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Summary

This dissertation consists of three independent research papers in empirical corporate fi-
nance, which are organized into three chapters. The first chapter focuses on the determinants
of financial fraud. The second chapter investigates the value of analysts for firms under their
coverage. The third chapter studies the impact of financial fraud on firm survival. In general,
this thesis deals with two essential components of the firm’s information environment: financial
statements and analysts’ reports.

Financial statements provide crucial information about the company’s financial health. Var-
ious firm’s stakeholders regularly scrutinize financial reports to adequately estimate the timing,
magnitude, and risk of the firm’s future cash flows. The results of such an evaluation affect
capital allocations, firm’s future decisions, and the wealth of its top-executives. As a result,
management teams face the temptation of deviating from accounting standards in the assess-
ment of their firms’ current performance and prospects, even by breaking the law. The infamous
examples of Enron, WorldCom, Tyco, and HealthSouth demonstrate the adverse outcomes of
illegal accounting choices. Therefore, it is essential to understand the determinants and con-
sequences of financial fraud, as a particularly undesirable phenomenon, for its prevention and
early detection.

Financial analysts are independent outsiders that are not directly involved in the preparation
of financial statements. However, they have the expertise to monitor the quality of those reports
as well as the other actions of management teams. Nevertheless, the value of analysts for firms
under their coverage is a controversial issue. Because analysts can also put excessive pressure
on the management to meet short-term performance targets, managers might abandon value-
increasing long-term investments.

The first chapter of this dissertation “Why Do Managers Commit Financial Fraud? The Role

of Managerial Ability” is a joint work with Axel Kind (University of Konstanz). In this study, we
explore the relation between managerial ability and financial fraud. To guide our empirical tests,
we develop a principal-agent model, in which accounting manipulation arises endogenously as
a manager’s response to incentives provided by the equity-based compensation and the pressure
to perform. Our model suggests that in the presence of high performance pressure, more skillful
managers are less likely to engage in illegal accounting manipulation. We test the relation

1



Summary

between managerial ability and financial fraud in a sample of 131 fraud and 306 control firms.
The fraud firms are companies that intentionally and illegally manipulated financial statements.
In our analysis, we use two established complementary proxies for managerial ability. The
first proxy shows how efficiently managers use their firms’ resources in comparison to industry
peers and estimates the skills of the whole management team. The second measure captures the
generality of a CEO’s human capital. We find that managerial ability is a statistically significant
and economically important determinant of financial fraud. An increase in managerial ability
from its lower to its upper quartile reduces the likelihood of financial fraud in a range between
-24% and -30%, holding all other independent variables constant. We demonstrate that the
finding is robust to the different specifications of logistic regression, estimation methods, and
that the possible issue of endogeneity does not hinder our statistical inferences.

The second chapter of this dissertation “Analyst Coverage, Monitoring, and Firm Value:

Evidence from Quasi-natural Experiments” is a joint work with Torsten Twardawski (University
of Konstanz). In this study, we investigate if analysts add significant value to firms they cover as
well as the potential mechanism of the value creation by analysts. To uncover the causal impact
of coverage on the long-term firm value, we employ a quasi-experimental design that exploits
exogenous reductions in coverage due to brokerage mergers and brokerage closures. Previous
studies demonstrate that brokerage firms quit research for strategic reasons and not because of
the poor performance of firms they cover. After the merger, overlapping coverage typically
forces the surviving house to terminate redundant analysts. The causal interpretation of the
estimated effect allows us to improve upon previous studies that use estimation methods prone
to endogeneity and therefore, only establish the existence of a positive correlation between
coverage and firm value. Using the generalized difference-in-differences estimator, we find that
coverage terminations lead to a decrease in firm value in the range between -3% and -13%,
depending on the firm value measure. We further show that this decrease in firm value reflects
a decline in fundamentals and not a mispricing correction. Moreover, it is concentrated among
the firms whose boards have weak monitoring power. After coverage terminations, the firms
with sufficiently independent boards improve the effectiveness of their internal monitoring and
offset the loss of external monitoring by analysts. Overall, our results indicate that analysts
create value not only by increasing investor recognition, as recent empirical findings suggest,
but also by monitoring firms under their coverage.

In the third chapter of this dissertation “The impact of financial fraud on firm survival,” I
examine how the involvement in financial fraud influences firm survival. In particular, I inves-
tigate how financial fraud affects the probability of bankruptcy, delisting and the likelihood of a
takeover in a sample of 170 fraud firms and 170 control firms. The control firms are matched to
the fraud firms based on the propensity scores in the year before the initiation of a fraud. I define
fraud as an act of intentional and illegal manipulation of accounting statements. The estimation
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results using Cox models with time-varying covariates show that financial fraud decreases the
general risk of firm exit due to either bankruptcy, delisting, or a takeover in the range between
-34% and -39%. This result indicates that financial fraud extends the survival time of fraud
firms. The estimation results using competing-risks models demonstrate that this perplexing
finding is the result of lower takeover probabilities among the fraud firms in comparison to the
control firms. At the same time, financial fraud significantly aggravates the risk of delisting and
bankruptcy. Further analysis also shows that financial fraud affects a broad spectrum of firm
characteristics and institutional ownership, even before the fraud revelation.

3



Deutsche Zusammenfassung

Diese Dissertation besteht aus drei unabhängigen Forschungsarbeiten im Bereich der Em-
pirischen Corporate Finance. Die Arbeit ist in drei Kapitel unterteilt. Das erste Kapitel be-
fasst sich mit den Determinanten illegaler Bilanzfälschungen. Das zweite Kapitel misst den
Wert der Berichterstattung durch Analysten für Unternehmen. Das dritte Kapitel untersucht
die Auswirkungen von Finanzbetrug auf das Überleben von Unternehmen. In der vorliegenden
Arbeit werden im Wesentlichen zwei essenzielle Bestandteile der Informationsumgebung eines
Unternehmens behandelt: die Jahresabschlüsse und die Berichte der Finanzanalysten.

Die Jahresabschlüsse liefern wichtige Informationen über die wirtschaftliche Situation eines
Unternehmens. Die verschiedenen Interessensgruppen des Unternehmens prüfen regelmäßig
die vom Managementteam vorgelegten Finanzdaten um den Zeitpunkt, das Ausmaß und das
Risiko der künftigen Cashflows des Unternehmens abzuschätzen. Die Ergebnisse dieser Analy-
sen beeinflussen die Finanzierungsentscheidungen von Investoren und damit die erwartete En-
twicklung des Unternehmens sowie die Vergütung der leitenden Angestellten des Unternehmens.
Durch letzteres entstehen Anreize für das Management die Bilanzzahlen und die Zukunftsaus-
sichten zu beschönigen, selbst wenn die Manager dabei gegen Gesetze verstoßen. Die Beispiele
von Enron, WorldCom, Tyco und HealthSouth verdeutlichen die möglichen Folgen von Finanz-
betrug. Um ein solches Verhalten zu verhindern oder möglichst frühzeitg zu erkennen ist es da-
her wichtig zu verstehen unter welchen Rahmenbedingungen Finanzbetrug entsteht und welche
Folgen er hat.

Finanzanalysten sind unabhängig vom Unternehmen und nicht direkt an der Erstellung von
Jahresabschlüssen beteiligt. Sie haben aber die Fähigkeit und die Kompetenz, die Qualität der
Jahresabschlüsse sowie anderer Managementmaßnahmen zu überwachen und zu überprüfen.
Der Wert von Finanzanalysten für Unternehmen ist jedoch umstritten. Externe Analysten kön-
nen durch einen starken Fokus auf kurzfristige Ziele das Management so unter Druck setzen,
dass sie auf langfristige, wertsteigernde Investitionen verzichten.

Das erste Kapitel, “Why Do Managers Commit Financial Fraud? The Role of Managerial

Ability”, ist eine gemeinsame Arbeit mit Axel Kind (Universität Konstanz). In dieser Studie
untersuchen wir die Rolle der Managementfähigkeiten bei der Frage, warum Manager Finanz-
betrug begehen. Um einen Bezugsrahmen für unsere empirischen Ergebnisse zu erstellen, ver-

4



Deutsche Zusammenfassung

wenden wir ein Principal-Agent-Modell, bei dem das Management den Jahresabschluss auf-
grund der Anreize aus der aktienbasierten Vergütung und dem Leistungsdruck, manipuliert.
Unser Modell zeigt, dass die Wahrscheinligkeit unter besonders hohem Leistungsdruck Finanz-
betrug zu begehen bei fähigeren Managern geringer ist. Wir testen diese Beziehung zwis-
chen Managementfähigkeit und Finanzbetrug empirisch mit einer gepaarten Stichprobe von
131 Betrugs- und 306 Kontrollunternehmen. Betrugsfirmen sind solche Unternehmen, die
absichtlich ihren Jahresabschluss illegal manipuliert haben. In unserer Analyse verwenden
wir zwei etablierte komplementäre Proxy-Variablen für die Managementfähigkeit. Die er-
ste Kennzahl misst, wie effizient Manager die Ressourcen ihrer Firmen im Vergleich zu an-
deren Unternehmen der Branche verwenden. Dieser Proxy approximiert die Fähigkeiten des
gesamten Management-Teams. Die zweite Kennzahl erfasst das allgemeine Humankapital des
CEOs. Unsere Ergebnisse zeigen, dass die Managementfähigkeit eine statistisch signifikante
und wirtschaftlich wichtige Determinante für illegale Manipulationen des Jahresabschlusses
ist. Ceterus paribus verringert ein Anstieg der Managementfähigkeiten vom unteren Quartil
zum obersten Quartil die Wahrscheinlichkeit von Finanzbetrug in einem Bereich von 24% bis
30%. Unser Ergebnis ist robust bezüglich unterschiedlicher Spezifikationen der logistischen
Regressionen und der Schätzmethodik. Zudem zeigen wir, dass unsere Ergebnisse nicht unter
Endogenitätsproblemen leiden.

Das zweite Kapitel dieser Dissertation, “Analyst Coverage, Monitoring, and Firm Value:

Evidence from Quasi-natural Experiments”, ist eine gemeinsame Arbeit mit Torsten Twar-
dawski (Universität Konstanz). In dieser Studie untersuchen wir, ob Analysten für die Un-
ternehmen, die sie in ihren Berichten abdecken, einen signifikanten Mehrwert verschaffen.
Zuzätzlich erforschen wir den potenziellen Mechanismus der Wertschöpfung durch Analysten.
Um die kausalen Auswirkungen der Analystenabdeckung auf den langfristigen Unternehmens-
wert zu schätzen, verwenden wir ein quasi-experimentelles Design, das auf einer exogenen Re-
duktion der Analystenabdeckung aufgrund von Fusionen und Schließungen von Brokerhäusern
basiert. Frühere Studien zeigen, dass Brokerfirmen ihre Recherchetätigkeiten aus strategischen
Gründen einstellen und nicht aufgrund des schlechten finanziellen Zustands der beobachteten
Unternehmen. Durch eine Fusion kommt es zu einer überschneidenden Analystenabdeckung,
was dazu führt, dass überflüssige Analysten entlassen werden. Aufgrund der kausalen Interpre-
tation unserer Schätzergebnisse, verbessern wir die Ergebnisse früherer Studien, die wegen der
Methodik nur eine positive Korrelation zwischen Analystenabdeckung und Firmenwert zeigen
können. Wir nutzen eine verallgemeinerte Differenz-in-Differenz Methode und schätzen, dass
abhängig von der verwendeten Kennzahl, die Beendigung der Analystenabdeckung zu einer
Abnahme des Unternehmenswerts zwischen 3% und 13% führt. Wir zeigen weiter, dass der
Rückgang des Unternehmenswertes nicht durch eine Korrektur von falschen Marktbewertun-
gen, sondern durch sich verschlechternde Fundamentaldaten getrieben wird. Die Auswirkungen
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Deutsche Zusammenfassung

der Reduktion der Analystenabdeckung wirkt besonders stark bei Unternehmen mit schwacher
Überwachung durch den Verwaltungsrat. Unternehmen mit ausreichend unabhängigen Ver-
waltungsräten verbessern ihre internen Kontrollmechanismen, um einen Verlust der externen
Aufsicht auszugleichen. Insgesamt zeigen unsere Ergebnisse, dass externe Analysten den Un-
ternehmenswert in zwei Hinsichten beeinflussen. Neben einem Effekt auf Investoren, der bere-
its in früheren empirischen Studien gezeigt wurde, können wir auch einen durch ihre Aufsichts-
funktion geschaffenen Mehrwert nachweisen.

Im dritten Kapitel dieser Dissertation, “The impact of financial fraud on firm survival”, un-
tersuche ich, wie sich Finanzbetrug auf die Überlebenswahrscheinlichkeit von Firmen auswirkt.
Insbesondere analysiere ich, wie sich Finanzbetrug auf die Konkurswahrscheinlichkeit, die
Wahr- scheinlichkeit eines Delistings und die Wahrscheinlichkeit einer Übernahme in einer
Stichprobe von 170 Betrugsunternehmen und 170 Kontrollunternehmen auswirkt. Die Betrugs-
und Kontrollunternehmen werden über den Propensity Score im Jahr vor dem Betrugsfall zuge-
teilt. Betrug wird als eine absichtliche und illegale Manipulation von Jahresabschlüssen definiert.
Ich schätze Cox-Modelle mit zeitabhängigen Kovariaten und zeige, dass Finanzbetrug das
allgemeine Ausfallrisiko entweder durch Konkurs, Delisting oder Übernahme um 34% bis
39% senkt. Meine Ergebnisse zeigen, dass Finanzbetrug die Überlebenszeit von Betrugsfir-
men verlängert. Modelle mit konkurrierenden Risiken deuten darauf hin, dass dieses Ergebnis
durch eine niedrigere Übernahmewahrscheinligkeit von Betrugsfirmen relativ zu Kontrollfirmen
getrieben wird. Gleichzeitig erhöht Finanzbetrug, wie erwartet, das Risiko des Delisting und
des Konkurses. Außerdem zeigt meine Analyse, dass die Beteiligung an Finanzbetrug bereits
vor der Betrugsenthüllung ein breites Spektrum an Unternehmensmerkmalen und die Zusam-
mensetzung der Aktionärsstruktur verändert.
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Chapter 1

Why Do Managers Commit Financial
Fraud? The Role of Managerial Ability
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1.1 Introduction

The ill-famed corporate collapses and scandals at the beginning of the millennium (e.g.,
Enron, WorldCom, Tyco, and HealthSouth) have risen the attention of the media, investors,
governments, and regulators toward the threat posed by financial fraud1 on the well-functioning
of financial markets. Although the U.S. government has taken action by passing the Sarbanes-
Oxley Act on July 30, 2002, according to the report of the Committee of Sponsoring Organiza-
tions of the Treadway Commission (COSO),2 since then the dollar value of fraudulent financial
reporting increased even further (Beasley et al., 2010).

Financial fraud generates large, far-reaching, and diverse economic costs. Besides declines
in market values3 and bankruptcy (e.g., Enron and WorldCom), fraud creates distortions in the
labor and capital markets. McNichols and Stubben (2008) and Kedia and Philippon (2009)
show that earnings manipulation comes with substantial over-investment. Kedia and Philip-
pon (2009) also evidence that firms hire excessively during periods of suspicious accounting
reports. According to the 2016 Report of the Association of Certified Fraud Examiners (ACFE)
to the Nations on Occupational Fraud and Abuse – which provides an analysis of 2,410 cases
of occupational fraud in 114 countries – of the three major categories of occupational fraud
financial-statement deceit caused with $975,000 by far the highest median loss per scheme (as-
set misappropriation: $125,000 and corruption: $200,000).

Given the adverse economic effects of financial fraud, it is important to understand the driv-
ing forces behind managerial decisions to illegally misrepresent financial statements. Insights
on the issue may help in designing early-detection mechanisms and effective prevention poli-
cies. The majority of empirical studies on accounting manipulation focus on the importance
of CEOs’ equity incentives (e.g., Erickson et al., 2006; Burns and Kedia, 2006; Denis et al.,
2006; Efendi et al., 2007; Peng and Röell, 2008; Johnson et al., 2009; Armstrong et al., 2010,
2013) and selected firm characteristics and contingencies, such as (i) the indebtedness of firms
(e.g., Jaggi and Lee, 2002; Rodríguez-Pérez and van Hemmen, 2010), (ii) the desire to raise
new capital (e.g., Dechow et al., 1996), (iii) the intention to carry out firm acquisitions (e.g., Er-
ickson and Wang, 1999; Louis, 2004), and (iv) the weaknesses of inside and outside monitoring
(e.g., Beasley, 1996; Agrawal and Chadha, 2005; Lennox and Pittman, 2010). Prior literature

1Throughout the paper, the terms ‘financial fraud’, ‘accounting irregularities’, ‘accounting manipulation’, and
‘misrepresentation of financial statements’ are used interchangeably and imply managerial intention to deceive
financial-market participants by illegal practices. Conversely, unintentional accounting errors and legal earnings
management are not in the focus of this study.

2COSO was organized in 1985 in the USA to sponsor the National Commission on Fraudulent Financial Re-
porting, an independent private-sector initiative that studies the causal factors that can lead to fraudulent financial
reporting.

3Karpoff et al. (2008) report that for each dollar a firm misleadingly inflates its market value, it loses this dollar
plus an additional $3.08, on average, once the misconduct is revealed. Of this additional loss, $0.36 is due to
expected legal penalties and $2.71 is due to reputational losses.
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largely disregards that the motivation for financial fraud is a combination of the firm-specific
factors and individual traits of decision makers, i.e., managers’ characteristics (Duffield and
Grabosky, 2001). From a physiological point of view, individual traits influence the way indi-
viduals interpret situations, which, in turn, affects their choices. As of today, the identification
of psychological characteristics that could serve as reliable markers for the individual propen-
sity to commit fraud is still an open area of research with many unsolved issues (e.g., Duffield
and Grabosky, 2001; Murphy and Dacin, 2011; Dorminey et al., 2012).

In this paper, we aim at studying the influence of managerial ability on the occurrence of
financial fraud. According to Harter (2000) and Kaplan et al. (2012), ability is one of the most
important characteristics in explaining managerial choices. In fact, a number of studies al-
ready show the importance of managerial skills and talents for different firm-level economic
outcomes, such as value creation (Holcomb et al., 2009; Schmidt and Keil, 2013), firm per-
formance (Chang et al., 2010), stock-return volatility (Pan et al., 2015), as well as investment,
financial, and organizational practices (Bertrand and Schoar, 2003). Studies on the relation be-
tween managerial ability and the quality of financial reporting – the research area closest to our
paper – offer two opposing views on the topic. Demerjian et al. (2013) provide compelling ev-
idence that skillful managers generate fewer subsequent accounting restatements, higher earn-
ings, and accruals persistence, lower errors in the bad debt provision, and higher quality accrual
estimations than less talented managers. They claim that superior managers are more knowl-
edgeable of their business prospects and thus make better estimates and judgments. Conversely,
Subrahmanyam (2005) argues that high-skilled managers could use their superior intellectual
skills to develop sophisticated disclosure strategies that have lower chances to be discovered
and are thus more likely to mislead investors.

We contribute to the literature by showing that managerial ability is an important predictor
of financial fraud. By focusing on managerial ability as a determinant of financial fraud, we
offer a new perspective on the topic. While Demerjian et al. (2013) already show that man-
agerial ability is positively associated with earnings quality, in this paper, we emphasize the
importance of managerial ability in explaining the occurrence of financial fraud, which – con-
trary to earnings management – has only negative consequences for firms. In this respect, we
also contribute to the literature that relates characteristics of top-executives to managerial de-
cisions (e.g., Bertrand and Schoar, 2003; Malmendier and Tate, 2005; Subrahmanyam, 2005;
Demerjian et al., 2013; Graham et al., 2013; Gervais et al., 2011; Kaplan et al., 2012).

To derive empirical predictions about the relation between managerial ability and financial
fraud, we extend the principal-agent model of Goldman and Slezak (2006) by accounting for the
pressure to perform faced by managers, which is, according to many practitioners and scholars
(see, e.g., Greve et al., 2010), an important determinant of managers’ decisions. Our model pre-
dicts that skilled managers tend to react to the pressure to perform by exerting additional effort.

9



Financial Fraud and Managerial Ability

On the contrary, managers with lower skills tend to respond to the same pressure by misrep-
resenting financial statements. The negative relation between managerial ability and financial
fraud stands in contrast to the situation, studied in Goldman and Slezak (2006), in which man-
agers are solely driven by their contractual compensation and do not face an additional pressure
to perform.

In the empirical analysis on the relation between managerial ability and the probability of
financial fraud, we address several important issues that pose serious challenges to accurate
statistical inference.

First, to identify cases of financial fraud, i.e., cases of intentional and illegal accounting
manipulation, we use two databases: (i) the Accounting and Auditing Enforcement Releases
(AAERs) of the U.S. Securities and Exchange Commission (SEC) and (ii) the Government
Accountability Office (GAO) study on Financial Statement Restatements. While the former
database only includes instances of financial fraud, for the latter Hennes et al. (2008) provide a
convincing classification of restatements into either due to intentional illegal accounting choices
or unintentional errors.

Second, as managerial ability is unobservable, we have to rely on an accurate proxy. In the
baseline model, we choose to use the MA-Score developed by Demerjian et al. (2012), which is
a widely used proxy for managerial talent.4 It measures the efficiency of a management team in
generating revenues with respect to the other firms in the same industry. Demerjian et al. (2012)
show that the MA-Score outperforms existing ability proxies, such as historically industry-
adjusted stock returns, ROA, CEO compensation, CEO tenure, and media mentions. The MA-
Score is also highly positively correlated with several firms’ performance measures, including
stock returns, sales growth, compensation, and manager fixed-effects. As an alternative measure
of managerial ability, we also consider the general ability index of Custódio et al. (2013). It is
an index of the generality of a CEO’s human capital constructed using principal component
analysis applied to five factors that proxy for general human capital: (i) the number of prior
different positions, (ii) the number of companies where a CEO worked, (iii) the number of
industries at the 4-digit SIC level in which a CEO worked, (iv) a dummy variable that equals
one if a CEO held a CEO position at another firm, and (v) a dummy variable that equals one if
a CEO worked for a multi-division company.

Third, the small sample size and the lack of randomization in the data make statistical in-
ference challenging. Following previous studies, we estimate a multivariate logistic regression
in a matched sample that models the probability of fraud as a function of managerial ability
and other firm-specific factors. Given the absence of exogenous shocks, matching methods are
the best choice to deal with non-randomized data (see, e.g., Stuart, 2010). To guarantee the

4See, e.g., Baik et al. (2011); Demerjian et al. (2013); Chen et al. (2015); Cho et al. (2016); Li (2016); Sun
(2016); Bonsall IV et al. (2017); Koester et al. (2017).
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comparability of our analysis with previous studies and show that our results do not depend
on the specific controls used, we consider the sets of covariates of two different studies: (i)
Erickson et al. (2006) and (ii) Efendi et al. (2007). These two sets of controls are particularly
interesting because they stem from two papers that address a similar research question, use a
comparable estimation approach (unconditional logistic regressions with matched-pairs data),
have temporal overlap in the samples, but suggest different conclusions on the link between
managers’ equity incentives and accounting irregularities.

Based on a sample of 131 firms that intentionally misapplied GAAP in the period 1995-2009
and a control sample of 306 firms matched on industry, size, and time, we find that managerial
ability is negatively and significantly related to the occurrence of financial fraud. Across all the
specifications of multivariate logistic regressions, the estimated coefficient of managerial ability
varies between -2.1 and -3.1 and is always statistically significant. These estimates imply that
– holding all other independent variables constant – an increase in managerial ability from its
lower to its upper quartile leads to a drop in the odds of financial fraud5 in the range between 1.5
and 1.8, depending on the model specification. This corresponds to a decrease in the probability
of fraud between 24% and 31%.6

The negative relation between managerial ability and the probability of financial fraud is sta-
tistically significant across a wide range of specifications that include different sets of explana-
tory variables and does not depend on the estimation methodology (unconditional, conditional,
and random-effects logistic regression as well as propensity score matching). Additionally, we
show that more efficient managers, as measured by the MA-Score of Demerjian et al. (2012),
who also have better general skills, as measured by the general ability index of Custódio et al.
(2013), are even less likely to engage in financial fraud. Previous-year market-adjusted cumu-
lative abnormal returns, firm efficiency, and acquisitions activity in the year of manipulation are
also found to be statistically significant predictors of illegal accounting manipulation. Finally, in
line with Armstrong et al. (2010) and Erickson et al. (2006), we do not find empirical evidence
in favor of a positive relation between managers’ equity incentives and financial fraud.

The remainder of the paper is structured as follows. Section 1.2 introduces the model and
develops the testable hypothesis on the relation between financial fraud and managerial ability.
Section 1.3 presents the empirical analysis and discusses the findings. Section 1.4 concludes.
Proofs and variable definitions are provided in Appendix 1.B and Appendix 1.A, respectively.

5The odds ratio is defined as the probability of financial fraud occurring (p) over the probability of financial
fraud not occurring (1-p).

6These probabilities are obtained by holding all other independent variables constant at their mean values.
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1.2 Managerial ability and fraud: A theoretical perspective

1.2.1 Preliminary considerations

In this section, we present a principal-agent model with rational expectations.7 We aim to
formalize the effect of managerial ability on financial fraud and to guide the empirical analy-
sis. The principal-agent framework is consistent with Gary Becker’s rational-choice theory of
crime (Becker, 1968) which adopts the utilitarian belief that a criminal rationally weighs up the
expected costs and benefits of breaking the rules and serves as a foundation for many empirical
studies on accounting manipulation (see, e.g., Johnson et al., 2009; Efendi et al., 2007). Moti-
vated by empirical findings, we extend the model of Goldman and Slezak (2006) – who study
the relation between linear stock-based incentive contracts and accounting manipulation – by
adding the pressure to perform as an additional factor that could influence the decision to ma-
nipulate financial statements.8 Given the extensive empirical, theoretical, as well as anecdotal
evidence on the existence and pervasiveness of performance pressure on managers, we believe
that – besides equity-based compensation – performance targets are also a crucial environmental
factor for explaining managerial decisions to commit fraud.

Bonner and Sprinkle (2002) advocate that, similar to monetary incentives, performance tar-
gets should positively influence the direction, duration, and intensity of managerial effort and
thereby improve firm performance. Graham et al. (2006) demonstrate that executives take the
task of meeting certain external performance targets very seriously. However, the effect of per-
formance targets is not always positive. In particular, 80 percent of the 401 surveyed CFOs
declare to be willing to sacrifice the long-term economic value to meet earnings expectations
of analysts and investors and avoid the severe market reaction to underdelivering. According
to Graham et al. (2006), executives believe that meeting earnings expectations helps to main-
tain or increase the stock price, provides assurance to company’s stakeholders, and boosts the
reputation of the management team. Also in the more recent large-scale survey of Dichev et al.
(2016), most of the CFOs acknowledge an unrelenting pressure from Wall Street to avoid sur-
prises.9 For example, the failure to meet earnings targets is viewed by the market as a sign
of managerial weakness and, if repeated, often leads to dismissal. In the laconic words of an

7Principal-agent models are widely used to conceptualize the decision-making process of managers. See,
among others, Jensen and Meckling (1976), Garen (1994), Haubrich (1994), Jin (2002), Miller et al. (2002),
Goldman and Slezak (2006), Dittmann et al. (2010), and Tirole (2010).

8In the theoretical analysis, we do not aim to discuss and model all the firm-specific conditions that – according
to the empirical literature – are positively associated with the occurrence of financial fraud, such as the need to
raise external capital at low cost (Dechow et al., 1996), the risk of violating debt covenants (Jaggi and Lee, 2002),
or the desire to acquire other firms (Erickson and Wang, 1999). However, in the empirical analysis, we control for
the other possible determinants of financial fraud in order to avoid the problem of omitted variables.

9In January 2005, shares of eBay fell by nearly 12 percent of the share price “in after-hours trading, because
its quarterly earnings missed Wall Street’s expectations by a penny a share – despite profits that were up by 44
percent.” See Rivlin (2005).
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executive surveyed by Graham et al. (2006): “I miss the target; I’m out of a job.”
Consequently, in situations in which managers fear to be unable to reach a given perfor-

mance target, the negative consequences of failing to satisfy stakeholders’ expectations – repu-
tation losses and career concerns – could motivate them to misrepresent financial reports instead
of solely relying on their genuine effort. This line of reasoning finds support in the Strain The-
ory of Merton (1938) according to which people tend to opt for misconduct if they are unable
to achieve the defined goals through legitimate means. Perceived pressure is also one of three
legs in the fraud triangle proposed by Cressey (1950, 1953) and routinely used in practice by
auditors to assess the risk of fraud (see, e.g., Murphy and Dacin, 2011; Dorminey et al., 2012).

1.2.2 Model setup

We model a firm that operates over two periods and three major players: (i) a risk-neutral
entrepreneur, (ii) a risk-averse manager, and (iii) a pool of risk-averse investors. Figure 1.1
summarizes the sequence of events in the model. For the most part, our model setup follows
Goldman and Slezak (2006), which interested readers can refer to for additional details outside
the scope of this paper.

Figure 1.1 Model timeline

Start-up period Long-run period

t=0 t=1 t=2

• The entrepreneur founds a firm,
decides on the firm performance,
and appoints a manager to run
the firm for a specified compensation.

• The manager chooses effort
and manipulation.

• Report

• Monitoring

• Manager’s compensation

• Cash flow
realization

1

At t = 0, the entrepreneur founds a firm with value V0, appoints a manager to run the firm for
a specified compensation contract, W , and sets the desired intermediate firm performance level,
∆. Differently from Goldman and Slezak (2006), we introduce the pressure to perform into
the model by requiring the manager to achieve a certain performance target, ∆. The manager’s
compensation contract, W = ω0 +ω1P1, is linear in an intermediate-period stock price, P1. The
dependence of the manager’s compensation on the intermediate period’s stock price, P1, reflects
the observed “short-termism” in managerial compensation (see, e.g., Gopalan, Milbourn, Song,
and Thakor, 2014). The manager chooses an amount of unobservable effort, e≥ 0, that affects
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the firm’s gross terminal cash flow, V2, as follows:

V2 = (βe+η + ε)V0, (1.1)

where β represents managerial ability and determines the impact of the manager’s effort on the
cash-flow growth rate, and ε ∼ N(0,σε) and η ∼ N(0,ση) are independent random variables,
the realization of which remains uncertain at t = 0. η will be revealed at t = 1 and ε will become
public knowledge at t = 2. The parameters V0, ση , and σε are common knowledge. The ability
of the manager is private information.

The manager can also decide to divert the percentage of firm’s resources, α ≥ 0, toward
actions that will positively bias10 the future report on the firm value, θ . Two typical examples
of such managerial wrongdoings are the concealment of relevant information and manager-
auditor collusion.11 Report manipulation (α > 0) is costly to the firm, because, to influence the
report, the manager has to redirect at t=0 some of the firm’s resources away from productive
business activities.12 Therefore, accounting manipulation creates opportunity costs that lower
the firm’s terminal cash flow, V2, by ξ αV0, where ξ > 0 represents an incremental resource cost
of manipulation.

At t = 1, a potentially biased report, θ , of the firm’s terminal gross cash flow, V2, becomes
public:

θ = θtrue +αV0, (1.2)

where the first term is the unbiased expected value of the firm, θtrue = (βe+η)V0, and the
second term indicates the extent of the misreport on the expected gross terminal cash flow.
When α = 0, the only uncertainty about the firm’s gross terminal cash flow, V2, stems from the
unknown realization of the random variable ε .

Next, the entrepreneur evaluates if the firm’s profitability reaches a certain performance
threshold, ∆:

βe+η +α−α
e(1+ξ )≥ ∆, (1.3)

where αe is the investors’ expectation about the equilibrium amount of manipulation. The vio-

10Following Strobl (2013) and Goldman and Slezak (2006), we do not consider the case of a negative bias in the
report.

11According to Moore et al. (2006), the failure of the auditing system to deliver a truly independent assessment
of financial reports is a key weakness in the American business model. Examples of accounting scandals due to a
manager-auditor collusion include Sunbeam Products (Harris, 2001) and Waste Management (Schroeder, 2001).

12For example, a manager could use the firm’s money to bribe auditors, waste working hours on hiding informa-
tion from auditors, or make suboptimal real decisions to cover the true performance of a firm (see, e.g., McNichols
and Stubben, 2008; Kedia and Philippon, 2009).
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lation of condition 1.3 in the intermediate period results in zero compensation for the manager.
This punishment represents reputational losses, future salary cuts and negative career outcomes.

After the report’s release, N risk-averse investors with identical constant absolute risk aver-
sion, U(W ) = −exp−γW , determine the intermediate stock price, P1, while the true amount of
report manipulation, α , remains unobservable to them.

Manipulation, α > 0, is discovered with some positive probability, ρ ∈ (0,1), henceforth
referred to as detection probability. ρ reflects actions of a broad range of agents who can
reveal a potential misconduct, such as external or internal auditors, regulators, stock-exchange
representatives, board of directors, analysts, media, investors, and firm’s employees.13 If fraud
is uncovered, the manager is fined with an amount ϕαV0 (ϕ > 0). Otherwise, similarly to
Goldman and Slezak (2006), the manager receives the full contracted compensation amount,
W .

At t = 2, all the uncertainty surrounding the firm’s terminal cash flow disappears, and market
participants recognize the true firm value.

1.2.3 Equilibrium effects

To solve the model for a subgame-perfect equilibrium, we assume that all the agents form
rational expectations, i.e., in equilibrium each agent’s beliefs about the other agents’ strategies
are correct. All investors are assumed to behave rationally and competitively.

