed out first thing in the

morning and late in the afternoon). Garvey and Murphy (2004) use a similar methodology

by looking at trade duration for the trades of 15 professional managers trading on their own

account. While they focus on equities, these are also high-frequency trades much like the

Locke and Mann (2005) results. The results are consistent in that they find that traders

keep their losing positions open significantly longer than the winning positions (268 seconds

versus 166 seconds).
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Coval and Shumway (2005), using data from the Chicago Board of Trade, examine the

trades of professional commodities traders. The authors find that traders who lose money in

the morning tend to take riskier positions in the afternoon. They find that this is, in part,

driven by the disposition effect on the part of traders. Using a hazard model framework,

they find that the position value is an important factor in the speed in which positions are

unwound. Specifically, traders with losing positions take longer to unwind those trades than

traders with winning positions. Interestingly, they also find that how the trader has done

over all positions (overall profits for the day) impacts the decision to unwind the trade,

suggesting that the decision is not a function of only that position. This suggests that each

position may not be in a separate “mental account” as suggested by Shefrin and Statman

(1985).

Finally, in the mutual fund world, Frazzini (2006) finds evidence that some mutual

fund managers exhibit the disposition effect. Overall, his value for PGR-PLR is 3%. This

is in contrast to the value of the same measure in Odean (1998) which is roughly 5%. This

is consistent with the above evidence that, while the professionals still suffer from the bias,

they do so to a lesser degree than the individuals. Interestingly, he finds that those managers

that realize losses at a higher rate than gains outperform those disposition effect managers.

This is in contrast to the results of Locke and Mann (2005) who find no evidence the behavior

is costly.

4.4 Conclusion

Overall, there is substantial evidence that investors, both individual and professional,

suffer from the disposition effect. These results are not confined to equities, but have been
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shown for individuals in real estate, as well as professionals in commodities and futures

markets. While there are some differences in magnitudes across these different settings, the

ultimate inference is consistent. To this point, however, there is no evidence with respect

to how corporate managers behave with regard to the disposition of corporate projects.

Chapter 5 will attempt to empirically examine this question.
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Chapter 5

Is There a Disposition Effect in
Corporate Investment Decisions?
Evidence from Real Estate
Investment Trusts

5.1 Introduction

Recent evidence indicates that individual investors suffer from behavioral biases, in-

cluding insufficient or naive diversification, excessive trading, and patterns in buying and

selling decisions. These biases can be the result of preferences or beliefs (for a review of this

literature, see Barberis and Thaler, 2002). We explore whether corporate managers suffer

from similar biases.1 If they do, it could help explain corporate decisions and have important

implications for shareholder wealth and agency considerations, such as corporate governance

design. But, the answer is not obvious. On the one hand, if these are intrinsic human traits,

one might expect mangers to behave no differently than other individuals. On the other

1”We” is used throughout this chapter in lieu of “I” to reflect the fact that the research is adapted from
joint work with Jay Hartzell.
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hand, if such behavior is detrimental to shareholders, then highly compensated professionals

may be provided with the appropriate training or incentives to overcome such biases. Alter-

natively, at the top of the organization, the managers who survive the tournament to lead

the firm may be those for whom these biases are less severe. The corporate environment

may also provide monitoring devices to mitigate the effects of such biases, for example by

forcing managers to make decisions as part of a team, or by having their decisions reviewed

and approved at multiple levels of the organization.

In spite of the importance of this issue, there is relatively little empirical evidence

on behavioral biases among corporate mangers aside from recent work on managerial over-

confidence (Malmendier and Tate, 2005, 2008; Malmendier, Tate, and Yan, 2007). While

the field of behavioral corporate finance generally is quite extensive, most of this literature

instead focuses on the managers’ rational response to markets that contain some element

of mispricing (see Baker et al., 2007, for a review). This is perhaps not surprising; testing

these hypotheses using a sample of ordinary corporations is difficult because, unlike many

investors’ stock trades, managers’ project-level decisions are typically not observable. To get

around this problem, we examine behavioral biases in the context of the investment behav-

ior of a particular type of corporation, real estate investment trusts (REITs). REITs share

many of the organizational characteristics of other corporations in that they have multiple

levels of management and oversight. However, they differ from many other types of firms

because of the high degree of transparency in their investment decisions. REITs provide

an ideal opportunity to study managers’ behavioral biases because one can observe these

specific corporate investment choices – the decisions to buy and sell properties.

Using a sample of individual properties held by large, publicly-traded REITs over a
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10-year period, we test whether managers are prone to selling winners and holding losers.

Our results indicate that managers are significantly more likely to sell properties that have

performed better compared to those that have not performed as well, controlling for property

type and size, market volume, and the size and performance of the REIT itself. Because our

methodology relies on market-level indices, we measure changes in value driven by market

fundamentals rather than property-level improvements and avoid the problem of confusing

the tendency to sell winning properties with a strategy of buying, improving, and then dis-

posing of previously distressed or under-performing assets. Our results are both statistically

and economically significant. In our typical specifications, a one standard deviation increase

in a property’s appreciation is associated with a 20 percent higher hazard rate (the prob-

ability that the property is sold at a given point in time, given that it has not yet been

sold).

Having established this main result, we then investigate whether it appears to be

driven by the “disposition effect,” a term coined by Shefrin and Statman (1985) which they

attribute to four psychological factors including preferences based on prospect theory (Kah-

neman and Tversky, 1979), mental accounting (Thaler, 1985), regret, and self control (Thaler

and Shefrin, 1981). This explanation proposes a departure from the standard expected utility

maximization framework in that investors face an S-shaped value function centered around

some reference point on a given trading position, but in contrast to traditional utility func-

tions, the value function is defined over trading gains and losses rather than wealth.2 The

2In a recent paper, Barberis and Xiong (2007) suggest that this traditional view of the cause of the
disposition effect may not be complete. They show for certain parameters of expected return and the
number of trading periods, traditional prospect theory predicts results opposite of the disposition effect.
They suggest that prospect theory defined over realized rather than paper gains and losses may be a more
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S-shape implies that it is concave in the region of profits relative to the reference point and

convex in the region of losses, predicting that traders will tend to sell winners and hold

losers.

We find two results that provide further support for the disposition effect. First,

REITs are significantly less likely to sell properties that have a loss relative to a reference

point that evolves over time based on plausible benchmarks for returns: the rate of inflation

and price changes on similar properties.3 This suggestive evidence of time-varying reference

points is in contrast to the apparently fixed reference points of individual investors (e.g.,

Odean, 1998) but is consistent with the way in which employees choose to exercise their

stock options (Heath et al., 1999). It may not be surprising that reference points appear

to move up over time given the results of Heath et al., our long holding periods, and the

corporate capital budgeting process’s reliance on pro forma models that are likely to have

positive expected changes in price for accepted projects. Second, we find evidence that

the firms that appear to have investment decisions that are most subject to the disposition

effect tend to realize lower prices when they sell their winners. This is consistent with CEOs

accepting lower prices when selling profitable investments, either in their haste to recognize

the gains, or due to their satisfaction over the realizations.

Three alternative explanations for selling winners and holding losers are optimal tax

timing, mean reverting property-level returns, and asymmetric information (including earn-

ings management, credit constraints or window dressing motives). We find little support

appropriate theoretical basis for this effect.
3We recognize that “REITs” themselves do not make buy or sell decisions. We use this term loosely

throughout for expositional ease, with the understanding that the management teammakes these decisions.
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for these explanations. First, from a tax perspective, disposition effect selling tends to hurt

REIT shareholders because gains are accelerated and losses are postponed. Second, we ex-

amine ex post returns in property markets after dividing properties into winners or losers

and by whether they were held or sold. We find no evidence that following a disposition

effect strategy (i.e., selling winners and holding losers) results in greater property appreci-

ation ex post; in fact, the estimated effect goes in the opposite direction. Thus, profitably

betting on mean reversion in the property markets does not offer an alternative motive for

the observed selling winners/holding losers effect. Third, we find that the tendency to sell

winners is stronger in firms that are more heavily followed by analysts, and that winner

properties are more likely to be sold after firms grow or raise capital rather than before.

Executive compensation does not appear to be differentially related to unrealized versus

realized gains. In sum, these results cast doubt on explanations based on managers selling

their most profitable projects in order to provide a signal about performance or value.

Finally, we examine whether internal or external monitoring mechanisms appear to

partially offset or mitigate this behavior. As a proxy for internal monitoring by multiple levels

of organizational structure, we use the number of employees in the firm (while holding firm

size constant). Our proxies for external monitoring are an indicator for S&P 500 membership

(where such membership would likely bring more attention or scrutiny) and the concentration

of ownership by institutional investors. We find evidence that is consistent with external

monitoring mitigating disposition-effect behavior, especially by concentrated ownership.

This study provides a corporate analogue to previous evidence of the disposition ef-

fect in the behavior of individual investors. Thus, it is related to the work of Shefrin and

Statman (1985), who review evidence of selected investors’ trades and find it supportive of
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the disposition effect.4 Weber and Camerer (1998) find evidence of the disposition among

individuals trading risky shares in an experimental setting. Odean (1998) documents more

recent evidence consistent with the disposition effect in the stock trading of individual cus-

tomers of a discount brokerage house, while Dhar and Zhu (2006) analyze cross sectional

differences in the disposition effect based on individuals’ characteristics. Using Chinese data,

Feng and Seasholes (2005) further examine cross sectional differences in this bias and find

that experienced or sophisticated investors are more likely to realize their losses, but less

likely to realize their gains. While these papers examine trading of financial assets, Genesove

and Mayer (2001) utilize real estate assets in their study of individuals’ behavior. They also

find evidence in support of the disposition effect (on the loss aversion side of the function).

Sellers with nominal losses tend to have higher asking prices for their condominiums, have

a lower hazard rate of selling, but conditional upon selling, they receive higher prices.5

In addition to this evidence on individuals’ behavior, several recent studies, using data

in a variety of settings, have examined the disposition effect in trades made by professionals:

Shapira and Venezia (2001) in Israel et al. (2001) in Finland, Locke and Mann (2005),

Lock and Onayev (2005) and Coval and Shumway (2005) in the futures and commodities

markets, Frazzini (2006) in mutual funds, and Garvey and Murphy (2004) in a proprietary

4While Shefrin and Statman (1985) take care to compare and contrast the predictions of tax-motivated
trading to the disposition effect, Ivkovic, Poterba, and Weisbenner (2005) present recent evidence that tax
motives may be stronger than disposition effects over some horizons.

5Fisher et al. (2004) examine factors that are associated with the frequency of sale for privately-held
commercial real estate included in the National Council of Real Estate Fiduciaries (NCREIF) database.
Although their focus is not on behavioral factors or the disposition effect, they do find a greater likelihood of
sale following increases in the national index of commercial real estate returns, and for properties that have
outperformed the national index. It is worth noting that their proxy for returns is based on property-specific
appraisals that might include property improvements, while we base our proxy on returns for a particular
location and property type.
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stock-trading team. For a comprehensive survey of this literature, see Shefrin (2007). These

papers find results consistent with the disposition effect in professionals’ trading behavior, in

contrast to O’Connell and Teo (2008), who find evidence that institutional investors do not

suffer from the disposition effect in currency trades, but that they do engage in behavior that

is consistent with other behavioral biases (dynamic loss aversion and overconfidence). Haigh

and List (2005) show experimental evidence that professional CBOT traders are more likely

to suffer from another behavioral bias (Myopic Loss Aversion) than student participants.

None of these studies focus on corporate managers.

