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Introduction

Disclosures of executive compensation contract features have increased over the past
years. This increased disclosure provides a glimpse of the complexity of the implicit and
explicit contracts that govern the relationship between corporate executives and their firms.
Academic research that relies on the information in these disclosures can provide impor-
tant insights on the intersection between executive compensation disclosure and financial
reporting disclosure.

The increased disclosure of executive contracting choices helps foster our understanding
of the likely steps executives are incentivized to take. A decision worthy of academic and
general attention is how executives choose to exercise their discretion in communicating their
firm’s performance to the public. Studying the frictions that stem from monetary incentives
and the flexibility in financial reporting is highly relevant to the public. For instance, consider
an individual who invests in a firm at an inflated share price and subsequently suffers a loss
due to revealed misstatement in the financial reporting. Preventing such misreporting is
a non-trivial task. However, academic research may help external parties to better assess
whether executives with certain contract features are more or less likely to engage in value-
destroying actions.

Besides the incomplete information that is available to investors, another important issue
is the information asymmetry between a firm and its potential management hires, who decide

on making a long-term investment in the firm based on their human capital. Such executives



decide to contract with the firm under incomplete information and are likely to consider
publicly available financial disclosures. When the reliability of such disclosures is found to be
questioned, an interesting friction arises. Studying this information friction between potential
executive hires and firms with revealed misreporting provides an interesting opportunity to
understand how such frictions are resolved in explicit contracts—and understand economic
forces that influence such contracts.

This dissertation contributes to our understanding of information asymmetry among
corporate insiders and capital providers, and the role that executive compensation contracts
play in mitigating this information asymmetry. More specifically, this dissertation reflects
my interest in studying corporate decisions to (re-)contract with executives, decisions about
specific contract features, and how corporate contracting decisions provide context for value-
relevant information signals to capital providers. In the first chapter, I study how firms
contract with successor executives after the revelation of accounting restatements. I find
that firms that recently restated their financial statements pay a premium to new CEOs
hired from outside the firm, which suggests that restating firms pay a labor market premium
to new outside executives.

In the second chapter, co-authored with Stefano Cascino (London School of Economics)
and David Veenman (University of Amsterdam), we re-examine the relation between finan-
cial reporting quality and CEO inside debt holdings, where inside debt refers to debt-like
compensation incentives such as defined pension benefits and deferred shared-based compen-
sation. Our results suggest that CEO inside debt ownership is not associated with higher
quality financial reporting. In the third chapter, co-authored with Brian Cadman (University
of Utah), we study the information asymmetry between corporate insiders and investors, and
find that executive compensation contract features relate to the informativeness of insider
trades. Our results suggest that disclosures of vested equity holdings and equity holding

requirements provide context to the information revealed by insider trades.



These chapters collectively examine executive compensation contracts in the context
of the information frictions among various corporate stakeholders. In Chapter 1, I study
information frictions between boards of directors and incoming outside executives, and how
contracting can resolve this information friction. In Chapter 2, we examine how incen-
tives stemming from executive compensation contracts are related to executives’ decisions
to distort public disclosures. In Chapter 3, we focus on the information asymmetry be-
tween equity providers and corporate insiders and ask the question of whether executive
compensation contract features help market participants unravel information in CEO equity
trades. Chapters 1 and 2 both study managerial misreporting. While the results in Chap-
ter 2 suggest that debt-like compensation incentives are not directly related to manager’s
reporting choices, Chapter 1 reveals that managerial misreporting has consequences for how
firms subsequently contract with new incoming managers. The results in Chapter 3 suggest
that executive compensation contract features are an important source of information that
helps equity providers better interpret a salient information signal when insiders decide to

trade their firm’s equity.






Chapter 1

Executive Turnover after Accounting
Restatements: How Do Firms Contract

with Incoming Executives?



“These businesses will have to be flexible to attract the level of talent they want/.]
If they want someone really badly, they will have to offer a package that compen-

sates for the risk to their reputation.” (Wall Street Journal, 2018)

1.1 Introduction

When previously issued financial statements are considered unreliable, firms must dis-
close reissuance restatements pursuant to Regulation S-X (17 CFR Part 210). After restate-
ments, boards of directors face pressure to take remedial actions.! Prior research finds that
boards frequently dismiss executives after restatements (e.g., Karpoff et al. [2008]; Hennes
et al. [2008]; Collins et al. [2009]; Agrawal and Cooper [2016]) or reduce the bonuses and
equity-based compensation of executives who stay in office to reduce risk-taking incentives
(e.g., Cheng and Farber [2008]; Burks [2010]; Hoitash et al. [2012]). Surprisingly, though,
there is little evidence on how restating firms contract with newly appointed outside execu-
tives.