At t = 1, the investor i’s demand function for the firm’s shares is

xi =
E i[V2−ξ αV0−ω0−ω1P1|θ ]−P1

γVari(V2−ξ αV0−ω0−ω1P1|θ)
, (1.4)

where E i[V2−ξ αV0−ω0−ω1P1|θ ] is the investor i’s expectation of the net terminal cash flow.
The expected value and the variance of the net terminal cash flow in Eq. 1.4 are

E[V2−ξ αV0−ω0−ω1P1|θ ] = (βe+η)V0−α
e(1+ξ )V0−ω0−ω1P1, (1.5)

Var(V2−ξ αV0−ω0−ω1P1|θ) = σ
2
ε V 2

0 . (1.6)

In equilibrium, the market-clearing condition, ∑
N
i=1 xi = Nx̄, where x̄ denotes the per-capita

supply of the stock, should be satisfied. Consequently, the equilibrium intermediate-period
stock price, P1 is

P1 =
1

1+ω1

[
θ −α

e(1+ξ )V0−ω0− γ x̄σ
2
ε

]
, (1.7)

where θ −αe(1+ ξ )V0−ω0 represents the expected gross terminal cash flow minus the sum

13See, e.g., Dyck et al. (2010).
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of the expected costs of manipulation and the manager’s fixed compensation. γ x̄σ2
ε is the risk

discount applied to the mean cash flow to induce the risk-averse investors to hold the stocks. In
short, the equilibrium intermediate-period stock price, P1, is the expected net terminal cash flow
minus a risk premium. Although rational investors can perfectly predict the equilibrium amount
of manipulation, this does not imply that the manager has no incentives to manipulate. Since
the actual amount of manipulation is not observable and the expected amount of manipulation
is fixed at αe, the investors’ expectations of the firm’s gross terminal cash flow is increasing in
the actual amount of manipulation (see Stein, 1989; Goldman and Slezak, 2006; Strobl, 2013,
for an extended explanation of this issue).

The manager’s objective function is formalized as follows:

E[UM(•)|IM
0 ] = ω0 +ω1E[P1|IM

0 ]− γ

2
Var[P1|IM

0 ]− δ

2
e2−ρϕαV0− γρ(1−ρ)ϕ2

α
2V 2

0 ,

(1.8)

where γ is the coefficient of absolute risk aversion and δ (δ > 0) characterizes the sensitivity
of the manager’s utility with respect to exerted effort. The first three terms in Eq. 1.8 represent
the manager’s expected utility from the compensation package. The fourth term is the disutility
of effort. The fifth term is the expected punishment for manipulation, and the last term is the
disutility from the possibility to be caught and face charges. IM

0 = {ω0,ω1,∆,Λ} denotes the
manager’s information set, where Λ includes all the parameters that characterize the economy.

At t = 0, the manager solves – given an arbitrary linear compensation contract, {ω0,ω1},
and performance threshold, ∆ – the following maximization problem:

max
e,α

E[UM(•)|IM
0 ], (1.9)

s.t. E
[
(βe+η +α−α

e(1+ξ ))|IM
0
]
≥ ∆. (1.10)

Proposition 1 shows the optimal manipulation strategy, α(•), which is the solution to the
manager’s maximization problem (Eqs. 1.9-1.10) given a compensation contract ω = {ω0,ω1}
and a binding performance threshold ∆. As the main focus of this paper is accounting manipu-
lation, the solution for the optimal effort, e(ω), is provided in Appendix 1.B.

Proposition 1.

α(•) = max
{

0,
δ (∆+αe(1+ξ ))−ρϕV0β 2

2β 2γρ(1−ρ)ϕ2V 2
0 +δ

}
. (1.11)

Proof: See Appendix 1.B.
The solution to the manager’s maximization problem with a non-binding performance-pressure
constraint is studied by Goldman and Slezak (2006) and, for the sake of brevity, not presented
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here.
The optimal contract, ω = {ω0,ω1}, and performance threshold, ∆, set by the entrepreneur

at t = 0, completes the equilibrium description. The equilibrium compensation contract and
performance threshold maximize the expected net terminal cash flow subject to the manager’s
participation constraint and best-response functions, α(•) and e(•):

max
ω0,ω1,∆

qE[UE(V2− (ω0 +ω1P1)−ξ αV0)]+(1−q)E[UE(V2− (ω0 +ω1P1)−ξ αV0)],

(1.12)

s.t. qE[UM(ω)|IM
0 ]+ (1−q)E[UM(ω)|IM

0 ]≥ 0, (1.13)

{e(•),α(•)}= argmax
{

qE[UM(ω)|IM
0 ]+ (1−q)E[UM(ω)|IM

0 ]
}
, (1.14)

where q is the probability that the entrepreneur hired a manager who is unaffected by the per-
formance constraint. As optimal compensation contract is not in the focus of this paper, we
present the manager’s equilibrium compensation contract in Appendix 1.B.

1.2.4 Hypothesis development

In Section 1.2, similarly to Goldman and Slezak (2006), the output variable of interest is the
extent of accounting manipulation, α . However, in practice, it is often difficult to measure the
exact magnitude of misrepresented accounts. For this reason, the majority of previous studies
on the determinants of illegal accounting manipulation focus on the probability of financial
fraud and not on its magnitude (Armstrong et al., 2010).

Proposition 2 characterizes the equilibrium effect of managerial ability on the probability
of observing accounting manipulation given a binding performance constraint and set of model
parameters.

Proposition 2. For any admissible model parametrization, {V0,σ
2
η ,ξ ,ϕ,ρ,γ}, compensation

contract, ω = {ω0,ω1}, and performance threshold, ∆, that leads to a binding performance

constraint, the likelihood of manipulation, α > 0, is a decreasing function of managerial ability,

β .

The proof of Proposition 2 is straightforward.
The intuition behind Proposition 2 is as follows. Since accounting manipulation, α , and

effort, e, are imperfect substitutes for the manager, the marginal cost-adjusted benefit of effort is
increasing in managerial ability, β , whereas the marginal cost-adjusted benefit of manipulation
is unrelated to β . In other words, a more skillful manager is more likely to be able to implement
a business strategy that will lead to the required level of firm performance without violating
the reporting standards. Consequently, the more skillful a manager, the lower the likelihood of
financial fraud.
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This result stands in contrast to the positive relation between managerial ability and ac-
counting manipulation obtained in the model of Goldman and Slezak (2006). In their setting,
managerial ability increases the likelihood of observing a positive equilibrium amount of ma-
nipulation via the higher pay-for-performance sensitivity, ω̄ . Higher managerial ability implies
higher productivity of effort, β , and, therefore, higher cash-flow growth. This, in turn, results
in a higher pay-for-performance sensitivity for skilled managers, which induces them not only
to exert a higher level of effort but also to manipulate accounting reports.

By extending the model of Goldman and Slezak (2006), we show that the positive relation
between managerial ability and financial fraud in their original model may revert to a negative
one if the pressure-to-perform constraint faced by managers is binding. Thus, the sign of the
relation to be expected in the real world will depend on the managers’ perception about the
strength of the performance pressure. Based on the survey studies of Graham et al. (2006) and
Dichev et al. (2016) who show that management teams constantly feel the burden to deliver
good results, we hypothesize that the relation between financial fraud and managerial ability
should comply with Proposition 2:

Hypothesis 1. Managerial ability is negatively related to the probability of financial fraud.

1.3 Empirical analysis

1.3.1 Estimation approach

Consistent with previous literature (see, e.g., Armstrong et al., 2010), we estimate the rela-
tion between managerial ability and the probability of financial fraud by using logistic regres-
sions in matched-pairs data. In the absence of exogenous shocks, matching methods are the
best way to estimate causal effects in non-random samples (see, e.g., Stuart, 2010). To obtain
a suitable comparison group, we construct a matched sample of firms that are not involved in
financial fraud but are otherwise similar to the manipulating companies in the year before the
fraud. We run a matching procedure as in Johnson et al. (2009). First, we associate to each
manipulating firm companies that share the same four-digit SIC code and do not deviate more
than 30 percent in terms of total assets in the fiscal year prior to the first misrepresented annual
statement. Second, for the firms without suitable matches based on the same four-digit SIC
code, we match on the three-digit SIC code and total assets, and, if necessary, on the two-digit
SIC code and total assets.14 We keep multiple control firms to reduce the sampling variance of
the estimates (see, e.g., Stuart and Rubin, 2008; Stuart, 2010).

To address the critique of Armstrong et al. (2010) that the inference on the determinants of

14The first three digits of the SIC code indicate the industry group and the first two digits indicate the major
group.
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financial fraud is very sensitive to choices in the research design, we do the following. First, we
estimate the impact of managerial ability on financial fraud using the control variables of Efendi
et al. (2007) and, separately, those of Erickson et al. (2006). The control variables used in the
two studies are defined in Appendix 1.A. In spite of the temporal overlap in the sample and a
similar estimation approach (unconditional logistic regressions in matched-pairs data), Efendi
et al. (2007) and Erickson et al. (2006) draw different conclusions on the relation between eq-
uity incentives and accounting manipulation. By testing our hypothesis in both settings, we
demonstrate the robustness of our findings. Second, we show that the main results are not qual-
itatively affected by the specific choice of the estimation method: conditional, unconditional,
and random-effects logistic regressions as well as propensity score matching.

The control variables of Erickson et al. (2006) and Efendi et al. (2007) account for the
managerial compensation and other factors known to influence the probability of financial fraud.
However, as these two papers do not consider the pressure to perform – which is a firm-specific
determinant of accounting manipulation in our model – we use, similarly to Krieger and Ang
(2013), the cumulative firm’s market-adjusted returns in the fiscal year prior to the manipulated
annual financial statement as a proxy for the high expectations and pressure to perform. Both
anecdotal evidence15 and empirical studies (Li and Zhang, 2015) suggest that managers focus
on the stock price as a performance indicator and are concerned of not being able to maintain
its current level. Based on a survey, Dichev et al. (2016) demonstrate that most CFOs admit
the existence of unrelenting pressure from Wall Street to avoid surprises. According to Peter
Cramton, professor of economics at the University of Maryland, “... there’s a lot of pressure on
CEOs to keep the stock price up and have it increase ... This especially becomes a problem in
periods of irrational exuberance when stock prices are unjustifiably high ... It puts CEOs in a
position that in order to justify that extremely high stock price, they have to have phenomenal
growth, and maintaining that growth is really virtually impossible” (Hill, 2002). Along similar
lines, Marcela Sapone, co-founder of Hello Alfred, argues that the pressure to keep up with
the results can also be self-induced and based on the perception “... that you are on a path to
greatness and that you have to keep it up” (Hill, 2016). Consistent with these ideas, Mishina
et al. (2010), Baucus and Near (1991), and MacLean (2008) show that firms with moderate
to very good performance are more prone to misconduct than firms with poor performance.16

As an additional proxy for the pressure to perform, we also consider the firm efficiency of
Demerjian et al. (2012). The more efficient a firm in the previous fiscal year, the higher the
pressure on the CEO to keep the performance at a high level. In robustness tests, we use two
further proxies for the managerial pressure to perform: (i) an ex-post measure of meeting or

15“When Washington, D.C.-based MicroStrategy’s stock tanked two years ago, putting a hole in what was then
the huge dot-com bubble, the charge was that the company took money from one quarter and put it in the previous
quarter, again to beat those Wall Street earnings projections and keep the stock soaring.” See Hill (2002).

16See Greve et al. (2010) for a more detailed discussion on this topic.
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beating analysts’ forecasts and (ii) institutional investors’ stock holdings.

1.3.2 Managerial ability measure

Our main measure of managerial ability is the MA-Score of Demerjian et al. (2012), which
shows how efficiently managers use their firms’ resources relative to their industry peers. High-
ability managers will use their superior skills and talent to optimize the business processes and
deliver a higher rate of output from given inputs than low-ability managers.

Demerjian et al. (2012) show that the MA-Score outperforms five alternative measures of
managerial ability: (i) historical industry-adjusted stock returns, (ii) historical industry-adjusted
ROA, (iii) CEO compensation, (iv) CEO tenure, and (v) media mentions. The MA-Score is
strongly correlated with manager fixed-effects, indicating that it captures managers’ character-
istics. Only for the MA-Score, the departure announcements of CEOs with the low (high) ability
are associated with positive (negative) stock price reactions. Finally, the empirical link between
the ability of a newly appointed CEO and the subsequent firm performance is the strongest when
managerial ability is measured by the MA-Score. Consequently, the validity tests indicate that
the MA-Score is a reliable measure of managerial talent. Additionally, Acharya et al. (2016)
point out that the MA-Score does not penalize for differences in managerial styles, meaning
that different firms may reach a similar level of outputs with different combinations of inputs.
Demerjian et al. (2012) attribute the MA-Score to the whole management team.

To compute the MA-Score, Demerjian et al. (2012) use data envelopment analysis (DEA).
First, they estimate firm efficiency within industries, comparing the revenues generated by each
firm, conditional on the seven inputs: cost of goods sold (CoGS); selling, general, and adminis-
trative expenses (SG&A); net property, plant, and equipment (PPE); net operating leases (Op-

sLease); net (R&D); purchased goodwill (Goodwill); and other intangible assets (OtherIntan).
In particular, DEA is used to solve the following optimization problem:

max
v

θ = Sales · (ν1CoGS+ν2SG&A+ν3PPE +ν4OpsLease+ν5R&D+ν6Goodwill

+ν7OtherIntan)−1, (1.15)

where θ is the firm efficiency measure produced by DEA that takes a value between 0 and 1.
Firms with values of θ equal to 1 are the most efficient. The lower θ , the less efficient a firm.

The MA-Score is calculated by extracting from the firm efficiency measure the main firm-
specific variables that modify the effectiveness of managerial effort, such as firm size and age,
market share, positive free cash flow – which typically work in favor of manager’s effort – and
complex multi-segment and international operations – which typically challenge managerial
effort. Consequently, the MA-Score is the residual from the estimation of the following Tobit
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regression by industry:

Firm Efficiency = α0 +α1Ln(Total Assets)+α2Market Share+α3Positive Free Cash Flow

+α4Ln(Age)+α5Business Segment Concentration

+α6Foreign Currency Indicator+Year Indicators+ ε (1.16)

In the robustness tests, we use the general managerial ability index of Custódio et al. (2013)
as an alternative proxy of managerial ability.

1.3.3 Sample construction

To study the impact of managerial ability on financial fraud, it is essential to select account-
ing irregularities made with knowledge of falsity and intent to deceive (Hennes et al., 2008).
To identify firms that intentionally and illegally misrepresented accounting reports, we use (i)
the SEC’s Accounting and Auditing Enforcement Releases (AAERs)17 and (ii) the Government
Accountability Office (GAO) (2002, 2003, 2006) Financial Statements Restatements database.
AAERs consist of short summaries of the SEC’s enforcement actions starting from May 17,
1982. The GAO database contains accounting restatements due to either accounting irregulari-
ties or accounting errors between January 1, 1997, and June 30, 2006.

The SEC allegations of fraud already imply intentional accounting manipulation, whereas
the GAO database also contains restatements due to unintentional accounting errors.18 There-
fore, to identify the cases of intentional misreporting, we rely on Hennes et al. (2008),19 who
categorize all restatements in the GAO database as either due to errors or irregularities. Hennes
et al. (2008) demonstrate the importance of distinguishing between accounting errors and irreg-
ularities on the example of significant differences in market reaction to restatement announce-
ments and the number of class-action lawsuits between the two groups. For the restatements
due to accounting irregularities, they observe 12 percentage points lower cumulative abnormal
returns around the restatement announcement and 80 percent more instances of class-action
lawsuits. Therefore, previous studies that utilize the complete GAO database may produce un-
reliable findings.20

17The dataset is available from the Center for Financial Reporting and Management at UC Berkeley’s Haas
School of Business. A detailed description of the data collection is provided in Dechow et al. (2011). The original
AAERs are available at the SEC website: https://www.sec.gov/divisions/enforce/friactions.shtml.

18“. . . for purposes of our review, we focused on financial restatements resulting from accounting irregularities,
including so-called aggressive accounting practices, intentional and unintentional misuse of facts applied to finan-
cial statements, oversight or misinterpretation of accounting rules, and fraud...” See Government Accountability
Office (GAO) (2002).

19We are grateful to the authors for providing public access to the data.
20Hennes et al. (2008) show that the previously documented weak relation between accounting restatements and

CEO/CFO turnover rates is most likely attributable to the mixing together of unintentional accounting errors and
instances of financial fraud.
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Table 1.1 summarizes the sample selection procedure. Using the classification of Hennes
et al. (2008), we drop from the GAO database 1,990 restatements due to accounting errors and
140 duplicates, i.e., restatements related to the same event. In the AAERs database, we keep an
event only if it has an impact on the annual financial statement.21 Following a common practice
in the literature, we eliminate companies in financial services [Standard Industrial Classification
(SIC) codes 6000-6999] from the sample. To identify the first manipulated annual statement
for the restatement announcements in the GAO database, we manually screen 8-K fillings on
EDGAR (Electronic Data Gathering, Analysis, and Retrieval system). We drop the restatements
in the GAO database for which we cannot precisely determine the beginning of the financial
manipulation. Our sample starts in 1995 because of data availability. We have to retrieve
the missing pre-event data in the commercial databases on executive compensation and firm
fundamentals from SEC filings that start being electronically available from around 1993/94.
We do not consider events after 2009 to avoid the risk of undetected financial fraud in our
sample of control firms. Out of the remaining 580 firms, 49 do not have data on managerial
ability, 357 are not covered by ExecuComp, and 18 do not have the required two years of data
in Compustat. In 25 cases, we do not identify a suitable match and thus eliminate those instances
from the sample. The final matched sample consists of 437 companies: 131 fraud firms and 306
control firms.

Table 1.1 Description of the sample selection procedure

Databases

GAO AAERs
Number of firms 2705 805
Less:

Errors (1990)
Duplicates (140)

Combined database 1380

Less:
Financial firms, manipulations before 1995, manipulations after 2009
and if the time period of financial manipulations cannot be determined precisely (797)

Sample of firms that intentionally manipulated financial statements 580

Less:
Firms with missing data on managerial ability (49)
Firms not included in the ExecuComp database (357)
Firms not included in the Compustat database (18)
Firms without suitable matches (25)

Sample of firms that intentionally manipulated financial statements 131
Control firms 306

Table 1.2 shows the distribution of the sample by the year of fraud initiation (Panel A) and
industry (Panel B). Similar to Erickson et al. (2006) and Efendi et al. (2007), the industries with
the highest rate of misrepresented annual reports in the sample are Business services (SIC 73);
Industrial, commercial machinery, and computer equipment (SIC 35); Chemicals and allied

21AAERs are also issued when a firm faces other charges, for example, bribery.
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products (SIC 28); and Electronic and other electrical components, except for computers equip-
ment (SIC 36). The number of fraud firms per year varies from one (in the years 2005, 2006,
and 2007) to 24 (in the year 2000). As the GAO database only covers restatements until 2006
and the SEC devoted fewer resources to accounting fraud investigations with the beginning of
the financial crisis (Ceresney, 2013), there is a lower frequency of events after the year 2004.

1.3.4 Descriptive statistics

Table 1.3 presents the descriptive statistics for the matched sample. Panel A provides infor-
mation on managerial ability. Panel B, C, D present the summary statistics of the proxies for the
performance pressure, CEO compensation, and other firm characteristics, respectively. All the
monetary values are in 1996 dollars. In line with our hypothesis that fraud firms should have
less skillful CEOs, we report for the MA-Score of Demerjian et al. (2012) the right-tailed p-
value. Similarly to Efendi et al. (2007), the rest of the p-values are generally left-tailed because,
based on the previous literature, the average values are expected to be larger for the fraud firms
than for the control firms. For example, CEO compensation among the fraud firms is expected
to be larger than in the control sample. Only for variables for which we do not have a specific
hypothesis (salary, total assets, MVE, book-to-market, earnings-to-price, ROA, sales growth,
stock volatility, firm age, number of board meetings, and CEO tenure), two-tailed p-values are
reported.

The comparison of the two samples reveals that the CEOs of the control firms have on av-
erage a higher ability than the CEOs of the manipulating firms. However, the difference in the
MA-Score of Demerjian et al. (2012) is not statistically significant. Markedly, the manipulating
firms are characterized by significantly higher firm efficiency and cumulative market-adjusted
returns than the control firms, which may indicate that the CEOs of the manipulating firms
have been standing under a particularly high pressure to perform to keep up with expectations.
The CEOs of the two groups of firms have very similar compensation structures with the only
exceptions of salary and restricted stock holdings. On average, the CEOs of the manipulating
firms receive a higher salary and own more restricted shares. The statistically significant differ-
ences between the fraud and control firms exist with respect to the market value of equity, the
debt-to-assets, leverage, the Altman’ Z-score, the acquisition activity, and the issuance of new
capital.

Untabulated results indicate the absence of severe multicollinearity among covariates in the
sample. For example, the tolerance, an indicator of how much collinearity a logistic regression
can bear, is between 0.27 and 0.95 among the covariates used in Efendi et al. (2007), and
between 0.31 and 0.89 among those in Erickson et al. (2006). Further, the variance inflation
factor, an indicator of how much of the inflation of the standard errors could be caused by
collinearity, is smaller than 2.6 and 2.4 for the set of covariates of Efendi et al. (2007) and
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Table 1.2 Sample description

Panel A: Distribution of firms by the year of fraud initiation

Fraud firms Control firms

Number Percentage Number Percentage
Year of firms of firms of firms of firms

1995 5 3.82 14 4.58
1996 10 7.63 23 7.52
1997 8 6.11 14 4.58
1998 13 9.92 30 9.80
1999 18 13.74 40 13.07
2000 25 19.08 55 17.97
2001 16 12.21 46 15.03
2002 14 10.69 27 8.82
2003 5 3.82 17 5.56
2004 11 8.40 31 10.13
2005 1 0.76 1 0.33
2006 1 0.76 1 0.33
2007 1 0.76 4 1.31
2009 3 2.29 3 0.98

131 100 306 100

Panel B: Distribution of firms by industry

Fraud firms Control firms

Number Percentage Number Percentage
SIC code Industry description of firms of firms of firms of firms

10 Agriculture production-crops 1 0.76 1 0.33
13 Oil and gas extraction 6 4.58 17 5.56
20 Food and kindred products 6 4.58 18 5.88
22 Textile mill products 1 0.76 4 1.31
23 Apparel and other finished products 3 2.29 3 0.98
26 Paper and allied products 3 2.29 5 1.63
27 Printing, publishing and allied 1 0.76 1 0.33
28 Chemicals and allied products 13 9.92 34 11.11
33 Primary metal industries 1 0.76 4 1.31
35 Industrial, commercial machinery, and computer equip. 17 12.98 27 8.82
36 Electronic and other electrical comp. 9 6.87 38 12.42
37 Transportation equipment 5 3.82 7 2.29
38 Measuring instruments; photo gds; watches 8 6.11 19 6.21
44 Water transportation 1 0.76 1 0.33
45 Transportation by air 2 1.53 3 0.98
48 Communications 6 4.58 6 1.96
50 Durable goods-wholesale 3 2.29 4 1.31
51 Nondurable goods-wholesale 6 4.58 8 2.61
53 General merchandise stores 2 1.53 3 0.98
54 Food stores 2 1.53 2 0.65
56 Apparel and accessory stores 2 1.53 3 0.98
59 Miscellaneous retail 4 3.05 5 1.63
73 Business services 20 15.27 80 26.14
75 Auto repair, services, parking 1 0.76 1 0.33
79 Amusements, recreation 1 0.76 1 0.33
80 Health services 3 2.29 3 0.98
82 Educational services 1 0.76 3 0.98
87 Other services 2 1.53 4 1.31
99 Nonclassifiable establishment 1 0.76 1 0.33

131 100 306 100

Erickson et al. (2006), respectively.
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Table 1.3 Descriptive statistics

Difference
in means
(p-value)

Fraud firms Control firms

Mean P25 P50 P75 Mean P25 P50 P75

Panel A: Managerial ability
MA-Scoret-1 of Demerjian et al. (2012) 0.01 -0.06 0.00 0.09 0.03 -0.08 0.01 0.13 0.184
Panel B: Performance pressure
Firm efficiencyt-1 of Demerjian et al. (2012) 0.73 0.55 0.80 0.91 0.68 0.48 0.67 0.89 0.014
Returnst-1 0.26 -0.11 0.16 0.47 0.08 -0.23 0.07 0.34 0.002
Panel C: CEO compensation
Salaryt-1 ($mm) 0.61 0.32 0.58 0.78 0.54 0.34 0.48 0.70 0.053
Bonus*t-1($mm) 1.11 0.43 0.88 1.40 0.94 0.23 0.63 1.14 0.103
Option grants*t-1 9.24 0.17 1.57 4.75 6.91 0.22 1.62 5.20 0.202
In-the-money-options*t-1 44.22 1.56 10.80 34.97 34.32 0.71 6.62 28.42 0.180
Restricted stock grants*t-1 0.51 0.00 0.00 0.00 0.44 0.00 0.00 0.00 0.343
Restricted stock holdings*t-1 3.86 0.00 0.00 0.10 1.18 0.00 0.00 0.00 0.068
Incentive ratiot-1 0.30 0.11 0.21 0.41 0.31 0.11 0.23 0.46 0.682
Panel D: Other firm characteristics
Debt-to-assetst-1 0.20 0.06 0.20 0.32 0.00 0.13 0.29 0.033
Inverse interest coveraget-1 0.14 0.03 0.09 0.19 0.21 0.00 0.06 0.16 0.127
Leveraget-1 0.24 0.10 0.25 0.33 0.19 0.01 0.17 0.33 0.023
Altman’s Z scoret-1 0.65 0.51 0.65 0.72 0.24 0.49 0.59 0.70 0.028
Financingt 0.25 0.00 0.00 1.00 0.43 0.00 0.00 0.00 0.411
Total assetst-1($bn) 5.43 0.45 1.42 4.32 3.44 0.42 0.91 2.27 0.286
MVEt-1($bn) 7.31 0.50 1.58 7.72 4.90 0.58 1.28 3.44 0.096
Book-to-market valuet-1 0.44 0.22 0.37 0.55 0.48 0.21 0.34 0.56 0.462
New capital raisedt 0.24 0.00 0.00 0.00 0.16 0.00 0.00 0.00 0.036
Acquisitionst 0.12 0.00 0.00 0.00 0.06 0.00 0.00 0.00 0.012
M&At 0.27 0.00 0.00 1.00 0.19 0.00 0.00 0.00 0.029
Earnings-to-pricet-1 0.02 0.01 0.04 0.06 -0.01 0.01 0.04 0.06 0.322
ROAt-1 0.05 0.02 0.05 0.09 0.04 0.02 0.06 0.10 0.481
Sales growtht-1 0.28 0.01 0.16 0.33 0.49 0.02 0.12 0.25 0.291
Stock volatilityt-1 0.45 0.30 0.41 0.56 0.47 0.31 0.44 0.58 0.261
Firm aget(years) 20.60 7.00 15.00 33.00 18.52 7.00 14.00 28.00 0.179
CEO is board chairt 0.67 0.00 1.00 1.00 0.62 0.00 1.00 1.00 0.344
∆ CEO salaryt > ∆ Firm performancet 0.44 0.00 0.00 1.00 0.43 0.00 0.00 1.00 0.892
Number of board meetingst 7.85 6.00 7.00 9.00 7.46 5.00 7.00 9.00 0.259
CEO tenuret(years) 7.59 2.00 6.00 11.00 7.87 2.00 5.00 11.00 0.724

t is the year of fraud initiation. All monetary variables are in 1996 dollars. Variables marked by ∗ are standardized by salary. The p-values are
left-tailed because, based on the previous literature, the amounts for the fraud firms should be larger than the amounts for the control firms. The
exceptions are the MA-Score of Demerjian et al. (2012) (right-tailed p-value) and the variables for which we do not have a specific hypothesis
(two-tailed p-values): salary, total assets, MVE, book-to-market, earnings-to-price, ROA, sales growth, stock volatility, firm age, number of
board meeting, and CEO tenure. All variables are defined in Appendix 1.A.

1.3.5 Multivariate tests

In the multivariate logistic regressions, the probability of fraud is modeled as a function of
managerial ability, the two determinants of accounting manipulation in our model – the pressure
to perform, and CEO compensation – and the further controls of Efendi et al. (2007) or Erickson
et al. (2006). The dependent variable is one for the fraud firms, and zero otherwise. Because
many fixed-effects cannot be added to a binary-outcome model without inducing biases in the
coefficients (Greene, 2002), we include only year fixed-effects. We address the issue of possible
systematic differences across industries in the robustness tests.

Table 1.4 shows the estimation results of multivariate logistic regressions that include differ-
ent combinations of managerial ability, the pressure to perform, CEO compensation measured
as in Efendi et al. (2007), as well as the other firm-specific characteristics as in Efendi et al.

25



Financial Fraud and Managerial Ability

(2007). The first column is a model with controls of Efendi et al. (2007) only.22 The models (2)
and (3) additionally include the managerial ability measure and the proxies for the pressure to
perform. Model (4) shows a parsimonious regression specification with only managerial ability
and two pressure to perform proxies but no other controls beside year fixed-effects.

Table 1.4 The impact of managerial ability on the probability of financial fraud: Estimation results from
the logistic regressions with controls of Efendi et al. (2007)

(1) (2) (3) (4)

Managerial ability
MA-Scoret-1 of Demerjian et al. (2012) -3.068*** -2.776** -2.801***

(-2.77) (-2.48) (-2.91)
Performance pressure
Firm efficiencyt-1 of Demerjian et al. (2012) 2.288*** 2.125** 2.146***

(2.79) (2.56) (3.32)
Returnst-1 0.635*** 0.619***

(2.69) (3.18)
CEO compensation
Salaryt-1 (log) 0.045 0.079 0.066

(0.25) (0.42) (0.35)
Bonus*t-1 0.081 0.081 0.082

(0.94) (0.92) (0.94)
Option grants*t-1 0.004 0.006 0.005

(0.96) (1.27) (1.18)
In-the-money-options*t-1 (log) 0.067 0.108 -0.006

(0.86) (1.33 (-0.06)
Restricted stock grants*t-1 -0.021 -0.014 -0.023

(-0.31) (-0.20) (-0.33)
Restricted stock holdings*t-1 0.008 0.007 0.008

(0.81) (0.76) (0.79)
Other control variables of Efendi et al. (2007)
Debt-to-assetst-1 0.653 0.732 0.987

(0.91) (1.00) (1.33)
Inverse interest coveraget-1 0.461 0.260 0.138

(0.86) (0.47) (0.25)
Acquisitionst 0.693* 0.659* 0.723*

(1.80) (1.70) (1.84)
New capital raisedt 0.415 0.526* 0.470

(1.40) (1.75) (1.54)
CEO is board chairt 0.204 0.111 0.081

(0.84) (0.45) (0.32)
∆ CEO salaryt > ∆ Firm performancet 0.071 0.057 0.018

(0.31) (0.25) (0.08)
Total assetst-1 (log) 0.085 -0.084 -0.028

(0.85) (-0.72) (-0.23)
Year fixed effects Yes Yes Yes Yes

Model summary statistics
N 437 437 437 437
Pseudo R2 0.043 0.062 0.076 0.050
Hosmer-Lemeshow goodness-of-fit statistic 15.003 12.074 6.587 13.999
p-value 0.182 0.358 0.831 0.233
Area under the ROC curve 0.646 0.671 0.686 0.646

The dependent variable is one for the fraud firms and zero otherwise. t is the year of fraud initiation. All monetary variables are in 1996 dollars.
t-statistics are reported in parentheses. Variables marked by ∗ are standardized by salary. ***, **, and * indicate significance at the 1%, 5%,
and 10% levels, respectively. All variables are defined in Appendix 1.A.

The results in Table 1.4 provide consistent evidence in favor of the stated hypothesis. Man-

22Despite the close replication of the estimation procedure in Efendi et al. (2007), differences in the results are
likely attributable to deviations in the samples of fraud and control firms. For example, Efendi et al. (2007) only
use the restatements announced in the years 2001 and 2002 as collected in the original GAO database.
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agerial ability is always negatively related to the probability of financial fraud and its economic
significance is also strong. According to model (3), all else equal, the odds of financial fraud
decrease approximately by a factor of 1.7 if the MA-Score of Demerjian et al. (2012) changes
from its lower to its upper quartile. To provide a more intuitive interpretation of the results,
similarly to Efendi et al. (2007), we calculate the change in the probability of fraud if the MA-

Score of Demerjian et al. (2012) is shifted and all other independent variables are held constant
at their mean values. In particular, by changing managerial ability from its lower to its upper
quartile the probability of manipulation decreases by 30%.

Markedly, there is also a positive and highly significant relation between both performance
pressure proxies (firm efficiency and cumulative market-adjusted returns) and the probability
of financial fraud. These results are in line with the findings of Mishina et al. (2010), Baucus
and Near (1991), and MacLean (2008) that better performing companies are more likely to be
involved in financial fraud than other firms. The only other control variable with a significant
relation to financial fraud is Acquisitions, which is well in line with previous findings of Erick-
son and Wang (1999). Proxies for debt covenant constraints, compensation variables, and the
quality of corporate governance do not seem to exert a significant impact on the occurrence of
financial fraud.

The results of the Hosmer and Lemeshow tests indicate that the ability of the model to fit
the data improves from the specification (1) to (3). According to the area under the Receiver
Operating Characteristic (ROC) curve, model (3) correctly identifies 69% of the manipulating
firms and outperforms the other models in this respect.

Table 1.5 reports the estimation results of the logistic regressions with the control variables
of Erickson et al. (2006). As in the previous set of regressions, the results show a negative
and statistically significant effect of managerial ability on the probability of fraud. Likewise,
firm efficiency, cumulative market-adjusted returns, and M&A activity are positively related to
financial fraud.

The economic significance of managerial ability is similar in magnitude to the regressions in
Table 1.4. According to model (3), all else equal, as managerial ability changes from its lower
to its upper quartile, the odds of manipulation decrease by approximately a factor of 1.5, which
corresponds to a probability decrease of 24%.