Our analysis contributes to the literature in that it gives empirical evidence of a

behavioral bias in a more general corporate setting. While simpler and more transparent

than the most complicated firms (e.g., IBM), REITs are analogous to regular (“C”) corpo-

rations and represent a significant departure from the less corporate, simpler organizational

structures examined in the studies discussed above. First, REITs are generally large orga-

nizations, with investment decisions made at multiple levels (rather than made by a single

trader or a horizontal team of asset managers). As one measure of this, consider that, for the

158 REITs with employee data available on Compustat, the mean firm has 933 employees.

In contrast, Massa et al. (2008) document that more than 90% of mutual funds have three

or fewer managers. This implies that decision making in REITs is likely to be multi-layered

and more complex – for example, our understanding is that for most REITs, the decision to

buy or sell a property would involve everybody from a local or regional manager to the CEO

and board. Second, REITs have the ability to alter the cash flows that their investments

produce. Put another way, they can follow various operating strategies that could lead them

to hold assets for many years and do more than just flip properties or make bets on particular
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property types or locations. For example, a REIT that specializes in industrial properties

can form strategic partnerships with retailers to build or buy their warehouse space, and a

retail REIT can buy several regional shopping malls in the hope of producing synergistic

gains. Third, as a result of these features, REITs exhibit governance and incentive struc-

tures that mirror those of regular C corporations. REIT executives typically receive stock

options, for example, and the firms are led by a CEO and board. Finally, REITs have the

standard corporate assortment of financing options available to choose from, including debt

(at the corporate or asset level), preferred and common equity, as well as more complicated

off-balance sheet structures (such as funds or joint ventures). Because of these corporate

features, we are able to explore issues such as the role of monitoring in mitigating behavioral

biases, another advantage of our setting relative to the existing literature.

Thus, we believe that our results shed light on the potential impact of behavioral

issues in corporations. Shefrin (2001, 2006) discusses the implications of a variety of be-

havioral biases on corporate decisions, including project investment (such as escalation of

commitment). Additionally, Statman and Caldwell (1987) discuss the experimental evidence

of behavioral biases in relation to the disposition effect and its effect on capital budgeting

and project terminations. However, to our knowledge, this study presents the first empirical

evidence of the disposition effect in corporate decision making, and along with the evidence

on CEO overconfidence (Malmendier and Tate, 2005, 2008; Malmendier et al., 2007), some

of the only evidence of behavioral biases among managers.

The remainder of the chapter is organized as follows. Section 2 discusses the institu-

tional features of REITs. The next two sections describe our data and methodology. Sections

5 and 6 present our empirical results, and the final section concludes.
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5.2 Real Estate Investment Trusts

Our question is whether corporations tend to sell winners and hold losers, which would

be consistent with the disposition effect manifesting itself in corporate investment decisions.

Such a question is very difficult to test in C corporations for several reasons. First, typically

one can only observe the largest investment decisions, such as a merger or acquisition. Even

when a new product is unveiled with great fanfare, an outside observer cannot tell how much

the firm spent in “acquiring” the project, making it impossible to measure a proper starting

point for future gains and losses. Second, even if one could observe the purchase price, it

is usually impossible to mark the value of the project to market on a periodic basis. As a

result, one cannot infer nominal losses or gains from period to period. Third, it is also rare

to be able to observe the final value of a project upon its sale – such observations typically

only occur in extreme cases, such as spin-offs or divestitures.

These difficulties likely explain the lack of evidence of behavioral biases in corpora-

tions.6 To overcome them, we utilize REITs. Created in the 1960s as passive real estate

investment vehicles, REITs do not pay corporate taxes to the extent that their income is

distributed to shareholders, as long as they meet a set of requirements. Designed to ensure

that REITs fit certain original government objectives, these requirements state that REITs

must primarily invest in real estate, distribute almost all of their income, be widely held,

and derive their income from passive sources.7

6As noted by Barberis and Thaler (2002), much of the focus in the literature has instead been on the
response of a fully rational corporate manager to others’ behavioral biases. For example, see Stein (1996),
Shefrin (2001) and Shleifer and Vishny (2003).

7To qualify for the tax exemption: 1. 75% or more of a REIT’s total assets must be real estate, mortgages,
cash or U.S. government securities, 2. At least 75% of the REIT’s annual gross income must be derived
directly or indirectly from real property ownership, 3. Five or fewer shareholders cannot hold more than
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More importantly for our purposes, the nature of REITs solves the problems inherent

in trying to assess the disposition effect in corporate investment. Like a regular C cor-

poration, REITs employ professional managers to make investment decisions on behalf of

stockholders. Unlike C corporations, when a REIT undertakes a project by purchasing a

new property, one can usually observe both the decision itself and the purchase price. Most

REITs disclose the properties they own on an annual basis, including the carrying value on

their books. In addition, because returns to commercial real estate are available by property

type and location (e.g., from the National Council or Real Estate Investment Fiduciaries, or

NCREIF), one can estimate each property’s period-by-period return as experienced by the

REIT. Finally, sales of properties are also observable, and the sales price is often disclosed.

Due to this transparency in the initiation and termination of projects combined with the

ability to mark assets to market, REITs provide perhaps the best means of testing for the

disposition effect among corporations.

5.3 Data

Our sample consists of property-specific data for publicly-traded REITs over the 1996

to 2006 period, as reported by the SNL DataSource Real Estate Property database. For each

property, SNL provides characteristic variables including the owner, date bought and sold,

50% of a REIT’s stock, and it must have at least 100 shareholders, and 4. A REIT must not be classified as
a property dealer for a given transaction – a defense against this is holding a property at least four years,
and not selling more than the greater of 10% of the portfolio or seven properties in any year. While the
restriction on asset turnover is potentially the most important for our tests, given the observed holding
periods, it does not appear to be a binding constraint for the vast majority of our sample, perhaps due to
the flexibility provided by the Umbrella Partnership REIT (UPREIT) structure (see Mühlhofer, 2005). Our
empirical strategy allows for different underlying base probabilities of selling properties conditional on how
long they have been held.
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purchase and sales price, location (city, state, county, Metropolitan Statistical Area (MSA),

etc.), property type (apartment, retail, industrial, etc.), property size, and age. Our sample

includes any property reported in SNL as owned sometime between 1996 and 2006 by a

REIT that they cover, producing a final sample of 9,875 individual properties owned by 266

REITs.8

To construct a proxy for the return on (or value of) each property at each point

in time, we supplement the SNL property level data with the National Council of Real

Estate Investment Fiduciaries (NCREIF) Property Indices. We match each property to

the appropriate NCREIF index by property type and by location. If there are at least 10

properties in the particular Metropolitan Statistical Area (MSA), we use the MSA level

index. If not, we use the Division level index (if there are at least 10 properties of that

type in the Division); otherwise, we use the Regional index.9 These indices allow us to

estimate capital returns (i.e., price appreciation) and income returns for each property-

quarter between the purchase and sale; because the disposition effect hypothesis focuses on

the nominal gain or loss on the investment, most of our tests focus on the capital appreciation

return component.10 While these NCREIF-based returns contain some noise, they appear

8SNL’s data coverage is not complete, but does not appear to introduce any bias for our tests. Most REITs
report properties owned to SNL and the data cover the vast majority of the sector’s market capitalization.
SNL does not specifically track the ownership of a particular property over time, but our results are robust
to excluding all properties that were acquired as part of a portfolio, including another entire REIT. We
obtain very similar results if we restrict our tests to properties acquired after 1996, so sample selection issues
stemming from the inclusion of properties in place at the beginning of the sample period do not appear to
be important.

9Regions and Divisions are defined by NCREIF. Regions are West, East, MidWest, South, and are subdi-
vided into Divisions: Mideast, EastNorthCentral, Mountain, Northeast, Pacific, Southeast, WestNorthCen-
tral, and Southwest.

10There is a considerable literature on the autocorrelation and potential lag in returns in the appraisal
based NCREIF indices, but the latter of these is likely more important for our tests. Our results are robust
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to be quite accurate. The correlation between the NCREIF-based proxy for the annualized

return due to price changes and the actual annual return for properties where we have both

purchase and sales price data is 0.87. The result is an observation for each property for every

quarter from the purchase date of the property until the first of either the sale date or the

second quarter of 2006 (the end of the sample period for all unsold properties).

Table 5.1 presents summary statistics for the properties. The mean property is held

for 17 quarters, with a median of 13 quarters. (This includes properties still held at the end of

the sample period, i.e., properties that we never observe being sold by the end of the sample

period.) The mean acquisition price is $14.8 million, with a lower median of $7.6 million.

For sold properties, the cumulative price appreciation averages 27.1 percent, with a median

of 10.9 percent, which equates to an average (median) price appreciation of 0.9 percent (0.7

percent) per quarter. The table also presents the breakdown of properties by property type

and region. Industrial properties are the most prevalent, but as one would expect, they also

have the lowest cost. Mean prices are highest for office properties, and in the East and West

regions; typical returns are also highest in these groups. Among the location/property type

combinations, the single most common market in our sample is the Dallas Industrial market,

with 185 properties. The Washington, DC, New York, and Philadelphia office markets are

next, with 184, 166, and 148 properties, respectively.

These properties are matched with firm characteristics, including performance and

financial statement data. We collect each firm’s annual return, market capitalization (in

1996 dollars), Tobin’s q ratio (defined as the market value of equity plus the book value of

to this problem based on results from lagging indices by two quarters (Fisher et al., 1999, discuss appraisal
lag duration).
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debt divided by total assets),11 the fraction of the firm owned by insiders, and an indicator

variable for firms that are Umbrella Partnership REITs (UPREITs). UPREITs are structures

where the properties are owned by an operating partnership, which is in turn controlled and

largely owned by the REIT. These are created for tax purposes, as investors can contribute

properties to the partnership in return for partnership units, without recognizing a capital

gain.

Table 5.2 presents summary statistics for these firm-level variables in our sample.

The results are indicative of the very strong performance experienced by REITs over the

1996 to 2006 sample period. The average market capitalization (in 1996 dollars) grows from

$383 million in the first quarter of the sample to $1.73 billion by the last quarter, and the

mean (median) annual return is 17 percent (15 percent). The average (median) q ratio is

1.09 (1.05), and the mean (median) insider ownership is 14.9 percent (18.5 percent). Most

of the REITs in the sample are UPREITs; the mean of this indicator variable is 0.60.

Table 5.3 details the evolution of our dataset over time. The REIT sector experienced

dramatic growth over this time period, both in terms of the number of REITs and the number

of properties held. In 1996, 125 REITs own 1,739 properties in our sample (37 of which were

sold), growing to 176 REITs owning 4,612 properties five years later in 2001, and to 228

REITs owning 7,824 properties in the final year, 2006. Property sales are most prevalent in

the middle of the sample, peaking at 243 sales in 2001, compared to only 37 sales in 1996

and 2005. Our tests include control for time effects and sales volume.

11In the context of real estate, the book value of properties might understate true value due to book
depreciation. Our results are robust to calculating q after adding back accumulated depreciation.
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5.4 Methodology

To determine if REIT managers are more likely to sell winners, we use a hazard model

of the length of time a property is held. This model is appropriate due to the conditional

nature of the sale decision for each firm (e.g., Kiefer, 1988), and is commonly used with real

estate data to model time on the market (e.g., Genesove and Mayer, 2001). The probability

of selling a property in each quarter, given that it was not yet sold, is denoted by the hazard

function, h(t, xj,t) = h0(t) exp (xj,tβ), where t is the time since the property was acquired,

h0(t) is the baseline hazard rate, and xj,t is a vector of time-varying covariates that are

allowed to affect the probability of a sale (including our variable of interest, the capital

return on the property since it was acquired).12

We present results from semiparametric Cox proportional hazard models, due to the

mild assumption about the baseline hazard function (which is not estimated, but is allowed

to be an arbitrary function of time). We obtain very similar results if we estimate parametric

Weibull models. Our interest is in the coefficient vector, β, and in particular, the coefficient

on the cumulative capital return on a property. The disposition effect predicts that REITs

are prone to selling winners and holding losers. In our hazard models, this would manifest

itself as a significantly positive coefficient on the property’s price appreciation. We also

investigate the significance of indicator variables for losses relative to reference points as

alternatives to using the continuous appreciation variable.