In this paper, I examine how the executive labor market responds to the revelation of
financial misreporting and ask whether firms that recently restated their financial statements
pay a premium to newly hired outside CEOs. My study is motivated by the important
consequences that accounting restatements can have for the external labor market. The
revelation of financial misstatements can harm the efficient allocation of resources as it
erodes the trust between the firm and its capital providers. Efforts to restore this trust

often leads to the replacement of senior executives. At the same time, the revelation of

IThis pressure can arise from increased public scrutiny (Chakravarthy et al. [2014]), the need to limit
exposure to lawsuits (Agrawal and Cooper [2016]), a desire to demonstrate independence and vigilance
(Burks [2010]), concerns about shareholders’ risk assessment of the firm (Kravet and Shevlin [2010]), worries
about auditor resignation (Leone and Liu [2010]), or the possible fear of losing board seats at other firms
(Fich and Shivdasani [2007]).



misstatements is also likely to increase the adverse selection problem with successor outside
executives. Resolving this adverse selection problem is therefore key to restoring confidence
in financial reporting.

Previous misreporting can signal low reporting quality and weak internal controls (Plum-
lee and Yohn [2015]), which can continue after the revelation of misreporting (Chava et al.
[2018]). Outside hires are typically less informed about existing reporting deficiencies than
insiders because the context of restatements is largely unobservable, even after performing
significant due diligence. The uncertainty about financial reporting quality should be a
concern to successor CEOs, because of their fiduciary duties, requirements to attest to the
quality of future financial reports, and the potential threat to their reputations.

Collective reputation theory (Tirole [1996]) suggests that the reputation of a previous
executive can damage the reputation of the firm. Because the revelation of financial misre-
porting can damage a firm’s reputation (e.g., Dechow et al. [1996]; Palmrose et al. [2004];
Chakravarthy et al. [2014]; Chava et al. [2018]; Khan et al. [2019]), a firm’s sullied reputation
can still affect new executives as they partially inherit the collective reputation of previous
executives. Executives tie up their human capital in the firm, and their value on the man-
agerial labor market depends on the success of the firm (Fama [1980]). Agency theory and
collective reputation theory therefore suggest that managers would demand a reputational
risk premium for joining firms that have experienced recent misstatements.

Additionally, both the new outside executive and the board are expected to demand
high-quality accounting information because of the information asymmetry around the time
of initial contracting. For instance, potential executive hires are expected to perform due dili-
gence before accepting an appointment. The uncertainty about financial reporting quality—
as evidenced by a restatement—is likely a concern to successor CEOs given their fiduciary
duties and responsibility to attest to the quality of financial reporting. Accordingly, I pre-

dict that new outside CEOs at recently restating firms receive a higher pay premium in total



compensation than outside CEOs at nonrestating firms.

To test this prediction, I examine CEO turnover events for firms covered by Execucomp
between 2000 and 2018. My sample of 7,293 CEO-years comprises incumbent and externally
appointed CEOs at firms that have appointed at least one external CEO during the sample
period. Using AuditAnalytics, I identify restatements that relate to accounting errors and
overstated earnings. I then examine the compensation characteristics of newly hired CEOs
of firms that restated in the period before the new CEQO’s appointment and compare this
compensation to (i) CEOs who stay on the job after restatements and (ii) newly appointed
CEOs at firms without a recent restatement.

I first confirm results from prior research that externally appointed CEOs receive higher
total compensation compared to internal hires (Carter et al. [2019]). More importantly, I
find that this pay premium is approximately 15 percentage points higher for CEOs who
are appointed after a recent restatement. The premium related to restatements is higher
when the restatement is large, approximately 30 percentage points, and when a class-action
lawsuit followed it, approximately 37 percentage points. I further find that the increased pay
premium is in the form of cash-based bonuses and share-based compensation, but not salary.
I do not find a relative decrease in option-based compensation, inconsistent with boards
attempting to decrease risk-taking incentives for newly appointed CEOs and in contrast to
prior evidence for CEOs who stay after restatements (Cheng and Farber [2008]).

I perform several additional tests and find the results are robust to controlling for
executives’ experience, as proxied by CEQOs’ lifetime work experience in publicly traded firms
(Custodio et al. [2013]), CEOs’ managerial ability (Demerjian et al. [2012]), the market
value of CEOs’ prior firm, the prior firm’s buy-and-hold returns, and CEOs’ prior total
compensation and forfeited equity awards. These additional tests suggest that the pay
premium associated with restatements is unlikely a premium solely for managerial ability or

experience.