Also in this second set of regressions, based on the Hosmer and Lemeshow test and the
area under the ROC curve, the model with managerial ability and both proxies for performance
pressure (specification (3)) delivers the best goodness-of-fit.
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Table 1.5 The impact of managerial ability on the probability of financial fraud: Estimation results from
the logistic regressions with controls of Erickson et al. (2006)

(1) (2) (3) (4)

Managerial ability
MA-Scoret-1 of Demerjian et al. (2012) -2.553** -2.087* -2.801***

(-2.32) (-1.86) (-2.91)
Performance pressure
Firm efficiencyt-1 of Demerjian et al. (2012) 2.197*** 2.046** 2.146***

(2.68) (2.45) (3.32)
Returnst-1 0.742*** 0.619***

(3.04) (3.18)
CEO compensation
Incentive ratiot-1 -0.404 -0.395 -0.591

(-0.74) (-0.72) (-1.05)
Other control variables of Erickson et al. (2006)
Leveraget-1 1.070 0.980 1.518**

(1.50) (1.36) (1.98)
Altman’s Z scoret-1 0.551 0.376 -0.170

(1.08) (0.74) (-0.31)
M&At 0.552** 0.496* 0.476*

(2.05) (1.83) (1.73)
Financingt 0.051 0.094 0.156

(0.19) (0.33) (0.54)
CEO is board chairt 0.243 0.137 0.156

(0.96) (0.53) (0.59)
Number of meetings (log) 0.433 0.465 0.412

(1.44) (1.53) (1.35)
Missing number of meetings -0.353 -0.327 -0.457

(-0.58) (-0.53) (-0.73)
CEO tenuret (log) 0.066 0.107 0.093

(0.47) (0.75) (0.65)
Firm aget (log) 0.094 0.023 0.010

(0.54) (0.13) (0.05)
MVEt-1 0.009 0.004 0.007

(1.10) (0.44) (0.87)
Book-to-market valuet-1 -0.026 -0.221 0.096

(-0.07) (-0.58) (0.23)
Earnings-to-pricet-1 0.763 0.629 0.691

(0.75) (0.63) (0.76)
ROAt-1 0.416 0.566 0.278

(0.37) (0.49) (0.23)
Sales growtht-1 -0.087 -0.083 -0.090

(-0.95) (-0.90) (-0.91)
Stock volatilityt-1 0.505 1.203 0.587

(0.62) (1.38) (0.64)
Year fixed effects Yes Yes Yes Yes

Model summary statistics
N 437 437 437 437
Pseudo R2 0.045 0.060 0.079 0.050
Hosmer-Lemeshow goodness-of-fit statistic 10.677 7.495 7.829 13.999
p-value 0.471 0.758 0.728 0.233
Area under the ROC curve 0.653 0.665 0.686 0.646

The dependent variable is one for the fraud firms and zero otherwise. t is the year of fraud initiation. All monetary variables are in 1996 dol-
lars. t-statistics are reported in parentheses. ***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively. All variables are
defined in Appendix 1.A.

1.3.6 Additional tests

1.3.6.1 Alternative proxy of managerial ability

The MA-Score of Demerjian et al. (2012) is only one of the possible proxies for the unob-
servable managerial talent. Although Demerjian et al. (2012) demonstrate that the MA-Score
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exhibits an economically significant manager-specific component and it is less noisy than the
existing proxies of managerial ability, they acknowledge that the MA-Score could have some
limitations related to the availability and quality of the data required for its calculation.

To demonstrate the robustness of our findings, we consider an alternative measure of man-
agerial ability. Custódio et al. (2013) construct an index of the generality of a CEO’s human
capital (general managerial ability index) using principal component analysis applied to five
variables that proxy for general human capital: (i) the number of prior different positions, (ii)
the number of companies where a CEO worked, (iii) the number of industries at the 4-digit
SIC level in which a CEO worked, (iv) a dummy variable that equals one if a CEO held a
CEO position at another firm, and (v) a dummy variable that equals one if a CEO worked for a
multi-division firm.

Custódio et al. (2013) suggest that generalist CEOs are particularly valuable to firms oper-
ating in industries hit by shocks, distressed firms, and firms with intense M&A activity. Along
a similar line, Mishra (2014) shows that investors also recognize the value of managers with
general skills and expect from them higher rates of return. Consequently, we expect that CEOs
with more general skills are less likely to engage in illegal accounting manipulation because
their broad knowledge and experience should allow them to find legal solutions to meet perfor-
mance expectations.

Panel A of Table 1.6 reports the estimates of logistic regressions with the MA-Score of

Demerjian et al. (2012), the general ability index of Custódio et al. (2013), and their interaction
term. Besides the performance pressure proxies, models (1) and (2) do not have additional
covariates, models (3) and (4) include the covariates of Erickson et al. (2006), and models
(5) and (6) the covariates of Efendi et al. (2007). Irrespectively of the model specification,
the estimated coefficients for the MA-Score of Demerjian et al. (2012) are consistent with the
stated hypothesis and the previous results. The coefficients are always negative, statistically
significant, and similar in magnitude across the models. The signs of the estimated coefficients
for the general ability index of Custódio et al. (2013) are in line with our predictions, although
the general ability index is only statistically significant in models (5) and (6). Interestingly, the
interaction term between the MA-score and the general ability index is negative and statistically
significant in models (2) and (4), which means that efficient managers (in terms of the MA-

Score) who additionally possess general managerial skills are particularly unlikely to commit
financial fraud.

1.3.6.2 Logistic regression with additional controls

To address concerns of omitted variables that are not included in the set of controls of Efendi
et al. (2007) and Erickson et al. (2006), we also run logistic regressions with additional controls
that, according to the literature, can have an effect on the likelihood of financial fraud.
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Table 1.6 The impact of managerial ability on the probability of financial fraud: Robustness tests

(1) (2) (3) (4) (5) (6)

Panel A: Additional managerial ability proxy
MA-Scoret-1 of Demerjian et al. (2012) -3.008*** -3.367*** -2.857** -3.490*** -2.906** -3.299**

(-2.82) (-3.07) (-2.31) (-2.70) (-2.37) (-2.64)
General ability indext-1 of Custódio et al. (2013) -0.151 -0.134 -0.238 -0.220 -0.272* -0.269*

(-1.06) (-0.92) (-1.49) (-1.34) (-1.73) (-1.67)
MA-Score×General abilityt-1 -1.753* -2.190* -1.828

(-1.70) (-1.91) (-1.64)
Performance pressure Yes Yes Yes Yes Yes Yes
CEO compensation No No Yes Yes Yes Yes
Other controls of Erickson et al. (2006) No No Yes Yes No No
Other controls of Efendi et al. (2007) No No No No Yes Yes
Year fixed effects Yes Yes Yes Yes Yes Yes
N 367 367 367 367 367 367
Panel B: G-index and analysts pressure
MA-Scoret-1 of Demerjian et al. (2012) -3.727*** -2.916*** -2.774** -2.536** -3.556** -2.783**

(-2.99) (-3.01) (-1.97) (-2.30) (-2.30) (-2.36)
G-indext 0.118** 0.105* 0.116**

(2.42) (1.84) (2.23)
Meeting or beating earnings expectationst -0.304 -0.347 -0.343

(-1.33) (-1.45) (-1.39)
Performance pressure Yes Yes Yes Yes Yes Yes
CEO compensation No No Yes Yes Yes Yes
Other controls of Erickson et al. (2006) No No Yes Yes No No
Other controls of Efendi et al. (2007) No No No No Yes Yes
Year fixed effects Yes Yes Yes Yes Yes Yes
N 317 431 317 431 317 431
Panel C: Institutional ownership
MA-Scoret-1 of Demerjian et al. (2012) -3.815*** -3.557*** -3.317** -2.836** -3.648*** -3.322***

(-3.34) (-3.17) (-2.63) (-2.22) (-2.80) (-2.58)
Number of blockholderst 0.143 0.142 0.165

(0.97) (0.84) (0.98)
Institutional ownershipt 0.981 0.985 0.932

(1.00) (0.91) (0.82)
Number of blockholderst-1 0.145 0.182 0.165

(1.06) (1.20) (1.07)
Institutional ownershipt-1 0.895 0.535 0.666

(0.96) (0.51) (0.65)
Performance pressure Yes Yes Yes Yes Yes Yes
CEO compensation No No Yes Yes Yes Yes
Other controls of Erickson et al. (2006) No No Yes Yes No No
Other controls of Efendi et al. (2007) No No No No Yes Yes
Year fixed effects Yes Yes Yes Yes Yes Yes
N 359 346 359 346 359 346

The dependent variable is one for the fraud firms and zero otherwise. t is the year of fraud initiation. t-statistics are reported in parentheses.
***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively. All variables are defined in Appendix 1.A.

Corporate governance is a multidimensional concept. One important aspect of it, the quality
of shareholders’ rights, is commonly measured by the G-index of Gompers et al. (2003) or the
E-index of Bebchuk et al. (2009). Beekes and Brown (2006), among others, show that better-
governed firms release more informative disclosures. Therefore, it is conceivable that the level
of shareholders’ rights could be an important variable for explaining the occurrence of financial
fraud.

Previous studies suggests that managers of most public companies who fail to meet consen-
sus earnings estimates have to face negative stock-price reactions (see, e.g., Bartov et al., 2002;
Kasznik and McNichols, 2002; Skinner and Sloan, 2002). Mergenthaler et al. (2012) show that
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boards of directors penalize CEOs and CFOs for not meeting consensus earnings estimates in
the form of bonus cuts and fewer equity grants. Further, managers face a higher likelihood of
being dismissed. Consequently, meeting or beating earnings expectations are likely to be related
to the pressure to perform.

Institutional investors may also be a relevant factor in explaining financial fraud. Previous
literature shows that institutional investors can act either as “owners” or as “traders.” Many
studies suggest that institutional investors have a monitoring function and, therefore, improve
the quality of corporate governance (Gillan and Starks, 2000; Hartzell and Starks, 2003; Chen
et al., 2007; Edmans, 2009; McCahery et al., 2016). On a different note, Bushee (2001) provides
evidence of adverse effects of an ownership base dominated by short-term-focused institutional
investors. Similarly, Cella et al. (2013) evidence that the investors’ short horizons amplify the
effects of market-wide negative shocks. Nonetheless, Eng and Mak (2003) find no support for
the view that blockholder ownership is related to the quality of disclosures.23 In summary, the
literature suggests that institutional investors could play an important role in corporate gover-
nance as well as in putting pressure on managers to reach certain performance goals.

Table 1.6 presents the results of logistic regressions that additionally control for the level
of shareholders’ rights24 and analysts’ pressure25 (Panel B) as well as institutional investors26

(Panel C). The models (1) and (2) do not include other covariates besides the performance
pressure proxies. The models (3) and (4) include the covariates of Erickson et al. (2006), while
the models (5) and (6) use the controls of Efendi et al. (2007).

The results in Table 1.6 are in line with our hypothesis. The relation between managerial
ability, measured by the MA-Score of Demerjian et al. (2012), and financial fraud remains neg-
ative and statistically significant across the different specifications. The estimated coefficients
vary from -2.6 to -3.4 and are even lower than those in the baseline results. The ability of the
logistic regression to fit the data as measured by the area under the ROC curve (untabulated)
has also improved, indicating that the model with the additional controls is better specified. The
coefficient on the G-index (Panel B) is positive and significant, which suggests that a low level
of shareholders’ rights increases the probability of financial fraud.27 The coefficients on the
meeting or beating earnings expectations (Panel B), institutional ownership, and the number

of blockholders (Panel C) at the year of manipulation and one year before are not statistically
significant.

23A review of the empirical and theoretical findings on the impact of blockholders on firm value can be found in
Edmans (2014).

24The G-index is from the RiskMetrics database.
25Data is from Thomson Reuters I/B/E/S Database.
26Data is from Thomson Reuters Institutional Holdings (13F) Database.
27The results are similar if we use the E-index instead of the G-index.
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1.3.6.3 Econometric approach

Another potential issue with the results could be the estimation method. For example, John-
son et al. (2009) argue that the lack of significance in the relation between financial fraud and
equity-based compensation reported in Erickson et al. (2006) could be partly attributed to the
use of unconditional logistic regressions in the matched-pairs sample. One possible way to try
to capture the matched nature of the data is to include the pairs as the predictors in the model.
However, this procedure could result in biased estimates. An alternative strategy is to estimate
conditional logistic regressions if the stratum-specific parameters can be considered as nuisance
parameters. According to Hosmer Jr and Lemeshow (2013), the conditional likelihood function
will lead to consistent estimators of the slope coefficients. To illustrate the robustness of our
results, we also estimate random-effects logistic regressions (REs) that rely on the assumption
that all the omitted variables are uncorrelated with all the observed variables. Although this as-
sumption is potentially problematic, REs may still be desirable under some circumstances and,
therefore, serve as an additional test for the robustness of our findings.

Table 1.7 The impact of managerial ability on the probability of financial fraud: Estimation results from
the conditional and random-effects logistic regressions

Conditional logistic regressions Random-effects logistic regressions

(1) (2) (3) (4) (5) (6)

MA-Scoret-1 of Demerjian et al. (2012) -2.835* -3.358* -3.545** -2.692*** -2.383** -2.807***
(-1.70) (-1.67) (-2.03) (-2.94) (-2.20) (-2.61)

Performance pressure Yes Yes Yes Yes Yes Yes
CEO compensation No Yes Yes No Yes Yes
Other controls of Erickson et al. (2006) No Yes No No Yes No
Other controls of Efendi et al. (2007) No No Yes No No Yes

Model summary statistics
N 437 437 437 437 437 437
Model chi-square 15.306 39.677 38.219 20.684 30.601 30.614
p-value 0.002 0.004 0.001 0.000 0.045 0.015

The dependent variable is one for the fraud firms and zero otherwise. t is the year of fraud initiation. t-statistics are reported in parentheses.
***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively. All variables are defined in Appendix 1.A.

Table 1.7 provides the results. Besides the performance pressure proxies, models (1) and (2)
are without any additional covariates, models (3) and (4) include the covariates of Erickson et al.
(2006), and models (5) and (6) use the controls of Efendi et al. (2007). Similarly to the results
of the unconditional logistic regressions, also Table 1.7 provides evidence of a negative and
statistically significant relation between managerial ability and the probability of financial fraud.
Furthermore, the magnitudes of the coefficients do not vary substantially from the baseline
results.

In a final step, we check if industry-specific effects have an influence on the results. As al-
ready mentioned, given the small sample size, the inclusion of many fixed-effects in the logistic
regressions could lead to biased estimates. Table 1.2 indicates three industries with the highest
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number of accounting manipulation: (i) Business services; (ii) Industrial, commercial machin-
ery, and computer equipment; (iii) Chemicals and allied products. To rule out that the results
of the paper are driven by the unobservable characteristics of firms in these three industries,
we re-estimate the logistic regression specifications in Tables 1.4-1.5 with a dummy variable
for each of these industries. The results (untabulated) are not qualitatively different from the
previous findings.

1.3.6.4 Propensity score matching

Non-random assignment and the possibility of a systematic relation between the treatment
status (managerial ability) and observable or unobservable firm characteristics may imperil the
accuracy of causal inferences from observational data. For example, a legitimate concern could
be that only low-ability CEOs agree to work for companies that face a tangible risk of violating
debt covenants. Therefore, to address the potential problem of endogeneity, we use the propen-
sity score matching approach as in Armstrong et al. (2010) and Lu et al. (2001). An interesting
reader should refer to these papers for additional details on the estimation approach.

The estimation procedure consists of the following steps. First, we estimate the propensity
scores (i.e., the probability that a firm in a given year will have a CEO with a certain abil-
ity level) using an ordered logistic regression. To specify the ordered logistic regression, we
include proxies for size (total assets and MVE), firm performance (returns), leverage, corpo-
rate governance (CEO-duality, board independence, E-index),28 institutional ownership, and
the number of blockholders.29 These variables are included because they may influence the
managerial skills and efforts. Large firms could attract more skillful managers. Highly levered
firms could be seen as a more challenging working environment for a CEO. Better corporate
governance could results in more performance-sensitive compensation packages for a CEO and,
therefore, attract more skillful managers. High institutional ownership could result in superior
monitoring and influence the quality and effort of a CEO. Second, we match firms by simulta-
neously minimizing the difference between the propensity scores (i.e., the firms with the most
similar environment for attracting a CEO of a particular quality) and maximizing the difference
between managerial ability quartiles (i.e., more dissimilar actual levels of managerial ability)
with the following distance metric:

∆i, j =
(PScorei−PSscore j)

2

(δi−δ j)2 if δi 6= δ j, and ∆i, j = ∞ if δi = δ j, (1.17)

where PScore is the propensity score, δ is the managerial ability quartile of each observation,
and i, j index the individual observations. Third, we perform matching without replacement

28Data on Board independence and the E-index is from the RiskMetrics database.
29Data is from Thomson Reuters I/B/E/S.
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by using a nonbipartite algorithm as suggested by Derigs (1988).30,31 This algorithm finds the
minimum sum of pairwise distances, ∑∆i, j, across all possible permutations, where the fraud
firms are not matched with each other. Fourth, we form a sample of treated and control firms.
A firm belongs to the sample of treated firms (high-skilled managers) if its CEO is in a higher
managerial ability quartile than the respective matched firm. Otherwise, it is assigned to the
sample of control firms. Fifth, we check the covariates balance between the treated and control
samples to ensure the validity of our research design. Finally, we examine the relation between
managerial ability and the frequency of financial fraud.

Table 1.8 shows the summary statistics for the treated and control groups.32 Panel A in-
dicates that we achieve a covariates balance among the treated and control firms based on the
variables we matched on. The only exception is leverage. However, as the economic difference
in terms of leverage between the two samples is rather small (27% vs. 22%, on average), it is
unlikely that it will confound our estimates of the impact of managerial ability on the probability
of financial fraud.

Table 1.8 Covariate balance between the matched pairs: Treated firms (high-skilled managers) and
control firms (low-skilled managers)

Difference
in means
(p-value)

Treated firms Control firms

Mean P25 P50 P75 Mean P25 P50 P75

Panel A: Variables used to estimate propensity score
Total assetst-1($bn) 3.84 0.68 1.31 4.01 12.26 0.64 2.46 6.54 0.124
Returnst-1 0.05 -0.19 0.06 0.24 0.00 -0.28 0.02 0.27 0.504
MVEt-1($bn) 6.38 0.58 1.47 4.24 14.27 0.61 1.59 7.28 0.192
Leveraget-1 0.22 0.09 0.22 0.34 0.27 0.17 0.28 0.35 0.029
CEO is board chairt 0.68 0.00 1.00 1.00 0.67 0.00 1.00 1.00 0.879
Institutional ownershipt 0.66 0.53 0.71 0.81 0.66 0.51 0.69 0.78 0.729
Number of blockholderst (log) 1.00 0.69 1.10 1.29 0.95 0.63 1.01 1.32 0.450
E-indext 2.35 2.00 2.00 3.00 2.16 1.00 2.00 3.00 0.307
Board independencet 0.62 0.50 0.67 0.75 0.65 0.50 0.67 0.82 0.425
Panel B: CEO compensation
Salaryt-1 ($mm) 0.70 0.45 0.63 0.91 0.76 0.48 0.68 0.95 0.267
Bonus*t-1($mm) 1.04 0.24 0.89 1.38 0.86 0.00 0.57 1.32 0.252
Option grants*t-1 7.84 0.03 1.06 3.22 3.59 0.00 1.28 4.01 0.318
In-the-money-options*t-1 ($mm) 0.02 0.00 0.01 0.03 0.01 0.00 0.01 0.02 0.186
Restricted stock grants*t-1 0.39 0.00 0.00 0.07 0.52 0.00 0.00 0.00 0.525
Restricted stock holdings*t-1 1.71 0.00 0.00 1.56 1.91 0.00 0.00 1.91 0.716
Incentive ratiot-1 0.28 0.13 0.21 0.38 0.24 0.07 0.19 0.34 0.244

t is the year of fraud initiation. Variables marked by ∗ are standardized by salary. All variables are defined in Appendix 1.A.

In the estimation of the propensity score, we do not account for the compensation structure.

30We thank the Biostatistics department of Vanderbilt University for making the algorithm freely available.
31As an illustration of a nonbipartite algorithm, suppose we had four CEOs with tenures of 0, 4, 6, and 10

years. A greedy algorithm would first pick the nearest pair, (4,6), remove them, and then match (0,10) for a total
distance of |4−6|+ |0−10| = 12. The nonbipartite algorithm would match (0,4) and (6,10) for a total distance
of |0−4|+ |6−10|= 8. The total distance for the greedy match is 50% larger, 12/8 = 1.5, and one matched pair
of CEOs is ten years apart. The nonbipartite algorithm has both pairs matched within five years.

32Here, we only show the statistics for matched pairs (96 control firms and 96 treated firms) in which one of the
firms was involved in illegal accounting manipulation.
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Thus we assume that the compensation is determined based on the ability of a hired CEO. How-
ever, from the perspective of agency theory, compensation could have an important impact on
the CEO’s effort. If there is a problem of incentives alignment between CEO and shareholders,
even a highly skilled manager could deliver poor performance. Moreover, the prevailing view
in the literature is that CEO’s equity incentives are one of the most important determinants of
accounting manipulation. To mitigate the concern that our results are attributable to the differ-
ences in equity incentives between the two samples, Panel B of Table 1.8 presents the summary
statistics on the proxies for equity incentives used in our main analysis for the treated and con-
trol groups. The p-values indicate that there are no statistically significant differences in the
compensation structure between two samples.

Table 1.9 presents the results on the relation between managerial ability and financial fraud
in the matched sample of 192 firms. Columns (3) and (4) present the frequency of financial
fraud for each possible pairing of managerial-ability quartiles and for the pooled sample. For
example, the first raw of Table 1.9 presents the results for the matched pairs in which CEOs
with MA-Scores in the top-quartile of the distribution (treated, column (1)) are associated to
CEOs with MA-Scores in the third quartile of the distribution (control, column (2)). For these
quartile pairs, we observe 9 cases of accounting manipulation among the treated firms and 12
cases among the control firms. As expected by the matching procedure, columns (6) and (7)
indicate that the difference in managerial ability (treatment) between the two pooled samples is
statistically significant. The comparison of the two groups of firms in the pooled sample (last
row) shows that there are significantly more instances of financial fraud among the control firms
with lower-ability managers (56) than among the treated firms with higher-ability managers
(40).

Table 1.9 Frequency of the observed financial fraud cases: Treated firms (high-skilled managers) and
control firms (low-skilled managers)

Managerial ability Accounting manipulations Average MA-Score of
quartiles frequency Demerjian et al. (2012)

Test of Difference in
Treated Control Treated Control proportions Control Treated means
firms firms firms firms (z-stat) firms firms (t-stat.)

4 3 9 12
4 2 8 5
4 1 3 4
3 2 6 18
3 1 6 11
2 1 8 6

Pooled Pooled 40 56 -2.17** 0.092 -.0689 11.130***

***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively. All variables are defined in Appendix 1.A.

Unfortunately, the small sample does not allow us to perform statistically meaningful tests
for each possible pairing of managerial ability quartiles. However, only for the 4-2 and 2-1
quartiles pairs the frequency of financial fraud is higher in the treated group and only by 5 cases
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in total. Consequently, the results in Table 1.9 reinforce our hypothesis that managerial ability
is negatively related with the occurrence of illegal accounting manipulation.

1.4 Summary and conclusions

This paper contributes to the literature on the determinants of illegal accounting manipula-
tion by focusing on the role played by managerial ability. To conceptualize the impact of man-
agerial ability on accounting manipulation, we extend the principal-agent model of Goldman
and Slezak (2006), in which a manager’s choice of costly effort and accounting manipulation
directly influences the firm’s terminal cash flow. If a manager not only receives stock-based
compensation, but also faces high pressure to reach a performance target, the model predicts a
negative impact of managerial ability on the probability of financial fraud.

By analyzing a sample of firms that engaged in intentional accounting manipulation in the
period 1995-2009, we detect the presence of a negative, statistically significant, and econom-
ically relevant relation between managerial ability and the frequency of financial fraud. The
results are robust to the alternative model specifications and estimation techniques. The em-
pirical analysis also shows that the performance pressure and acquisition activities increase the
probability of accounting manipulation. However, our results do not support the existence of a
link between managers’ equity-based compensation and the likelihood of financial fraud.

Our theoretical model can be extended along several directions. Future research may gen-
eralize the model to account for the horizon of the entrepreneur, the endogenous choice of the
capital structure, and strategic interactions among companies.
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Appendix

1.A Variable definitions

Managerial ability
MA-Score of Demerjian et al. (2012) Residual from a regression of firm efficiency – separately run for each industry – on

total assets, market share, a free-cash-flow indicator, firm age, business-segment
concentration, a foreign-currency indicator, and year fixed effects.

General ability index of Custódio et al. (2013) First factor of applying principal components analysis to five proxies of general
managerial ability: past number of positions, past number of firms, past number of
industries, a CEO experience dummy and conglomerate experience.

Performance pressure
Firm efficiency of Demerjian et al. (2012) Firm efficiency measure generated using data envelopment analysis.
Returns Cumulative market-adjusted returns over the 12-month period before the first year

illegally manipulated.
Control variables of Efendi et al. (2007)
Total assets Total value of assets (Compustat item at).
CEO is board chair Dummy variable that equals one if the CEO is also the chairman of the board and zero

otherwise.
∆ Salary > ∆ Performance Dummy variable that equals one if an increase in CEO’s salary (ExecuComp item

salary) is positive and exceeds the average increase in net income (Compustat item
ni), earnings per share (Compustat item epsfx), and sales (ExecuComp item sale).

Debt-to-assets Long-term debt to total assets (Compustat item at/Compustat item dltt).
Inverse interest coverage Interest expense to operating income before depreciation (Compustat item

xint/Compustat item oibdp).
New capital raised Dummy variable that equals one if the sum of new long-term debt (Compustat item

dltis) and new equity (Compustat item sstk) exceeds 20% of total assets (Compustat
item at).

Acquisitions Dummy variable that equals one if acquisition sales (Compustat item aqs) are at least
20% of total sales (Compustat item sale).

Salary CEO’s base salary (ExecuComp item salary).
Bonus CEO’s bonus (ExecuComp item bonus) scaled by CEO’s salary (ExecuComp item

salary), winsorized at the 1st and 99th percentiles.
Options grant Value of CEO’s options granted during the year using Black-Scholes methodology

(ExecuComp item option_awards_blk_value), winsorized at the 1st and 99th
percentiles.

In-the-money options Estimated value of exercising CEO’s vested options (ExecuComp item
opt_unex_exer_est_val) and CEO’s unvested options (ExecuComp item
opt_unex_unexer_est_val) at the fiscal year-end, winsorized at the 1st and 95th
percentiles.

Restricted stock grant Value at the date of grant of CEO’s restricted stock granted during the year,
(ExecuComp item rstkgrnt), winsorized at the 1st and 99th percentiles.

Restricted stock holdings Value of CEO’s restricted stock holdings at the fiscal year-end (ExecuComp item
stock_unvest_val), winsorized at the 1st and 99th percentiles.

Control variables of Erickson et al. (2006)
CEO is board chair Dummy variable that equals one if the CEO is also the chairman of the board and zero

otherwise.
Number of meetings Number of board meetings during the fiscal year (ExecuComp item Nummtgs).
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Missing number of meetings Dummy variable that equals one if the number of meetings variable is missing and zero
otherwise.

Tenure CEO tenure.
Leverage Total debt (Compustat item dltt + Compustat item dlc) divided by total assets

(Compustat item at).
Financing Dummy variable that equals one if Freecash is negative and zero otherwise, where

Freecash is [Cash from operations (Compustat item oancf ) - Average capital
expenditures over three years (Compustat item capx)] /Current assets (Compustat
item act).

Altman’s Z score Z score of Altman (1968) calculated as in Begley et al. (1996):
Z = 0.012X1 +0.014X2 +0.033X3 +0.006X4 +0.999X5.

MVE Market value of equity (Compustat item csho times Compustat item prcc f ).
Book-to-market Book value of equity (Compustat item seq) to market value of equity.
ROA Net income divided by total assets (Compustat item ni/Compustat item at).
Sales growth Percentage change in sales (Compustat item sale).
Earnings-to-price Net income per share divided by stock price (Compustat item ni/Compustat item prcc f ).
M&A Dummy variable equals to one if acquisition sales (Compustat item aqs) is positive.
Firm age Number of years since the firm’s IPO (from CRSP).
Stock volatility Standard deviation of returns over 60 months (ExecuComp item bs_volatility).
Incentive ratio Ratio constructed as in Bergstresser and Philippon (2006):

INCENT IV ERAT IOit =ONEPCTit /(ONEPCTit +Salaryit +Bonusit ), where
ONEPCT is a dollar change in the value of CEO’s stock and option holdings
resulting from a one percent change in the firm’s stock price.

Other controls
Board independence Fraction of independent (outside) directors on the board.
G-index Governance index of Gompers et al. (2003), which is based on 24 antitakeover provisions.
E-index Governance index of Bebchuk et al. (2009), which is based on 6 antitakeover provisions.
Meeting or beating earnings expectations Dummy variable that equals one if in the year of manipulation the firm has met or

beaten analyst forecast and zero otherwise.
Institutional holdings Average annual institutional ownership at the end of the fiscal year.
Number of blockholders Average annual number of blockholders at the end of the fiscal year.
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1.B Proofs and additional results

Proof of Proposition 1:

Proof. At t = 0, the manager correctly anticipates that the intermediate period stock price, P1,
follows a normal distribution with the following moments:

E[P1|IM
0 ] =

1
1+ω1

[
(βe+α)V0−α

e(1+ξ )V0−ω0− γ x̄σ
2
ε

]
, (1.B.18)

Var[P1|IM
0 ] =

(
1

1+ω1

)2

σ
2
η . (1.B.19)

The substitution of Eqs. 1.B.18-1.B.19 into the manager’s objective function (Eq. 1.9) re-
sults in

E[UM(ω)|IM
0 ] = ω0 + ω̄

[
(βe+α)V0−α

e(1+ξ )V0−ω0− γ x̄σ
2
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]
− δ

2
e2

−ρϕαV0−
γ

2
ω̄

2V 2
0 σ

2
η − γρ(1−ρ)ϕ2

α
2V 2

0 . (1.B.20)

The objective function of the manager (Eq. 1.9) is concave, and the constraint (Eq. 1.3) is
linear. Therefore, the Kuhn-Tucker conditions are both necessary and sufficient. The optimal
strategy of the manager e(•) and α(•) must satisfy the following set of equations:

[ω̄V0−ρϕV0−2γρ(1−ρ)ϕ2V 2
0 α(•)+µ]α(•) = 0, (1.B.21)

ω̄V0−ρϕV0−2γρ(1−ρ)ϕ2V 2
0 α(•)+µ ≤ 0, (1.B.22)

[βω̄V0−δe(•)+µβ ]e(•) = 0, (1.B.23)

βω̄V0−δe(•)+µβ ≤ 0, (1.B.24)

[∆− (βe(•)+α(•)]−α
e(1+ξ ))]µ = 0 and µ ≥ 0, (1.B.25)

where µ is the Lagrange multiplier and ω̄ ≡ ω1

1+ω1
.

The solution to the Kuhn-Tucker conditions (Eqs. 1.B.21-1.B.25) yields the results stated in
the proposition.

Optimal choice of effort, e(•):
The optimal effort strategy given a compensation contract ω = {ω0,ω1} and a binding per-

formance threshold, ∆:

(i) If α(•) = 0,

e(•) = ∆+αe(1+ξ )

β
. (1.B.26)
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(ii) If α(•)> 0,

e(•) = 2βγρ(1−ρ)ϕ2V0(∆+αe(1+ξ ))+ρϕβV0

2β 2γρ(1−ρ)ϕ2V0 +δ
. (1.B.27)

Equilibrium compensation contract, ω = {ω0,ω1}, and performance threshold, ∆:

(i) If α(•) = 0,

ω̄(•) = ω1

1+ω1
=

β 2/δ

γσ2
η +β 2/δ

, (1.B.28)

∆(•) = β 2V0−δαe(1+ ε)

δ
. (1.B.29)

(ii) If α(•)> 0,

ω̄(•) = ω1

1+ω1
=

β 2V 2
0 /δ −ξ/2γρ(1−ρ)ϕ2

1/2γρ(1−ρ)ϕ2 + γV 2
0 σ2

η +β 2V 2
0 /δ

, (1.B.30)

∆(•) = (K +δ ) [K− εV0δ −ρϕV0δ ]−δK/β 2 [(K +δ )αe(1+ ε)−ρϕV0β 2 +β 2ρϕ
]

δ 2K/β 2 +2β 2V 2
0 δ

.

(1.B.31)

(iv) The fixed component of the compensation package, ω0, is derived from Eq. 1.13 by set-
ting the expected utility of the manager equal to the reservation utility.

Proof. The optimal compensation contract, ω = {ω0,ω1}, and the optimal performance thresh-
old, ∆, are obtained by solving the entrepreneur’s maximization problem (Eqs. 1.12 and 1.14).
Using the fact that the participation constraint (Eq. 1.13) binds in the equilibrium and the ex-
pression for the manager’s expected utility (Eq. 1.B.20), the entrepreneur’s objective function
can be rewritten in the following way:

E[UE(•)] = q [βe∗V0 −ρϕα
∗V0−

γ

2
(ω̄)2V 2

0 σ
2
η − γρ(1−ρ)ϕ2V 2

0 (α
∗)2−ξ α

∗V0−
δ

2
(e∗)2 ]

+ (1−q)
[
βe∗∗V0−ρϕα

∗∗V0−
γ

2
(ω̄)2V 2

0 σ
2
η − γρ(1−ρ)ϕ2V 2

0 (α
∗∗)2

−ξ α
∗∗V0−

δ

2
(e∗∗)2

]
, (1.B.32)

where q is the probability that the manager’s choices of effort and manipulation are unaffected
by the performance constraint. {e∗,α∗} are optimal choices of effort and manipulation unaf-
fected by the performance constraint. {e∗∗,α∗∗} are given by Eq. 1.11 and Eqs. 1.B.26-1.B.27.
Substituting the expressions for {e∗,α∗} and {e∗∗,α∗∗} and solving the maximization problem
for ω1 and ∆ provide the results given in Eqs. 1.B.28-1.B.31. Substituting the expression for
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ω1 in Eq. 1.13 and solving for ω0 yields the equilibrium performance-insensitive part of the
compensation contract.
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Chapter 2

Analyst Coverage, Monitoring, and Firm
Value: Evidence from Quasi-natural
Experiments
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2.1 Introduction

Previous empirical studies suggest that there is a positive correlation between analyst cov-
erage and firm value.1 However, potential endogeneity concerns, i.e., analyst coverage is likely
endogenous (Doukas et al., 2005), hinder the causal interpretation of the discovered association.
A first identification problem is the direction of causality, because it is unclear whether cover-
age influences firm value or analysts follow the most valuable firms (Kee H. Chung, 1996). A
second identification problem is unobservable firm characteristics that influence both analyst
coverage and firm value and therefore result in biased estimates.