We standardize all continuous variables to have a mean of zero and a standard devi-

12Properties never sold in our sample still enter the estimation; they are “right censored.” Properties that
were owned prior to 1996 enter the estimation only when their covariates are available after 1996 in calendar
time, but they enter with their true spell length as of that date.
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ation of one. In lieu of coefficients, we report the ratios of hazard rates for an observation

with a unit change in the independent variable relative to a base case observation with all

continuous variables at their respective means and indicator variables set to zero. Thus, the

interpretation of a hazard ratio for a given continuous variable is the relative change in the

likelihood that a property is sold at a given point in time, conditional on it having been

held up to that point, for a one standard deviation change in that variable (holding all other

variables at their means, or zero for the indicator variables). The benchmark hazard ratio

is one and the t statistics are for tests of this null hypothesis; ratios greater (less) than one

imply greater (lower) likelihoods of a sale.13

5.5 Empirical Results

Table 5.4 presents estimates of Cox proportional hazard models under a variety of

specifications. Our variable of interest is the cumulative capital return on the property, which

is included in all specifications. Across columns, we vary the controls, including property

type, Division (location), year and firm fixed effects.14 In all models, we cluster the standard

errors at the firm-year level to account for within-firm correlation across properties in REITs’

selling decisions for a particular year. The firm and year fixed effects serve as controls for

more general REIT or time effects.

The first control is the other component of return, the lagged income return on the

13For example, assume that the baseline hazard rate for a property with every variable at its respective
mean is constant at 0.08 (implying an eight percent instantaneous probability of selling the property). Then,
if the estimated hazard ratio for a particular variable is 1.25, then a one standard deviation increase in that
variable in a given quarter (holding all other variables constant) is associated with a hazard rate of 0.10
(implying a ten percent instantaneous probability of selling the property).

14Our results are also robust to the inclusion of MSA-level fixed effects.
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property. If the disposition effect that REIT managers face is due to total returns on an

investment rather than just the capital appreciation, then we would expect similar hazard

ratios for the price and income return variables. However, it may be that managers prefer to

hold on to properties with greater income return due to their cash flow generation, in spite

of the requirement that REITs have to pay out 90 percent of their taxable income (e.g., due

to depreciation that provides tax shields for this income). We also include two alternative

proxies for the performance of the REIT as a whole – the q ratio and lagged annual return.

We control for both the size of the REIT (its lagged market capitalization) and the size of

the property (its square footage). Square footage is missing for much of our sample, thus we

present most of our specifications without it to maximize power. In specifications without

firm fixed effects we include an indicator of the firm’s UPREIT status.15 We also add controls

for potential alternative motives for selling properties, including payout issues (the fraction

of funds from operations paid out by the firm, FFO Payout) and end-of-year motives (an

indicator for the last quarter of the fiscal year).

Our last two controls are proxies for market liquidity in a given quarter; we would

expect to see greater hazard rates in times of greater trading volumes. To measure this, we

first construct Sample Volume as the fraction of properties in our sample sold in a given

year for that property type in that location (measured by Division). Second, we use the

national NCREIF sales index (labeled NCREIF Volume), which measures overall nation-

wide sales volume on an annual basis. For an analysis of factors that explain the frequency

of transactions in the NCREIF database, see Fisher et al. (2004).

15Mühlhofer (2005) argues that UPREITs have increased flexibility in disposing of properties, which might
manifest itself in a higher hazard ratio in our sample. In untabulated tests, we interact the UPREIT indicator
with the cumulative capital return variable and find very similar results.
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The results in Table 5.4 across all estimated models are consistent with the disposition

effect, as the likelihood that a property is sold in a given period is positively related to its

price appreciation. The hazard ratios for the cumulative capital return are significantly

different from one at the 0.01 level in every case. In addition, the effects are economically

significant. A one standard deviation increase in the cumulative capital return is associated

with a hazard ratio of about 1.22, or a 22 percent increase in the rate. The hazard ratio is

even higher in the last column, but this is a much smaller sample due to missing values for

many properties’ square footage.16 Because the number of sales in our sample are clustered

in time, we also estimate annual coefficients for our main variable and find that the hazard

ratios are remarkably consistent across years.

The coefficient on the income return goes in the same direction as that on the capital

return. Higher income returns in the prior quarter are generally associated with higher

hazard rates, but this is not significant across all models. Most of the other control variables

are insignificant, with the exception of the q ratio and Sample Volume. These hazard ratios

suggest that stronger performing REITs are less likely to sell properties. While our tests are

based on the opposite causal direction (firm performance affecting the likelihood of sale),

this result is related to the findings of Brounen et al. (2007), who find no evidence of

significant outperformance by REITs that trade more actively. As expected, the likelihood

that a property is sold is greater in more liquid (higher volume) markets.

One possible concern is that because real estate prices were generally trending up-

16As an alternative control for unobserved heterogeneity, we also test our main specification using a
different underlying hazard rate (or strata) for each firm (rather than firm fixed effects). The results are
qualitatively similar, with slightly higher hazard ratios on our cumulative capital return variable (about 1.47
in the column 6 specification).
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wards over our sample period, the cumulative capital return may be correlated with the

length of the holding period and, as a result, is picking up the underlying hazard rate in the

data rather than a performance effect. To provide an alternative test that does not have

this problem, we replace the cumulative capital return with the average quarterly capital

return on the property (from the acquisition date to the quarter of the observation). We

also replace lagged income return with the average income return, which is defined similarly.

These results are presented in column one of Table 5.5.

These results are consistent with those in Table 5.4. Properties that have experienced

higher average capital returns are significantly more likely to be sold in a given quarter than

their counterparts with typical price appreciation. The estimated hazard ratios are of similar

magnitude; again, a one standard deviation increase in average capital return is associated

with a hazard ratio of about 1.25. The average income return is also associated with a higher

hazard ratio, with estimates that are even larger, but noisier (as evidenced by the lower t

statistics). Hazard ratios on the control variables are also similar to those in the previous

table. Properties owned by firms with higher performance (measured by the q ratio) face

lower hazard rates, an effect that goes in the opposite direction of the property-specific

winner effect.

Two other potential issues with our previous results stem from portfolio rebalancing

and leverage. One possible explanation for the greater propensity to sell winners is that

these properties have increased in terms of their portfolio weights and are sold in order to

rebalance. We construct Portfolio Weight as the implied value of a particular property during

a quarter as a percentage of the total implied value of the property portfolio of the firm.

Implied values are calculated using the initial property purchase prices and the Cumulative
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Capital Return for each property-quarter. We then include this variable and its interaction

with our primary variable of interest, Cumulative Capital Return.

If firms were unable to take cash out of appreciated properties by refinancing, and

were constrained in the amount of new debt they could incur on purchases, then they might

sell appreciated properties in order to increase their overall debt levels. In order to test

whether our finding is related to this capital structure choice we run our models including

Leverage, defined as the total debt as a percentage of the total firm capitalization, as well

as its interaction with Cumulative Capital Return.

The results of these alternative specifications are presented in columns two through

four in Table 5.5. As shown in the table, there is no significant evidence that winner prop-

erties that have larger portfolio weights are sold more quickly nor is there evidence of a

significant leverage effect. More importantly, these alternative specifications produce results

for our variable of interest that are very similar to those presented earlier, both economically

and statistically.

We also investigated two more issues regarding building improvements and potential

differences across REITs depending on their strategies. For the sake of brevity, we do

not tabulate these results. The issue with building improvements is that we may have

measured capital appreciation improperly due to using the acquisition price as the basis for

the estimated return, without controlling for property-improving capital expenditures. To

test whether this affects our results, we use a sub-sample of 7,389 properties for which we

have data on property book values through time. We use changes in book values to create a

property-level proxy for capital expenditures, but while this proxy is statistically significant,

it has virtually no economic significance (the hazard ratio is almost identically one), and more
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importantly, we find no real change in the coefficients on the other included variables. To

test whether high-growth “developer” REITs that spend money improving and developing

properties behave differently than REITs that focus on acquiring existing properties, we split

our sample two ways, using the median q and payout ratio, respectively. We expect that

developer REITs have greater growth opportunities and higher qs, and pay out less of their

available funds, in order to retain more for development.17 We find no evidence of significant

differences across either of these subsample classifications.

5.5.1 Hazard Rates Based on Losses Relative to Benchmarks

By using the continuous measure of price appreciation rather than indicators for

capital losses or gains, we allow a REIT manager’s reference point for the purposes of the

disposition effect to be determined by the typical performance of similar properties in similar

locations rather than absolute gains and losses. Such a proxy for the reference point is

consistent with the idea that CEOs are likely to evaluate their various projects relative to

each other (and other firms’ similar projects), rather than just an absolute reference point

of zero price appreciation. Given the strong performance of the real estate sector during our

sample period and the relatively long holding periods involved, this appears to be a plausible

assumption.

We now investigate whether the decision to sell or hold a property depends on whether

the firm has experienced a paper loss relative to a particular reference point, rather than

a continuous measure of price appreciation. This empirical strategy obviously requires a

17Note that a REIT can choose to retain capital gains from the sale of properties in order to finance
this development. However if they do so, the gain will be taxed at the corporate level (and rate), and the
shareholders will receive a credit for the taxes paid by REIT.
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pre-specified reference point. Most of the literature on individual investors uses the original

purchase price as the reference point. But, as noted by both Kahneman and Tversky (1979)

and Odean (1998), among others, the reference point may evolve over time.18

A time-varying reference point seems especially plausible in the case of corporate in-

vestments. First, the holding period is longer compared to individual investors’ stock hold-

ings and managers may not be satisfied with a zero absolute return over a longer horizon.

For example, the median holding period in Odean’s (1998) sample of individual investors’

stock holdings is about four quarters, compared to our median holding period of about 13

quarters (which understates the eventual holding period due to the large number of proper-

ties still held at the end of the sample). Second, given their formal training, managers may

be more cognizant of the opportunity cost they face by investing, and they may have in mind

that their investments should keep pace with that foregone return. Further, when creating

pro-forma operating budgets in the evaluation of acquisition and development projects, man-

agers are likely to project positive growth in the value of the asset. As a result, they may

be evaluated on their relative performance with respect to other properties as well as the

pro-forma estimates, not just whether they made an absolute profit or loss. The results of

Heath et al. (1999) in a different corporate setting – employees’ decisions of when to exercise

stock options – are also consistent with time-varying reference points.19

18Kahneman and Tversky (1979) specifically note “there are situations in which gains and losses are coded
relative to an expectation or aspiration level that differs from the status quo” (page 286). In the case of
corporate managers, one might expect that if reference points exists, they may take into account an expected
or minimum return.

19Jin and Scherbina (2006) also examine reference points that are not simply the price paid. They define
winner and loser stocks based on relative performance to other stocks, rather than to the absolute reference
point of zero price appreciation.
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Ultimately, this is an empirical question. We investigate four plausible benchmark

returns and measure whether a property has a loss relative to a reference point equal to

the original purchase price times the cumulative benchmark return that would have been

experienced since the asset was acquired (i.e., this cumulative return plus one). The first

benchmark return is zero, implying that the reference point is the original purchase price.