Additionally to the problem with establishing causality, the mechanism behind the detected
positive association between analyst coverage and firm value remains an active area of research.
Specifically, previous literature offers several complementary channels of analyst value creation
that depend on the role of analysts as (i) information intermediaries (Jegadeesh, Kim, Krische,
and Lee, 2004; Kelly and Ljungqvist, 2012), (ii) biased transmitters of favorable information
and generators of investor sentiment (Hong and Kubik, 2003; Doukas et al., 2005), (iii) monitors
of management decisions (Jung et al., 2012; Irani and Oesch, 2013; Chen et al., 2015) and (iv)
modifiers of investor recognition (Li and You, 2015). Alternatively, Fuller and Jensen (2002)
and He and Tian (2013) show that analysts create excessive pressure on managers to deliver
short-term results and therefore cause long-term value destruction for the firms under their
coverage.

This paper aims to fill the missing gaps in the relation between analyst coverage and long-
term firm value by establishing a causal link between analysts and firm value and investigating
the mechanism of analyst value creation. To uncover causality, we employ two quasi-natural
experiments that have been widely used in recent literature.2 Our identification strategy relies on
coverage terminations due to mergers and closures of brokerage houses, which are unrelated to
firms’ prospects and therefore cause exogenous variation in analyst coverage. Thus, overlapping
coverage typically forces the surviving brokerage house to fire redundant analysts after the
merger (Irani and Oesch, 2013) and brokerage firms quit research for strategic reasons, rather
than to hide negative news about the stocks their analysts cover (Kelly and Ljungqvist, 2012).
Additionally, our identification approach not only allows the estimation of causal effects but
also addresses the omitted variables problem by allowing multiple shocks to affect different
firms at different times.

Following previous literature, we identify 37 brokerage exits between 1998 and 2008, asso-
ciated with 1,157 unique stocks that experience exogenous coverage terminations. Employing

1See Kee H. Chung (1996); Branson et al. (1998); Demiroglu and Ryngaert (2010); Irvine (2003); Kelly and
Ljungqvist (2012); Li and You (2015).

2See Hong and Kacperczyk (2010); Kelly and Ljungqvist (2012); Derrien and Kecskés (2013); He and Tian
(2013); Fong et al. (2014); Irani and Oesch (2016); Chen et al. (2015); Balakrishnan et al. (2014); Irani and Oesch
(2013); Li and You (2015).
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a generalized difference-in-differences methodology, we estimate the causal impact of cover-
age terminations on the long-term value of a firm. To approximate long-term firm value, we
use four alternative measures: Tobin’s q, excess value (Berger and Ofek, 1995; Hoechle et al.,
2012), market-adjusted Tobin’s q (Litov et al., 2012), and strategy-adjusted Tobin’s q (Litov
et al., 2012). Incentivized by the finding of Li and You (2015) that analysts do not create value
for the firms under their coverage by monitoring, we revisit this question and investigate the
monitoring role of analyst coverage.

Using this quasi-experimental design, we provide causal evidence that a reduction in ana-
lyst coverage decreases the long-term value of a firm. The size of the effect varies between
-3.14% and -13.1%, depending on the firm value measure. Following the methodology in
Rhodes–Kropf et al. (2005), we show that coverage terminations have an adverse effect on
fundamental value and do not cause a significant mispricing correction. Further, we provide
several distinct and robust sets of evidence that analysts perform a monitoring function for the
firms under their coverage. Our analysis reveals that the negative effect of coverage termina-
tions on the fundamental value of a firm is only present among the firms with less independent
boards. In contrast, we find no evidence that a decrease in analyst coverage negatively affects
the firm value of the well-governed firms. We show that these firms realize the loss of ex-
ternal monitoring after coverage terminations and adjust the quality of internal monitoring by
increasing the number of independent directors on their boards. Our results suggest that board
independence is a substitute for analyst coverage in monitoring management teams.

In further tests, we demonstrate that our results are not driven by the differences between the
treated and control firms. First, the inclusion of control variables in the difference-in-differences
regressions does not change the magnitude of the estimated effects. This result also indicates
that the coverage shock is random. Second, using the semiparametric difference-in-differences
estimator of Abadie (2005), which does not rely on the strong parallel trend assumption and tol-
erates potential differences in observable and unobservable characteristics between the treated
and control groups, we confirm our main findings. Coverage terminations have a negative effect
on firm value and a good quality of internal monitoring, as measured by the fraction of inde-
pendent directors on the board, substitutes the loss of external monitors. We further reinforce
our findings that analysts create value by monitoring. First, we demonstrate that coverage ter-
minations also negatively affect operating performance, which is, in contrary to the firm value
measures, independent of market expectations and reveals managerial effort. Second, we con-
firm the finding of Hong and Kacperczyk (2010) that analysts monitor only firms with high
analyst coverage. Third, we show that our results are not driven by the changes in investor
recognition as suggested by Li and You (2015). Finally, we confirm the validity of our esti-
mation approach. We demonstrate that the treated firms lose, on average, approximately one
analyst as compared to the pre-treatment year and the control firms. The placebo tests that shift
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the dates of 37 brokerage exits two years in the past show that the parallel trend assumption of
the difference-in-differences estimator is satisfied.

Our paper makes several contributions. Primarily, we add to the empirical literature on
analyst coverage and firm value by demonstrating the long-term causal impact of coverage ter-
minations on firm value. Our results complement the literature on the mechanism of analyst
value creation. While Li and You (2015) suggest that analysts create value solely by changing
investor recognition, we show that analysts also create value by monitoring. Our findings differ
from Li and You (2015), because we use the firm value measures that are less biased and more
suitable for capturing the analysts’ monitoring, which is only observable in the long run. Con-
trary to this paper, Li and You (2015) investigate market reaction upon the announcements of
coverage initiation and termination, which is more likely to reflect short-term value effects that
arise from the changes in liquidity or investor recognition. Moreover, abnormal announcement
returns can be biased because of irrational investors’ reactions, information leakage or rumors,
and imprecise event dates. The identification of exact announcement dates of brokerage closures
is particularly difficult, because analysts are likely to inform their clients before any public an-
nouncements are made. Investors of the firms affected by brokerage mergers are unlikely to
recognize a reduction in analyst coverage immediately after coverage terminations. Finally, our
study contributes to the literature on corporate boards by showing that board independence is a
substitute for the analysts’ monitoring.

The remainder of this paper is structured as follows. In Section 2.2, we review the possible
mechanisms of analyst value creation and the related literature. Section 2.3 presents our iden-
tification strategy and the sample construction. Section 2.4 reports the results of the empirical
analysis. Section 2.5 shows additional robustness tests. Section 2.6 concludes.

2.2 Theoretical background and related literature

According to the standard valuation approach in corporate finance, the value of a firm equals
the sum of its expected future cash flows discounted by the firm’s weighted average cost of cap-
ital. Consequently, a causal link between analyst coverage and firm value implies that analysts
affect either the firm’s future cash flows, the firm’s cost of capital or both factors simultaneously.

Acting as information intermediaries, analysts influence the firm’s cost of capital, i.e., the
discount factor in the valuation formula. Several studies demonstrate that analysts engage in
costly discovery of private information and that investors value this activity (e.g., Chen et al.,
2010; Hansen, 2015). For instance, analysts can identify neglected facts through personal meet-
ings with management, investors, and conference calls or by using non-management sources,
such as surveys, channel checks, and industry contacts (Daniel et al., 2016). By redistributing
information more equally across the market, analysts help to mitigate the asymmetric informa-
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tion problem (e.g., Hansen, 2015). Lower information asymmetry decreases the firm’s cost of
capital and thus increases the value of a firm.

Analyst reports may, however, contain systematic biases, which arise from the potential
conflicts of interest and thus cause significant misvaluation of the covered stocks.3 For instance,
analysts could issue over-optimistic reports either to please the current and potential clients of
their employer (investment bank) or to experience favorable career outcomes (Hong and Kubik,
2003). The notable example of an over-optimistic bias in analysts’ recommendations is the
case of Enron. One month after reporting massive accounting losses in October 2001, Enron
filed for Chapter 11 protection that became one of the largest bankruptcies in the history of the
United States. However, 90 percent of all the analysts covering Enron were recommending the
company’s stock as a “buy” or “strong buy” just six weeks before its bankruptcy filing. Doukas
et al. (2005) show that biased analysts’ reports boost investor optimism and cause share prices
to trade above fundamentals.

Analysts could have a positive effect on both the firm’s future cash flows and its cost of
capital if they perform a monitoring function (Jensen and Meckling, 1976; Fama, 1980). By
following the firm’s reports and directly interacting with the firm’s management, analysts are
likely to unmask the true firm’s performance, increase investor scrutiny of the firm’s manage-
ment, and as a result improve the firm’s operating performance. For example, Irani and Oesch
(2013) find that a decrease in coverage causes a decline in financial reporting quality. Chen et al.
(2015) show that after exogenous coverage reductions, the value of cash holdings drops, CEOs
receive higher excess compensation, and firms are more likely to engage in value-destroying ac-
quisitions. By exercising a governance function and thus improving the alignment of interests
between shareholders and managers, analysts reduce agency problems in the firms under their
coverage and therefore increase their value.

Building on Merton (1987), Li and You (2015) find consistent support for analysts creating
value by increasing investor demand for the followed firms’ stocks but not by monitoring or by
reducing information asymmetry. Investor recognition is a related but distinct to information
asymmetry source of analysts’ value that does not necessarily require a change in operating
performance. In particular, analysts’ marketing efforts increase investor recognition of the fol-
lowed stocks and thus reduce firms’ cost of capital and cause stock prices to grow. Li and You
(2015) argue that firms actively quest for analyst coverage to avoid a valuation discount that

3On April 29, 2003, the SEC announced billion dollar settlement with ten Wall Street firms: Bear, Stearns &
Co. Inc.; Credit Suisse First Boston LLC; Goldman, Sachs & Co.; Lehman Brothers Inc.; J.P. Morgan Securities
Inc.; Merrill Lynch, Pierce, Fenner & Smith, Incorporated; Morgan Stanley & Co. Incorporated; Citigroup Global
Markets Inc., f/k/a Salomon Smith Barney Inc.; UBS Warburg LLC; and U.S. Bancorp Piper Jaffray Inc.; and two
individual analysts: Jack B. Grubman and Henry M. Blodget; arising from the investigation of research analyst
conflicts of interest (Labaton, 2003).
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originates from lower liquidity.4,5

Finally, some studies argue that analyst coverage has no or even a negative value (Fuller
and Jensen, 2002; He and Tian, 2013). For example, Brennan and Subrahmanyam (1995) point
out that “security analysis is a costly activity whose social benefits remain largely unexplored.”
Hermalin and Weisbach (2012) suggest that a better disclosure can aggravate agency problems
and the related costs. Their theoretical analysis predicts that firms, for which a reform that,
holding other things constant, increases the formal disclosure requirements is binding, should
experience an increase in CEO’s compensation and turnover rates, and a decrease in firm value.
Graham et al. (2006) and Dichev et al. (2016) demonstrate that most CFOs are ready to sacri-
fice the long-term firm value to meet the short-term earnings targets. For example, in January
2005, shares of eBay fell by nearly 12 US dollars in after-hours trading, “because its quarterly
earnings missed Wall Street’s expectations by a penny a share – despite profits that were up by
44 percent” (Rivlin, 2005).

2.3 Methodology

2.3.1 Identification strategy

The well-documented endogenous nature of analyst coverage hinders causal inferences on
the link between security analysts and firm value. For instance, an analyst may follow a firm
because of the firm’s expected growth opportunities (McNichols and O’Brien, 1997), under-
writing relationship between the firm and the investment bank (Michaely and Womack, 1999;
Scherbina, 2008), or the analyst’s career concerns (Hong and Kubik, 2003).

To overcome the endogeneity issue and to uncover the causal impact of analyst coverage on
firm value, we employ a quasi-experimental design that exploits exogenous reductions in analyst
coverage due to brokerage houses mergers and closures. Previous studies prove that brokerage
exits generate exogenous variation in analyst coverage. Kelly and Ljungqvist (2012) show that
brokerage houses closures occur for the reasons unrelated to the covered firms’ prospects. Irani
and Oesch (2013) demonstrate that after the merger the surviving entity typically fires redundant
analysts due to overlapping coverage, i.e., when analysts from the target and acquiring houses
were following the same companies. Several recent studies use this quasi-experimental design
– initially suggested by Hong and Kacperczyk (2010) – to study the effect of competition on

4This result is in line with previous literature (Kadlec and Mcconnell, 1994; Chen et al., 2004; Cliff and Denis,
2004; Anantharaman and Zhang, 2011; Kirk, 2011; Bushee and Miller, 2012; Sibilkov et al., 2013).

5“Friedman’s Inc. became a Wall Street orphan last year when ABN Amro Bank NV, the only major financial
firm to publish research on the jeweler’s stock, closed its U.S. stock analysis operations. But Friedman’s didn’t go
begging for other research coverage - it went out and bought some. . . . And clients like Friedman’s say they don’t
mind that it looks like they are paying for bullish coverage. Says Friedman’s CEO Bradley Stinn: 'We just want
people talking about us.'. ” See Craig (2003).
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bias in the context of analyst earnings forecasts (Hong and Kacperczyk, 2010), the impact of
analyst coverage on short-term stock price movements (Kelly and Ljungqvist, 2012), corporate
investment and financing policies (Derrien and Kecskés, 2013), innovation (He and Tian, 2013),
corporate disclosure (Irani and Oesch, 2013), and corporate governance (Chen et al., 2015).

To identify coverage terminations related to brokerage houses mergers and closures, we
closely follow the procedures from the studies mentioned above. Following Kelly and Ljungqvist
(2012), we collect brokerage closures by searching press releases in the LexisNexis database.
To identify mergers of brokerage houses, we follow Hong and Kacperczyk (2010) and select
M&A deals where a financial institution (firms with SIC codes 6211 and 6282) acquires 100
percent of an another financial institution. We restrict our sample to the period between 1998
and 2008 for two reasons. First, the segment data before 1997 – we use it to construct our
firm value measures and also some control variables (e.g., unique strategy) – is affected by the
excessive flexibility in defining operating segments according to the Statement of Financial Ac-
counting Standards No. 14 (SFAS 14). In particular, Botosan and Stanford (2005) demonstrate
that firms use SFAS 14 to hide profitable segments operating in less competitive industries than
their primary operations. With the introduction of the Statement of Financial Accounting Stan-
dards No. 131 in 1997, public companies are required to disclose in interim financial reports
and annual financial statements predefined information about operating segments, products and
services, geographic areas, and major customers. Second, for the years after 2009, we have
no information on the employment relationship between analysts and brokerage houses, which
precludes the identification of firms affected by coverage terminations. We do not consider bro-
kerage exits in which the closed brokerage house or the merged brokerage houses follow only
financial firms. Our final sample consists of 37 events.

To collect a sample of firms affected by the exogenous coverage reductions due to 37 bro-
kerage exits, we proceed as follows. For the merger-induced coverage terminations, we follow
Kelly and Ljungqvist (2012) and retain only those firms that are covered by the analysts from
both merging brokerage houses one year before and in the year of the merger. We impose an
additional restriction that the surviving entity continues following those firms one year after the
merger. In this way, we avoid potentially endogenous coverage reductions due to the surviving
entity’s decision to stop covering the affected firms with poor prospects after the merger. We
restrict the firms affected by the brokerage closures to be covered by the closed entity in the year
before closure, the year of the closure, and continue to be followed by the other analysts one
year after the closure. The final sample of treated firms consists of the non-financial public U.S.
companies that have accounting data available in the fiscal year before the coverage termination
and the first complete fiscal year after it. Our final sample of the treated firms consists of 1,157
(unique) stocks and 3,459 firm-year observations.6

6Some firms in our sample are affected more than once.
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Following Gormley and Matsa (2011), we use the generalized difference-in-differences
(DiD) estimation approach with multiple events to estimate the impact of analyst coverage
on firm value. This method exploits the advantages of the panel data structure and thus gen-
erates more precise estimates, and a better model fit as compared to the standard difference-
in-differences estimation approach. In particular, for each year with a brokerage house exit,
we construct a cohort of the treated firms and the control firms and stack the samples into one
dataset. The control firms are all non-financial public U.S. firms with analyst coverage that are
not affected by 37 brokerage exits. Our final sample of control firms consists of 35,827 firm-
year observations. Finally, we estimate the average treatment effect in the stacked dataset by
running the following panel regression:

yict = β0 +β1POSTict×T REAT EDict +ΓXict +δtc +αic +uict , (2.3.1)

where yict denotes the measure of firm value for a company i in a year t. δtc and αic define
year-cohort fixed effects and firm-cohort fixed effects, respectively. Year-cohort fixed effects
and firm-cohort fixed effects remove the overall time trends, time series patterns, the impact of
time-invariant characteristics, and idiosyncrasies of brokerage exits. POSTict×T REAT EDict is
an indicator of whether a cohort c is affected by time t. Thus, β1 is our coefficient of interest that
captures the causal impact of coverage on firm value. X is a vector of controls. It is important to
mention that indicators for the after-treatment period, POST, and the treated firms, T REAT ED,

are perfectly collinear with year-fixed effects and firm-fixed effects, respectively, and therefore
are omitted in Eq. 2.3.1.

Although exogenous coverage reductions imply a random assignment of the treated firms,
the inclusion of control variables, X , in Eq. 2.3.1 can absorb the residual variation and hence
improve the precision of the estimates. By estimating Eq. 2.3.1 with and without a vector of
control variables, X , we can also demonstrate the randomness of the treatment assignment. If
coverage reduction is truly random, adding controls in Eq. 2.3.1 should not change the esti-
mate of β1 but improve the precision of standard errors. However, if X contains variables that
themselves are affected by coverage terminations, the estimate of β1 in Eq. 2.3.1 will be incon-
sistent (see Angrist and Pischke, 2008). This is a relevant concern for our estimation procedure
given the compelling empirical evidence that analyst coverage affects many variables that also
influence firm value,7 such as corporate investment (e.g., Derrien and Kecskés, 2013) and insti-
tutional ownership (e.g., Kelly and Ljungqvist, 2012). To avoid the problem of “bad controls,”
we include covariates in the year before the treatment and their interactions with the indicator
for the post-treatment period.

7See Litov et al. (2012); Hoechle et al. (2012).
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2.3.2 Measuring firm value

To capture firm value, we use Tobin’s q and three relative valuation measures: excess value
(Berger and Ofek, 1995; Hoechle et al., 2012) and two industry-adjusted measures of Tobin’s
q (Litov et al., 2012). With respect to the standard Tobin’s q, these three measures capture an
additional premium that a firm obtains relative to its peers because of its idiosyncratic charac-
teristics, such as better growth prospects or better monitoring. To calculate all three measures,
we closely follow the procedure described in the original papers.

Following Rhodes–Kropf et al. (2005), we calculate Tobin’s q as the ratio of the market
value of a company divided by its book value. The higher investors’ estimates of the firm’s
future profitability, the higher its market value, and, accordingly, the higher its Tobin’s q. Con-
sequently, new growth opportunities or better monitoring that incentivizes managers to focus
more on performance results in a higher Tobin’s q.

The excess value measure of Berger and Ofek (1995) is the natural logarithm of the ratio of
the firm’s actual value (market value of equity plus book value of debt) over the firm’s imputed
value as if its segments were separate companies. The imputed value for each business segment
is calculated as the product of the segment’s sales and the median ratio of market value to
sales for single-segment firms in the same four-digit SIC industry and year. If less than five
single-segment firms are available in the particular four-digit SIC industry, we use the three-
digit SIC multiplier or, subsequently, the two-digit SIC multiplier if there are fewer than five
single-segment firms in the respective three-digit SIC industry. The firm’s imputed value is then
computed as the sum of its estimated segment values.

The market-adjusted Tobin’s q of Litov et al. (2012) is the difference between the firm’s
market-to-book (M/B) ratio and the sales-weighted M/B ratio of its segments. To calculate the
latter, we multiply each single segment’s sales by the median M/B ratio for single-segment firms
operating in the same four-digit SIC industry. Similarly to excess value, we use the three-digit
SIC multiplier if less than five single-segment firms are available in the particular four-digit SIC
industry and the two-digit SIC industry multiplier if there are fewer than five single-segment
firms in the respective three-digit SIC industry. The imputed Tobin’s q is then calculated as
the sum of these sales-scaled median M/B ratios normalized by the total amount of sales. The
market-adjusted Tobin’s q captures an additional premium (discount) a firm receives relative to
a benchmark company.

The strategy-adjusted Tobin’s q of Litov et al. (2012) is the difference between Tobin’s q
and the imputed Tobin’s q for the primary industry centroid strategy. To calculate the latter,
we first define a primary industry for each firm-year as the industry with the highest fraction of
total sales. Next, for each primary industry and year, we identify all four-digit SIC segments in
which firms with the same primary industry operate. Finally, for each identified segment, we
compute the total sales by all firms that have the same primary industry and store these value
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in the primary industry vector (centroid) of sales. The imputed value is then calculated as the
dot product of this normalized sales vector and a vector of annual median M/B ratios for single-
segment firms in each four-digit SIC industry. If less than five single-segment firms are available
in the particular four-digit SIC industry, we use the three-digit SIC multiplier. If there are
fewer than five single-segment firms in the three-digit SIC industry, we use the respective two-
digit SIC industry multiplier. The strategy-adjusted Tobin’s q captures an additional premium
(discount) associated with the firm’s unique strategy.

To calculate imputed values for our relative valuation measures, we collect data on segment
sales and closely follow the data cleaning procedure of Hoechle et al. (2012). First, we consider
only business segments and disregard geographical segments. Second, we aggregate industry
values with identical SIC codes but different names. Third, we exclude segments with negative
sales.8 Fourth, we proportionally allocate sales in the segments that do not have SIC codes but
have names – usually stated as ‘corporate and other,’ ‘eliminations,’ ‘corporate and unallocated,’
or a similar designation – to the remaining segments. Fifth, we exclude firm-years in which at
least one segment is classified as being in the financial sector (SIC codes 6000-6999) and with
total sales of less than $20 million. Differently from Hoechle et al. (2012), we disregard firms
with combined segment sales that deviate more than 1% from total sales.9,10 If the deviation
is within 1%, we adjust the imputed value of a firm up or down by the percentage deviation
between the sum of its segments sales and total sales. Sixth, we drop extreme firm values that
deviate from the actual value in either direction by a factor of four or more.

2.3.3 Measuring fundamental firm value and mispricing

Tobin’s q and three excess value measures reflect long-term growth opportunities and there-
fore capture the fundamental value of a firm. However, Rhodes–Kropf et al. (2005) show, on
the example of Tobin’s q, that firm value measures could contain a mispricing component that
also has a significant effect on merger activity. They suggest that mispricing arises either as
a result of asymmetric information between the well-informed management and less informed
investors or because of a behavioral anomaly, such as a change in investor recognition (Merton,
1987; Lehavy and Sloan, 2008). To demonstrate that analyst coverage influences fundamental
value and not a valuation error, we apply the methodology of Rhodes–Kropf et al. (2005) and

8We thank Markus Schmid for this advice. In our sample, we identify only 0.2% of the segment sales being
negative, which suggests that this data problem is a minor issue.

9Hoechle et al. (2012) apply 5% threshold.
10Following Litov et al. (2012), we exclude firm-years with combined segment sales that deviate more than 5%

from total sales to calculate two industry-adjusted Tobin’s q measures.

59



Analyst Coverage and Firm Value

decompose Tobin’s q into two parts:

ln
M
B

= ln
M
V

+ ln
V
B
, (2.3.2)

where M is the observed market value of equity, B is the book value of equity, and V is the intrin-
sic (or true) value of equity. ln(M/V ) represents the discrepancy between the market price and
the true value of a firm and therefore captures a mispricing component. The market price higher
than the true value indicates overvaluation and the opposite situation signals undervaluation.
ln(V/B) measures the fundamental value of a firm that reflects its future growth opportunities.
Consequently, if analysts perform a governance function for the firms they follow, ln(V/B) will
reflect the negative value effect of lost monitoring after a coverage termination.

To estimate fundamental value and mispricing in Eq. 2.3.2, we assume that the firm’s market
value of equity is a linear function of the book value of equity, market leverage, and net income
(Model III in Rhodes–Kropf et al., 2005):

lnMit = α0 jt +α1 jt lnBit +α2 jt lnNI+it +α3 jtI(<0) lnNI+it +α4 jtLevit + εit . (2.3.3)

NI+it stands for the absolute value of net income. I(<0) is an indicator function that equals one
if the net income is negative and zero otherwise. Levit is the market leverage ratio. Thus, the
estimated fundamental value of a firm equals α̂0 jt +α̂1 jt lnBit +α̂2 jt lnNI+it +α̂3 jtI(<0) lnNI+it +

α̂4 jtLevit and the residual from Eq. 2.3.2, ε̂it , measures mispricing.
We estimate Eq. 2.3.2 annually for each Fama and French industry (Fama and French, 1997).

Table 2.B.1 in Appendix 2.B presents the time-series averages from Eq. 2.3.2. The estimated
coefficients are similar in magnitude and significance to Rhodes–Kropf et al. (2005). The aver-
age R2 from our regressions ranges between 84% and 92%.

2.4 Estimation results

2.4.1 Descriptive statistics

Table 2.1 reports the summary statistics for the treated and control samples in the year
before treatment. Panel A displays the summary statistics for the firm value measures. Panel
B, C, and D summarize financial, corporate governance, and institutional ownership variables,
respectively. The last column reports the results of the t-tests for the equality of two means. All
variables are defined in Appendix 2.A. The institutional investor classification data comes from
the Brian Bushee’s website.11

11We thank the author for the public access to the data.
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Table 2.1 Descriptive statistics for the treated and control samples

Difference
in means
(t-test)

Treated firms Control firms

P25 P50 P75 Mean P25 P50 P75 Mean

Panel A: Firm value measures
Excess value -0.32 0.13 0.58 0.11 -0.51 -0.06 0.33 -0.08 -0.188***
Tobin’s q 0.53 0.99 1.42 0.98 0.34 0.76 1.22 0.76 -0.217***
Market-adjusted Tobin’s q -0.13 0.19 0.89 0.39 -0.31 0.00 0.48 0.13 -0.262***
Strategy-adjusted Tobin’s q -0.13 0.18 0.88 0.40 -0.32 0.01 0.49 0.14 -0.259***
Fundamental value 0.43 0.87 1.24 0.82 0.44 0.84 1.17 0.77 -0.050**
Mispricing -0.07 0.22 0.64 0.32 -0.28 0.05 0.42 0.09 -0.224***
Panel B: Financial variables
Coverage 11.00 18.00 26.00 19.34 2.00 5.00 8.00 6.03 -13.306***
LnAssets 6.44 7.77 9.15 7.80 4.76 5.84 7.08 6.04 -1.760***
LnMVE 6.86 8.14 9.39 8.17 5.03 6.06 7.15 6.18 -1.984***
LnSales 6.14 7.51 8.90 7.45 4.47 5.75 7.02 5.77 -1.681***
# of segments 1.00 1.00 2.00 1.80 1.00 1.00 2.00 1.59 -0.203***
Diversification indicator 0.00 0.00 1.00 0.41 0.00 0.00 1.00 0.35 -0.055***
Leverage 0.02 0.19 0.34 0.21 0.01 0.16 0.32 0.19 -0.017***
EBIT/Sales 0.05 0.11 0.18 -0.39 0.01 0.08 0.14 -2.21 -1.817**
CapEx/Sales 0.03 0.06 0.13 0.18 0.02 0.04 0.10 0.62 0.440
Operating return on asset 0.01 0.06 0.14 0.07 -0.02 0.03 0.10 0.03 -0.049***
Panel C: Corporate governance
Board size 8.00 9.00 11.00 9.58 7.00 9.00 10.00 8.66 -0.923***
Board independence 0.57 0.71 0.82 0.68 0.57 0.71 0.82 0.69 0.004
Directors with attendance problem 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.01 -0.002
Directors older than 72 0.00 0.00 0.11 0.06 0.00 0.00 0.13 0.08 0.012***
Directors with tenure more than CEO 0.00 0.25 0.50 0.30 0.00 0.25 0.55 0.30 0.003
Experienced board 0.00 0.00 0.00 0.04 0.00 0.00 0.00 0.01 -0.025***
Powerful CEO 0.00 0.00 0.00 0.22 0.00 0.00 0.00 0.22 -0.000
Independent nominating committee 0.00 0.00 1.00 0.49 0.00 1.00 1.00 0.55 0.060***
Dual-class share structure 0.00 0.00 0.00 0.10 0.00 0.00 0.00 0.11 0.013
G-index 7.00 9.00 11.00 9.12 7.00 9.00 11.00 9.12 -0.005
E-index 1.00 2.00 3.00 2.02 1.00 2.00 3.00 2.33 0.314***
Classified board 0.00 1.00 1.00 0.53 0.00 1.00 1.00 0.61 0.085***
Monitoring intensive board 0.00 0.00 1.00 0.49 0.00 1.00 1.00 0.56 0.075***
Directors average age 56.69 59.56 62.11 59.07 57.20 59.89 62.33 59.69 0.619***
CEO-directors 0.17 0.25 0.33 0.26 0.13 0.20 0.30 0.23 -0.026***
Long tenure 0.17 0.33 0.50 0.32 0.17 0.33 0.50 0.34 0.022***
Panel D: Institutional investors
# of investors 115.25 205.63 372.38 292.03 29.25 63.00 115.25 87.92 -204.107***
Breadth of institutional ownership 0.06 0.10 0.18 0.14 0.01 0.03 0.05 0.04 -0.098***
Passive monitors 0.23 0.26 0.29 0.26 0.23 0.28 0.33 0.29 0.028***
Active monitors 0.56 0.60 0.63 0.60 0.53 0.59 0.64 0.59 -0.009***
Pension funds 0.05 0.07 0.08 0.07 0.03 0.06 0.09 0.06 -0.004***
Institutional investors ownership 0.53 0.70 0.83 0.67 0.31 0.55 0.77 0.54 -0.124***
Ownership by passive monitors 0.11 0.17 0.22 0.16 0.04 0.10 0.16 0.11 -0.053***
Ownership by active monitors 0.32 0.45 0.58 0.45 0.21 0.38 0.55 0.39 -0.063***
Ownership by pension funds 0.02 0.03 0.04 0.03 0.01 0.03 0.04 0.03 -0.005***

The summary statistics are in the year before coverage terminations. The last column reports the mean differences between the treated and con-
trol firms and their statistical significance. Tobin’s q, market-adjusted Tobin’s q, and strategy-adjusted Tobin’s q are trimmed at the 95% level.
***, **, * indicate significance at the 1%, 5%, and 10% levels, respectively. All variables are defined in Appendix 2.A.

Table 2.1 shows that the treated firms differ from the control firms along several of the ob-
servable dimensions. To demonstrate that our results are not affected by the ex ante differences
in firm characteristics, we run several robustness tests.
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2.4.2 Does analyst coverage impact long-term firm value?

In this section, we quantify the causal impact of coverage terminations on the long-term
value of a firm. We begin by estimating the generalized difference-in-differences model without
a vector of control variables (Eq. 2.3.1). Table 2.2 presents the estimation results. Panel A shows
the effects of coverage terminations on firm value in the full sample, Panel B for the firms that
are affected only by the closure-induced terminations of coverage, and Panel C for the firms
that are affected only by the merger-induced terminations of coverage. All regressions include
industry, event, firm, and year fixed effects.

Our estimation approach is valid if, on average, the treated firms lose about one analyst in
comparison to the control firms around the brokerage house exits. To demonstrate that this con-
dition is satisfied for all types of coverage terminations and all firm value measures, Table 2.2
also contains the estimated effect of 37 brokerage exits on analyst coverage. We obtain these
coefficients by estimating the generalized DiD model (Eq. 2.3.1) without a vector of control
variables, X , where the dependent variable is coverage, and the sample contains all firms with
non-missing data for the respective firm value measure. For example, the coefficient of -1.110
in the second column of Panel A is obtained by estimating Eq. 2.3.1 without a vector of con-
trol variables, X , in the full sample for the observations with non-missing excess value. The
results in columns 2, 4, 6, and 8 of Table 2.2 confirm the validity of our estimation approach.
On average, the treated firms lose around one analyst in the post-treatment period relative to
the control firms and the year before coverage terminations. The estimated coefficients vary
between -0.994 and -1.349 and are statistically significant at the 1% level. These results are in
line with the previous studies that employ a similar estimation approach (see, e.g., Hong and
Kacperczyk, 2010; Kelly and Ljungqvist, 2012; Derrien and Kecskés, 2013; Irani and Oesch,
2013, 2016), despite some differences in the sample construction arising from the required data
restrictions.

Next, we analyze the causal impact of this loss of coverage on firm value. Panel A of Ta-
ble 2.2 (Columns 1, 3, 5, and 7) presents convincing evidence that a decrease in analyst coverage
has a negative long-term impact on firm value. For all firm value measures, the estimated effect
is negative, ranging from -3.14% (Tobin’s q) to -13.1% (market-adjusted Tobin’s q), and highly
significant. Panels B and C indicate that the results are not driven by the type of exogenous cov-
erage terminations. The estimated effects of the closure-induced terminations (Panel B) and the
merger-induced terminations (Panel C) are, generally, consistent in size, sign, and significance
with the full sample results (Panel A), where we consider both types of events.

To demonstrate that the negative impact of a reduction in coverage on firm value in Table 2.2
is not driven by the systematic differences between the treated and control samples, we now
estimate the generalized DiD model (Eq. 2.3.1) with a vector of control variables, X . If the
coverage shock due to 37 brokerage closures and mergers is exogenous, the inclusion of control
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Table 2.2 Coverage terminations and firm value: Difference-in-differences regressions without controls

(1) (2) (3) (4)

Excess Coverage Tobin’s q Coverage Market-adjusted Coverage Strategy-adjusted Coverage
value Tobin’s q Tobin’s q

Panel A: All events
POST×TREATED -0.054*** -1.110*** -0.031** -1.202*** -0.131*** -1.241*** -0.127*** -1.262***

(-3.57) (-7.02) (-2.23) (-9.40) (-6.14) (-9.73) (-6.02) (-9.89)

Controls No No No No
N 29428 39286 38427 38427
Panel B: Closures
POST×TREATED -0.054*** -0.994*** -0.059*** -1.147*** -0.120*** -1.342*** -0.111*** -1.349***

(-2.58) (-4.68) (-2.87) (-6.41) (-3.92) (-7.53) (-3.71) (-7.58)

Controls No No No No
N 28154 37645 36817 36817
Panel C: Mergers
POST×TREATED -0.046* -1.288*** 0.012 -1.241*** -0.141*** -1.138*** -0.141*** -1.155***

(-1.80) (-5.42) (0.54) (-6.36) (-4.37) (-5.89) (-4.43) (-5.99)

Controls No No No No
N 27943 37468 36684 36687

Columns 1, 3, 5, and 7 report the generalized difference-in-differences estimates (Eq. 2.3.1 without controls) of a reduction in analyst coverage
on firm value. Columns 2, 4, 6, and 8 show the average changes in analyst coverage around the brokerage exits for the treated firms with non-
missing values of the respective firm value measure. Tobin’s q, market-adjusted Tobin’s q, and strategy-adjusted Tobin’s q are trimmed at the
95% level. All regressions include industry, event, firm, and year fixed effects. t-statistics (in parentheses) are robust to clustering at the firm
level. ***, **, * indicate significance at the 1%, 5%, and 10% levels, respectively. All variables are defined in Appendix 2.A.

variables in Eq. 2.3.1 will have a negligible effect on the magnitude of the estimated coefficients
in Table 2.2 and should only improve the precision of the estimates.