The second is the inflation rate, consistent with both the idea that managers have the rate

of inflation as a hurdle rate for the price appreciation of their investments as well as with

the evidence that real estate prices are correlated with inflation (e.g., see Wurtzebach et

al., 1991). The third is the return for all commercial properties, consistent with the idea

that managers are evaluating performance relative to typical returns on commercial real

estate. The fourth is the return for properties of the same type (e.g., retail or office). For

the inflation rate, overall commercial real estate returns, and property-type returns, we use

both the expected level (based on time-series averages) and realized levels. These all provide

proxies for what might be a true reference point. But, as noted by Odean (1998), using

a proxy for the reference point rather than the true one is likely to weaken (rather than

strengthen) the statistical significance of our tests.

We first look at a simple test consistent with the analysis of Odean (1998). For each

benchmark described above, we calculate the fraction of Winners sold relative to all Winners

(labeled PGR) less the fraction of Losers sold relative to all Losers (labeled PLR), where

Winners are defined simply as properties that have a cumulative price appreciation in excess

of the benchmark over the same period, and Losers do not. If there is no disposition effect,

we would expect the measure PGR-PLR to be less than or equal to zero. We find that for

all time-varying benchmarks, the point estimate of this measure is greater than one, ranging
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from 0.03 for the realized commercial index based benchmark to 0.08 for the realized property

type specific benchmark. While these estimates are not statistically significant, they suggest

that a higher percentage of winners than losers are being sold.

Table 5.6 presents multivariate results of losses relative to benchmarks. In addition

to indicator variables for each potential loss relative to a reference point, we also include the

most recent year’s capital appreciation as a control variable (along with other controls from

our previous tables). We obtain very similar results if we instead use the most recent two

years’ capital appreciation. Including this as a control helps identify the role of the original

purchase price (plus some benchmark return) in the decision to sell, as distinct from the

recent relative success of the investment.

As column one of Table 5.6 shows, we find no significant evidence that the original

purchase price is a valid reference point in our sample. This could be partly due to power. As

discussed earlier, the property markets performed very well during our sample. Consistent

with this, only 20% of our sample properties had an unrealized loss relative to the purchase

price at any point while it was held, while only 11% of all of the property-quarters had such

an unrealized loss. Alternatively, the lack of evidence of a zero return reference point could

be consistent with the disposition effect where REIT managers have a reference point that

varies over time, e.g., by the pro forma expected price change.

Columns two and three utilize such time-varying reference points, where the inflation

rate and the average property appreciation rate are measured prior to the beginning of our

sample. Using the 1979-1995 period, the average quarterly inflation rate was 1.27%, while

average quarterly property return nationally for all NCREIF property types was 2.12%. The

reference point for a particular property quarter is the original purchase price times one plus
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the average rate raised to the power of the number of quarters it was held (as of that point).

The results of these tests provide support for time-varying reference points. In column

two, a property that has a loss relative to inflation is only 32% as likely to be sold as an

otherwise similar (average) property. Similarly, column three shows that a property with a

loss relative to the average NCREIF benchmark has a hazard rate that is only 22% as large as

an otherwise similar property that beats that benchmark. These results are consistent with

loser properties (defined relative to these benchmarks) being held longer after controlling

for recent returns and firm characteristics, and are significant at the 0.05 and 0.01 levels

respectively.20

We extend our analysis of reference points by considering the possibility that managers

use actual inflation or actual NCREIF returns over the period in the which the property was

held as a benchmark (rather than a long-run average benchmark calculated over the previous

time period.) Results from these tests are shown in columns four and five of Table 5.6. We

see evidence consistent with the findings related to long run average benchmarks, however

the results are slightly weaker both economically and statistically. A property that is a loser

relative to actual inflation over the same period is associated with a 46% lower hazard rate,

significant at the 0.10 level. Similarly, a property thats price appreciation falls below the

actual NCREIF price appreciation over the same time period is only 8% as likely to be sold

as similar property (significant at the 0.01 level).

Columns six and seven of Table 5.6 use reference points based on the NCREIF indices

20We also find significant coefficients using loss indicators relative to reference points based on arbitrary,
small amounts of appreciation. For example, the coefficient on an indicator for a loss relative to a reference
point based on 1% price appreciation per year is significant at the 0.01 level. Thus, the evidence is consistent
with the disposition effect using reference points that grow quite modestly since acquisition.
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that are specific to each property type. Losses relative to the average return for the given

property type are in column six (calculated analogously to the average inflation rate and

NCREIF return), and the benchmark is the realized property-type return in column seven.

A property that is a loser compared to the average return for that property type over the

holding period is associated with a hazard rate that is only 20% as large as an otherwise

comparable property. Properties that are losers relative to the realized NCREIF property-

type return over that period have a hazard rate that is 8% compared to similar winner

properties. These results are significant at the 0.01 level.

5.5.2 Property Sales Prices

We next ask whether managers’ disposition effect tendencies appear to affect the

realized prices of properties they sell – more specifically, whether managers who are selling

winners receive lower (normalized) prices. One might think that due either to the haste to

lock in a gain or to a lack of utility over a marginal dollar of capital gain conditional on

selling a winner, one might observe a negative relation between sales price and disposition

effect sales of winner properties. In a sense, our question is the flip side of that posed by

Genesove and Mayer (2001), who show that loss aversion leads condominium owners to hold

out for higher selling prices. We do not have the data required to conduct their analysis for

our sample of REIT properties; we cannot observe listing prices or time on the market, for

example.

To test this hypothesis, we first classify property-quarters into Winners and Losers.

A property is a Loser in a given quarter if it has a paper loss relative to its reference point

based on average inflation, and is a Winner otherwise. We obtain similar results using
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reference points based on property appreciation (overall or by property type) rather than

inflation. We divide our sample of REITs into Disposition Effect firms and Non-Disposition

Effect firms. After conducting our Winner/ Loser classification, for each firm we calculate

PGR- PLR. Disposition Effect firms are those firms that sell more winners and sell fewer

(or hold more) losers – accordingly, we define these as firms whose difference is greater than

the overall sample median, while Non-Disposition Effect firms have differences below the

median.21 Then, we regress sales price per square foot on an indicator variable for whether

the property is a Winner, an interaction between the Winner Property indicator and the

Disposition Effect Firm indicator, and a variety of controls, including the capitalization (cap)

rate in that NCREIF property type market (to control for market-specific pricing), and fixed

effects for property type (to control for property type differences in price per square foot),

Division (to control for locational differences in prices), and the year of the observation (to

control for time differences in prices).

Table 5.7 presents the results of these tests. Winner properties tend to receive higher

prices per square foot, all else equal. This is consistent with properties in markets that have

historically performed well selling at a premium, but it could be the result of incomplete

controls for location- and property-type-specific prices. More important is the cross-sectional

result on the interaction between the Disposition Effect Firm indicator and Winner Property,

which is significantly negative in all specifications. Depending on the specification, the size

21This is based on the PGR-PLR variable used by Odean (1998). We obtain similar results when defining
winner properties as those with unrealized capital gains above the median for that property type in that
quarter, when using a measure normalized by the total number of properties sold and held, respectively, and
when using the ratio of the fractions rather than the difference, PGR/PLR. We also obtain similar results
if we define Disposition Effect firms using cutoffs other than the median, such as the extreme quartiles, but
we lose power by using more stringent definitions.
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of the interaction coefficient ranges from one-half to slightly more than the coefficient on

Winner Property, implying that the premium price for holding a recently strong performing

property drops significantly if it is being sold by a firm that tends to behave in a way

that is consistent with the disposition effect. Column six of the table presents results using

a continuous measure (PGR-PLR) for the interaction and shows that our results are not

driven by the dichotomous variable in the other columns. It is also important to note that

because we are including Winner Property in the regression to control for otherwise omitted

market-specific performance, the coefficient on the interaction is not simply a return effect,

but is evidence consistent with the idea that the identity of the seller matters.

5.5.3 Explanations Other Than the Disposition Effect

We now turn to the question of whether the observed tendency to sell winners and

hold losers can be explained by three alternative rational motives: optimal tax timing,

mean reversion in property-level returns, and signalling due to asymmetric information.

This is related to the question of whether this investment behavior has any impact on

shareholders. If selling winners and holding losers appears optimal due to one of these

alternative explanations, then it may be consistent with maximizing shareholder value. If

not, then it suggests that the behavioral bias may be leading to suboptimal decisions.

5.5.3.1 Taxes

REITs are ultimately creatures of the tax code, providing a means of investing in real

estate without double taxation. One could argue that because REITs do not generally pay

corporate taxes and many REIT owners are institutional investors, taxes are unimportant.
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As evidence counter to this argument, Gentry, Kemsley, and Mayer (2003) find that taxes

on future REIT distributions are capitalized into REIT share prices.

Given that imbedded taxes appear to be priced in REIT shares, one potential av-

enue through which the disposition effect could impact shareholders is via after-tax returns.

Unfortunately, this is difficult to assess, because we do not have enough data to tell what

the firm would have paid out as capital gains distributions (or dividends) had a particular

property not been sold. However, all else held constant, accelerating the sale of winners

hurts taxable shareholders on an after-tax basis. Even if the REIT is able to delay taxes via

a 1031 exchange, this would only mitigate the tax disadvantage of selling winner early and

would not imply that such sales are optimal from a tax perspective.

One important sense in which all else might not be held constant is in the case where

capital gains rates are expected to rise over time. In such a scenario, it might be optimal

for a REIT to recognize a larger gain immediately (or delay a loss). However, tax rates on

capital gains were decreasing over our sample period, not increasing, sales were clustered in

the middle of our sample rather than at the end (see Table 5.3), and depreciation recapture

rules would lead some of the total gain upon sale to be taxed at ordinary income rates.

Thus, the observed behavior does not appear to be optimal from a tax perspective,

even for a REIT. It is also important to recognize that the individual investor can offset other

capital gains in their personal portfolio against the capital losses incurred by the REIT. To

the extent that a REIT itself or the individual investor has a realized capital gain elsewhere

in their portfolio, the REITs’ failure to take an unrealized loss could exacerbate this tax

effect.
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5.5.3.2 Mean Reversion in Property-Level Returns

A second potential rationale for the observed tendency to sell winners and hold losers

is a belief in mean reversion of prices. If REIT managers believe that the prices of their

winners will fall in the future, while the prices of their losers will rise, then they could be

following a strategy that is individually rational. We cannot test their beliefs in order to

truly distinguish this explanation from the disposition effect. But, we can test whether such

beliefs appeared to be rational ex post; in other words, by selling winners and holding losers,

did REIT CEOs capitalize on property market mispricing?

To do this, we use our previous classification of property-quarters as Winners and

Losers. We further categorize each property as held or sold, and use the NCREIF property

market return for that property over the following four, eight, and twelve quarters to see how

each group of properties hypothetically would have performed after the firm’s decision.22

In Table 5.8, we present the average ex post returns for each of the four groups (Held

Winners, Held Losers, Sold Winners and Sold Losers), plus t statistics for tests of differences

in means. As one can see from the top half of the table, markets of sold properties tend to

perform well over the four quarters after the sale, with capital returns of over three percent.

Markets of Loser properties that were held perform the most poorly ex post, with returns of

-3.7 percent. This is inconsistent with mean reversion as a profitable motive to hold losers.