Table 2.3 presents the estimates of the generalized DiD model (Eq. 2.3.1) with a vector of
controls, X , for excess value.12 All regressions include industry, event, firm, and year fixed
effects. Similarly to Table 2.2, we also analyze the impact of the brokerage exits on coverage,
to demonstrate that the estimation approach is also credible when the sample size is limited to
the observations with non-missing data for control variables and excess value.

Panel A of Table 2.3 shows that our estimation approach is still valid if we include in
Eq. 2.3.1 firm’s financial characteristics (columns 1-4), institutional ownership (column 2-4),
corporate governance characteristics (columns 3-4) and the uniqueness of a firm’s strategy (col-
umn 4). The estimated coefficients of coverage vary between -1.225 and -1.836 and are signifi-
cant at the 1% level.

Panel B of Table 2.3 displays the estimation results for the excess value measure. The
estimated effects are similar in magnitude and significance to the baseline estimates in Ta-
ble 2.2, suggesting that coverage shock is random and that the observable differences between
the treated and control firms are not an issue in our analysis. The deviation of the estimated

12For the sake of brevity, we present here only the results for the excess value measure. Table 2.B.2 in Ap-
pendix 2.B presents the estimates for Tobin’s q, market-adjusted Tobin’s q, and strategy-adjusted Tobin’s q. As
in the case of excess value, the results for market- and strategy-adjusted Tobin’s q, as well as Tobin’s q, remain
consistent with the estimation output from the model specifications without controls. Although the significance
of the coverage effect on Tobin’s q ceases when we include a complete set of control variables (column 4), the
estimated coefficient is still negative and similar in magnitude to those in Table 2.2.
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Table 2.3 The impact of coverage terminations on excess value: Difference-in-differences regressions
with controls

(1) (2) (3) (4)

Panel A: Coverage
POST×TREATED -1.836*** -1.275*** -1.248*** -1.225***

(-13.56) (-7.43) (-6.91) (-6.81)
Panel B: Excess value
POST×TREATED -0.085*** -0.072*** -0.050** -0.052**

(-5.21) (-3.09) (-2.12) (-2.24)
Diversification indicator -0.032** -0.049** -0.040* -0.043*

(-2.18) (-2.24) (-1.69) (-1.80)
Coverage (log) 0.015** 0.034** 0.019 0.016

(2.07) (2.31) (1.15) (1.01)
LnAssets 0.019 0.128*** 0.168*** 0.175***

(1.24) (4.20) (4.74) (4.92)
LnSales -0.238*** -0.388*** -0.446*** -0.460***

(-14.74) (-11.54) (-12.91) (-13.37)
LnMVE 0.234*** 0.237*** 0.264*** 0.256***

(30.72) (15.15) (16.20) (16.04)
CapEx/Sales -0.000 0.003** -0.050 -0.057

(-0.96) (2.19) (-0.85) (-0.95)
EBIT/Sales 0.002 0.044** 0.169*** 0.195***

(0.76) (2.48) (2.83) (3.54)
Leverage 0.233*** 0.105 0.072 0.068

(5.75) (1.55) (0.92) (0.86)
Breadth of institutional ownership 0.469 0.190 0.140

(1.42) (0.54) (0.39)
Fraction of passive monitors 0.565**

(1.98)
Fraction of active monitors 0.886***

(3.54)
Fraction of pension funds -0.498

(-0.98)
Institutional investors ownership (total) 0.0177 0.0792

(0.08) (1.27)
Ownership by passive monitors 0.163

(0.68)
Ownership by active monitors 0.191

(0.93)
Ownership by pension funds -0.181

(-0.43)
Board size -0.004

(-0.93)
Board independence -0.040 -0.046

(-0.74) (-0.84)
Directors with tenure more than CEO (frac.) -0.019

(-0.79)
Experienced board -0.024 -0.027

(-1.13) (-1.23)
Directors with attendance problem (frac.) 0.132

(1.25)
Directors older than 72 (frac.) 0.028

(0.37)
Powerful CEO -0.003

(-0.19)
Unique strategy -0.0655

(-1.24)

N 29046 8617 8150 8119
R-squared 0.202 0.249 0.229 0.215

Panel A shows the average changes in analyst coverage around the brokerage exits for the treated firms with non-missing data for excess value
and the control variables in the respective column. Panel B presents the generalized difference-in-differences estimates (Eq. 2.3.1 with con-
trols) of coverage termination on excess value. All regressions include industry, event, firm, and year fixed effects. t-statistics in parentheses
are robust to clustering at the firm level. ***, **, * indicate significance at the 1%, 5%, and 10% levels, respectively. All variables are defined
in Appendix 3.A.
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effect of coverage terminations on excess value from our baseline result (-5.35%) is the largest
when we include only financial characteristics (-8.5%, column of Panel B). However, the mag-
nitude of the effect is in line with the highest decrease in analyst coverage (see column 1 of
Panel A). In particular, the estimated impact of coverage terminations on excess value with
controls is 1.59 times higher than the estimated impact without controls (0.085/0.054 =1.59).
This relation is similar to the ratio of the estimated coverage change with and without controls
(1.836/1.110 = 1.66). With the inclusion of additional controls, the estimated effect converges
to our baseline value (-5.4%) and is statistically significant at the 5% level.

Consequently, Table 2.3 provides evidence that the coverage shock due to brokerage houses
mergers and closures is exogenous and that our findings are not attributed to the observable
differences between the treated and control firms. In Section 2.5, we further test the validity of
our estimation approach and the robustness of our findings.

2.4.3 Does analyst coverage impact fundamental firm value or mispricing?

In Section 2.4.2, we demonstrate that analyst coverage has a causal impact on firm value.
However, a decrease in firm value after coverage terminations does not necessarily imply a de-
teriorating fundamental performance; it could just reflect the market correction of overvaluation
(Doukas et al., 2005) or a reduction in investor recognition (Li and You, 2015). To further un-
derstand the mechanism of the long-term value creation by analysts, this section investigates to
what extent the discovered value change reflects changes in fundamentals and mispricing. To
disentangle these two alternative effects, we use the decomposition of Tobin’s q described in
Section 2.3.3.

Table 2.4 reports the estimation results of the generalized DiD model (Eq. 2.3.1) with con-
trols for mispricing (columns 1-3) and fundamental value (columns 4-6). Control variables are
similar to the specifications in Table 2.3. Columns 1 and 4 contain financial characteristics and
institutional investor ownership. Columns 2 and 5 also include corporate governance variables.
Columns 3 and 6 additionally control for the uniqueness of a firm’s strategy.

Columns 1-3 show that there is no significant long-term mispricing correction after coverage
terminations. This finding indicates that analysts do not per se have a long-term impact on firm
value because of their marketing efforts and over-enthusiastic valuations (Merton, 1987; Doukas
et al., 2005; Li and You, 2015). Conversely, columns 4-6 indicate a significant negative impact
of coverage terminations on fundamental value. The estimated decline in fundamental value
ranges from -3.83% to -7.15%, depending on the vector of control variables.

Overall, Table 2.4 suggests that analyst have a long-term impact on the fundamental value
of a firm.
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Table 2.4 The impact of coverage terminations on mispricing and fundamental value of a firm:
Difference-in-differences regressions with controls

Mispricing Fundamental value

(1) (2) (3) (4) (5) (6)

POST×TREATED 0.021 -0.004 -0.005 -0.072*** -0.038* -0.039*
(0.96) (-0.18) (-0.21) (-3.24) (-1.65) (-1.68)

Diversification indicator -0.014 0.003 0.002 -0.003 -0.014 -0.013
(-0.89) (0.18) (0.12) (-0.16) (-0.75) (-0.66)

Coverage (log) -0.009 -0.018 -0.020 -0.018 -0.024* -0.024*
(-0.70) (-1.44) (-1.57) (-1.37) (-1.78) (-1.75)

LnAssets -0.144*** -0.180*** -0.180*** -0.465*** -0.483*** -0.488***
(-5.16) (-5.64) (-5.70) (-15.64) (-15.09) (-15.33)

LnSales -0.055** -0.049 -0.048 0.130*** 0.159*** 0.154***
(-2.07) (-1.62) (-1.60) (5.16) (5.65) (5.54)

LnMVE 0.202*** 0.241*** 0.237*** 0.229*** 0.282*** 0.285***
(13.55) (15.43) (15.11) (15.81) (18.45) (18.44)

CapEx/Sales -0.000 -0.048 -0.052 -0.000 -0.049 -0.052
(-0.70) (-0.82) (-0.89) (-1.58) (-0.99) (-1.04)

EBIT/Sales 0.001 -0.130** -0.131** -0.008** 0.033 0.035
(0.70) (-2.29) (-2.36) (-2.54) (0.69) (0.73)

Leverage 1.233*** 1.336*** 1.332*** -0.088 -0.140* -0.123
(16.96) (17.50) (17.42) (-1.25) (-1.85) (-1.62)

Breadth of institutional ownership -0.213 -0.659* -0.636* -0.165 0.009 0.055
(-0.60) (-1.84) (-1.76) (-0.49) (0.03) (0.16)

Fraction of passive monitors 0.997*** -0.865***
(3.47) (-2.96)

Fraction of active monitors 0.528** 0.890***
(2.26) (3.65)

Fraction of pension funds 0.484 -1.652***
(1.03) (-3.38)

Institutional investors ownership (total) 0.344* 0.066 -0.115 -0.041
(1.72) (1.13) (-0.54) (-0.68)

Ownership by passive monitors -0.447* 0.453**
(-1.94) (2.01)

Ownership by active monitors -0.019 -0.171
(-0.09) (-0.82)

Ownership by pension funds -0.581 0.954*
(-1.31) (1.81)

Board size 0.000 -0.001
(0.10) (-0.30)

Board independence 0.005 -0.011 -0.000 0.002
(0.11) (-0.21) (-0.01) (0.03)

Directors with tenure more than CEO (frac.) 0.018 -0.012
(0.90) (-0.66)

Experienced board -0.008 -0.010 -0.052** -0.062***
(-0.40) (-0.47) (-2.49) (-2.96)

Directors with attendance problem (frac.) -0.040 0.046
(-0.40) (0.49)

Directors older than 72 (frac.) 0.100 -0.075
(1.63) (-1.24)

Powerful CEO 0.006 -0.002
(0.39) (-0.17)

Unique strategy 0.024 -0.026
(0.46) (-0.56)

N 11414 10739 10696 11414 10739 10696
R-squared 0.182 0.178 0.177 0.298 0.309 0.310

Columns 1-3 present the generalized difference-in-differences estimates (Eq. 2.3.1 with controls) of coverage terminations on mispricing.
Columns 4-6 present the generalized difference-in-differences estimates (Eq. 2.3.1 with controls) of coverage terminations on fundamental
value. All regressions include industry, event, firm, and year fixed effects. t-statistics (in parentheses) are robust to clustering at the firm level.
***, **, * indicate significance at the 1%, 5%, and 10% levels, respectively. All variables are defined in Appendix 2.A.
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2.4.4 Do analysts add value by monitoring?

In this section, we investigate the monitoring role of analysts. Our identification strategy
relies on the fact that boards are responsible for monitoring managers’ actions to protect share-
holders’ interests (Mace, 1971), and the finding of Irani and Oesch (2013) that analyst coverage
serves as a substitute to the internal corporate governance. In particular, we investigate whether
the negative value effect of coverage terminations varies in the cross-section with the quality
of internal monitoring. If analysts create value not only by improving investor recognition (see
Li and You, 2015) but also by monitoring, we will observe a smaller negative value effect of
coverage terminations among firms with a good quality of internal monitoring. Additionally,
we investigate the changes in the quality of internal monitoring around coverage terminations.
An improved internal monitoring after coverage terminations suggests that the affected firms
believe that – in the eyes of the shareholders – their monitoring becomes weaker after a reduc-
tion in analyst coverage. Consequently, a smaller negative value effect of coverage terminations
in the presence of a good internal monitoring and positive adjustments of corporate governance
after coverage terminations should indicate analysts’ monitoring. The opposite case suggests
an alternative mechanism of the value creation by analysts.

Several studies demonstrate that board independence is the most crucial characteristic rep-
resenting the board’s monitoring quality. Sufficiently independent boards optimize incentive
plans for the management (Zajac and Westphal, 1994), mitigate value-destroying acquisitions
(Kolasinski and Li, 2013), improve firms’ performance (Rosenstein and Wyatt, 1990), and en-
hance the efficiency of boards’ work and decisions (Lorsch and Young, 1990). Therefore, in this
paper, we measure the quality of internal monitoring by the fraction of independent directors
on the board. Independent directors are firm’s outsiders (non-employees) who, typically, have
little incentives to collude with the management.

To test the monitoring role of analysts, we adopt the methodology of Irani and Oesch (2013)
and estimate a multiple treatment effects model, in which we interact the POST×TREATED

variable with the dummy variables indicating whether the firm has a poor or good quality of
internal monitoring:

yict = β0 +β
1
1 POSTict×T REAT EDict×Low Independenceict

+β
2
1 POSTict×T REAT EDict×High Independenceict

+ΓXict +δtc +αic +uict . (2.4.1)

Low Independence is a dummy variable that equals one if the firm’s board has a fraction of
independent directors below the treated sample median in the fiscal year before the coverage
termination and zero otherwise (low quality of internal monitoring). High Independence is a
dummy variable that equals one if the firm’s board has a fraction of independent directors equal
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to or above the treated sample median in the fiscal year before the coverage termination and
zero otherwise (high quality of internal monitoring).

Table 2.5 displays the results. For all firm value measures, we find evidence indicating the
monitoring role of analysts. The companies with an ex ante good quality of internal monitoring
do not undergo a significant long-term value loss after coverage terminations. This finding
suggests that analyst coverage does not have a monitoring value for firms with sufficiently
independent boards. On the contrary, a loss of coverage leads to a significant value reduction
among the subset of the treated firms with low board independence. The estimated coefficient
for the poorly-governed firms varies between -7.4% and -14.5%. The similar in magnitude
estimates for Tobin’s q and fundamental value (-9.30% and -9.61%) reinforce our previous
result that coverage has a long-term effect on the fundamental value of a firm rather than on the
market’s mispricing.

Table 2.6 presents the results of estimating Eq. 2.4.1 for the various characteristics of corpo-
rate governance. Panel A shows the generalized DiD estimates for the adjustments in corporate
governance for all treated firms and Panel B for the subsets of the treated sample with the low
and high quality of internal monitoring, separately.

Panel A indicates that the treated firms recognize the lost monitoring value of analyst cov-
erage as well as the substitution role of internal monitoring and increase the fraction of inde-
pendent directors by about 1.46%. However, in line with the value effect observed in Table 2.5,
Panel B demonstrates that only the well-governed firms, i.e., firms with a good quality of inter-
nal monitoring, significantly increase their boards’ independence by 2.08%. Thus, in contrast
to the poorly-governed firms, these firms signal to the market that there is no loss of monitoring
quality.

Taken together, our results suggest that analysts perform an important monitoring function
that, however, can be substituted by a high quality of internal monitoring, i.e., a sufficiently
high fraction of independent directors on the board.

2.5 Robustness checks

2.5.1 Validity of natural experiment

In this section, we demonstrate the validity of the generalized difference-in-differences
(DiD) estimation approach and show that our results are not driven by a particular brokerage
exit or a year of the exit.

The validity of the DiD estimator depends on the parallel trend assumption. It requires
that in the absence of treatment (coverage termination), the difference between the treated and
control firms in the outcome variable (firm value) is constant over time. Violation of this as-
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Table 2.5 The impact of coverage terminations on firm value for firms with bad and good corporate
governance: Difference-in-differences regressions with controls

Excess Market-adjusted Strategy-adjusted Tobin’s q Mispricing Fundamental
value Tobin’s q Tobin’s q value

POST×TREATED×Low Independence -0.074** -0.140*** -0.145*** -0.093*** -0.023 -0.096***
(-2.49) (-3.05) (-3.15) (-3.44) (-0.84) (-3.24)

POST×TREATED×High Independence -0.035 -0.073* -0.064 -0.002 0.006 -0.006
(-1.32) (-1.84) (-1.62) (-0.08) (0.24) (-0.23)

Diversification indicator -0.037 -0.013 -0.007 -0.009 0.002 -0.013
(-1.54) (-0.47) (-0.27) (-0.72) (0.12) (-0.66)

Institutional investors ownership 0.073 -0.066 -0.080 0.026 0.065 -0.041
(1.17) (-0.75) (-0.93) (0.58) (1.12) (-0.69)

Breadth of institutional ownership 0.215 1.525** 1.477** -0.430* -0.634* 0.062
(0.60) (2.47) (2.35) (-1.81) (-1.76) (0.18)

Coverage (log) 0.018 -0.025 -0.026 -0.035*** -0.020 -0.024*
(1.14) (-1.36) (-1.44) (-4.18) (-1.56) (-1.74)

LnAssets 0.165*** -0.637*** -0.651*** -0.563*** -0.180*** -0.488***
(4.64) (-11.50) (-11.04) (-22.39) (-5.70) (-15.37)

LnSales -0.448*** 0.077* 0.071* 0.086*** -0.048 0.154***
(-12.92) (1.90) (1.75) (4.60) (-1.60) (5.54)

LnMVE 0.259*** 0.439*** 0.451*** 0.464*** 0.237*** 0.284***
(16.01) (17.63) (18.34) (36.85) (15.11) (18.45)

CapEx/Sales -0.050 -0.069 -0.055 -0.087** -0.052 -0.053
(-0.84) (-0.88) (-0.69) (-2.53) (-0.89) (-1.05)

EBIT/Sales 0.169*** -0.041 -0.037 -0.096*** -0.132** 0.035
(2.81) (-0.83) (-0.78) (-5.67) (-2.36) (0.73)

Leverage 0.078 0.244** 0.251** 0.817*** 1.332*** -0.122
(0.99) (2.30) (2.30) (15.16) (17.41) (-1.62)

Unique strategy -0.069 -0.035 -0.055 -0.018 0.025 -0.025
(-1.26) (-0.57) (-0.85) (-0.60) (0.47) (-0.53)

Board independence -0.068 0.016 0.012 -0.042 -0.018 -0.019
(-1.25) (0.20) (0.15) (-1.28) (-0.34) (-0.38)

Experienced board -0.030 -0.066* -0.056* -0.070*** -0.010 -0.0615***
(-1.41) (-1.92) (-1.65) (-4.45) (-0.46) (-2.93)

N 8119 10083 10080 10307 10696 10696
R-squared 0.229 0.194 0.206 0.495 0.177 0.310

The table presents the generalized difference-in-differences estimates (Eq. 2.4.1 with controls) of coverage terminations on firm value for the
poorly governed firms (POST×TREATED×Low Independence) and well-governed firms (POST×TREATED×High Independence). Low In-
dependence is a dummy variable that equals one if the firm’s board has a fraction of independent directors below the treated sample median
in the year before treatment and zero otherwise. High Independence is a dummy variable that equals one if the firm’s board has a fraction of
independent directors equal to or above the treated sample median in the year before treatment and zero otherwise. Tobin’s q, market-adjusted
Tobin’s q, and strategy-adjusted Tobin’s q are trimmed at the 95% level. All regressions include industry, event, firm, and year fixed effects. t-
statistics (in parentheses) are robust to clustering at the firm level. ***, **, * indicate significance at the 1%, 5%, and 10% levels, respectively.
All variables are defined in Appendix 2.A.

sumption leads to a biased estimation of the treatment effect. To confirm the validity of the DiD
estimation approach, we perform placebo tests by mechanically shifting each date of the broker-
age exit two years backward. Afterwards, we repeat our analysis from Table 2.2. If the treated
and control firms have parallel trends in firm value before coverage terminations, the estimated
impact of the falsified coverage reductions on firm value will be statistically insignificant.

Panel A of Table 2.7 presents the result of the placebo tests. In all cases, the estimated effect
of the falsified changes in analyst coverage on firm value is insignificant. These findings indicate
that the treated firms experience a decrease in firm value only around the actual exogenous
coverage terminations and confirm the validity of our estimation approach.

Finally, Tables 2.B.3-2.B.4 in Appendix 2.B show that our results are not driven by one
event or a particular year of the event, respectively. In most of the cases, we observe a negative
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Table 2.6 Coverage terminations and corporate governance: Difference-in-differences regressions with
controls

Board Board Experienced Directors CEO- Long G-index
size independence board average directors tenure

age

Panel A: Full sample
POST×TREATED -0.027 0.015*** -0.006 0.007 -0.001 -0.001 -0.063

(-0.51) (2.81) (-0.72) (0.06) (-0.29) (-0.13) (-1.18)

Controls Yes Yes Yes Yes Yes Yes Yes
N 10696 10696 10696 10696 10696 10696 7858
R2 0.044 0.275 0.027 0.302 0.163 0.050 0.184
Panel B: Board independence
POST×TREATED×Low Independence -0.061 0.004 -0.003 0.077 -0.003 -0.014 -0.050

(-0.80) (0.60) (-0.37) (0.51) (-0.54) (-1.32) (-0.77)
POST×TREATED×High Independence -0.008 0.021*** 0.002 -0.034 -0.000 0.006 -0.070

(-0.12) (3.81) (0.21) (-0.30) (-0.02) (0.76) (-1.18)

Controls Yes Yes Yes Yes Yes Yes Yes
N 10696 10696 10696 10696 10696 10696 7858
R-squared 0.044 0.275 0.410 0.303 0.163 0.051 0.184

Panel A presents the generalized difference-in-differences estimates (Eq. 2.3.1 with controls) of coverage terminations on corporate gov-
ernance characteristics. Panel B presents the generalized difference-in-differences estimates (Eq. 2.4.1 with controls) of coverage termina-
tion on corporate governance characteristics for the poorly governed firms (POST×TREATED×Low Independence) and well-governed firms
(POST×TREATED×High Independence). Low Independence is a dummy variable that equals one if the firm’s board has a fraction of indepen-
dent directors below the treated sample median in the year before treatment and zero otherwise. High Independence is a dummy variable that
equals one if the firm’s board has a fraction of independent directors equal to or above the treated sample median in the year before treatment
and zero otherwise. All regressions include industry, event, firm, and year fixed effects. t-statistics (in parentheses) are robust to clustering at
the firm level. ***, **, * indicate significance at the 1%, 5%, and 10% levels, respectively. All variables are defined in Appendix 2.A.

Table 2.7 Validity of the difference-in-differences estimator and the semiparametric
difference-in-differences (SDiD) estimation approach of Abadie (2005)

Excess Market-adjusted Strategy-adjusted Tobin’s q
value Tobin’s q Tobin’s q

Panel A: Placebo tests: event dates shifted two years backward
POST×TREATED 0.003 0.031 0.029 -0.015

(0.25) (1.54) (1.44) (-1.20)

Controls No No No No
N 22393 28774 28773 28598
R-squared 0.038 0.025 0.024 0.088
Panel B: SDiD estimator of Abadie (2005)
Constant -0.340** -0.747** -0.719** -0.343**

(-2.27) (-2.28) (-2.16) (-2.30)
Board independence 0.480* 0.927** 0.906* 0.437**

(1.84) (2.00) (1.95) (2.00)

N 1309 1944 1938 2000

Average board independence 0.66 0.67 0.67 0.67
Average treatment effect -0.023 -0.126 -0.103 -0.050

Panel A presents the generalized difference-in-differences estimates (Eq. 2.3.1 without controls) of coverage terminations on firm value when
the event dates of 37 brokerage exits are shifted two years backward. All regressions include industry, firm, and year fixed effects. t-statistics
(in parentheses) are robust to clustering at the firm level. Panel B shows the semiparametric difference-in-differences estimates of coverage
terminations on firm value (Abadie, 2005). We estimate propensity score using the series logit estimator of order five (see Hirano et al., 2003).
Logit specifications include the respective firm value measure, Institutional ownership, Breadth of institutional ownership, Coverage, LnAssets,
LnSales, LnMVE, CapEx/Sales, Leverage, Unique strategy, Experienced board, and Diversification indicator. We disregard observations with
the propensity scores below 10%. Average treatment effect is calculated as a Constant minus the estimated coefficient on Board independence
times the average value of Board independence in the sample. Tobin’s q, market-adjusted Tobin’s q, and strategy-adjusted Tobin’s q are trimmed
at the 95% level. ***, **, * indicate significance at the 1%, 5%, and 10% levels, respectively. All variables are defined in Appendix 2.A.
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impact of coverage termination on firm value. All our results also hold (untabulated) if we
exclude the events in 2007 and 2008 from our sample, i.e., the years of the financial crisis.

2.5.2 Semiparametric difference-in-differences estimator

In this section, we revisit the potential concern that the estimated effect of coverage on firm
value is biased due to the differences between the treated and control firms by implementing the
semiparametric difference-in-differences estimator (SDiD) of Abadie (2005).

SDiD directly addresses the imbalance of characteristics between the treated and control
firms – the main weakness of the standard DiD – by reweighing. Hence, SDiD makes the
parallel trend assumption more credible by construction. The distribution of unobservable char-
acteristics could also differ between the treated and control firms, as long as the effect of unob-
served factors on the outcome variable is constant over time. SDiD also produces more accurate
standard errors, because it accounts for the fact that the propensity score is estimated. On the
contrary, the kernel matching or nearest neighbor matching estimators treat the propensity score
as given and for this reason produce estimates with smaller standard errors than the SDiD esti-
mator. Finally, SDiD allows the use of covariates to evaluate how the estimated effect varies for
the different treated firms.

The two-step estimation procedure can be summarized as follows. In the first step, the
propensity score, P(D = 1|X), is estimated semiparametrically using the polynomial series of
predictors. In the second step, the treatment effect is estimated by plugging in the fitted value
of the propensity score in the sample analog of

E
[

Y (1)−Y (0)
P(D = 1)

· D−P(D = 1|X)

1−P(D = 1|X)

]
, (2.5.1)

where Y (1)−Y (0) is the change in the dependent variable around the treatment and D is a
treatment indicator. In words, SDiD (Eq. 2.5.1) is a weighted average of temporal differences
in the outcome variable where the weights depend on the propensity score.

Panel B of Table 2.7 displays the SDiD estimates of the impact of coverage terminations on
firm value with board independence – our primary measure of the quality of internal monitoring
– as a moderating variable.13 We estimate propensity score using the series logit estimator of
order five (see Hirano et al., 2003).14 Logit specifications include the respective firm value mea-
sure, institutional ownership, breadth of institutional ownership, Coverage, LnAssets, LnSales,
LnMVE, CapEx/Sales, Leverage, Unique strategy, Experienced board, and Diversification in-

dicator. We disregard observations with the propensity score below 10%. The point estimates
of coverage terminations on firm value are negative and statistically significant, supporting our

13The results are produced using the STATA algorithm of Houngbedji (2016).
14The results do not change if we use a polynomial of order four to approximate the propensity score.
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previous findings that analysts do create long-term value for the firms they cover. These results
also confirm that analysts provide a monitoring function. Panel B of Table 2.7 indicates that
the negative value effect of coverage terminations decreases with the fraction of independent
directors on the board.

Overall, the SDiD estimation results support our main findings and reinforce the importance
of good corporate governance.

2.5.3 Value of analyst coverage: Additional evidence

In this section, we further strengthen our finding that analysts perform a monitoring function
for the firms under their coverage. We also show that the alternative mechanisms of analyst
value creation do not explain the estimated decrease in firm value after coverage terminations.

2.5.3.1 Competition among analysts

Hong and Kacperczyk (2010) find that competition among analysts positively affects the
accuracy of their estimates. When a high number of analysts follow a firm, it is more likely that
at least one of them is unaffected by the possible conflicts of interest (Michaely and Womack,
1999; Scherbina, 2008) or career concerns (Hong and Kubik, 2003) and, therefore, supplies
accurate assessments of the firm’s prospects. Such objective reports have a disciplining effect
on the behavior of the other, potentially biased, analysts. For instance, if an independent analyst
releases some bad news about a firm, then the other analysts will be forced to do so as well.
Thus, the negative effect of coverage terminations on firm value should be more pronounced for
firms with a high pre-event analyst coverage, because high competition forces analysts to obtain
and report the most accurate information and estimates. In contrast, we expect that analysts do
not monitor firms with a small analyst coverage and therefore these firms do not experience a
decrease in fundamental value after coverage terminations.

To investigate this hypothesis, we estimate a multiple treatment effects model, in which we
interact the POST×TREATED variable with the dummy variables indicating whether the firm
has low or high coverage:

yict = β0 +β
1
1 POSTict×T REAT EDict×Low Coverageict

+β
2
1 POSTict×T REAT EDict×High Coverageict

+ΓXict +δtc +αic +uict . (2.5.2)

Low Coverage is a dummy variable that equals one if the firm’s coverage is below the treated
sample median in the year before treatment and zero otherwise. High Coverage is a dummy
variable that equals one if the firm’s coverage is equal to or above the treated sample median in
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the year before treatment and zero otherwise.
Table 2.8 displays the estimation results. In line with our hypothesis, we observe that the

negative value effect of coverage terminations is concentrated among the firms with high initial
coverage. In contrast to Doukas et al. (2005), who argue that excess coverage leads to over-
valuation, we do not find a significant mispricing correction for the firms with high coverage.
Thus, these results suggest that analysts perform a monitoring function only for firms with high
coverage.

Table 2.8 The impact of coverage terminations on firm value for firms with the high and low levels
of analyst coverage: Difference-in-differences regressions with controls

Excess Market-adjusted Strategy-adjusted Tobin’s q Mispricing Fundamental
value Tobin’s q Tobin’s q value

POST×TREATED×Low Coverage -0.038 -0.073* -0.075* -0.014 -0.004 -0.018
(-1.35) (-1.75) (-1.75) (-0.60) (-0.13) (-0.63)

POST×TREATED×High Coverage -0.066** -0.121*** -0.128*** -0.064*** -0.006 -0.066**
(-2.22) (-2.97) (-3.07) (-2.63) (-0.22) (-2.39)

Controls Yes Yes Yes Yes Yes Yes
N 8119 10080 10083 10307 10696 10696
R-squared 0.229 0.206 0.194 0.494 0.177 0.310

The table presents the generalized difference-in-differences estimates (Eq. 2.4.1 with controls) of coverage termination on firm value for
the firms with low coverage (POST×TREATED×Low Coverage ) and firms with high coverage (POST×TREATED×High Coverage).
Low Coverage is a dummy variable that equals one if the firm’s coverage is below the treated sample median in the year before treatment
and zero otherwise. High Coverage is a dummy variable that equals one if the firm’s coverage is equal to or above the treated sample
median in the year before treatment and zero otherwise. All regressions include industry, event, firm, and year fixed effects. Tobin’s q,
market-adjusted Tobin’s q, and strategy-adjusted Tobin’s q are trimmed at the 95% level. ***, **, * indicate significance at the 1%, 5%,
and 10% levels, respectively. All variables are defined in Appendix 2.A.

2.5.3.2 Operating performance

If analysts create value by monitoring, coverage terminations should also lead to a deteri-
oration of operating performance. For example, less strictly monitored managers could switch
focus from firm’s operations to the maximization of their private benefits. Given the mixed
results in previous literature,15 evidence that exogenous coverage termination negatively affects
operating performance will further strengthen our findings. Following Barber and Lyon (1996),
we compute industry-adjusted operating return on assets (OROA) as EBIT to total assets minus
the 2-digit SIC industry median value of the ratio. In contrast to the firm value measures, OROA
is not affected by investors’ beliefs and reflects managerial effort.

Table 2.9 presents the estimated treatment effects of coverage terminations on OROA. Panel
A shows that around the year of brokerage mergers and closures, the treated firms lose ap-
proximately one analyst, supporting the validity of the estimation approach for the firms with
the non-missing data for OROA. Panel B shows that OROA decreases by almost -1% after the
treatment, suggesting that weaker monitoring by analysts lowers operating performance.