The difference in Loser returns across Held and Sold properties is inconsistent with an effect

driven by simple persistence due to using NCREIF returns – such persistence should be

22It is worth noting that the NCREIF series is appraisal based, and argued to be too highly autocorrelated,
which would lead to winner and loser properties both tending to persist. But, this bias should not depend
on whether the property was held or sold in a given quarter.
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independent of what firms chose to do with the properties.

We also present overall average ex post returns for two strategies. The Disposition

Strategy is designed to mimic the exposure firms experience by selling winners and holding

losers, and we calculate the returns to this strategy by going long Held/Loser properties and

short Sold/Winners for four, eight, or twelve quarters. The returns of this strategy are com-

pared to the Non-Disposition Strategy, or going long Held/Winners and short Sold/Losers.

The returns on these strategies are calculated in calendar time by averaging the current

quarter’s return with the previous three quarters (to account for the possibility of mean

reversion over several quarters). The Disposition Strategy shows significantly lower ex post

returns at both the one- and two-year horizon and weakly lower ex post returns at the three-

year horizon. Even though the persistence of the returns seem to diminish over the longer

horizon, we find no evidence of mean reversion.

The profitability of these results should not be taken too literally, as there was no

feasible way to short commercial properties during our sample period, and the strategies

would require trading many positions in markets with high transactions costs. Still, it is

informative to note that the results do not go in the direction that mean reversion would

suggest, at least over these horizons. So, while we cannot rule out management’s belief

in mean reversion, the results suggest that such beliefs are not accompanied by private

information about future property market returns. If anything, it appears as if holding on

to losers results in significantly lower price appreciation in the future.
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5.5.3.3 Selling Winners Due to Asymmetric Information

A final potential rationale for the observed tendency to sell winners and hold losers is

to signal firm (and/or managerial) quality. This possibility could arise if there is a sufficient

degree of asymmetric information with respect to the quality of a firm’s portfolio of projects

or properties between the firm and the market or between the firm management and board

of directors. In such a case, one might expect the manager to signal the quality of this

portfolio through his or her selling decisions, as a project’s value is observable upon a sale.

Because of the manager’s career concerns (Holmstrom, 1982) or the market’s expectations

(similar to Stein, 1989), the manager could attempt to influence the perception of the quality

or performance of the firm (and thereby the perception of the his or her performance) by

selling only the highest performing projects. In a sense, the manager would attempt to “mark

to market” the balance sheet of the firm at the level of the best projects. Conversely, by

retaining the poorest performers, the manager might seek to delay the market’s recognition

of those weaker investments. However, this attempt to“fool” board members or the market

into a higher estimate of the manager’s ability would only occur if the true quality of the

underlying projects was not easily observable.

We can see multiple channels by which managers would have an incentive to sell

winners for these reasons. It could directly affect their compensation if boards believe that

the managers are performing better because they have documented stronger realized gains.

In addition, if management is able to convince the market that the firm is worth more due

to sales of winner properties, this could lead to higher stock prices (and higher values for

management’s stock and options), better access to capital (or a lower cost of capital), and

easier growth (which could align with managers’ empire building motives). As part of this,
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firms might have an incentive to demonstrate higher earnings by realizing more capital gains.

These channels could also interact with firms’ access to leverage – for example, perhaps firms

are not able to tap into the debt markets based on unrealized gains but instead realize gains

in order to fuel future growth.

It is worth noting that the institutional features of REITs lessen the likelihood that

asymmetric information is a serious concern relative to regular C corporations. REITs pro-

vide detailed information with respect to their property types, property locations, and even

major tenant turnover. Additionally, many of our sample firms are covered by industry ana-

lysts, whose reports focus on estimating the market values of the firms’ properties. Analysts

also focus on Funds from Operations (FFO) rather than net income, and FFO is calculated

prior to gains or losses on sales, suggesting that the earnings management motive may not

be strong. Plus, our definitions of winner and loser projects are based on market-level real

estate returns that are easily observable, rather than the more problematic property-specific

returns. Due in part to their transparency and their tangible assets, REITs generally have

good access to capital, can borrow in many ways, and debt constraints did not appear to

bind in our sample period (for example, the typical REIT has leverage of about 50% and can

borrow at both the corporate and asset level). In such an environment, managers would be

less likely to either try to signal the firm’s quality or to fool board members or the market

by selling the best-performing properties of the portfolio.

These issues are still worth examining empirically. First, we test whether the observed

selling behavior of managers is related to the compensation they receive. If managers are

attempting to realize gains in order to influence board perception of their ability, we may

see this reflected in the cross section of compensation. Our data include CEO compensation
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information for one year of our sample, 2005. In untabulated results, we find no significant

relation between cash compensation and realized gains (as a percent of the firm’s total

estimated portfolio value), and no difference in the relations between compensation and

unrealized versus realized gains. This suggests that, even if managers are attempting to

influence the board’s perception of ability by recognizing gains and deferring losses, it is

going unrewarded.23

Second, we examine the announcement returns around the sale of individual prop-

erties. If managers really “fool” the market into thinking firms are good by selling winner

properties, we would expect positive announcement returns associated with the sales. But,

on average, we do not see a statistically significant return, suggesting that the managers are

not causing the investors to update their beliefs as to the quality of the firm or manager

(results not tabulated).

While these results suggest that selling winner properties may not be driving increases

in managerial compensation or firm value, we also utilize variation within our sample of

REITs to study these issues further. The first way we do so is to use variation in analyst

coverage as a proxy for differences in asymmetric information. REIT analysts devote much of

their coverage to estimating the market value of the assets of the firms they cover. We would

expect that analysts would have or produce better information about firm value, implying

that selling winner properties would have less of an impact on market beliefs about firm

value.

23It should be noted that in a “signal jamming” equilibrium in which managers are attempting to influence
perception, a rational board would recognize the incentive to sell winners, and while the behavior would
continue to exist, the managers would not be rewarded for it.
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In Table 5.9, we split our sample based on analyst coverage in two ways. First,

columns one and two present results for firms that are and are not covered in the IBES

database, respectively. (We omit firm indicator variables here due to the lack of within-firm

variation.) Second, columns three and four present results where the sample of firms covered

by IBES is further split according to whether the number of analysts covering the firm is

above or below the median, where we expect that a greater number of analysts is associated

with less information asymmetry (and fewer expected benefits from selling winners).24 The

results indicate that the hazard ratio on our variable of interest, the cumulative capital return

on the property, is actually lower for those firms that we expect to have more asymmetric

information (i.e., those not covered by IBES) and this difference between the two samples is

significant at the 1% level. From columns three and four, we see that the tendency to sell

winners is no higher among the firms that are covered more by analysts – the point estimates

go in the opposite direction. Together, these results are in the opposite direction of what one

would expect based on firms having a greater motive to signal a higher valuation by selling

winners if there is less information about them in the market.

As a final means of investigating whether the tendency to sell winners is due to

managers’ incentives to raise capital or grow the firm, we examine firms’ disposition behavior

around financing activities. If the selling of winners is a response to asymmetric information

(e.g., because managers would like to raise capital at a lower cost or access the debt markets),

then we would expect this behavior to be stronger around times when firms are raising

24We obtain very similar results if we use a continuous measure of the level of analyst coverage instead,
but present the dichotomous specification for ease of interpretation. We also obtain similar results if we
use specifications based with losses relative to benchmarks rather than continuous price appreciation, as in
Table 5.9.
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external financing. If firms can sell winners to signal quality to the market, we would expect

this to occur more prior to capital raising activities and less following those activities (when

the firm no longer needs to signal).

We examine this question directly by testing for the effect of the cumulative capital

return on sale decisions when firms have or will raise financing, or exhibit significant asset

growth. We construct an indicator variable, Raised Capitalt, for quarterly changes in assets

greater than 5%, consistent with Hovakimian, Opler and Titman (2001). Columns five and

six of Table 5.9 present the hazard models that allow the probability of selling a property

to vary as a function of whether the firm raises capital in the previous or following quarter,

respectively. The results show that, when the firm has just raised capital, the probability of

sale is lower. However, the significant interaction between Raised Capitalt−1 and Cumula-

tive Capital Return shows that past property returns are even more important to the sales

decision when the firm has raised capital; i.e., after raising capital, firms are more likely to

sell winners. In column six, we see that the interaction term between Raised Capitalt+1 and

Cumulative Capital Return is insignificant, suggesting that the main effect is not stronger

prior to the raising of capital. In fact, the point estimate of 0.54 goes against this explana-

tion, suggesting that the winner-selling effect may even be weaker prior to raising capital.

These two results suggest this observed behavior is not, in fact, an attempt to signal quality

to the market around capital raising activities or to fuel growth.
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5.6 The Role of Internal and External Monitors in Mitigating
Disposition Behavior

One advantage of exploring behavioral biases in a corporate setting is the ability

to test whether such biases appear to be mitigated by various corporate mechanisms or

structures. If biases are costly to the firm, as suggested by the preceding results (e.g., from

an after-tax or future property return perspective), then one might expect internal (e.g.,

multiple layers of decision making) or external (e.g., influential shareholders) monitoring

mechanisms to help offset such biases.25 We conclude by examining this question empirically,

using three proxies for monitoring.

As a proxy for internal monitoring arising from more parties involved in the decision

making, we use Ln Employees, the natural log of the number of employees in the firm, while

controlling for firm size. We expect that firms with more employees per dollar of asset

value will have greater internal monitoring of their disposition decisions. As proxies for

external monitoring, we use an indicator variable for firms in the S&P 500 and Ownership

Concentration, the total ownership of the top five institutional investors as a percent of total

institutional investors (see Hartzell and Starks (2003)). Holding firm size constant, we expect

scrutiny over managerial decisions to be greater for firms in the S&P 500 and with more

concentrated institutional owners who would have greater incentive to monitor and could

wield more influence. In both columns of Table 5.10, we use interact these proxies with our

variable of interest, the Cumulative Capital Return; column two includes firm fixed effects.

25Consistent with this notion, the Chief Financial Officer of a large multifamily REIT discussed with us
his firm’s recent implementation of a disposition committee specifically to mitigate biases consistent with
the disposition effect.
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The results of Table 5.10 suggest that external monitoring may help mitigate the

tendency to sell winner. Firms with more concentrated institutional ownership are less likely

to sell their winner properties. Given a one-standard-deviation increase in the cumulative

capital return of a typical property, firms with one-standard-deviation more concentrated

ownership are about half as likely to sell. This is consistent with institutions acting as

monitors of managerial decisions. The indicator variable for membership in the S&P 500

is also consistent with sophisticated firms being less prone to selling winners (with a point

estimate of 0.43 in column two for the interaction effect), but the standard errors are too

large for that economically large effect to be statistically significant. We find no evidence of

differences in the tendency to sell winners across firms with varying number of employees.

This does not support the notion of internal monitoring effectively limiting this behavior

in more complex organizations, although this lack of a result could be driven by a weak or

noisy proxy for internal monitoring.

5.7 Conclusion

We take advantage of the transparency of real estate investment trusts (REITs) to

examine whether corporate managers tend to sell winners and hold losers. We find eco-

nomically and statistically significant results that are consistent with the disposition effect.

Across a variety of specifications, we find that hazard rates for property sales are roughly 1.2

times higher for a one-standard deviation change in the nominal capital return (i.e., price

appreciation) of the property. We also find that hazard rates are significantly lower (eco-

nomically and statistically) when a property has a paper loss relative to a benchmark based

on inflation or typical property returns. Further, the firms engaging in this behavior receive
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lower prices on the sales of winner properties, consistent with haste to sell or satisfaction

with a large gain leading to a willingness to accept a lower price.

We find little support for alternative explanations. First, from a tax perspective,

selling winners more quickly and holding losers longer tends to hurt rather than help REIT

shareholders. Second, we find no evidence of ex post mean reversions in property market

returns that would make selling winners and holding losers optimal. Third, while there are

reasons to doubt a priori that asymmetric information is driving this behavior, the evidence

confirms this – firms expected to have less asymmetric information appear to be just as likely

to sell winners and hold losers, if not more so. Finally, we find that better-monitored firms

appear less prone to the observed bias.

Our results suggest that there may be a role for behavioral biases in explaining corpo-

rate investment decisions. They also suggest that in addition to work on rational managers

responding to irrational stakeholders, more work on behaviorally biased managers may be

warranted.
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Table 5.1: Property Level Summary Statistics
This table presents property level summary statistics for a sample of 266 REITs over the 1996 to 2006 period. Statistics

are presented for the overall sample, and for each property type and region. In addition to the number of properties, the

table details the mean and median quarters the property is held by the REIT, the Acquisition Price in thousands of 1996

dollars. For properties that were sold, the table also presents the mean and median Cum. Capital Return, which is the total

compound price appreciation since the property was acquired, and Ave. Capital Return, which is the average quarterly price

appreciation over that period.

Sold Properties

Property Number Quarters Held Acquisition Price Cum. Capital Return Ave. Capital Return
Description of Properties Mean Median Mean Median Mean Median Mean Median

All 9,875 17 13 14,820.5 7,566.6 0.2707 0.1091 0.0088 0.0067

ByPropertyType

Apartment 1,447 19 16 16,110.3 11,965.6 0.2998 0.1121 0.0132 0.0079

Hotel 706 16 14 17,745.3 10,875.3 0.0370 0.0075 0.0049 0.0008

Industrial 3,313 17 12 6,559.61 3,773.9 0.2596 0.0953 0.0149 0.0077

Office 2,249 15 12 23,811.3 10,039.8 0.3856 0.1580 0.0557 0.0126

Retail 2,160 18 12 17,119.2 9,087.3 0.2818 0.1390 0.0100 0.0086

ByRegion

West 2,221 17 13 17,898.7 10,125.4 0.2597 0.1432 0.0302 0.0115

East 2,968 19 13 17,135.2 7,998.4 0.3798 0.1473 0.0173 0.0098

MidWest 1,621 17 13 10,811.4 5,419.1 0.2266 0.0535 0.0102 0.0043

South 2,820 16 13 11,663.5 6,654.0 0.1980 0.0559 0.0122 0.0045
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Table 5.2: Firm Level Summary Statistics
This table presents firm level summary statistics for a sample of 266 REITs over the 1996 to 2006
period. Market Cap is the market capitalization of the REIT in millions of 1996 dollars, and is
presented for the full sample, and the first and last quarter of the sample. Annual Return is the
total annual return on the REIT’s stock and q is the firm’s Tobin’s q ratio, computed as the sum
of the market value of equity plus the book value of debt, divided by the book value of assets.
UPREIT is an indicator variable for REITs structured as an Umbrella Partnership REITs. Insider
Ownership is the fraction of the firm’s equity owned by insiders, as reported by SNL.

Variable Mean Std. Deviation Median 25% 75%

Market Cap 1,049.71 1541.79 546.28 198.08 1249.04

4Q2006 1,731.05 2,501.48 811.35 253.21 1,952.91

1Q1996 382.60 366.99 283.05 91.65 546.50

Annual Return 0.168 0.272 0.153 0.001 0.319

q 1.09 0.28 1.05 0.91 1.22

UPREIT 0.595 0.491 1 0 1

Insider Ownership 14.9 18.5 9.2 4.3 14.8

Institutional Concentration 0.76 0.25 0.85 1 1

Number of Employees 6.8 31.5 4.8 2.9 12.6
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Table 5.3: Number of REITs and Properties by Year
This table presents the number of REITs, number of properties, and the number of properties sold,
by year, for a sample of 266 REITs over the 1996 to 2006 period.

Year Number of Number of Number of
REITs Properties Properties Sold

1996 125 1,739 37

1997 151 3,013 68

1998 168 4,049 49

1999 172 4,433 173

2000 180 4,537 235

2001 176 4,612 243

2002 178 4,873 180

2003 183 5,216 217

2004 201 5,921 53

2005 213 6,954 37

2006 228 7,824 41
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Table 5.4: Cox Proportional Hazard Models of REITs’ Decisions to Sell Properties: Cumu-
lative Returns
This table presents estimates of a series of Cox Proportional hazard models predicting property sales on a quarterly basis for

a sample of REITs over the 1996 to 2006 period. Explanatory variables include Cumulative Capital Return, the cumulative

capital return or price appreciation on each property as of the given quarter; Income Returnt−1, the income return for the

prior quarter; Ln(qt−1), the natural logarithm of the one-period lag of the q ratio; Market Cap, the current period market

capitalization in 1996 dollars; FFO Payout, the ratio of total firm payout to funds from operations; Fiscal Year End, an

indicator variable equal to one for the final quarter of the fiscal year; UPREIT, an indicator variable for REITs structured as

an Umbrella Partnership REITs; Sample Volume, the fraction of properties sold of that property type in that location; Square

Feet, the square footage of the property; NCREIF Volume, an index of national sales volume, and AnnualReturnt−1, the total

return for the REIT’s stock over the previous year. Various combinations of indicator variables for Property Type, Division,

Year, and Firm are included as controls for property type, location, time, and firm effects. All continuous variables have been

standardized to N(0,1) variables, and in lieu of coefficients, hazard ratios are presented. These are the ratio of the hazard

rate based on a one-standard deviation change in a given variable (holding all other variables at their means and indicators

at zero) to the hazard rate with all variables at their means (and indicators at zero). The table also presents the number of

spells (properties) and the number of completed spells (sold properties). t statistics are in brackets, and one, two, and three

asterisks denote significance at the 0.1, 0.05, and 0.01 levels, respectively. Standard errors are calculated using clustering at the

firm-year level.

Variable 1 2 3 4 5 6 7
Cumulative Capital Return 1.17 1.21 1.22 1.22 1.22 1.22 2.73

[14.56]∗∗∗ [5.29]∗∗∗ [3.64]∗∗∗ [3.48]∗∗∗ [3.52]∗∗∗ [3.64]∗∗∗ [5.93]∗∗∗

Income Returnt−1 1.21 1.2 1.11 1.08 1.10 1.11 0.55
[2.31]∗∗ [1.58] [0.72] [0.44] [0.69] [0.72] [2.66]∗∗∗

Ln(qt−1) 0.79 0.96 1.08 0.96 0.96 0.98
[1.70]∗ [0.17] [0.27] [0.18] [0.17] [0.06]

Annual Return 0.77
[0.28]

Market Cap 0.97 0.98 0.66 0.94 0.98 1.14
[0.42] [0.07] [1.25] [0.16] [0.07] [0.30]

FFO Payout 0.96 0.92 1.11 0.93 0.92 0.96
[0.35] [0.43] [0.49] [0.37] [0.43] [0.14]

Fiscal Year End 0.39 1.94 1.93 1.93 1.94 2.19
[1.03] [0.46] [0.46] [0.48] [0.46] [0.57]

UPREIT 1.48
[1.02]

Sample Volume 1.18 1.23
[2.78]∗∗∗ [2.63]∗∗∗

NCREIF Volume 1.00
[2.34]∗∗

Square Feet 1
[1.33]

Property Type Indicators N Y Y Y Y Y Y
Division Indicators N Y Y Y Y Y Y
Year Indicators N Y Y Y Y Y Y
Firm Indicators N N Y Y Y Y Y
Spells 8,208 5,496 5,496 5,414 5,496 5,496 3,538
Completed Spells 764 464 464 448 464 464 298
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Table 5.5: Alternative Hazard Model Specifications With Continuous Returns
This table presents estimates of a series of Cox proportional hazard models predicting property sales on a quarterly basis for

a set of alternative specifications. The first column includes Average Capital Return, the geometric average capital return or

price appreciation on each property as of the given quarter and the Average Income Return, the geometric average income

return for the prior quarter. Columns two through four include Portfolio Weight, the implied value of that particular property

during that quarter as a percentage of the total implied value of the property portfolio of the firm; and Leverage, the total

debt as percentage of the total firm capitalization. Various combinations of indicator variables for Property Type, Division,

Year, and Firm are included as controls for property type, location, time, and firm effects. All continuous variables have been

standardized to N(0,1) variables, and in lieu of coefficients, hazard ratios are presented. These are the ratio of the hazard

rate based on a one-standard deviation change in a given variable (holding all other variables at their means and indicators

at zero) to the hazard rate with all variables at their means (and indicators at zero). The table also presents the number of

spells (properties), and the number of completed spells (sold properties). t statistics are in brackets, and one, two, and three

asterisks denote significance at the 0.1, 0.05, and 0.01 levels, respectively. Standard errors are calculated using clustering at the

firm-year level.

Variable 1 2 3 4
Average Capital Return 1.25

[5.49]∗∗∗

Average Income Return 1.28
[0.99]

Cumulative Capital Return 1.21 1.21 1.2
[2.75]∗∗∗ [3.61]∗∗∗ [2.32]∗∗

Income Returnt−1 1.1 1.1 1.1
[0.72] [0.67] [0.70]

Ln(qt−1) 0.85 0.97 0.93 0.95
[0.65] [0.13] [0.28] [0.22]

Market Cap 0.83 0.97 0.9 0.93
[0.45] [0.07] [0.28] [0.18]

FFO Payout 1.1 0.89 0.91 0.88
[0.44] [0.57] [0.45] [0.63]

Fiscal Year End 1.92 1.94 1.94 1.95
[0.49] [0.49] [0.49] [0.49]

Sample Volume 1.2 1.17 1.18 1.17
[2.97]∗∗∗ [2.62]∗∗∗ [2.72]∗∗∗ [2.59]∗∗∗

Portfolio Weight 0.76 0.45
[2.14]∗∗ [1.96]∗

Port. Weight*Cum.Cap.Return 1.03 0.97
[0.07] [0.06]

Leverage 0.87 0.89
[0.52] [0.49]

Leverage*Cum.Cap.Return 1.06 1.05
[0.20] [0.19]

Property Type Indicators Y Y Y Y
Division Indicators Y Y Y Y
Year Indicators Y Y Y Y
Firm Indicators Y Y Y Y
Spells 5496 5496 5468 5468
Completed Spells 464 464 464 464
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Table 5.6: Cox Proportional Hazard Models of REITs’ Decisions to Sell Properties: Losses
Relative to Reference Points
This table presents estimates of a series of Cox Proportional hazard models predicting property sales on a quarterly basis for a sample of REITs

over the 1996 to 2006 period. Explanatory variables include a sequence of variables that are indicators whether a property has an unrealized loss

relative to a particular reference point in that quarter. These indicators and their respective reference points are Loss vs. Purchase Price, using the

purchase price as the reference point; Loss vs. Average Inflation, using the purchase price times (one plus the historical average inflation rate raised

to the n power); Loss vs. Average NCREIF Return, using the purchase price times (one plus the historical average return on the national NCREIF

index raised to the n power); Loss vs. Realized Inflation, using the purchase price times the cumulative realized inflation since the property was

acquired; Loss vs. Realized NCREIF Return, using the purchase price times the cumulative realized price appreciation for the NCREIF national

index since the property was acquired; Loss vs Average NCREIF Property Type Return, using the purchase price times (one plus the historical

average return on the national NCREIF property type matched index raised to the n power); Loss vs Realized NCREIF Property Type Return, using

the purchase price times the cumulative realized price appreciation for the NCREIF national property type matched index since the property was

acquired. Historical returns are measured over the 1979 to 1995 period, and n represents the number of quarters held. Prior Year Capital Return

is the capital return on the property over the previous four quarters. Income Returnt−1, the income return for the prior quarter; Ln(qt−1), the

natural logarithm of the one-period lag of the q ratio; Market Cap, the current period market capitalization in 1996 dollars; FFO Payout, the ratio

of total firm payout to funds from operations; Fiscal Year End, an indicator variable equal to one for the final quarter of the fiscal year; Sample

Volume, the fraction of properties sold of that property type in that location; Indicator variables for Property Type, Division, Year, and Firm are

included as controls for property type, location, time, and firm effects. All continuous variables have been standardized to N(0,1) variables, and

in lieu of coefficients, hazard ratios are presented. These are the ratio of the hazard rate based on a one-standard deviation change in a given

variable (holding all other variables at their means and indicators at zero) to the hazard rate with all variables at their means (and indicators at

zero). The table also presents the number of spells (properties) and the number of completed spells (sold properties). t statistics are in brackets,

and one, two, and three asterisks denote significance at the 0.1, 0.05, and 0.01 levels, respectively. Standard errors are calculated using clustering

at the firm-year level.