15For example, Li and You (2015) find no evidence for adjustments in operating performance after coverage
initiation and termination. He and Tian (2013) show that analysts impede firm innovation.
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Table 2.9 The impact of coverage terminations on operating performance: Difference-in-differences
regressions with controls

(1) (2) (3) (4) (5)

Panel A: Coverage
POST×TREATED -1.183*** -1.768*** -1.206*** -1.223*** -1.202***

(-9.08) (-13.07) (-6.76) (-6.59) (-6.54)
Panel B: Operating return on assets
POST×TREATED -0.006* -0.015*** -0.009*** -0.008** -0.008**

(-1.92) (-4.21) (-2.87) (-2.43) (-2.47)
Diversification indicator -0.006** -0.005* -0.004 -0.004

(-2.32) (-1.94) (-1.29) (-1.27)
Coverage (log) -0.007*** -0.0019 -0.001 -0.001

(-3.59) (-0.80) (-0.56) (-0.36)
LnAssets -0.043*** -0.068*** -0.075*** -0.077***

(-7.79) (-11.53) (-11.73) (-12.06)
LnSales 0.061*** 0.051*** 0.043*** 0.042***

(11.78) (7.51) (7.00) (6.96)
LnMVE 0.031*** 0.030*** 0.038*** 0.038***

(14.62) (11.10) (10.58) (10.58)
CapEx/Sales 0.000*** 0.000*** -0.009 -0.009

(5.19) (3.07) (-0.67) (-0.63)
EBIT/Sales -0.000 0.001* 0.073** 0.075**

(-1.14) (1.78) (2.17) (2.20)
Leverage 0.023* 0.024** 0.027** 0.030***

(1.96) (2.25) (2.53) (2.76)
Breadth of institutional ownership -0.031 -0.001 0.003

(-0.53) (-0.01) (0.06)
Fraction of passive monitors -0.176***

(-3.69)
Fraction of active monitors 0.173***

(4.43)
Fraction of pension funds -0.170**

(-2.00)
Institutional investors ownership (total) -0.0734** -0.0111

(-2.21) (-1.02)
Ownership by passive monitors 0.166***

(4.08)
Ownership by active monitors 0.049

(1.58)
Ownership by pension funds -0.011

(-0.12)
Board size -0.000

(-0.64)
Board independence 0.011 0.011

(1.39) (1.34)
Directors with tenure more than CEO (frac.) 0.000

(0.02)
Experienced board -0.007** -0.009***

(-2.21) (-2.87)
Directors with attendance problem (frac.) 0.004

(0.28)
Directors older than 72 (frac.) -0.019

(-1.64)
Powerful CEO 0.003

(1.01)
Unique strategy 0.003

(0.39)

N 41352 40734 11414 10739 10696
R-squared 0.011 0.081 0.211 0.248 0.239

Panel A shows the average changes in analyst coverage around the brokerage exits for the treated firms with non-missing data for excess value
and the control variables in the respective column. Panel B presents the generalized difference-in-differences estimates (Eq. 2.3.1 with controls)
of operating performance as measured by OROA. All regressions include industry, event, firm, and year fixed effects. t-statistics in parentheses
are robust to clustering at the firm level. ***, **, * indicate significance at the 1%, 5%, and 10% levels, respectively. All variables are defined
in Appendix 3.A.
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Having established that the negative value effect of coverage terminations is concentrated
among the firms with the low quality of internal monitoring, we expect that these firms also ex-
perience a stronger deterioration of operating performance than the well-governed firms. Col-
umn 1 of Table 2.10 confirms this hypothesis. The firms with sufficiently independent boards
do not undergo a significant change in operating performance around the year of treatment,
whereas the firms with less independent boards experience a significant decrease of OROA by
-1.35%.

2.5.3.3 Institutional investors

Li and You (2015) suggest that analysts create value only by improving investor recogni-
tion for the firms under their coverage. To demonstrate that analysts do perform a monitoring
function, we show that firms with the bad quality of internal monitoring do not experience a sig-
nificantly larger decrease in investor recognition around coverage termination than firms with
the good quality of internal monitoring. Particularly, we show that change in investor recog-
nition does not explain the negative value effect of coverage terminations. Following Li and
You (2015), we proxy investor recognition by the breadth of institutional ownership. Breadth is
calculated following Lehavy and Sloan (2008) as the average annual ratio of the number of 13F
filers holding the firm’s stock to the total number of 13F filers. As an additional proxy, we also
use institutional ownership.

Column 2 of Table 2.10 presents the results for changes in investor recognition around
coverage terminations. In line with Li and You (2015), we find that coverage terminations
negatively affect investor recognition. The estimated treatment effect is negative and statistically
significant, regardless of the corporate governance quality. However, the estimates for two
groups of firms are not statistically different from each other (p-value > 0.10). This result
indicates that changes in investor recognition do not explain the findings in Table 2.5 and that
the firms with the poor quality of internal monitoring experience a drop in firm value because
they cannot offset a loss of external monitoring by analysts. Column 3 of Table 2.10 confirms
this conclusion also for institutional ownership. The decrease in institutional ownership around
coverage terminations is statistically significant, but the difference between the two coefficients
is not (p-value > 0.10).

2.5.4 Results from OLS estimation

Finally, we estimate the pooled OLS regressions that relate the firm value measures to ana-
lyst coverage and a set of control variables from our baseline model specifications. In line with
previous literature (e.g., Kee H. Chung, 1996) and our main findings, Table 2.11 suggests that
there is a positive association between coverage and firm value. However, the magnitude of the
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Table 2.10 The impact of coverage terminations on operating performance, breadth of institutional
ownership, and institutional ownership for firms with good and bad corporate governance:
Difference-in-differences regressions with controls

Operating return Breadth of Institutional
on assets institutional ownership ownership

POST×TREATED×Low Independence -0.014*** -0.008*** -0.017***
(-3.01) (-5.63) (-2.73)

POST×TREATED×High Independence -0.005 -0.011*** -0.018***
(-1.48) (-7.77) (-3.80)

Controls Yes Yes Yes
N 10696 10696 10696
R-squared 0.248 0.369 0.723

The table presents the generalized difference-in-differences estimates (Eq. 2.4.1 with controls) of coverage termination on operating return on
assets (Column 1), breadth of institutional ownership (Column 2), and institutional ownership (Column 3) for the firms with bad corporate gov-
ernance (POST×TREATED×Low Independence) and firms with good corporate governance (POST×TREATED×High Independence). Low
Independence is a dummy variable that equals one if the firm’s board has a fraction of independent directors below the treated sample median
in the year before treatment and zero otherwise. High Independence is a dummy variable that equals one if the firm’s board has a fraction of
independent directors equal to or above the treated sample median in the year before treatment and zero otherwise. All regressions include in-
dustry, event, firm, and year fixed effects. t-statistics (in parentheses) are robust to clustering at the firm level. ***, **, * indicate significance
at the 1%, 5%, and 10% levels, respectively. All variables are defined in Appendix 2.A.

estimated effects is much smaller as compared to the difference-in-differences (DiD) estimates.
In particular, OLS regressions indicate that one additional security analyst increases firm value
in the range between -0.5% and -1.4%, whereas the generalized DiD regressions suggest that
the exogenous reduction in coverage by one analyst results in a drop of firm value between -5%
and -13%. Thus, endogeneity issue in the multivariate OLS regressions, typically used by prior
studies, leads to the understatement of the true economic relevance of analyst coverage.

Table 2.11 Analyst coverage and firm value: OLS regressions

Excess Tobin’s q Market-adjusted Strategy-adjusted
value Tobin’s q Tobin’s q

Coverage 0.010*** 0.007*** 0.005* 0.014***
(5.35) (3.81) (1.93) (5.32)

Controls Yes Yes Yes Yes
N 11072 13947 13690 13688
R-squared 0.199 0.160 0.333 0.104

The table presents the OLS estimates of coverage on firm value. All regressions include Diversification indicator, Institutional ownership, Cov-
erage (log), LnAssets, LnSales, LnMVE, CapEx/Sales, EBIT/Sales, Leverage, Unique strategy, Board independence, E-index (log). Tobin’s q,
market-adjusted Tobin’s q, and strategy-adjusted Tobin’s q are trimmed at the 95% level. t-statistics (in parentheses) are robust to clustering at
the firm level. ***, **, * indicate significance at the 1%, 5%, and 10% levels, respectively. All variables are defined in Appendix 2.A.

2.6 Summary and conclusions

In this paper, we investigate the impact of analyst coverage on firm value. As a source
of exogenous coverage reduction, we use 37 brokerage closures and mergers between 1998
and 2008. We employ the generalized difference-in-differences methodology that allows us
to estimate the causal impact of coverage terminations on firm value as well as to study the
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mechanism of analyst value creation.
Our results demonstrate that coverage terminations lead to a significant decrease in firm

value. This finding holds for four different firm value measures: Tobin’s q, excess value
(Berger and Ofek, 1995; Hoechle et al., 2012), market-adjusted Tobin’s q (Litov et al., 2012),
and strategy-adjusted Tobin’s q (Litov et al., 2012). More importantly, this loss in value re-
flects deteriorating fundamentals and not a misvaluation correction. The cross-sectional anal-
ysis demonstrates that this negative value effect is concentrated among firms, the boards of
which have poor monitoring quality, supporting a substitution effect between internal and ex-
ternal monitoring.

In contrast to the finding of Li and You (2015) that value effect of analysts solely arises
from a changing investor recognition, we find that analysts affect the fundamental value of
a firm by monitoring. The value of analysts’ monitoring depends on the quality of internal
monitoring, as measured by board independence. Moreover, we show that an improvement
in board independence after coverage terminations substitutes the negative value effect of lost
external monitoring. The discovered monitoring value of analysts is consistent with the findings
of Irani and Oesch (2013) who show that a reduction in coverage causes a deterioration in
financial reporting quality, which is especially pronounced for poorly-governed firms.
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Appendix

2.A Variable definitions

Firm value measures

Excess value Natural logarithm of the ratio of the firm’s actual market value to its imputed value that is
calculated as the sum of the firm’s segment values as if they were stand-alone firms. The
estimated segment value is the product of the segment’s sales and the median ratio of market
value to sales for single-segment firms in the same four-digit SIC industry and year. If there
are fewer than five single-segment firms in the four-digit industry, we define industry using
the three-digit SIC code or the two-digit SIC code, consequently. See Berger and Ofek
(1995) and Hoechle et al. (2012).

Tobin’s q Natural logarithm of the ratio between market value of equity and book value of equity

Mispricing Natural logarithm of the ratio between market value of equity and its estimated value,
calculated by applying annual, sector-average regression multiples to firm-level accounting
variables. See Rhodes–Kropf et al. (2005).

Fundamental value Natural logarithm of the ratio between the estimated value of equity, calculated by applying
annual, sector-average regression multiples to firm-level accounting variables, and book
value of equity. See Rhodes–Kropf et al. (2005).

Market-adjusted Tobin’s q Difference between Tobin’s q and the imputed Tobin’s q. The latter is the sum of the
sales-scaled median market-to-book (M/B) ratios of the firm’s business segments. The
segment M/B ratio is the median M/B ratio for single-segment firms operating in the same
four-digit SIC industry and year. If there are fewer than five single-segment firms in the
four-digit industry, we define industry using the three-digit SIC code or the two-digit SIC
code, consequently. See Litov et al. (2012).

Strategy-adjusted Tobin’s q Difference between Tobin’s q and the imputed Tobin’s q for firm primary industry centroid
strategy. The latter is the dot product of the primary industry sales vector and the vector of
annual median M/B ratios for single-segment firms in each four-digit SIC industry. If there
are fewer than five single-segment firms in the four-digit industry, we define industry using
the three-digit SIC code or the two-digit SIC code, consequently. Primary industry for each
firm-year is the industry with the highest fraction of total sales. The primary industry sales
vector is the vector of total sales of all firms in the same primary industry and year, in the
particular four-digit SIC segment, normalized to unit length. See Litov et al. (2012).Control variables

Coverage Number of analysts covering a firm in a given fiscal year.
Diversification indicator Dummy variable that equals one if a firm has more than one business segment and zero otherwise.
lnAssets Natural logarithm of total assets.
lnMVE Natural logarithm of market capitalization.
lnSales Natural logarithm of total sales.
CapEx/Sales Ratio of capital expenditures to sales.
EBIT/Sales Ratio of EBIT to sales.
Leverage Ratio of total debt to total assets.
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Unique strategy Divergence of the firm’s strategy from the typical strategy of all firms that share the same
primary industry (industry with the highest fraction of total sales), calculated as
(sit – s jt )′(sit – s jt ). sit is the normalized vector of firm i’s sales across all segments in a
given year, t. s jt is the normalized industry vector of total sales of all firms that are in the
same primary industry j, which are attributable to a particular four-digit SIC code. See Litov
et al. (2012).

Board size Number of directors on the firm’s board.
Board independence Fraction of independent directors on the board.
Directors with attendance problem Fraction of directors who attend less than 75% of board meetings in a given fiscal year.
Directors older than 72 Fraction of directors older than 72 years.
Directors with tenure more than CEO Fraction of directors whose tenure predates CEO’s tenure.
Experienced board Dummy variable that equals one if the majority of independent directors hold more than two

directorships and zero otherwise.
Powerful CEO Dummy variable that equals one if the CEO is the only insider on the board. See Adams et al.

(2005).
Dual-class share Dummy variable that equals one if a firm has a dual-class share structure and zero otherwise.
Long tenure Fraction of directors on a board whose tenure exceeds 9 years.
G-index Governance index of Gompers et al. (2003), based on 24 antitakeover provisions.
E-index Governance index of Bebchuk et al. (2009), based on 6 antitakeover provisions.
Classified board Dummy variable that equals one if a firm has a classified board and zero otherwise.
Monitoring intensive board Dummy variable that equals one if a majority of independent directors serve on at least two of

the principal board committees and zero otherwise. See Faleye et al. (2011).
Directors average age Average age of directors in a given fiscal year.
CEO-directors Fraction of CEO-directors on a board.
# of investors Average number of institutional investors among firm’s shareholders in a given fiscal year.
Breadth of institutional ownership Average ratio of the total number of 13F filers among the firm’s shareholders in a given year to

the total number of 13F filers in that year. See Li and You (2015).
Active monitors Average fraction of independent investment advisers and investment companies among the

firm’s shareholders in a given fiscal year.
Passive monitors Average fraction of banks and insurance companies among the firm’s shareholders in a given

fiscal year.
Pension funds Average fraction of public and private pension funds among the firm’s shareholders in a given

fiscal year.
Institutional investors ownership Average ownership by institutional investors in a given fiscal year.
Ownership by active monitors Average ownership by independent investment advisers and investment companies in a given

fiscal year.
Ownership by passive monitors Average ownership by banks and insurance companies in a current fiscal year.
Ownership by pension funds Average ownership by public and private pension funds in a current fiscal year.
Operating return on asset EBIT to total assets minus the 2-digit SIC industry median value of the ratio.
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2.B Additional results

Table 2.B.1 Conditional regression multiples of Rhodes–Kropf et al. (2005)

Fama and French industry classification

Parameter 1 2 3 4 5 6 7 8 9 10 11 12

Et (α̂0) 1.49 1.74 1.67 1.50 1.83 1.77 2.05 1.76 1.70 2.05 1.39 1.61
0.12 0.15 0.08 0.10 0.16 0.06 0.16 0.20 0.09 0.07 0.06 0.06

Et (α̂1) 0.69 0.62 0.66 0.75 0.60 0.68 0.66 0.71 0.66 0.62 0.67 0.68
0.04 0.05 0.02 0.03 0.05 0.02 0.04 0.06 0.03 0.02 0.02 0.02

Et (α̂2) 0.37 0.39 0.34 0.26 0.44 0.34 0.30 0.28 0.35 0.39 0.35 0.34
0.04 0.05 0.02 0.03 0.06 0.02 0.05 0.06 0.03 0.03 0.02 0.02

Et (α̂3) -0.14 -0.10. -0.07 -0.06 -0.10 -0.13 -0.01 -0.02 -0.14 -0.11 -0.14 -0.11
0.04 0.05 0.02 0.03 0.06 0.02 0.04 0.04 0.03 0.03 0.02 0.02

Et (α̂4) -1.55 -1.50 -1.59 -1.49 -1.45 -1.87 -1.20 -1.42 -1.59 -1.77 -0.80 -1.40
0.19 0.27 0.13 0.21 0.33 0.14 0.29 0.27 0.13 0.20 0.07 0.11

R-squared 0.90 0.89 0.89 0.90 0.92 0.86 0.88 0.91 0.88 0.84 0.89 0.84

Fama and French 12 industry classifications are reported across the top. Output from the valuation regression: lnMit = α0 jt +α1 jt lnBit +
α2 jt lnNI+it +α3 jt I(<0)lnNI+it +α4 jt Levit + εit , is reported in each column. The subscript t and j index year and industry, respectively. The
model is estimated annually for each industry from 1998 to 2008. Et (α̂0) is the time-series average estimate from the model. Fama–Macbeth
standard errors are reported below the average estimates. lnM is the natural log of market value. lnB is the natural log of book value. lnNI+ is
the natural log of the absolute value of net income. I(<0) is an indicator variable for the negative net income values. Lev is leverage.

Table 2.B.2 The impact of coverage terminations on Tobin’s q, market-adjusted Tobin’s q, and
strategy-adjusted Tobin’s q: Difference-in-differences regressions with controls

(1) (2) (3) (4)

Panel A: Market-adjusted Tobin’s q
POST×TREATED -0.142*** -0.114*** -0.099*** -0.100***

(-5.87) (-3.30) (-2.79) (-2.83)

Controls Yes Yes Yes Yes
N 37800 10783 10125 10083
R-squared 0.189 0.199 0.193 0.188
Panel B: Strategy-adjusted Tobin’s q
POST×TREATED -0.137*** -0.106*** -0.095*** -0.095***

(-5.73) (-3.12) (-2.71) (-2.71)

Controls Yes Yes Yes Yes
N 37801 10783 10122 10080
R-squared 0.202 0.212 0.205 0.198
Panel C: Tobin’s q
POST×TREATED -0.055*** -0.049** -0.036* -0.034

(-3.17) (-2.50) (-1.75) (-1.65)

Controls Yes Yes Yes Yes
N 38645 10989 10350 10307
R-squared 0.513 0.492 0.493 0.489

The table presents the generalized difference-in-differences estimates (Eq. 2.3.1 with controls) of coverage terminations on firm value. Controls
in each column are the same as in the respective column of Table 2.3 and are omitted for the sake of brevity. All regressions include event,
firm, industry, and year fixed effects. Tobin’s q, market-adjusted Tobin’s q, and strategy-adjusted Tobin’s q are trimmed at the 95% level. t-
statistics (in parentheses) are robust to clustering at the firm level. ***, **, * indicate significance at the 1%, 5%, and 10% levels, respectively.
All variables are defined in Appendix 2.A.
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Table 2.B.3 Analyst coverage and firm value: Difference-in-differences regressions without controls for
each brokerage house exit

Year of Coverage Market-adjusted Strategy-adjusted Excess Tobin’s q
event Tobin’s q Tobin’s q value

Panel A: Brokerage mergers
1999 -0.422 -0.018 -0.039 0.037 -0.291

(-0.19) (-0.15) (-0.33) (0.24) (-1.56)
2000 4.640* -0.032 -0.081 -0.387*** 0.214

(1.94) (-0.13) (-0.36) (-4.00) (1.29)
2000 -1.006*** -0.155*** -0.140*** -0.038 0.066**

(-3.36) (-2.79) (-2.60) (-1.04) (2.32)
2000 -0.966 -0.187** -0.130 -0.057 0.034

(-1.23) (-2.03) (-1.39) (-0.84) (0.57)
2000 1.368 0.065 -0.057 0.292 -0.015

(0.78) (0.14) (-0.11) (1.51) (-0.10)
2000 -1.087 -0.180*** -0.177** -0.135 -0.084

(-1.35) (-2.73) (-2.54) (-1.48) (-1.07)
2001 -3.441* -0.178* -0.163 -0.357 -0.149

(-1.84) (-1.66) (-1.48) (-1.33) (-1.01)
2001 -0.769 -0.217* -0.225* -0.239*** -0.080

(-0.74) (-1.80) (-1.93) (-3.10) (-0.75)
2004 0.299 -0.119 -0.121 -0.102* -0.152***

(0.48) (-1.21) (-1.23) (-1.77) (-3.20)
2005 1.417 -0.145 -0.180 0.069 -0.101

(1.44) (-0.56) (-0.70) (0.43) (-0.60)
2005 -1.303*** -0.063 -0.072 -0.017 -0.053*

(-3.37) (-1.06) (-1.32) (-0.50) (-1.79)
2007 0.980 -0.524** -0.506** 0.141* 0.202*

(0.54) (-2.02) (-2.10) (1.84) (1.76)
2007 -1.270*** 0.022 0.019 0.143** 0.131**

(-3.74) (0.45) (0.40) (2.55) (2.29)
Panel B: Brokerage closures
2000 -0.622 0.031 0.077 0.068 0.233***

(-1.06) (0.17) (0.44) (0.92) (4.13)
2000 0.055 -0.131 -0.124 -0.071 0.025

(0.09) (-1.20) (-1.20) (-0.91) (0.22)
2001 -2.401** 0.092 0.099 0.071 -0.075

(-2.21) (0.47) (0.55) (0.56) (-0.55)
2001 -1.959* 0.309*** 0.338*** 0.274*** -0.072

(-1.65) (3.83) (3.05) (7.83) (-0.50)
2001 0.804 0.032 0.062 -0.132 0.027

(1.30) (0.23) (0.49) (-1.26) (0.20)
2002 -0.534** -0.119*** -0.113*** 0.014 -0.135***

(-2.35) (-3.13) (-2.92) (0.51) (-5.55)
2002 -0.902*** -0.161*** -0.160*** -0.067** -0.110***

(-2.66) (-3.50) (-3.50) (-2.36) (-4.05)
2002 -0.505 0.026 0.015 -0.169*** -0.044

(-0.76) (0.47) (0.28) (-3.05) (-0.96)
2003 -0.471 -0.036 -0.051 -0.057 -0.041

(-0.91) (-0.33) (-0.47) (-0.90) (-0.55)
2005 -0.743** -0.126** -0.119* -0.064* -0.033

(-2.47) (-2.01) (-1.92) (-1.83) (-1.12)
2006 -2.146*** -0.090 -0.066 -0.039 -0.031

(-4.29) (-1.00) (-0.77) (-0.72) (-0.54)
2007 -1.566*** 0.091 0.100 0.126** 0.193***

(-6.18) (1.41) (1.57) (2.26) (4.17)

The table presents the generalized difference-in-differences estimates (Eq. 2.3.1 without controls) of coverage terminations on firm value for
each brokerage exit with the sufficient number of observations. Tobin’s q, market-adjusted Tobin’s q, and strategy-adjusted Tobin’s q are
trimmed at the 95% level. t-statistics (in parentheses) are robust to clustering at the firm level. ***, **, * indicate significance at the 1%, 5%,
and 10% levels, respectively. All variables are defined in Appendix 2.A.
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Table 2.B.4 Analyst coverage and firm value: Difference-in-differences regressions without controls for
each year with at least one brokerage house exit

Year of Coverage Market-adjusted Strategy-adjusted Excess Tobin’s q
event Tobin’s q Tobin’s q value

1999 -0.581 -0.032 -0.051 -0.003 -0.310
(-0.26) (-0.24) (-0.38) (-0.02) (-1.47)

2000 -1.222*** -0.184*** -0.163*** -0.0210 0.116***
(-4.13) (-3.17) (-2.84) (-0.53) (3.50)

2001 -1.962** -0.016 0.003 -0.132 -0.036
(-2.53) (-0.13) (0.03) (-1.48) (-0.39)

2002 -1.243*** -0.181*** -0.176*** -0.051* -0.142***
(-4.32) (-3.98) (-3.90) (-1.68) (-4.98)

2003 -1.726** -0.051 -0.062 -0.070 -0.013
(-2.21) (-0.33) (-0.42) (-0.69) (-0.11)

2004 -0.206 -0.117 -0.119 -0.110* -0.162***
(-0.36) (-1.14) (-1.16) (-1.87) (-3.09)

2005 -1.432*** -0.119** -0.121** -0.055 -0.044
(-4.92) (-2.08) (-2.18) (-1.63) (-1.59)

2006 -3.049*** -0.086 -0.054 -0.033 -0.009
(-4.65) (-0.77) (-0.51) (-0.45) (-0.13)

2007 -1.460*** 0.060 0.063 0.140*** 0.177***
(-6.89) (1.37) (1.48) (3.40) (4.74)

2008 -2.812*** -0.524 -0.452 0.219 0.280***
(-4.17) (-1.17) (-1.11) (1.23) (3.95)

The table presents the generalized difference-in-differences estimates (Eq. 2.3.1 without controls) of coverage terminations on firm value for
each year with at least one brokerage house exit in our sample. Tobin’s q, market-adjusted Tobin’s q, and strategy-adjusted Tobin’s q are
trimmed at the 95% level. t-statistics (in parentheses) are robust to clustering at the firm level. ***, **, * indicate significance at the 1%, 5%,
and 10% levels, respectively. All variables are defined in Appendix 2.A.
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Chapter 3

The Impact of Financial Fraud on Firm
Survival
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3.1 Introduction

How does financial fraud impact firm survival? Although a large number of studies focus on
the consequences to managers for aggressive accounting,1 we know little about the long-term
effect of financial fraud on firm survival. This gap in the literature is surprising given the eco-
nomic consequences of firm exit to shareholders, creditors, management, and employees. Firm
survival is also a powerful tool to analyze business strategy and industry structure (Klepper,
2002).

The knowledge of how financial fraud affects firm survival has important implications for
fraud prevention and detection. For example, one of the most common reasons for accounting
manipulation is the pressure to meet short-term performance targets (Dichev et al., 2016).2

Companies benefit from meeting earnings expectations, even if the declared growth does not
reflect the true economic performance (Bartov et al., 2002; Kasznik and McNichols, 2002). In
the opposite situation, they endure losses. For example, eBay shares fell by nearly 12 percent
because “its quarterly earnings missed Wall Street’s expectations by a penny a share – despite
profits that were up by 44 percent” (Rivlin, 2005). However, the impact of illegal accounting
manipulation on firm survival is a cost that firms have to consider while reaching short-term
targets through fraudulent actions. Awareness of the failure risk by the employees that are not
directly involved in fraud but have knowledge of it might promote an efficient early detection
mechanism.

This paper investigates the impact of financial fraud on firm survival.3 Intuitively, the firm’s
involvement in financial fraud is a substantial shock to its normal functioning. Therefore, it
is reasonable to assume that fraud shortens the firm’s lifespan. For instance, the ill-famed
example of Enron suggests that fraud increases the risk of bankruptcy and delisting. However,
the direction of the fraud impact on the probability of a takeover is unclear. On the one hand,
a fraud firm is a cheap acquisition target because of the considerable stock price decline after
the fraud revelation. On the other hand, the firm’s lost reputation and mistrust in accounting
numbers are likely to discourage its takeover by the other firm. Consequently, this paper aims
to quantify the effect of financial fraud on firm survival, the risk of either bankruptcy or delisting
and the likelihood of a takeover.

The data on 170 unique cases of financial fraud initiated from 1995 through 2006 come from
the SEC’s Accounting and Auditing Enforcement Releases (AAERs) and the General Account-
ing/Government Accountability Office (GAO) Financial Statements Restatements database. The

1See, among others, Beneish (1997); Agrawal et al. (1999); Farber (2005); Srinivasan (2005); Arthaud-Day
et al. (2006); Desai et al. (2006); Fich and Shivdasani (2007); Karpoff et al. (2008a).

2After learning that the division failed to meet the sales targets, the president of Genesco’s Johnston & Murphy
division instructed the employees to do “whatever action was necessary to achieve the division sales targets.” See
Securities and Exchange Commission (SEC) (2003).

3Throughout the paper, I use the terms ‘financial fraud’ and ‘illegal accounting manipulation’ interchangeably.
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observations from the GAO database are restatements that Hennes et al. (2008) classify as ir-
regularities (intentional illegal misstatements). To estimate the impact of financial fraud on firm
survival, I employ the propensity score matched-pair research design that minimizes the effect
of confounding and ensures meaningful statistical inference. For example, it is possible that a
financially distressed firm manipulates financial statements to avoid bankruptcy. Therefore, the
sample of control firms closely resembles the fraud firms before the earliest fiscal year illegally
manipulated. To quantify the effect of financial fraud on the general risk of firm exit (i.e., ei-
ther because of bankruptcy, delisting or takeover), I use the semi-parametric Cox model with
time-varying covariates (Cox, 1972). To measure the impact of fraud, separately, on the risk of
bankruptcy and delisting, and the likelihood of a takeover, I employ the competing-risks model
of Fine and Gray (1999).

My analysis shows that over the ten-year period after the fraud initiation, around fifty
percent of the fraud firms were either acquired, filed for bankruptcy protection or experi-
enced delisting.4 Nevertheless, there is no significant difference between the survival functions
(Kaplan-Meier curves)5 of the fraud and control firms. At the same time, multivariate analysis
indicates that financial fraud has a significant impact on firm survival. The Cox models with
time-varying covariates demonstrate that financial fraud decreases the general risk of failure and
increases the survival time of the fraud firms. Holding other variables constant, the involvement
in illegal accounting manipulation decreases the expected hazard of firm exit by 34%-39%. The
competing-risks models explain this puzzling result. Consistent with anecdotal evidence, finan-
cial fraud raises the risk of bankruptcy and delisting by 119%-150%. However, it lowers the
probability of a takeover by 51%-53% and therefore increases survival time of the fraud firms.
These findings also hold for the periods of five and eight years after the beginning of a fraud.

The additional tests confirm the validity of the baseline results and provide more in-depth
insights into the long-term impact of financial fraud on firm survival. First, using the parametric
survival models, I continue to estimate a significant effect of financial fraud on firm survival.
The magnitude and direction of the estimated coefficients coincide with the main results. Sec-
ond, I repeat the analysis in the baseline Cox and competing-risks models by augmenting the
survival models with the corporate governance indices as well as the ownership by the different
groups of institutional investors. In both settings, adding the G-index or E-index; ownership by
grey and independent institutions; ownership by dedicated, quasi-indexer, and transient institu-
tions does not diminish the significance of the fraud effect on firm survival, the probability of
bankruptcy and delisting, and the likelihood of a takeover. Third, I investigate how fraud char-
acteristics, such as the accounts affected and the length of manipulation period, influence firm

4Similarly to previous literature, a firm exits the sample after experiencing one of the following outcomes: (i)
bankruptcy (ii) delisting, (iii) takeover.

5The Kaplan-Meier estimator is a non-parametric statistic used to measure the fraction of firm surviving for a
certain amount of time after the treatment.
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survival. I find that improper revenue recognition significantly increases the risk of firm exit as
compared to the other types of manipulation. Interestingly, a higher takeover likelihood and not
a more likely bankruptcy or delisting explains this additional risk of exit after revenue manipu-
lation. The length of fraud period has the opposite effect. The more prolonged the manipulation
period, the lower the probability of being acquired.

Lastly, I investigate how financial fraud influences various firm characteristics and institu-
tional investors’ behavior. The significant increase in debt financing and long-term reputational
losses support the conclusion that financial fraud increases the risk of bankruptcy and deters
takeovers. During the three-year after-fraud period, the fraud firms experience a drop in market
value, investment, employment, sales growth, institutional ownership, and investor recognition,
and, at the same time, an increase in leverage and stock volatility in comparison to the average
values over the fraudulent years. Two years after the beginning of a fraud, the fraud firms un-
dergo a significant negative trend in market value, Tobin’s q, ROA, annual return, and investor
recognition in comparison to the control firms. Simultaneously, leverage, stock volatility, the
number of blockholders and their ownership show an upward trend. In line with McNichols
and Stubben (2008) and Kedia and Philippon (2009), I also find evidence that the fraud firms
overinvest and hire extensively during the years of illegal accounting manipulation.

This paper contributes to the literature on the consequences of financial fraud by showing
the long-term effect of illegal accounting manipulation on firm survival. Previous literature
demonstrates the negative impact of financial fraud on shareholders (Karpoff and John R. Lott,
1993; Dechow et al., 1996; Alexander, 1999; Palmrose et al., 2004; Karpoff et al., 2008b) along
with the mixed evidence on the direct costs to fraudulent managers (Agrawal et al., 1999; Srini-
vasan, 2005; Desai et al., 2006; Hennes et al., 2008; Karpoff et al., 2008a). More closely, this
paper relates to the growing body of research examining the economic consequences of ac-
counting manipulation. Biddle and Hilary (2006) and Biddle et al. (2009) demonstrate that the
better quality of accounting reports improves investment efficiency by shrinking the information
asymmetry between management and the outside providers of capital. Sadka (2006) suggests
that firms with inflated financial statements also adjust pricing/output decisions accordingly. In
addition, McNichols and Stubben (2008) and Kedia and Philippon (2009) demonstrate that dur-
ing the fraudulent period managers make inferior resource allocations. My analysis shows that
the involvement in fraud influences a broad set of firm characteristics and investors’ behavior
and consequently alters the survival of a fraud firm.

The remainder of this paper is organized as follows. In Section 3.2, I review the underlying
theory and the background information on firm survival. Section 3.3 contains the description of
the methodology and data. Section 3.4 presents my findings and Section 3.5 the results of the
additional analysis. Section 3.6 summarizes and concludes.
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3.2 Firm survival and available alternatives

3.2.1 Fraud and firm survival

Figure 3.1 presents the timeline of a fraud firm’s development. The firm can choose one of
the alternatives – (i) bankruptcy, (i) takeover, (iii) delisting, and (iv) survival6 – either before
or after the act of misconduct becomes public knowledge. For example, a fraud firm might
prefer to be acquired prior to its fraud revelation, because the inflated stock price will result in a
higher acquisition premium and the discovery of fraudulent actions is less likely after the com-
bination of financial statements. Cendant Corporation is a case in point. It was created in 1997
by the merger of CUC International Inc. and HFS Inc. Three months after the merger, Cen-
dant’s accounting staff suspected accounting irregularities in the financial statements of CUC
International Inc. The subsequent investigation revealed that CUC was manipulating financial
statements for at least 12 years (Rimkus, 2016).

Figure 3.1 Timeline of a fraud firm’s development
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Next, I briefly discuss the implication of bankruptcy, delisting, and a takeover for the major
company’s stakeholders: management, shareholders, and creditors.

3.2.2 Bankruptcy

The United States Bankruptcy Code offers two options for how to adjudicate bankruptcy:
(i) liquidation under Chapter 7 and (ii) reorganization under Chapter 11. Bankruptcy petition

6These are the most common cases considered in the literature on firm survival. See Shrieves and Stevens
(1979); Pastena and Ruland (1986); Zingales (1998); Shumway (2001); Klepper (2002); Espenlaub et al. (2012).
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could be filed either by a firm or its creditors. Chapter 11 could be converted into Chapter 7 if
the reorganization plan under Chapter 11 is not successful.

Bris et al. (2006) argue that the reorganization under Chapter 11 does not last longer or
bring more direct costs to creditors than the liquidation under Chapter 7. Management and
shareholders naturally prefer reorganization over liquidation, because they might still have some
control over the company in the former case. However, Bharath et al. (2010) and Ayotte and
Morrison (2009) show that the Chapter 11 bankruptcy reorganization process has become more
creditor-friendly. Before 1990, the frequency of absolute priority deviations in favor of firm
shareholders was as high as 75 percent while, between 1991 and 2005, it declined to 22 percent
(to 9 percent in the period from 2000 to 2005). Management turnover in Chapter 11 has also
increased by 65 percent since 1990. Furthermore, Hotchkiss (1995) finds that only 24 percent
of the companies exit Chapter 11 and continue operating as a going concern. Three years after
the exit, almost half of the emerged firms still endure operational losses and around one-third
refile for bankruptcy protection or privately restructure their debt. Moreover, the stock price
drops after the announcement of bankruptcy filing due to the release of a substantial amount of
adverse information.7

3.2.3 Takeover

Most scholars agree on the fact that target shareholders benefit from a merger (e.g., see
Bruner, 2002; Martynova and Renneboog, 2008; Haleblian et al., 2009; Wang and Xie, 2009;
Ahern, 2012). Target management gains as well.8 Hartzell et al. (2004) show the rent extraction
by CEOs of acquired firms. Cai and Vijh (2007) demonstrate that target CEOs use M&A as an
opportunity to cash out their illiquid stock and option holdings.