Variable 1 2 3 4 5 6 7
Loss vs. Purchase Price 1.23

[0.61]
Loss vs. Average Inflation 0.32

[2.15]∗∗

Loss vs. Average NCREIF Return 0.22
[2.73]∗∗∗

Loss vs. Realized Inflation 0.46
[1.73]∗

Loss vs. Realized NCREIF Return 0.08
[6.08]∗∗∗

Loss vs Average NCREIF Property Type Return 0.20
[2.95]∗∗∗

Loss vs Realized NCREIF Property Type Return 0.06
[6.26]∗∗∗

Prior Year Capital Return 1.1 1.09 1.08 1.1 1.06 1.08 1.05
[2.94]∗∗∗ [4.00]∗∗∗ [3.52]∗∗∗ [3.58]∗∗∗ [3.47]∗∗∗ [3.50]∗∗∗ [3.27]∗∗∗

Income Returnt−1 1.01 0.99 0.99 0.98 1.00 0.97 1.02
[0.06] [0.10] [0.07] [0.12] [0.02] [0.19] [0.16]

(Control variables included;
omitted from table for brevity)
Property Type Indicators Y Y Y Y Y Y Y
Division Indicators Y Y Y Y Y Y Y
Year Indicators Y Y Y Y Y Y Y
Firm Indicators Y Y Y Y Y Y Y
Spells 4672 4672 4672 4672 4672 4672 4672
Completed Spells 384 384 384 384 384 384 384
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Table 5.7: Sales Prices for Winner Properties and Disposition Effect Firms
This table presents ordinary least squares regressions of sales price per square foot on explanatory
variables for a sample of properties sold by REITs over the 1996 to 2006 period. The explanatory
variables include Winner Property, an indicator for properties with cumulative capital returns that
are above a benchmark based on the purchase price that has increased with average inflation over
the holding period, Disposition Effect Firm, an indicator for firms with an above-median value
of the difference of winners sold as a fraction of all winners less losers sold as a fraction of all
losers, and (PGR-PLR), the continuous measure of the difference of winners sold as a fraction of
all winners less losers sold as a fraction of all losers. NCREIF Cap Rate is the capitalization rate
(net operating income divided by market price) for the property type and location as reported by
NCREIF. Various combinations of indicator variables for Property Type, Division and Year fixed
effects are included as controls for property type, location, and time effects. t statistics are in
brackets, and one, two, and three asterisks denote significance at the 0.1, 0.05, and 0.01 levels,
respectively. Standard errors are calculated using clustering at the firm level.

Variable 1 2 3 4 5 6
Winner Property 0.06 0.06 0.05 0.06 0.06 0.02

[6.19]∗∗∗ [6.21]∗∗∗ [6.09]∗∗∗ [5.82]∗∗∗ [5.64]∗∗∗ [3.59]∗∗∗

Disposition Effect Firm*Winner Property −0.04 −0.04 −0.02 −0.02 −0.02
[4.46]∗∗∗ [4.50]∗∗∗ [2.35]∗∗∗ [2.21]∗∗ [1.86]∗

(PGR-PLR)*Winner Property −0.09
[5.67]∗∗∗

NCREIF Cap Rate 0.62 1.145 1.16 0.92 1.62
[0.85] [1.67]∗ [1.72]∗ [0.65] [1.20]

Property Type Indicators N N Y Y Y Y
Division Indicators N N N Y Y Y
Year Indicators N N N N Y Y
Constant 0.08 0.02 0.0 −0.02 −0.01 0.19

[13.03]∗∗∗ [0.41] [0.07] [0.34] [0.09] [1.59]
Observations 506 505 505 505 505 505
R-squared 0.07 0.07 0.21 0.24 0.31 0.32
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Table 5.8: Ex Post Property Market Returns by Disposition and Prior Performance
This table presents ex post property market capital appreciation returns for four and eight quarter holding periods. First, each
property-quarter observation is classified according to whether the property was a Winner or Loser, then by whether it was
held or sold. A property is a Winner in a given quarter if its cumulative capital return is above a benchmark based on the
purchase price that has increased with average inflation over the holding period, and is a Loser otherwise. Then, cumulative
price appreciation returns are calculated for the following four, eight, and twelve quarters for that property type and market,
and the table presents the averages of these cumulative returns across all observations, by group. The table presents t statistics
for tests of differences in means across each group. Average returns to the Disposition Strategy are calculated in calendar time
by assuming that an investor goes long held Loser properties and short sold Winner properties for the specified time period,
with an equal weight in each property market. Average returns to the Non-Disposition Strategy are calculated by assuming that
an investor goes long held Winner properties and short sold Loser properties for the specified time period, with an equal weight
in each property market. Averages for these strategies and t statistics for differences in average returns across the strategies are
calculated using the time series of these quarterly returns. One, two, and three asterisks denote significance at the 0.1, 0.05,
and 0.01 levels, respectively.

Average Cumulative Capital Returns, Four Quarters

Winner Loser t statistic

Held 2.48 −3.73 −2.66∗∗∗

Sold 3.59 2.79 −0.35

t statistic −1.81 −0.30

Non-Disposition Disposition

Strategy Strategy

2.48 −3.63

t statistic = 2.65∗∗∗

Average Cumulative Capital Returns, Eight Quarters

Winner Loser t statistic

Held 3.77 −5.06 −2.62∗∗∗

Sold 4.88 5.86 0.22

t statistic −1.15 −0.39

Non-Disposition Disposition

Strategy Strategy

3.79 −4.92

t statistic = 2.62∗∗∗

Average Cumulative Capital Returns, Twelve Quarters

Winner Loser t statistic

Held 12.10 2.84 −2.17∗∗

Sold 12.89 8.86 −0.22

t statistic 0.35 −0.21

Non-Disposition Disposition

Strategy Strategy

3.16 −1.82

t statistic = 0.52
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Table 5.9: Cox Proportional Hazard Models of REITs’ Decisions to Sell Properties: Asym-
metric Information
This table presents estimates of a series of Cox Proportional hazard models predicting property sales on a quarterly basis for a sample of REITs

over the 1996 to 2006 period where the sample is split based on measures of analyst coverage. Explanatory variables include Cumulative Capital

Return, the cumulative capital return or price appreciation on each property as of the given quarter; IncomeReturnt−1, the income return for the

prior quarter; Ln(qt−1), the natural logarithm of the one-period lag of the q ratio; Market Cap, the current period market capitalization in 1996

dollars; FFO Payout, the ratio of total firm payout to funds from operations; Fiscal Year End, an indicator variable equal to one for the final quarter

of the fiscal year, and Sample Volume, the fraction of properties sold of that property type in that location. Indicator variables for Property Type,

Division, Year, and Firm are included as controls for property type, location, time, and firm effects. Columns 1 and 2 present estimates in which

the sample is split based on whether the firm was covered in IBES in the given quarter. The t-statistic for the difference between the two estimates

of Cumulative Capital Return is given. Columns 3 and 4 present estimates in which the sample is split based on whether the firm, conditional on

IBES coverage, had above or below the median number of analysts covering the firm in a given quarter. The t-statistic for the difference between

the two estimates of Cumulative Capital Return is given. Columns 5 and 6 include an indicator for whether the firm raised capital, Raised Capital,

in either the previous or subsequent period. This indicator takes a value of one if the firms assets increased by more than 5% in the given period

and zero otherwise. All continuous variables have been standardized to N(0,1) variables, and in lieu of coefficients, hazard ratios are presented.

These are the ratio of the hazard rate based on a one-standard deviation change in a given variable (holding all other variables at their means

and indicators at zero) to the hazard rate with all variables at their means (and indicators at zero). The table also presents the number of spells

(properties) and the number of completed spells (sold properties). t statistics are in brackets, and one, two, and three asterisks denote significance

at the 0.1, 0.05, and 0.01 levels, respectively. Standard errors are calculated using clustering at the firm-year level.

Variable IBES Above Median Capital Raising
Coverage IBES Coverage Activity

Y N Y N
Cumulative Capital Return 1.5 1.18 1.78 1.33 1.22 1.23

[3.95]∗∗∗ [4.53]∗∗∗ [4.01]∗∗∗ [3.14]∗∗∗ [3.59]∗∗∗ [3.38]∗∗∗

Income Returnt−1 1.15 1.15 1.15 1.52 1.11 1.11
[0.75] [0.81] [0.88] [1.55] [0.73] [0.75]

Market Cap 0.96 0.98 0.95 0.68 0.89 1.08
[0.43] [0.23] [0.74] [0.75] [0.30] [0.24]

Ln(qt−1) 0.77 0.81 0.77 0.68 0.96 0.96
[1.57] [1.53] [2.03]∗∗ [1.10] [0.17] [0.16]

FFO Payout 0.8 0.91 0.98 0.7 0.91 0.93
[0.74] [0.52] [0.16] [1.22] [0.48] [0.38]

Fiscal Year End 0.67 0.54 0.48 0.73 1.55 1.93
[1.36] [0.76] [0.63] [0.87] [0.34] [0.46]

Sample Volume 1.26 1.42 1.4 1.24 1.00 0.99
[3.07]∗∗∗ [5.85]∗∗∗ [6.16]∗∗∗ [1.35] [2.21]∗∗ [3.49]∗∗∗

Raised Capitalt−1 0.42
[2.24]∗∗

Raised Capitalt−1*Cumulative Capital Return 2.47
[2.66]∗∗∗

Raised Capitalt+1 2.02
[1.99]∗∗

Raised Capitalt+1*Cumulative Capital Return 0.54
[1.40]

Property Type Indicators Y Y Y Y Y Y
Division Indicators Y Y Y Y Y Y
Year Indicators Y Y Y Y Y Y
Firm Indicators N N N N Y Y

t-stat: Diff. Cum. Cap. Return 2.76∗∗∗ 1.26
Spells 4350 3442 2924 1426 5496 5496
Completed Spells 250 214 228 22 464 464
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Table 5.10: Cox Proportional Hazard Models of REITs’ Decisions to Sell Properties: Cumu-
lative Returns and Firm Sophistication
This table presents estimates of a series of Cox Proportional hazard models predicting property sales on a quarterly basis for a sample of REITs

over the 1996 to 2006 period. Explanatory variables include Cumulative Capital Return, the cumulative capital return or price appreciation on each

property as of the given quarter; Income Returnt−1, the income return for the prior quarter; Ln(qt−1), the natural logarithm of the one-period

lag of the q ratio; S&P 500 Dummy, a dummy variable taking the value 1 if the firm is in the S&P 500 and 0 otherwise; Ln Employees, the natural

log of the number of employees in the firm; Ownership Concentration is the total ownership of the top five institutional investors as a percent of

total institutional investors; Market Cap, the current period market capitalization in 1996 dollars; FFO Payout, the ratio of total firm payout to

funds from operations; Fiscal Year End, an indicator variable equal to one for the final quarter of the fiscal year; UPREIT, an indicator variable

for REITs structured as an Umbrella Partnership REITs; Sample Volume, the fraction of properties sold of that property type in that location;

Square Feet, the square footage of the property; NCREIF Volume, an index of national sales volume, and Annual Returnt−1, the total return

for the REIT’s stock over the previous year. Various combinations of indicator variables for Property Type, Division, Year, and Firm are included

as controls for property type, location, time, and firm effects. All continuous variables have been standardized to N(0,1) variables, and in lieu

of coefficients, hazard ratios are presented. These are the ratio of the hazard rate based on a one-standard deviation change in a given variable

(holding all other variables at their means and indicators at zero) to the hazard rate with all variables at their means (and indicators at zero).

The table also presents the number of spells (properties) and the number of completed spells (sold properties). t statistics are in brackets, and

one, two, and three asterisks denote significance at the 0.1, 0.05, and 0.01 levels, respectively. Standard errors are calculated using clustering at

the firm-year level.

Variable 1 2
Cumulative Capital Return 1.47 1.66

[2.64]∗∗ [2.05]∗∗

Income Returnt−1 1.25 1.12
[1.74]∗ [0.74]

S&P 500 Dummy*Cumulative Capital Return 0.77 0.43
[1.61] [1.46]

S&P 500 Dummy 0.94 1.24
[0.40] [0.34]

Ln Employees*Cumulative Capital Return 1.08 1.1
[0.32] [0.43]

Ln Employees 1.06 0.51
[0.21] [0.88]

Ownership Concentration*Cumulative Capital Return 0.53 0.5
[2.61]∗∗∗ [2.18]∗∗

Ownership Concentration 0.54 0.58
[2.55]∗∗ [2.00]∗∗

Market Cap * Cumulative Capital Return 1.03 1.19
[0.24] [0.88]

Ln(qt−1) 0.76 0.93
[1.60] [0.23]

Market Cap 0.87 0.57
[0.61] [1.07]

FFO Payout 0.93 0.77
[0.44] [0.87]

Annual Return 0.29 0.62
[0.67] [0.26]

Fiscal Year End 1.03 6.51
[0.04] [0.56]

Property Type Indicators Y Y
Division Indicators Y Y
Year Indicators Y Y
Firm Indicators N Y
Spells 4542 4542
Completed Spells 354 354
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Table 1.1: Pooled OLS Regression: The Effect of the Litigation Environment on Firm Capital
Structure
This table presents the results of a pooled OLS regression examining the effect of the litigation environment proxy, Litigation
Environmentt−1 on firm capital structure. The dependant variable is Debt/Assets, defined as total debt divided by total assets.
The regression is given by the form Debt/Assetsi,t = β0 + β1Xi,t + γLitigationEnvironmentt−1 + εi,t. Control variables
include Ln Size, Mkt. to Book, defined as the book value of debt plus the market value of equity divided by the book value
of assets, ROA, defined as operating income divided by assets, and Asset Tangibility which is calculated as property, plant
and equipment divided by total assets. Also included are the lagged firm and industry return and Ln Sales. Specifications
in columns 1-6 include a variety of indicator variables to control for firm and year effects. Columns 1-4 present standardized
regression coefficients. Column 4 and 5 present a simple change regression where all variables are calculated as differences from
4 quarters before. High Litigation Riski,t−1 (Low Litigation Riski,t−1) is an indicator variables taking a value of one if the
increase in litigation is top (bottom) quartile. Standard errors are clustered at the firm level.

Variable Changes
1 2 3 4 5

Litigation Environmenti,t−1 0.097 0.1514 0.1255 0.0548
[1.67]* [2.69]*** [3.05]*** [2.19]**

High Litigation Riski,t−1 0.038882062
[6.05]***

Low Litigation Riski,t−1 -0.008847024

Ln Sizei,t−1 0.1404 0.1849 0.1772 0.1478 0.049
[3.88]*** [5.04]*** [4.79]*** [5.78]*** [5.39]***

Mkt. to Booki,t−1 -0.0512 -0.0531 -0.033 0.0003 0.0005
[7.82]*** [8.18]*** [5.78]*** [1.09] [1.33]

Asset Tangibilityi,t−1 0.2622 0.2297 0.2668 0.1675 0.1659
[11.3]*** [9.75]*** [11.34]*** [10.34]*** [9.89]***

Ln Salesi,t−1 0.0136 0.0581 0.0227 0.0034 0.0004
[0.48] [2.27]** [1.2] [0.58] [0.51]

ROAi,t−1 -0.0577 -0.066 -0.044 -0.0796 -0.1496
[8.49]*** [9.3]*** [7.39]*** [7.69]*** [7.35]***

Quarterly Returnt−1 0.0035 0.0037 0.0046 -0.0036 -0.0002
[1.9]** [2.47]** [3.25]*** [1.26] [0.63]

Industry Returnt−1 0.0008 0.003 0.0018 0.0017 0.0018
[0.94] [2.07]** [1.95]* [3.16]*** [2.27]**

Industry Leveraget−1 0.0051 0.0046 0.0027 0.0327 0.1083
[5]*** [4.78]*** [2.64]*** [5.97]*** [6.2]***

Constant 0.0718 -0.0531 0.0421 0.0007 0.0482
[3.91]*** [4.59]*** [2.05]** [0.54] [3.23]***

R2 0.82 0.82 0.89 0.03 0.03

243527 243527 243527 223541 223541
Firm Dummies Y Y N N N
Year Dummies N Y N Y Y
Firm-36 Month Rolling Effects N N Y N N
Change Regression N N N Y Y

Standard Errors Clustered by Firm. Absolute value t-stats presented.

∗significant at 10%, ∗∗significant at 5%, ∗∗∗significant at 1%.
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Table 1.2: Pooled OLS Regression: The Effect of the Litigation Environment on Common
Share Repurchases
This table presents the results of a pooled OLS regression examining the effect of the litigation environment proxy, Litigation
Environmentt−1 on firm payout. The dependent variable is Common Share Repurchases/Assets, calculated as total total
common share repurchases divided by assets. High Litigation Riski,t−1 (Low Litigation Riski,t−1) is an indicator variables
taking a value of one if the increase in litigation is top (bottom) quartile. The regression is given by the form Payouti,t =
β0 +β1Xi,t+γLitigationEnvironmentt−1 + εi,t. Control variables include Ln Size, Mkt. to Book, defined as the book value of
debt plus the market value of equity divided by the book value of assets, ROA, defined as operating income divided by assets,
and Debt/Assets, defined as total debt divided by total assets. Also included are the lagged returns at the firm and industry
level. Results are presented as standardized regression coefficients. Specifications include a variety of indicator variables to
control for firm and year effects. Standard errors are clustered at the firm level.

Common Share Repurchases
Variable 1 2 3
Litigation Environmentt−1 0.1872 0.1964 0.0007

[1.97]** [1.9]**
High Litigation Risk

Low Litigation Risk

Ln Sizei,t−1 -0.1363 -0.5204 0.0008
[0.09] [0.69] [1.13]

Mkt. to Booki,t−1 8.3615 12.8911 0.0007
[1.52] [2.03]** [1.7]*

ROAi,t−1 -0.5644 -0.2848 -0.0022
[2.27]** [3]*** [2.16]**

Debt/Assetsi,t−1 -0.0798 -0.1173 0.0844
[0.31] [0.52] [0.37]

Quarterly Returnt−1 -0.1575 -0.2526 -0.0006
[1.68] [2.16]** [1.69]*

Industry Returnt−1 -0.0316 0.0021 -0.0002
[1.12] [0.2] [0.8]

Constant 3.6956 6.3249 -0.0006
[0.66] [0.71] [0.44]

R2 0.40 0.58 0.03
Firm Effects Y N N
Year Dummies Y N Y
Firm-36 Month Rolling Effects N Y N
Change Regression N N Y

Standard Errors Clustered by Firm. Absolute value t-stats presented.

∗significant at 10%, ∗∗significant at 5%, ∗∗∗significant at 1%.
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Table 1.3: Pooled OLS Regression: The Effect of the Litigation Environment on Cash
Holdings, Current Assets, and Current Liabilities
This table presents the results of a pooled OLS regression examining the effect of the litigation environment proxy, Lit-
igation Environmentt−1 on firm cash holdings, current assets, accounts payable, and current liabilities. The dependant
variables are Cash Holdings, defined as cash and short-term investments divided by total assets, Current Assets, de-
fined as total current assets scaled by total assets, Accounts Payable defined as accounts payable scaled by total assets,
and Current Liabilities defined as total current liabilities divided by total assets. The regression is given by the form
yi,t = β0 + β1Xi,t + γLitigationEnvironmentt−1 + εi,t. Control variables include Ln Size, Mkt. to Book, defined as the
book value of debt plus the market value of equity divided by the book value of assets, Cash Flow, defined as operating income
minus interest, taxes, and depreciation divided by assets, and Debt/Assets, defined as total debt divided by total assets. All
specifications include firm and year effects. Results are presented as standardized regression coefficients. Standard errors are
clustered at the firm level.

Cash Current Accounts Current
Variable Holdings Assets Payable Liabilities
Litigation Environmenti,t−1 -0.039 0.0489 0.094 0.1137

[2.22]** [1.32] [2.29]** [2.04]**
Ln Sizei,t−1 -0.0102 -0.563 -0.686 -1.0794

[3.43]*** [7.68]*** [6.49]*** [6.91]***
Mkt. to Booki,t−1 0.0603 0.0577 0.0008 -0.0119

[7.52]*** [9.62]*** [0.22] [1.99]**
Cashflowi,t−1 0.0065 0.0117 -0.0341 -0.0347

[1.73] [3.41]*** [4.46]*** [3.99]***
Net Working Capital/Assetsi,t−1 -0.1359 0.0742 -0.1468 -0.3468

[7.81]*** [8.71]*** [8.4]*** [7.34]***
Debt/Assetsi,t−1 -0.1479 -0.0496 -0.038 -0.0833

[6.15]*** [6.1]*** [3.98]*** [8.87]***
Asset Tangibilityi,t−1 -0.5459 -0.0437 -0.0834

[3.08]*** [2.35]** [4.46]***
Ln Salesi,t−1 0.05 0.452 0.5872

[2.49]** [4.96]*** [7.7]***
Quarterly Returnt−1 0.0044 0.0021 0.0016 0.0063

[3.5]*** [1.72]* [1.31] [3.76]***
Industry Returnt−1 0.0015 -0.0019 -0.0048 -0.0052

[1.27] [2]** [3.42]*** [3.98]***
Constant -0.0998 0.0257 0.0898 0.1777

[10.42]*** [47.39]*** [21.19]*** [37.63]***
R2 0.9 0.92 0.86 0.88

203721 203721 202413 202413
Firm Dummies Y Y Y Y
Year Dummies Y Y Y Y

Standard Errors Clustered by Firm. Absolute value t-stats presented.

∗significant at 10%, ∗∗significant at 5%, ∗∗∗significant at 1%.
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