Target creditors are better off because a larger merged company is more likely to repay its
debt (e.g., see Levy and Sarnat, 1970; Lewellen, 1971; Higgins and Schall, 1975; Galai and
Masulis, 1976). However, the possible claim dilution weakens this positive effect. Billett et al.
(2004) report that target bondholders gain from a merger only if the acquired firm has a lower
rating and shorter debt maturity than the acquiring firm. In such situations, at the same time, the
merged entity typically receives a credit rating downgrade. For example, following the merger
announcement between H.J. Heinz Co. and Kraft Foods Group, Inc., Moody’s Investors Service
downgraded the long-term issuer rating and senior unsecured debt rating of Kraft Foods to Baa3
from Baa2 (Weddington and Abdill, 2015).

7Li (2013) argues that a nonlinear wealth transfer from shareholders to creditors as a result of filing is also a
driving force behind the stock price drop.

8Krug and Aguilera (2004) provide a comprehensive literature review on the impact of M&A on target top-
executives.
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3.2.4 Delisting

Delisting can be initiated either by a stock exchange or by a company itself. The standards
for delisting are complex and not uniform even across the largest exchanges in the USA. For
example, the New York Stock Exchange (NYSE) “may make an appraisal of, and determine on
an individual basis, the suitability for continued listing of an issue in the light of all pertinent
facts whenever it deems such action appropriate, even though a security meets or fails to meet
any enumerated criteria.”9 The delisted firm either becomes privately held or starts trading in
the over-the-counter markets.

Issuer initiated delisting occurs as a natural result of a merger, a voluntary liquidation, or a
firm’s decision to change the listing exchange. Additionally, companies delist their shares if the
costs associated with being publicly traded are higher than its benefits.10,11 At the same time,
Macey et al. (2008) argue that it is hard to determine the benefits of delisting and “to whom
such benefits would accrue.” Along similar lines, Marosi and Massoud (2007) find that firms
with poor growth opportunities, higher insider ownership, lower institutional ownership, higher
leverage, and lower market momentum are more likely to delist their shares. Leuz et al. (2008)
show that managers deregister their firms with the intention to protect private control benefits
and to reduce outside scrutiny. Furthermore, delisting deprives shareholders and creditors of
the benefits of an additional mandatory disclosure. Harris et al. (2008) and Macey et al. (2008)
document detrimental costs to shareholders associated with delisting.12 In some cases, delisting
forces a firm under the control of its creditors. For instance, the delisting of Adelphia Commu-
nications Corp. from NASDAQ on May 31, 2002, triggered a clause that allowed bondholders
to demand $1.4 billion in cash (Solomon and Frank, 2002).

9See New York Stock Exchange (NYSE) (2017a).
10On March 29, 2006, Edward F. Ruttenberg, American Locker Group Incorporated’s Chairman and CEO,

stated, “The Company’s Board of Directors carefully considered the advantages and disadvantages of continued
listing of the Company’s common stock on the Nasdaq National Market before approving the delisting. The
costs and resources required to be expended by the Company to maintain compliance with NASDAQ requirements
were determined to outweigh the benefits received by the Company and its stockholders from continued listing. We
believe that the delisting will reduce the Company’s administrative expenses and enable management to focus more
of its time and resources on operational matters more directly impacting stockholder value.” See Businesswire.com
(2006).

11For example, the annual maximum listing fees on the NYSE are $500,000. See New York Stock Exchange
(NYSE) (2017b).

12The shares of HealthSouth Corp. lost 97 percent of their value when they resumed trading over the counter
after the NYSE delisted the firm because of accounting fraud allegations (The Los Angeles Times, 2003).
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3.3 Research design

3.3.1 Estimation approach

In this paper, I employ a propensity score matching method to estimate the impact of fi-
nancial fraud on firm survival. Matching methods, when applied appropriately, minimize the
effects of confounding and result in unbiased estimates (Stuart, 2010; Austin, 2014b). Simi-
larly to quasi-experimental estimation approaches, they separate the design of an observational
study (selection of the treated and control groups) from the analysis of an observational study
(estimation of the treatment effect).

The implementation of matching affects estimation results. Austin (2014a) compares in
Monte Carlo simulations the relative performance of different matching algorithms on the
propensity score. He finds that caliper matching produces covariates balance at least as good
as the other algorithms, results in estimates with less bias, and delivers among the best perfor-
mance in terms of mean squared error. Additionally, Austin (2014a) shows that matching with
and without replacement leads to similar results.

Based on the findings of Austin (2014a), my matched-pair research design consists of four
steps. First, I estimate a logistic propensity score model annually to obtain the probabilities of
illegal accounting manipulation. Empirical papers often ignore the dilemma of which variables
(related to the outcome or treatment) to include in the propensity score model, although this
choice affects bias, variance and mean-squared error (see Brookhart et al., 2006). Following
Brookhart et al. (2006), Stuart (2010), and Austin (2014a), I include in the propensity score
model the variables that, based on previous literature, are prognostic to the outcome (i.e., firm
survival) and to the treatment (i.e., financial fraud)

Pr(Fraud) = β0 +β1Annual returni +β2Stock volatilityi +β3 ln (MVE)i +β4ROAi

+β5PP&E growthi +β6Leveragei +β7 ln (Firm age)i + εi. (3.3.1)

The dependent variable in Eq. 3.3.1 is one if a firm manipulated the next year’s financial state-
ment and zero otherwise. Consequently, all the independent variables are measured in the year
before the occurrence (nonoccurrence) of financial fraud. They characterize a firm from the
market perspective (Annual return, Stock volatility, MVE), in terms of the reported accounting
numbers (ROA, PP&E growth), creditors dependence (Leverage), and development stage (Firm

age).
Second, I form a sample of control firms that are not involved in financial fraud but closely

resemble the fraud firms in the year before the fraud initiation by performing a 1:1 nearest
neighbor matching with calipers.13 This algorithm automatically selects firms in the area of

13A common critique of 1:1 matching is that it can reject a large number of observations and thus would appar-
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common support. The choice of caliper widths involves a variance-bias trade-off. The smaller
the caliper width, the lower the bias, because the matched firms are very similar. However, a
small caliper might result only in a limited number of matches that increases the variance of
estimates.14

Third, I investigate if the fraud and control firms are balanced with respect to the observ-
able characteristics as well as if the matched fraud firms closely resemble the unmatched fraud
sample. The matching procedure should result in an adequate degree of covariate balance and
should not change the characteristics of the unmatched fraud sample.

Lastly, I examine how financial fraud affects firm survival by estimating the Cox propor-
tional hazard model (Cox, 1972) with time-varying covariates and the competing-risks model
of Fine and Gray (1999).

3.3.2 Survival models

The Cox model with time-varying covariates estimates the probability of failure, h{t|X(t)},
at time t conditional on surviving to time t:

h{t|X(t)}= h0(t)exp{βX(t)} , (3.3.2)

where X(t) is a vector of covariates and h0(t) is a baseline hazard function for the firm with all
covariates equal to zero.

As Shumway (2001) points out, hazard models resolve the issues of static models by di-
rectly accounting for the fact that firms change through time. As compared to binary choice
models, the semi-parametric Cox model utilizes information not only on firm survival (i.e., if a
firm engaged in illegal accounting manipulation still exists or not) but also on the length of time
a firm exists after the beginning of fraud. Unlike binary choice models, survival models ade-
quately accommodate censored data. The inclusion of time-varying covariates allows losing the
restrictive proportional hazards assumption which states that the relative risk of two different
firms is constant over time (Kleinbaum and Klein, 2012).

The competing-risks model of Fine and Gray (1999) estimates a cause-specific subhazard
function, hi {t|X(t)}, which is the risk of failure at time t due to an event of interest i, conditional
on surviving to time t,

hi {t|X(t)}= hi0(t)exp{βX(t)} , (3.3.3)

ently lead to reduced power. However, Stuart (2010) argues that the reduction in power is often minimal.
14For example, Austin (2011) suggests that researchers use a caliper of width equal to 0.2 of the standard

deviation of the logit of the propensity score when estimating differences in means and differences in proportions
in observational studies.
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where X(t) is a vector of covariates and hi0(t) is a baseline subhazard function for the firm with
all covariates equal to zero.

The competing-risks model takes into account that after experiencing a competing-risk
event, a firm could not undergo an outcome of interest. A competing risk event either impedes
the occurrence of the outcome of interest or modifies the probability of the outcome of interest.
For example, a firm that was acquired could not file for bankruptcy anymore. Consequently,
the competing-risks model helps to answer the following type of questions: What is the impact
of financial fraud on the probability of being acquired and not filing for bankruptcy or being
delisted, given that a firm survived to time t? For more details on the competing-risks models,
an interested reader could refer to Lunn and McNeil (1995), Fine and Gray (1999), Putter et al.
(2007) and Allison (2014).

The specifications of the Cox and competing-risks models include variables that according
to previous studies influence firm survival, such as (i) firm size and age, (ii) leverage, (iii)
profitability, (iv) growth prospects, (v) industry competition, (vi) institutional ownership, (vii)
stock characteristics, and (viii) reputation rebuilding actions.

(i) Firm size and age: Larger and older firms are more likely to survive (Evans, 1987). The
stock exchanges and creditors could be more indulgent toward established companies. Other
things equal, these firms face less severe information asymmetry problem and possess more
resources to deal with a business disruption or to implement reputation rebuilding actions. At
the same time, old and big companies are at lower risk of a takeover because of declining
growth, expensiveness, low synergy opportunities, and more troublesome merger control.

(ii) Leverage: High indebtedness increases the cost of capital and the risk of bankruptcy.
Previous literature suggests that high leverage impedes a takeover (see Israel, 1991; Garvey and
Hanka, 1999; Safieddine and Titman, 1999).

(iii) Profitability: Higher profitability reduces the probability of bankruptcy and affects the
likelihood of a takeover (Powell, 1997; Espahbodi and Espahbodi, 2003).

(iv) Growth: Firms with lucrative business opportunities are more likely to be acquired
(Morck et al., 1990; Dong et al., 2006). At the same time, a growth-resource mismatch might
lead to financial distress followed by delisting or bankruptcy. Moreover, McNichols and Stubben
(2008) and Kedia and Philippon (2009) show that during the manipulation period, fraud firms
overinvest and hire excessively. After fraud revelation, firms revert investment and labor to
optimal levels.15

(iv) Industry competition: A number of studies show that competition improves firm effi-
ciency (Nickell, 1996; Hay and Liu, 1997; Jiang et al., 2015) and corporate governance (Giroud
and Mueller, 2010, 2011). However, intense competition forces firms to take more risky strate-

15For example, a day after reporting a restated loss of $29.8 million, Borland Software Corp. announced plans
to cut 20 percent of its stuff (Bizjournals.com, 2006).
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gies and hence increases the risk of bankruptcy and the probability of a takeover by a more
successful rival. For example, Valta (2012) shows that the cost of bank debt is significantly
higher for companies in more competitive industries. Datta et al. (2013) assert that firms in
more competitive industries cannot exploit high pricing power to reduce cash flow fluctuations
and hence often opt for accounting manipulation.

(v) Institutional ownership: Previous literature shows that institutional investors improve
corporate governance (Gillan and Starks, 2000; Hartzell and Starks, 2003; Chen et al., 2007;
McCahery et al., 2016) and managers’ focus on value-increasing activities (Kochhar and David,
1996; Bushee, 1998; Wahal and McConnell, 2000; Ferreira and Matos, 2008; Aghion et al.,
2013); influence firm performance (Cronqvist and Fahlenbrach, 2009) and information envi-
ronment (El-Gazzar, 1998; Jiambalvo et al., 2002; Collins et al., 2003; Piotroski and Roulstone,
2004). Gillespie and Dietz (2009) argue that people undergo a cognitive reassessment after a
trust failure, with a tendency to be biased towards negative evidence. Thus, high institutional
ownership after fraud revelation could mitigate the aggravated asymmetric information and the
deterioration of trust and signal the market about the future firm performance.

(vii) Stock characteristics: Shumway (2001) demonstrates that stock return and volatility
predict bankruptcy. Schneider and Spalt (2017) suggest that firms with high stock volatility are
more likely to be acquired. Fang et al. (2009) indicate that liquidity increases the information
content of market prices. Liquidity also impacts the probability of a takeover as it compli-
cates toehold accumulation (Edmans et al., 2012) that influences a takeover success (Betton and
Eckbo, 2000).

(viii) Reputation-rebuilding actions: Although, the change of a corporate name does not
address the source of firm’s problems, such as, for example, a poor quality of corporate gov-
ernance, however, it might separate a “new” firm from the negative information related to the
“old” firm. For example, Cooper et al. (2001) and Green and Jame (2013) find that corporate
name changes affect firm value. Wilson (2008) and Chakravarthy et al. (2014) document that
the dismissal of tainted managers accelerates the recovery of reporting credibility after the re-
statement. Chen et al. (2013) show that an increase in debt financing after fraud revelation is
less pronounced for the firms with prompt CEO or CFO turnover. Empirical evidence suggests
that companies actively use management turnover as a first available tool to repair the lost trust
(e.g., Desai et al., 2006; Hennes et al., 2008; Karpoff et al., 2008a) and also often combine the
turnover and restatement announcements.16

16On April 2, 2007, Biomet announced that its CFO has “retired” and that 11 years of results will be restated
because of the discovered irregularities in its stock-option grants (Taub, 2007).
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3.3.3 Sample construction and data collection

To construct a sample of fraud firms, I use (i) the SEC’s Accounting and Auditing En-
forcement Releases (AAERs)17 and (ii) the General Accounting/Government Accountability
Office (GAO) Financial Statements Restatements database.18 From the first database, I con-
sider only AAERs that contain allegations of deliberate financial misreporting.19 Farber (2005)
and Hennes et al. (2008) point out that AAERs cover only a subset of fraudulent firms, mainly
because limited resources restrict the ability of the SEC to investigate all the cases of suspected
fraud. Therefore, to expand the fraud sample, I use the restatements from the GAO database that
Hennes et al. (2008) classify as cases of intentional illegal misreporting.20 The GAO database
only provides information on the restatement announcements between January 1, 1997, and
June 30, 2006. Thus, to identify for each restatement the first financial report illegally and in-
tentionally manipulated, I manually screen 8-K fillings on EDGAR (Electronic Data Gathering,
Analysis, and Retrieval system) and firms’ press releases.

The combination of two databases results in 543 unique cases of illegal financial misre-
porting initiated between January 1, 1995, and December 31, 2006. I exclude firms in financial
services (companies with Standard Industrial Classification (SIC) codes from 6000 to 6999) and
restatements for which the fraud period cannot be determined precisely. To avoid biased esti-
mates, the sample ends in 2006. In this way, the same ten-year period after the fraud initiation is
available for all firms. The sufficiently long period also minimizes the probability of undetected
fraud in the sample of control firms. In some cases, the period of fraudulent accounting lasts
as long as ten years. Moreover, the GAO database ends in 2006, and the SEC reports cases of
accounting manipulation with a two-three years delay after the revelation of misconduct.

To accommodate the hand-collection of data, I restrict the sample to the companies in the
S&P 1500, and the companies that were a part of the index. This step results in a sample of
222 fraud firms. 15 of them do not have the required stock market data in the year before the
beginning of a fraud, leaving 207 observations for the final analysis. Table 3.3.1 shows the
distribution of the fraud firms by the year of fraud initiation (Panel A) and by the two-digit SIC
code (Panel B). Panel A indicates that the number of fraud initiations steadily increases over
the period 1995-2000 and decreases thereafter. Panel B demonstrates that the fraud firms are
widely distributed across 35 industries. Three industries with the highest frequency of fraud
cases are business services;21 industrial and commercial machinery and computer equipment;
and chemicals and allied products.

17The data is from the Center for Financial Reporting and Management at the UC Berkeley’s Haas School of
Business. A detailed description of the data collection is available in Dechow et al. (2011).

18Government Accountability Office (GAO) 2002, 2003, 2006.
19AAERs are also issued against audit firms or in regards to bribery.
20I am grateful to the authors for providing public access to the data.
21For example, companies that specialize in advertising, computer programming and data processing, or equip-

ment rental and leasing are operating in the business services industry (SIC code 73).
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Table 3.3.1 Sample description

Panel A: Distribution of the fraud firms by year of fraud initiation

Number Percentage
Year of firms of firms

1995 3 1.76
1996 10 5.88
1997 12 7.06
1998 16 9.41
1999 24 14.12
2000 36 21.18
2001 24 14.12
2002 20 11.76
2003 10 5.88
2004 12 7.06
2005 1 0.59
2006 2 1.18

170 100.00

Panel B: Distribution of the fraud firms by industry

Number Percentage
SIC code Industry description of firms of firms

13 Oil and gas extraction 5 2.94
15 Building construction - general contractors and operative builders 1 0.59
20 Food and kindred products 5 2.94
22 Textile mill products 1 0.59
23 Apparel & other finished products 3 1.76
26 Paper and allied products 1 0.59
27 Printing, publishing and allied industries 1 0.59
28 Chemicals and allied products 15 8.82
33 Primary metal industries 1 0.59
34 Fabricated metal products; except machinery and transport equip. 1 0.59
35 Industrial and commercial machinery and computer equipment 21 12.35
36 Electronic and other electrical components; except computer equip. 13 7.65
37 Transportation equipment 3 1.76
38 Measuring, analyzing and controlling instruments; photographic, etc. 9 5.29
39 Miscellaneous manufacturing industries 1 0.59
41 Transit & passenger transportation 1 0.59
44 Water transportation 1 0.59
45 Transportation by air 3 1.76
48 Communications 8 4.71
49 Electric, gas and sanitary services 6 3.53
50 Wholesale trade-durable goods 4 2.35
51 Wholesale trade-nondurable goods 9 5.29
53 General merchandise stores 2 1.18
54 Food stores 3 1.76
56 Apparel and accessory stores 3 1.76
59 Miscellaneous retail 3 1.76
72 Personal services 1 0.59
73 Business services 29 17.06
75 Auto repair, services, parking 2 1.18
79 Amusement and recreation services 1 0.59
80 Health services 6 3.53
82 Educational services 1 0.59
83 Social services 1 0.59
87 Engineering, architectural, research, management, relations services 3 1.76
99 Nonclassifiable establishments 2 1.18

170 100.00

To construct a sample of control firms, I perform a 1:1 nearest neighbor matching on the
propensity score, estimated by Eq. 3.3.1, using calipers of width equal to 0.2. The matching
procedure results in the final sample of 340 observations: 170 fraud and 170 controls firms.
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The control firms are not involved in fraudulent actions over the period under consideration and
are similar to the fraud firms in the year before the fraud beginning.

To hand-collect the dates of bankruptcy filings, M&A, and delisting announcements for 340
companies in the sample, I use firms’ press releases, filings on EDGAR, and news articles in
LexisNexis. I collect only the first event in the firm’s timeline because the multiple consecutive
outcomes hinder statistical inferences. For example, it is hard to attribute an acquisition after
Chapter 11 as a fraud outcome and not as a consequence of the reorganization under Chapter
11.

To identify fraud detection dates, I use the GAO database, firms’ press releases and news
articles in LexisNexis.

The data on management turnover and corporate name changes is also hand-collected. First,
I identify for each firm its corporate name and the top-executives in office – CEO, CFO, and
chairman – during the release of the first manipulated statement.22 Second, using multiple
sources, such as firms’ proxy statements, Bloomberg.com’s Executive Profile & Biography,
and LexisNexis, I collect the dates when fraud firms changed the corporate names which they
had during the fraud period and career outcomes for the CEOs, CFOs, and chairmen that were
employed by the fraud firms during the fraud period. I repeat the same procedure for the control
firms.

3.4 Empirical results

3.4.1 Descriptive statistics

Table 3.4.1 presents the descriptive statistics for the fraud and control firms along with the p-
values from the t-tests for the difference between means. All variables are industry-adjusted.23

Panel A demonstrates that the matching algorithm produces covariate balance among the fraud
and control firms along the dimensions I match on. Besides variables in Eq. 3.3.1, the fraud
and control firms might differ along other characteristics, potentially related to firm survival.
To address this concern, Panel B and C show that the matching algorithm also balances other
firm and stock characteristics.

The matching algorithm does not identify suitable matches for 18 percent of the fraud sam-
ple (37 firms). To demonstrate that there are no significant differences between the matched
and unmatched fraud samples, i.e., the matching algorithm does not distort the properties of the

22I collect only data on the turnover of the top-executives in office at the beginning of a fraud, because they
are definitely related to the fraud initiation. Moreover, the inclusion of more executives turnover complicates the
estimation procedure.

23To obtain industry-adjusted numbers, median industry (two-digit SIC code) values for each year are subtracted
from firm-level values.
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Table 3.4.1 Covariate balance between the fraud firms (N=170) and the control firms (N=170)

Difference
Fraud firms Control firms in means

P25 P50 P75 Mean P25 P50 P75 Mean (t-stat.)

Panel A: Matching variables
Propensity score 0.01 0.03 0.17 0.11 0.01 0.03 0.17 0.11 -0.061
Annual return -0.10 0.22 0.60 0.25 -0.12 0.13 0.57 0.23 -0.322
ROA -0.01 0.03 0.10 0.04 -0.02 0.04 0.09 0.04 -0.243
Volatility -0.05 -0.01 0.03 0.00 -0.05 -0.02 0.03 0.01 0.657
Firm age (log) 2.89 3.81 4.32 3.64 3.30 3.66 4.03 3.63 -0.045
Leverage -0.05 0.01 0.13 0.04 -0.06 0.00 0.16 0.06 0.943
LnMVE 0.94 2.23 3.48 2.32 0.81 2.55 3.90 2.34 0.098
PP&E growth -0.03 0.09 0.47 0.50 -0.07 0.05 0.30 0.51 0.070
Panel B: Other firm characteristics
Employment growth -0.03 0.09 0.25 0.28 -0.05 0.04 0.23 0.26 -0.109
CapEx/PP&E -0.05 0.02 0.15 0.06 -0.06 0.01 0.14 0.05 -0.557
Sales growth -0.04 0.10 0.38 0.38 -0.09 0.03 0.26 0.35 -0.126
Tobin’s q -0.32 0.06 1.08 1.29 -0.25 0.27 1.28 1.10 -0.406
ROE -0.01 0.02 0.05 0.01 -0.02 0.01 0.04 -0.01 -1.246
Panel C: Stock characteristics
Turnover -0.02 0.04 0.17 0.19 -0.04 0.00 0.08 0.17 -0.326
Dividend yield 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.871
Spread -0.15 -0.02 0.06 -0.04 -0.12 -0.00 0.09 -0.04 0.185
Illiquidity -0.20 -0.10 -0.03 0.69 -0.15 -0.09 -0.02 0.49 -0.388

***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively. All values are industry adjusted. Median industry (two-digit
SIC code) values for each year are subtracted from firm-level values to obtain industry-adjusted numbers. All variables are defined in Ap-
pendix 3.A.

initial fraud sample, I compare the characteristics of 207 unmatched fraud firms with the char-
acteristics of 170 matched fraud firms. Table 3.B.1 in Appendix 3.B indicates that the matched
fraud firms are thus representative of the unmatched fraud firms as a whole.

Figure 3.2 shows the departures of the top-executives holding their positions at the begin-
ning of a fraud. The upper graphs present the distribution by year of CEO, CFO, and chairman
turnover, separately. The bottom graphs display the simultaneous (same year) turnover of CEO
and chairman, CEO and CFO, and CFO and chairman. Figure 3.2 suggests that fraudulent ac-
counting actions postpone management turnover. During the first two years after the beginning
of a fraud, the fraud firms go through less CEO, CFO, and chairman changes than the other-
wise similar control firms. However, thereafter – two years also indicates the end of the median
duration of fraudulent actions in the sample – the fraud firms experience the turmoil of manage-
ment departures. The distribution of the simultaneous management turnover resembles similar
pattern. CEO and chairman are replaced together more often than CFO and Chairman or CEO
and CFO. The untabulated results for the simultaneous departures of all three managers are in
line with the findings on Figure 3.2.

Over the ten-year period, 17.65% of the control firms (30 firms) and 19.41% of the fraud
firms (33 firms) changed the corporate name with which they were initially recorded in the
sample. The untabulated results indicate similarities with the distribution of top-management
departures. The highest number of name changes among the fraud firms is centered between
the second and fifth year after the initiation of a fraud.
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Figure 3.2 Top-management turnover in the fraud and control samples over the ten-year period after the
fraud initiation
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Year one indicates the beginning of fraud.

3.4.2 Firm exits and reputation-rebuilding actions before the fraud revelation

The first question of interest is whether fraud firms strategically choose bankruptcy, delist-
ing or takeover before the fraud revelation. The results of the analysis indicate that only 3%
of the fraud sample (5 companies) disappear before the fraud discovery. In particular, three
firms were acquired, one firm filed for Chapter 11 that later was transformed into Chapter 7,
and one firm was delisted from NASDAQ because of its inability to timely file 10-K with the
SEC. Overall, these findings do not indicate that before fraud revelation, firms actively exercise
the available exits (takeover, bankruptcy, delisting) with the intention of hindering fraud discov-
ery or softening reputational losses. Managerial overconfidence is a plausible reason for such
behavior. For example, fraudulent managers might believe that they could cover up misstated
numbers at some point in the future and avoid fraud detection. An alternative explanation is
that managers do not have a plan on how to escape the consequences of illegal behavior.

While the number of firm exits before the fraud revelation is relatively low, the statistics
for management turnover tell a different story. Around 31% of CEOs (52 executives), 30%
of CFOs (50 executives) and 26% of chairmen (44 executives) left their jobs before the act of
accounting manipulation became public knowledge. However, only 7% of the fraud sample (12
firms) changed their corporate names before the end of the manipulation period.
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3.4.3 Survival analysis

Table 3.4.2 presents the summary statistics on firm survival for the fraud and control sam-
ples over the ten-year period after the fraud initiation. A firm exits the sample after filing for
bankruptcy, delisting, or a takeover, and survives otherwise. The test of proportions (p-value

= 0.914) suggests that there is no significant difference in the survival rates between the fraud
and control firms (49% vs. 49%). However, the comparison of the cause-specific exits in the
two groups offer some interesting insights. Consistent with the Enron’s story, the fraud firms
file for bankruptcy more frequently (12% vs. 8%). They are also more often delisted than the
control firms (11% vs. 5%). At the same time, the fraud firms seem to be less attractive acqui-
sition targets. Only 28% of the fraud firms are acquired during the ten-year period as compared
to 38% of the control firms over the same period. The tests of proportion indicate significant
differences in the rates of the cause-specific exits in the two samples.

Table 3.4.2 Univariate comparison of firm survival among the fraud and control firms over the ten-year
period after the fraud initiation

Survived Bankrupt Delisted Acquired

Test of Test of Test of Test of
proportions proportions proportions proportions

N % (p-value) N % (p-value) N % (p-value) N % (p-value)

Control firms 83 48.82 0.914 13 7.65 0.099 9 5.29 0.024 65 38.24 0.038
Fraud firms 84 49.41 20 11.76 19 11.18 47 27.65

Figure 3.3 depicts the survival functions for the fraud and control firms (Kaplan–Meier
curves) over the ten-year period starting from the first year of fraud. The first graph on the left
shows the survival function when bankruptcy, delisting, and a takeover result in the exit of a
firm from the sample. These survival functions suggest that during the first five years (20 quar-
ters), the fraud firms have higher survival rates than the control firms. However, the statistical
tests unanimously indicate no difference between the survival functions of the fraud and control
firms (p-values≥0.289).24 The second graph demonstrates the survival functions when only
bankruptcy and delisting lead to the firm exit.25 The Kaplan–Meier curves indicate that during
the first two and a half years (10 quarters) the bankruptcy and delisting rates are very similar
among the fraud and control firms, but in the subsequent years there are more delistings and
bankruptcy filings in the fraud sample. Not surprisingly, the divergence point in the survival
functions coincides with the median duration of the fraudulent actions (2 years). The differ-
ence between the survival functions are also statistically significant (0.046≤ p-value≤0.059).
The third graph shows the survival functions when just a takeover leads to firm exit. The Ka-

24The p-values are from the following tests: log-rank, Cox, Wilcoxon–Breslow–Gehan, Tarone-Ware, Peto-
Peto-Prentice, and Fleming-Harrington.

25To perform meaningful statistical tests, I group bankruptcy and delisting into one category. Additionally,
delisting of the fraud firm is typically followed by the bankruptcy.
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plan–Meier curves demonstrate that the fraud firms are less frequently acquired than the control
firms. This difference holds for all years and is statistically significant (0.032≤ p-value≤0.092).

Figure 3.3 Survival functions of the fraud and control firms over the ten-year period after the fraud
initiation
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Overall, the results in Table 3.4.2 and on Figure 3.3 provide the first insights into the impact
of financial fraud on firm survival and suggest that the fraud firms are more frequently delisted
and bankrupt but less frequent takeover targets than the control firms.

3.4.4 Cox model with time-varying covariates

I begin with estimating the Cox model with time-varying covariates where a surviving firm
does not experience any of the exit events: bankruptcy, delisting, and a takeover. The survival
time is the number of quarters from the first manipulated annual statement until the occurrence
of the exit event. The firms that survived more than ten years are considered censored.26 The
main explanatory variable, Manipulation, is a dummy variable that equals one for the fraud
firms and zero for the control firms.

Table 3.4.3 presents the results. The models (1)-(4) include control variables that according
to the literature influence firm survival and are discussed in detail in Section 3.3.2.27 In Ta-
ble 3.4.3 and further in this paper, I report hazard ratios, which are the relative risk of failure.
For example, the hazard ratio for Manipulation gives the relative risk of firm exit due to either

26To demonstrate that the results do not depend on the length of the period, I replicate my analysis with the
periods of five and eight years.

27It is important to understand that the inclusion of fraud characteristics (for example, the duration of manipula-
tion period and accounts affected) is indefensible in the matched-pair data because of the multicollinearity problem.
In Section 3.5.2, I will address this concern.
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bankruptcy, delisting, or a takeover for the fraud firms as compared to the control firms, hold-
ing everything else constant. A hazard ratio above (below) one implies that the involvement in
financial fraud negatively (positively) affects firm survival. A hazard ratio of one indicates no
significant effect.

Table 3.4.3 The impact of financial fraud on firm survival: Estimation results from the Cox models with
time-varying covariates

(1) (2) (3) (4)

Hazard Hazard Hazard Hazard
ratio z-stat. ratio z-stat. ratio z-stat. ratio z-stat.

Manipulation 0.616** (-2.04) 0.644* (-1.86) 0.612** (-2.12) 0.620** (-2.07)
LnMVE 1.005 (0.09) 0.997 (-0.05) 1.022 (0.34) 1.020 (0.32)
Firm age (log) 0.546*** (-4.35) 0.532*** (-4.43) 0.557*** (-4.12) 0.554*** (-4.20)
Tobin’s q 0.935 (-0.82) 0.929 (-0.88) 0.944 (-0.72) 0.937 (-0.80)
ROA 0.848 (-0.78) 0.864 (-0.68) 0.834 (-0.85) 0.836 (-0.81)
ROE 0.954*** (-2.75) 0.954*** (-2.75) 0.950*** (-3.16) 0.958** (-2.47)
Leverage 3.735*** (3.45) 3.774*** (3.35) 3.196*** (3.10) 3.196*** (3.13)
PP&E growth 1.111*** (3.01) 1.116*** (2.95) 1.071** (2.05) 1.069** (2.01)
CapEx/PP&E 1.606** (2.00) 1.614** (1.97) 1.747*** (2.68) 1.792*** (2.67)
Employees growth 0.607 (-1.50) 0.601 (-1.52) 0.632 (-1.48) 0.622 (-1.53)
Total institutional ownership 2.006** (2.05) 2.097** (2.15) 1.884* (1.88) 1.803* (1.77)
Number of blockholders 0.979 (-0.36) 0.976 (-0.40) 1.009 (0.16) 1.017 (0.28)
Investor recognition 0.348** (-2.35) 0.365** (-2.21) 0.332** (-2.40) 0.333** (-2.43)
Annual return 1.012 (0.06) 1.009 (0.05) 1.020 (0.11) 1.047 (0.26)
Illiquidity 1.008* (1.87) 1.008* (1.84) 1.007* (1.73) 1.006 (1.43)
Volatility 2.293 (1.31) 2.398 (1.36) 2.278 (1.27) 2.089 (1.10)
H-H index 0.163 (-1.05) 0.140 (-1.14) 0.195 (-0.93) 0.155 (-1.05)
Name change 0.648* (-1.83) 0.658* (-1.80) 0.598** (-2.05) 0.589** (-2.07)
CEO turnover 1.121 (0.60)
CFO turnover 0.764 (-1.54)
Chairman turnover 0.956 (-0.22)
CEO/CFO/Chairman turnover 2.200*** (3.58)
CEO/Chairman turnover 1.000 (-0.00)
CEO/CFO turnover 1.652** (2.52)
CFO/Chairman turnover 1.455 (1.43)

N 2108 2108 2108 2108

***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively. The analyzed period is ten years after the initiation of a fraud.
A firm is counted as survived if over the ten-year period it did not experience neither bankruptcy, delisting nor a takeover. All values are in-
dustry adjusted. Median industry (two-digit SIC code) values for each year are subtracted from firm-level values to obtain industry-adjusted
numbers. All variables are defined in Appendix 3.A.

Table 3.4.3 shows that financial fraud is a statistically significant predictor of firm survival
in all model specifications. The estimated hazard ratios indicate that the fraud firms have an
approximately 40% lower risk of exit than the control firms. This result is in line with the
shapes of the survival functions on Figure 3.3, which indicate that the control firms exit more
often at the beginning of the observational period and therefore have shorter survival time.
Table 3.4.3 suggests that financial fraud postpones the firm exit (bankruptcy, delisting, takeover)
the fraud firm otherwise would face. The hazard ratios for Manipulation become even lower if
the analyzed period is eight or five years.

Among the control variables, firm age, ROE, leverage, investment growth, capital expendi-
ture, institutional ownership, investor recognition, stock illiquidity have a significant impact on
firm survival. The direction of the impacts for each significant predictor reconciles with previ-
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ous literature. The reputation-rebuilding actions (name change and management turnover) are
also important factors for firm survival. As hypothesized, name change decreases the risk of
failure. The turnover of a single executive does not play a significant role. However, a simulta-
neous departure of either CEO, CFO, and chairman or CFO and CEO increases the risk of firm
exit. The simultaneous turnover of more than one top-executive might indicate deep organiza-
tional problems and make a firm more vulnerable to a takeover or force it into bankruptcy due
to the lack of proper leadership.

3.4.5 Competing-risks models

Next, I use the competing-risk model of Fine and Gray (1999) to investigate how the in-
volvement in financial fraud affects the risk of bankruptcy and delisting when a takeover is a
competing-risk event. Table 3.4.4 presents the results. In contrast to Table 3.4.3, the subhazard
ratios for Manipulation, are significantly higher than one, which is consistent with the shapes
of the survival functions (second graph on Figure 3.3). The estimated subhazard ratios indicate
that the risk of bankruptcy and delisting is around 200% higher for the fraud firms than for the
control firms. For the period of five or eight years (untabulated), the estimated subhazard ratios
for Manipulation are also greater than one but are not significant because of the small number
of bankruptcies and delistings over the shorter time span.

Consistent with previous literature, firm size and annual return decrease the probability of
bankruptcy and delisting. Firms with higher leverage are at higher risk. Furthermore, invest-
ment growth and capital expenditure scaled by the size of tangible fixed assets significantly
increase the risk of failure, indicating either a poor quality of past investment decisions or
difficulties with financing growth. The change of the corporate name decreases the risk of
bankruptcy and delisting, however only in the specifications (2)-(4). With the exception of
chairman departure, top-executives turnover increases the risk of bankruptcy and delisting.

Table 3.4.5 reports the results of fitting competing-risks models with a takeover as the pri-
mary event of interest and bankruptcy and delisting as the competing-risks events. The sub-
hazard ratios for Manipulation significantly smaller than one suggest that financial fraud deters
takeovers. The fraud firms have an around 50% lower likelihood of being acquired than the con-
trol firms. The negative impact of financial fraud on the probability of a takeover (untabulated)
is even stronger for the shorter period of time (five and eight years).

Market value of equity, firm age, investment opportunities, institutional ownership, investor
recognition and annual return are firm characteristics that have a significant impact on the like-
lihood of being acquired. The higher the annual return and the market value of a firm, the more
likely its acquisition. Old companies, companies with high investor recognition, and companies
with more investment opportunities are less frequent subjects of takeover. Institutional own-
ership has an important influence on the probability of being acquired. Neither the change of
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Table 3.4.4 The impact of financial fraud on the risk of bankruptcy and delisting: Estimation results
from the competing-risks models

(1) (2) (3) (4)

Subhazard Subhazard Subhazard Subhazard
ratio z-stat. ratio z-stat. ratio z-stat. ratio z-stat.

Manipulation 2.218** (2.03) 2.518** (2.31) 2.194** (2.08) 2.227** (2.11)
LnMVE 0.754** (-2.31) 0.730*** (-2.95) 0.756** (-2.21) 0.759** (-2.17)
Firm age (log) 0.857 (-0.87) 0.830 (-1.02) 0.903 (-0.55) 0.861 (-0.77)
Tobin’s q 1.131 (1.62) 1.102 (0.93) 1.153** (2.23) 1.134** (2.14)
ROA 0.813 (-0.79) 0.775 (-0.97) 0.733 (-1.21) 0.804 (-0.77)
ROE 0.956 (-1.58) 0.965 (-1.42) 0.959 (-1.53) 0.961 (-1.35)
Leverage 6.457*** (3.04) 7.289*** (3.09) 5.144*** (2.63) 4.531** (2.36)
PP&E growth 1.174*** (2.78) 1.161** (2.54) 1.118* (1.93) 1.108* (1.75)
CapEx/PP&E 2.714*** (4.86) 2.850*** (4.90) 2.969*** (5.50) 3.181*** (4.98)
Employees growth 0.429 (-0.80) 0.444 (-0.80) 0.481 (-0.76) 0.433 (-0.86)
Total institutional ownership 0.941 (-0.06) 0.979 (-0.02) 0.843 (-0.18) 0.780 (-0.27)
Number of blockholders 0.848 (-1.23) 0.830 (-1.42) 0.879 (-0.97) 0.897 (-0.83)
Investor recognition 0.154 (-0.97) 0.188 (-0.94) 0.136 (-0.97) 0.160 (-0.94)
Annual return 0.519** (-2.09) 0.546** (-1.97) 0.516** (-2.12) 0.548** (-1.96)
Illiquidity 0.993 (-0.97) 0.991 (-1.35) 0.992 (-1.18) 0.991 (-1.43)
Volatility 3.544 (1.11) 4.483 (1.35) 3.637 (1.16) 3.660 (1.13)
H-H index 0.017 (-1.29) 0.006* (-1.92) 0.021 (-1.17) 0.018 (-1.31)
Name change 0.501 (-1.51) 0.467* (-1.77) 0.435* (-1.79) 0.457* (-1.68)
CEO turnover 3.077*** (2.82)
CFO turnover 0.832 (-0.57)
Chairman turnover 0.525* (-1.70)
CEO/CFO/Chairman turnover 2.475** (2.47)
CEO/Chairman turnover 0.875 (-0.41)
CEO/CFO turnover 1.768* (1.75)
CFO/Chairman turnover 2.018* (1.68)

N 2108 2108 2108 2108

The analyzed period is ten years after the initiation of a fraud. Bankruptcy and delisting are outcomes of interest. A takeover is a competing-
risk event. All values are industry adjusted. Median industry (two-digit SIC code) values for each year are subtracted from firm-level values
to obtain industry-adjusted numbers. All variables are defined in Appendix 3.A. ***, **, and * indicate significance at the 1%, 5%, and 10%
levels, respectively.

corporate name nor the management turnover has a significant impact on the takeover probabil-
ity.

Overall, the competing-risks models explain the result in Table 3.4.3 that the involvement in
financial fraud decreases the risk of firm exit. Financial fraud raises the risk of bankruptcy and
delisting, but, at the same time, it reduces the probability of being acquired. The latter effect
outweighs the former.

3.5 Additional analysis

3.5.1 Parametric survival models

The Cox model with time-varying covariates is a flexible semi-parametric model that does
not make any assumptions about the shape of the baseline hazard function (Kleinbaum and
Klein, 2012). Parametric hazard models are an alternative class of survival models that assume
a specific functional form for the baseline hazard function. If the distribution is correctly speci-
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Table 3.4.5 The impact of financial fraud on the probability of a takeover: Estimation results from the
competing-risks models

(1) (2) (3) (4)

Subhazard Subhazard Subhazard Subhazard
ratio z-stat. ratio z-stat. ratio z-stat. ratio z-stat.

Manipulation 0.484** (-2.49) 0.489** (-2.41) 0.470*** (-2.58) 0.476** (-2.52)
LnMVE 1.164** (2.09) 1.172** (2.12) 1.172** (2.21) 1.168** (2.17)
Firm age (log) 0.584*** (-2.98) 0.567*** (-3.17) 0.591*** (-2.91) 0.588*** (-2.95)
Tobin’s Q 0.789* (-1.79) 0.795* (-1.77) 0.791* (-1.78) 0.789* (-1.76)
ROA 0.811 (-0.33) 0.783 (-0.38) 0.804 (-0.35) 0.795 (-0.37)
ROE 1.230 (0.63) 1.239 (0.63) 1.238 (0.65) 1.230 (0.63)
Leverage 1.209 (0.33) 1.179 (0.28) 1.175 (0.28) 1.161 (0.26)
PP&E growth 0.850 (-0.73) 0.859 (-0.74) 0.844 (-0.86) 0.849 (-0.82)
CapEx/PP&E 0.967 (-0.10) 0.960 (-0.12) 1.017 (0.05) 1.004 (0.01)
Employees growth 0.933 (-0.23) 0.935 (-0.23) 0.933 (-0.24) 0.931 (-0.24)
Total institutional ownership 2.569** (2.14) 2.466** (2.02) 2.543** (2.14) 2.467** (2.03)
Number of blockholders 1.067 (0.89) 1.076 (1.00) 1.079 (1.04) 1.075 (0.98)
Investor recognition 0.342** (-2.20) 0.334** (-2.23) 0.337** (-2.22) 0.338** (-2.22)
Annual return 1.881** (2.30) 1.835** (2.23) 1.906** (2.39) 1.911** (2.38)
Illiquidity 1.005 (0.86) 1.006 (0.93) 1.005 (0.85) 1.004 (0.70)
Volatility 1.253 (0.21) 1.223 (0.18) 1.231 (0.19) 1.257 (0.21)
H-H index 0.686 (-0.16) 0.886 (-0.05) 0.742 (-0.13) 0.720 (-0.14)
Name change 0.952 (-0.17) 0.945 (-0.19) 0.942 (-0.20) 0.938 (-0.21)
CEO turnover 0.793 (-1.09)
CFO turnover 0.851 (-0.84)
Chairman turnover 1.351 (1.38)
CEO/CFO/Chairman turnover 1.588 (1.30)
CEO/Chairman turnover 1.163 (0.69)
CEO/CFO turnover 1.336 (1.04)
CFO/Chairman turnover 0.896 (-0.29)

N 2108 2108 2108 2108

***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively. The analyzed period is ten years after the initiation of a fraud.
A takeover is an outcome of interest. Bankruptcy and delisting are competing-risk events. All values are industry adjusted. Median industry
(two-digit SIC code) values for each year are subtracted from firm-level values to obtain industry-adjusted numbers. All variables are defined
in Appendix 3.A.

fied, the resulting estimates will be more precise than the ones from the Cox model. However,
the wrong distributional assumption would lead to false conclusions.

Following the standard approach in literature, I apply the Akaike information criterion (AIC)
to discriminate between the alternative distributions.28 The general rule is to select a model with
the smallest AIC value. The AIC suggests the Gompertz distribution as the preferred model.
The second-best choice is the Weibull distribution. Both models assume a monotonic hazard
that either monotonically decreases or monotonically increases with time. The Gompertz model
is implemented as a proportional hazard (PH) model, while the Weibull model can also accom-
modate the accelerated failure time (AFT) specification. PH models focus on how covariates
alter the hazard and AFT models the survival time.

Table 3.5.1 presents the estimation results of the PH parametric survival models when the
hazard function follows either the Gompertz or Weibull distributions. The models (1)-(4) in-
clude the same controls as in Table 3.4.3, which I omit for the sake of brevity. Panel A shows
the results when either a takeover, bankruptcy, or delisting result in firm exit. For comparison,

28Exponential, Gompertz, loglogistic, Weibull, lognormal and generalized gamma.
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I also provide here the estimates of the fraud effect on firm survival from the semi-parametric
Cox models (Table 3.4.3). The results from fitting the parametric survival models support the
finding that financial fraud decreases the risk of failure. The estimates from the parametric and
the semi-parametric models are very close in magnitude as well.

Table 3.5.1 The impact of financial fraud on firm survival: Estimation results from the parametric Cox
models with time-varying covariates

(1) (2) (3) (4)

Hazard Hazard Hazard Hazard
ratio z-stat. ratio z-stat. ratio z-stat. ratio z-stat.

Panel A: Failure events: delisting, bankruptcy, and takeover (N=2108)
- Cox model
Manipulation 0.616** (-2.04) 0.644* (-1.86) 0.612** (-2.12) 0.620** (-2.07)
- Gompertz model
Manipulation 0.604** (-2.12) 0.640* (-1.85) 0.599** (-2.19) 0.607** (-2.15)
- Weibull model
Manipulation 0.618** (-2.03) 0.652* (-1.80) 0.614** (-2.11) 0.622** (-2.06)
Panel B: Failure events: delisting and bankruptcy (N=2108)
- Gompertz model
Manipulation 1.769 (1.42) 2.009* (1.72) 1.768 (1.48) 1.764 (1.47)
- Weibull model
Manipulation 1.761 (1.40) 2.030* (1.75) 1.779 (1.49) 1.786 (1.49)
Panel C: Failure event: takeover (N=2108)
- Gompertz model
Manipulation 0.441*** (-2.78) 0.485** (-2.40) 0.436*** (-2.86) 0.438*** (-2.85)
- Weibull model
Manipulation 0.458*** (-2.68) 0.489** (-2.40) 0.452*** (-2.76) 0.452*** (-2.75)

The models (1) - (4) include the same controls as in Table 3.4.3, which I omit for the sake of brevity. ***, **, and * indicate significance at the
1%, 5%, and 10% levels, respectively. The analyzed period is ten years after the initiation of a fraud. All variables are defined in Appendix 3.A.

Panel B of Table 3.5.1 shows the estimates from the parametric hazard models where
bankruptcy and delisting deter survival, and takeovers are censored. The estimated hazard ratios
for Manipulation is higher than one, supporting the conclusion that financial fraud increases the
risk of bankruptcy and delisting. However, only the estimate in the third model is statistically
significant. These results might be attributed to the fact that takeover is not accounted as a
competing-risk event.29 Panel C of Table 3.5.1 demonstrates the estimation results of PH para-
metric survival models when the primary event of interest is a takeover, and bankruptcy and
delisting are censored. The results support my previous findings that financial fraud diminishes
the likelihood of a takeover. The estimates of the fraud effect on the risk of being acquired are
also very similar in magnitude to the ones from the competing-risk models (Tables 3.4.5).

The fitting of the AFT Weibull model leads to the similar conclusions (untabulated) as in
Table 3.5.1.

29Implementation of competing-risks in the parametric hazard models is more difficult than in the Cox model
(see, e.g. Putter et al., 2007).
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3.5.2 Fraud characteristics and firm survival

This section investigates the impact of improper revenue recognition and the length of ma-
nipulation period on firm survival. Improper revenue recognition is the most common type
of financial statements manipulation associated with the largest losses in market value upon
its revelation (Desai et al., 2006). The length of the period over which a fraud was allegedly
committed might also play an important role in firm survival. On the one side, the longer the
period, the more misrepresented information, the harder it is for the fraud firm to restore trust
in its financial statements. Additionally, a longer manipulation period results in more inferior
resource allocations that distort the optimal business development of a fraud firm (McNichols
and Stubben, 2008; Kedia and Philippon, 2009). On the other side, the more time fraud remains
undetected, the more opportunities a fraudulent management has to conceal or to revert parts of
the illegal accounting actions.

Table 3.5.2 Univariate comparison of firm survival among the fraud firms that manipulated revenue
(N=86) and the fraud firms that manipulated other accounts (N=84) over the ten-year period after the
fraud initiation

Survived Bankrupt Delisted Acquired

Test of Test of Test of Test of
proportions proportions proportions proportions

Accounts N % (p-value) N % (p-value) N % (p-value) N % (p-value)

Revenue 33 38.37 10 11.62 13 15.11 30 34.88
All others 51 60.71 0.004 10 11.90 0.522 6 7.14 0.050 17 20.24 0.033

Table 3.5.2 presents the distribution of outcomes among the fraud firms conditionally on
the type of manipulation: revenue or other accounts. 51% of the fraud firms were involved
in improper revenue recognition (86 cases), and 49% manipulated other accounts (84 cases).
Table 3.5.2 demonstrates that revenue manipulation negatively affects firm survival. The differ-
ence in survival rates among the fraud firms that misstated revenue (38%) and other fraud firms
(61%) is statistically significant. The fraud companies involved in improper revenue recogni-
tion are more often delisted and acquired but they filed for bankruptcy as frequent as the other
fraud firms. The survival functions on Figure 3.4 support these findings. All statistical tests30

suggest the existence of differences between the survival functions on the first and third graphs
(0.002≤ p-value≤0.028). Only the log-rank and Cox tests provide weak evidence of the statis-
tical difference (p-values=0.095) between the survival functions on the second graph.

Overall, Figure 3.4 and Table 3.5.2 demonstrate that improper revenue recognition decreases
the fraud firms’ survival by increasing the risk of being acquired and delisted.

Table 3.5.3 presents the results of fitting Cox models with time-varying covariates in the
sample of fraud firms where the period under consideration is five years since the revelation of

30Long-rank, Cox, Wilcoxon, Tarone-Ware, Peto-Peto-Prentice, and Fleming-Harrington.
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Figure 3.4 Survival functions of the fraud firms that manipulated revenue (N=86) and the fraud firms
that manipulated other accounts (N=84) over the ten-year period after the fraud initiation
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a fraud. As hypothesized, Manipulated revenue is a statistically significant factor for explain-
ing the exits of fraud firms. The length of manipulation period is also statistically significant.
However, the estimated hazard ratios indicate that the risk of an exit decreases with the length
of manipulation. The untabulated results of fitting the competing-risks models suggest that the
firms with more prolonged manipulation period face a lower likelihood of a takeover. On the
contrary, the firms involved in revenue manipulation are at a higher risk of being acquired. Ma-

nipulated revenue and Length of manipulation are not statistically significant when the main
events of interest are bankruptcy and delisting. This suggests that fraud characteristics play an
important role only in the acquisition market.

3.5.3 Corporate governance, institutional investors, and firm survival

Corporate governance is an important attribute of any corporation. In the baseline analysis,
I use institutional ownership as a proxy for the quality of corporate governance,31 because the
inclusion of either the entrenchment E-index of Bebchuk et al. (2009) or the shareholder rights
G-index of Gompers et al. (2003) reduces my sample size by approximately 46% and 52%,
respectively. It also skews the fraud sample toward large firms that are less likely to be delisted,
acquired or bankrupt. However, the untabulated results of fitting the Cox and competing-risks

31A number of studies show that institutional investors improve corporate governance by monitoring the man-
agement team (Gillan and Starks, 2000; Hartzell and Starks, 2003; Chen et al., 2007; McCahery et al., 2016) and
push managers to focus more on long-term value (Kochhar and David, 1996; Bushee, 1998; Wahal and McConnell,
2000; Ferreira and Matos, 2008; Aghion et al., 2013).
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Table 3.5.3 The impact of fraud characteristics on firm survival: Estimation results from the Cox
models with time-varying covariates

(1) (2) (3) (4)

Hazard Hazard Hazard Hazard
ratio z-stat. ratio z-stat. ratio z-stat. ratio z-stat.

Manipulated revenue 1.831** (2.38) 1.928** (2.47) 1.984*** (2.67) 1.881** (2.50)
Length of manipulation (log) 0.608** (-2.11) 0.595** (-2.23) 0.567** (-2.47) 0.574** (-2.41)
LnMVE 1.069 (0.57) 1.101 (0.77) 1.061 (0.49) 1.065 (0.52)
Firm age (log) 0.704** (-1.98) 0.697** (-2.04) 0.689** (-1.99) 0.671** (-2.15)
Tobin’s q 0.993 (-0.06) 1.030 (0.24) 0.994 (-0.04) 0.981 (-0.14)
ROA 1.476 (1.02) 1.509 (1.12) 1.418 (0.94) 1.708 (1.38)
ROE 0.890*** (-3.13) 0.881*** (-3.16) 0.902*** (-2.63) 0.889*** (-3.00)
Leverage 3.339** (2.23) 3.608** (2.36) 2.890** (2.02) 2.762* (1.96)
PP&E growth 0.768 (-0.63) 0.766 (-0.67) 0.841 (-0.40) 0.779 (-0.62)
CapEx/PP&E 1.505* (1.92) 1.487* (1.80) 1.578** (2.04) 1.634** (2.08)
Employees growth 1.259 (0.58) 1.191 (0.46) 1.191 (0.44) 1.200 (0.51)
Total institutional ownership 2.642* (1.65) 2.702 (1.61) 2.770* (1.68) 2.384 (1.52)
Number of blockholders 0.892 (-1.25) 0.899 (-1.12) 0.919 (-0.93) 0.944 (-0.62)
Investor recognition 0.454 (-0.86) 0.515 (-0.71) 0.495 (-0.69) 0.433 (-0.88)
Annual return 0.658 (-1.63) 0.628* (-1.84) 0.694 (-1.50) 0.675 (-1.59)
Illiquidity 1.010 (1.64) 1.011* (1.85) 1.010* (1.77) 1.007 (1.24)
Volatility 1.984 (0.56) 1.883 (0.50) 1.727 (0.44) 1.677 (0.43)
H-H index 4.624 (0.77) 11.34 (1.11) 8.482 (1.02) 3.316 (0.56)
Name change 0.369*** (-2.77) 0.368*** (-2.86) 0.332*** (-2.88) 0.370*** (-2.63)
CEO turnover 0.551* (-1.77)
CFO turnover 0.960 (-0.11)
Chairman turnover 1.315 (0.82)
CEO/CFO/Chairman turnover 2.640*** (3.25)
CEO/Chairman turnover 0.843 (-0.69)
CEO/CFO turnover 1.587* (1.87)
CFO/Chairman turnover 1.910** (1.98)

N 790 790 790 790

***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively. The analyzed period is five years after the revelation of a fraud.
All values are industry adjusted. Median industry (two-digit SIC code) values for each year are subtracted from firm-level values to obtain
industry-adjusted numbers. All variables are defined in Appendix 3.A.

models with either the E-index or the G-index32 in the vector of covariates support my pre-
vious findings. Financial fraud increases firm survival because it decreases the probability of
a takeover. At the same time, financial fraud significantly amplifies the risk of delisting and
bankruptcy.

Institutional investors play an important role in firm development. However, depending on
the investors’ type and the investment horizon, different groups of institutional investors could
have an opposing impact on the firm (see, for example, Chen et al., 2007). Hence, as an ad-
ditional robustness check, I investigate how the holdings of different types of institutions alter
the baseline results. First, I divide institutional investors into two groups: (i) loyal to corporate
management grey institutions (insurance companies and bank trusts) and (ii) pressure-resistant
independent institutions (investment companies and independent investment advisers). Sec-
ond, using the classification of Bushee and Noe (2000) and Bushee (2001), I also differenti-
ate institutional investors as (i) dedicated (high portfolio turnover, highly diversified portfolio

32I obtain data on the E-index from Lucian Bebchuk’s web page. I am grateful to the author for access to the
data.
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holdings, short-term-focused), (ii) quasi-indexer (low turnover, diversified holdings, and long-
term-focused), and (iii) transient (high portfolio turnover, highly diversified portfolio holdings,
short-term-focused). The untabulated results indicate that the impact of financial fraud on firm
survival remains statistically significant and of the same direction and magnitude as in Sec-
tions 3.4.4-3.4.5, even after controlling for the ownership by the different types of institutional
investors.

3.5.4 The impact of fraud on firm characteristics and institutional investors

To strengthen the argument that financial fraud impacts firm survival, this section demon-
strates the effect of financial fraud on a variety of firm characteristics and institutional own-
ership. First, I show how the dynamics of the fraud firms and institutional ownership change
before, during, and after the fraud period. Second, I compare these trends with the development
of the control firms.

Panel A of Table 3.5.4 presents the average values of a set of firm characteristics over three
periods: (i) three years preceding the fraud period, Before, (ii) the fraud period, During, and (iii)
three years succeeding the fraud period, After. The significance levels indicate if the average
value is statistically different from the industry median. The results suggest that the fraud
firms before and during the fraud period demonstrate higher growth rates of sales, investment,
and employment, have more investment opportunities, higher market value, annual return, and
leverage as compared to a median industry firm. At the same time, they have significantly lower
ROE throughout the fraud period. Three years after the end of illegal accounting actions, the
fraud firms converge toward a median industry firm in terms of profitability, capital expenditure,
investment opportunities, and annual return. However, the fraud firms are still larger and more
indebted than a median industry firm. Investment, employment, and sales growth are below the
industry median. The stocks of the fraud firms exhibit high volatility.

Additionally, Panel A of Table 3.5.4 shows the results of the statistical tests for the differ-
ences between mean values over the three years preceding the fraud period and the fraud period,
Before=During, and the fraud and post-fraud periods, During=After. These tests indicate that
during the manipulation period, the growth rates of sales, investment, and employment slow
down; leverage increases; investment opportunities and annual return drop in comparison to the
three-year period before. The rest of the variables do not change significantly. The revelation of
a fraud introduces a significant shock to the dynamics of the fraud firms. Except for ROE and
ROA, all the average values over the three-year post-manipulation period significantly differ
from the average values over the fraud period. Consequently, these findings indicate that the
revelation of a fraud has a wide impact on a firm that is not limited to the decline in stock price
and reputational losses.

Panel B of Table 3.5.4 presents the industry-adjusted institutional ownership over the same
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three periods (Before, During, After). The results indicate that the fraud firms’ institutional
ownership is always higher than the industry median. However, the statistical tests demonstrate
significant changes of institutional ownership around the fraud period. Total institutional own-
ership, ownership by grey (bank trusts and insurance companies), independent (independent
investment advisers and investment companies), and quasi-indexer institutions (low turnover,
diversified holdings, and long-term-focused) increase over the fraud period. After fraud rev-
elation, the fraud firms experience a significant decrease in total institutional ownership and
investor recognition. Grey, independent, dedicated (high portfolio turnover, highly diversified
portfolio holdings, short-term-focused) and transient (high portfolio turnover, highly diversi-
fied portfolio holdings, short-term-focused) institutions also reduce their ownership. Notable,
blockholders and quasi-indexer institutions do not abandon the stocks of the fraud firms after
the misconduct becomes public knowledge.

The changes in the firm life cycle might explain the results in Table 3.5.4. To address this
concern, Figure 3.5 presents the development of the fraud and control firms over the ten-year
period from the fraud initiation. Year one indicates the beginning of the fraud period. By
construction, the control firms do not differ from the fraud firms in the year of matching (year
zero). The significant deviations in the development of the two group of firms occur during the
second or third year after the fraud initiation coinciding with the median (two years) and mean
(three years) length of the fraud period in the sample. The negative trend in market value for
the fraud firms last for more than eight years indicating the long-term reputation losses after
accounting manipulation that are likely to diminish the likelihood of a takeover. The significant
differences between the fraud and control firms in terms of other characteristics disappear after
a maximum of six years. Three years after the fraud initiation, the fraud firms significantly
increase the level of debt financing which increases the risk of bankruptcy. Chen et al. (2013)
suggest that the aggravated asymmetric information problem after the fraud revalation forces
firms to raise more debt. During the third year, the ROA and ROE of the fraud firms drop.
After the second year, investment opportunities and annual return decrease. At the same time,
the stocks of the fraud firms become very volatile. Between the second and fourth year, the
E-index is lower for the fraud firms than for the control firms, likely indicating improvements
in corporate governance documented by Farber (2005). The growth rates of employment and
investment support the findings of McNichols and Stubben (2008) and Kedia and Philippon
(2009). The fraud firms over-invest and hire excessively during the first two years of fraud.

Figure 3.6 shows the development of institutional ownership for the fraud and control firms
over the ten-year period following the fraud initiation. Similarly to Figure 3.5, the second
year, which is also the median fraud duration in the sample, is a turning point in the behavior
of institutional investors. After the second year, total institutional ownership and ownership
by independent and transient investors converge to average values for the control firms. At
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Figure 3.5 The development of firm characteristics among the fraud and control firms over the ten-year
period after the fraud initiation
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Year zero is the year of matching. Year one indicates the beginning of a fraud. All values are industry adjusted. Median industry (two-
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Appendix 3.A.

the same time, the fraud firms lose investor recognition. After the second year, blockholders
increase their holdings of the fraud firms’ stocks. The behavior of grey, dedicated, and quasi-
indexer institutions does not vary between two samples.

Overall, the results in Tables 3.5.4 and Figures 3.5-3.6 demonstrate that financial fraud
distorts firm development and introduces significant fluctuations in institutional ownership.

3.6 Conclusion

This paper examines the impact of financial fraud on firm survival. The findings of this
study have implications for fraud prevention as well as for various firm stakeholders, such as
investors, creditors, and employees.

To isolate the effect of financial fraud on firm survival, I employ a matched-pair research
design, in which control firms are matched to the fraud firms based on the propensity score at
the year before the fraud initiation. The Cox models with time-varying covariates indicate that
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Figure 3.6 The development of institutional ownership in the fraud and control samples over the
ten-year period after the fraud initiation
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financial fraud has a significant positive impact on firm survival. Further, the competing-risk
models demonstrate that, in line with the Enron’s story, fraud increases the risk of delisting and
bankruptcy and negatively influences the probability of a takeover, indicating the long-term rep-
utational losses and mistrust. For example, a decrease in market value and investor recognition
remain statistically significant for at least eight years after the fraud revelation. Interestingly,
I find little evidence that during the fraud period, firms take actions, such as mergers or name
change that could potentially hinder the fraud discovery.

The detected negative role of accounting manipulation on the probability of a takeover opens
new directions for further research. For example, it would be interesting to study how financial
fraud impacts acquisition premiums.
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Appendix

3.A Variable definitions

Manipulation Dummy variable that equals one if a firm manipulated the next year’s accounting statements
and zero otherwise.

Annual return Annual stock return minus the value-weighted index.
ROA Net income divided by total assets.
Volatility Annualized standard deviation of daily returns.
Firm age (log) Natural logarithm of the number of years elapsed since the year of a firm’s IPO.
Leverage Ratio of total debt to total assets.
LnMVE Natural logarithm of market capitalization.
PP&E growth Growth rate of property, plant and equipment.
Employment growth Growth rate of the number of employees.
CapEx/PP&E Capital expenditures divided by property, plant, and equipment.
Sales growth Growth rate of total sales.
Tobin’s q Difference between the sum of market capitalization and total assets and book value of

common equity divided by total assets.
ROE Net income divided by market capitalization.
H-H index The Herfindahl-Hirschman index.
Name change Dummy variable that equals one if a firm changed its corporate name which it had in the

beginning of the sample.
CEO turnover Dummy variable that equals one if the firm’s CEO in office in the beginning of the sample

left the firm and zero otherwise.
CFO turnover Dummy variable that equals one if the firm’s CFO in office in the beginning of the sample

left the firm and zero otherwise.
Chairman turnover Dummy variable that equals one if the firm’s chairman in office in the beginning of the

sample left the firm and zero otherwise.
CEO/CFO/Chairman turnover Dummy variable that equals one if the firm’s CEO, CFO, and chairman in office in the

beginning of the sample left the firm in the same year and zero otherwise.
CEO/Chairman turnover Dummy variable that equals one if the firm’s CEO and chairman in office in the beginning of

the sample left the firm in the same year and zero otherwise.
CEO/CFO turnover Dummy variable that equals one if the firm’s CEO and CFO in office in the beginning of the

sample left the firm in the same year and zero otherwise.
CFO/Chairman turnover Dummy variable that equals one if the firm’s CFO and chairman in office in the beginning of

the sample left the firm in the same year and zero otherwise.
Manipulated revenue Dummy variable that equals one if a firm illegally manipulated revenue and zero otherwise.
Length of manipulation (log) Natural logarithm of the number of years a firm illegally manipulated financial statements.
Total institutional ownership Average ownership by institutional investors in a given fiscal year.
Number of blockholders Average number of institutional investors that own at least 5% of firm’s shares in a given

fiscal year.
Blockholders ownership Average ownership by institutional investors that own at least 5% of firm’s shares in a given

fiscal year.
Investor recognition Average ratio of the total number of 13F filers among firm’s shareholders in a given year to

the total number of 13F filers in that year (×103).
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Ownership by grey institutions Average ownership by banks and insurance companies in a given fiscal year.
Ownership by independent institutions Average ownership by independent investment advisers and investment companies in a

given fiscal year.
Ownership by dedicated institutions Average ownership by dedicated institutions in a given fiscal year. The data on the

institutional investors’ classification is from the web-site of Brian Bushee.
Ownership by quasi-indexer institutions Average ownership by quasi-indexer institutions in a given fiscal year. The data on the

institutional investors’ classification is from the web-site of Brian Bushee.
Ownership by transient institutions Average ownership by transient institutions in a given fiscal year. The data on the

institutional investors’ classification is from the web-site of Brian Bushee.
Turnover Average share volume in a given fiscal year, winsorized at the 99th percentile.
Dividend yield Annual dividend yield.
Spread Average bid-ask spread in a given fiscal year.
Illiquidity Illiquidity measure of Amihud (2002) (×106), winsorized at the 90th percentile.
E-index Governance index of Bebchuk et al. (2009), based on 6 antitakeover provisions.
G-index Governance index of Gompers et al. (2003), based on 24 antitakeover provisions.
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3.B Additional results

Table 3.B.1 Covariate balance between the matched fraud firms (N=170) and the unmatched fraud firms
(N=207)

Unmatched fraud firms Matched fraud firms Difference in means

Mean Median Mean Median t-statistic p-value

Panel A: Matching variables
Annual return 0.257 0.217 0.251 0.223 0.114 0.909
ROA 0.045 0.035 0.040 0.035 0.381 0.703
Volatility 0.000 -0.016 0.001 -0.011 -0.074 0.940
Firm age (log) 3.840 3.932 3.637 3.807 1.806 0.072
Leverage 0.042 0.011 0.040 0.010 0.110 0.913
LnMVE 2.646 2.330 2.315 2.230 1.563 0.119
PP&E growth 0.510 0.049 0.497 0.094 0.083 0.934
Panel B: Other firm characteristics
Employment growth 0.240 0.070 0.254 0.089 -0.213 0.831
CapEx/PP&E 0.055 0.015 0.062 0.018 -0.383 0.702
Sales growth 0.331 0.059 0.382 0.103 -0.362 0.718
Tobin’s q 1.223 0.063 1.289 0.057 0.193 0.847
ROE 0.016 0.015 0.013 0.016 0.305 0.760
Panel C: Stock characteristics
Turnover 0.168 0.023 0.192 0.039 -0.425 0.671
Dividend yield 0.004 0.000 0.004 0.000 0.073 0.941
Spread -0.051 -0.020 -0.043 -0.020 -0.415 0.679
Illiquidity 0.175 -0.101 0.177 -0.102 -0.006 0.995

All values are industry adjusted. Median industry (two-digit SIC code) values for each year are subtracted from firm-level values to obtain
industry-adjusted numbers. All variables are defined in Appendix 3.A.
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