I further find that the results are robust to controlling for industry-wide market pay
and supply of experts. Specifically, I measure industry-wide executive labor market frictions
by the mean total compensation in a CEQ’s industry in a given fiscal year, excluding the
CEOQO’s own total compensation. I measure demand for expert executives by the frequency of
restatements in a given industry in a fiscal year. Results from these additional tests suggest
that industry-wide pay for managerial talent does not entirely explain the pay premium for
external hires after recent restatements. Similarly, the pay premium related to restatements
does not change in years when there are more restatements in a given industry, suggesting
that the pay premium associated with restatements is unlikely a premium solely for the
limited supply of experts.

While my evidence is consistent with the notion that firms pay a premium to attract
outside executives after recent restatements, I also find that this premium is limited to
inducement grants rather than a persistent pay premium throughout the successor executive’s
tenure with the firm. I also repeat my main analyses using internal appointments as a
control group. Internal hires are likely to exert increased effort after restatements, similar to
external hires. At the same time, internal hires are already associated with the reputation
of the restating firm. The results suggest that new internal CEO hires do not receive a pay
premium after recent restatements. In other words, the revelation of financial misreporting
influences firms’ contracting with incoming executives and leads to temporary effects on
compensation arrangements, suggesting that the pay premium is unlikely a premium solely
for increased effort.

Collectively, the results are consistent with the revelation of financial misreporting in-
creasing outside executives’ uncertainty about a firm and suggest that the benefits of granting
equity to newly appointed executives outweigh the costs to restating firms. My results are
counter to arguments that public scrutiny after accounting restatements reduces boards’

propensity to approve generous compensation packages. Similarly, the results do not suggest



that executives who self-select into restating firms do not demand higher pay because of non-
financial benefits through revealing their ability by taking over a restating firm. Similarly,
the results do not support the notion that the revelation of prior misstatements provides a
“fresh start” for incoming executives compared to firms with potentially unrevealed financial
reporting problems.

This paper contributes to research that examines how restating firms contract with
executives. Cheng and Farber [2008] examine how firms re-contract with CEOs who stay in
office after restatements and find that compensation committees reduce their option-based
pay to reduce risk-taking incentives. Hoitash et al. [2012] study how firms re-contract with
executives who stay in office after the disclosure of internal control material weaknesses. I
extend these studies by focusing on external hires, isolating the labor market consequences
of restatements for successor executives. By focusing on external hires, I illuminate how the
external executive labor market prices a financial reporting system that has been called into
question. Whereas incumbent executives suffer a reduction in pay, new outside hires receive
a premium after the revelation of misstatements.

I further contribute to the literature that examines executive-firm matching (e.g., Fee
and Hadlock [2003]; Xu and Yang [2016]; Carter et al. [2019]; Cadman et al. [2020]) by
showing that the revelation of financial reporting deficiencies is related to how firms contract
with new executives. For instance, Fee and Hadlock [2003] find that outside CEOs frequently
receive large hiring grants, which systematically relate to the performance of the executives’
previous firm. Xu and Yang [2016] further find that firms more frequently award initial hiring
grants to outside executives with no experience in the hiring firm’s industry, suggesting a
premium for the unfamiliarity of the firm’s operations. Findings in Carter et al. [2019] also
suggest that the pay premium outside executives receive for the uncertainty about their
match with the firm persists beyond initial hiring grants and increases with unfamiliarity

with the firm and its industry. I contribute to this stream of research by documenting that
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firms with accounting systems that have been called into question attract outside CEOs
by paying additional premiums, suggesting increased information asymmetry and CEOs’
concerns about financial reporting deficiencies.

The results also extend the broader research that examines the capital market conse-
quences of restatements. The revelation of financial reporting deficiencies affects both equity
and debt markets. Whereas prior research documents that investors demand an information
risk premium (Hribar and Jenkins [2004]; Kravet and Shevlin [2010]) and lenders higher loan
spreads (Graham et al. [2008]) after restatements, I find that new outside CEOs receive a

higher pay premium as well, suggesting the presence of a labor market premium.

1.2 Background and predictions

1.2.1 Consequences of accounting misstatements

Prior research has extensively studied the causes and consequences of accounting mis-
statements.? For example, some studies examine whether and how executive compensation,
capital market expectations, and labor market incentives influence managers’ earnings ma-
nipulation decisions and the likelihood of subsequent restatements, whereas others focus on

the role of firm and executive characteristics in explaining restatements.® Despite a wealth of

2Because my research question does not focus on intentional misreporting, I use the terms “misstatement,”
“misreporting,” and “financial misreporting” interchangeably to refer to intentional or unintentional violations
of Section 13(b) of the 1934 Securities Exchange Act. Section 13(b) requires issuers to “(A) make and keep
books, records, and accounts, which, in reasonable detail, accurately and fairly reflect the transactions and
dispositions of the assets of the issuer; (B) devise and maintain a system of internal accounting controls
sufficient to provide reasonable assurances [...|” https://www.sec.gov/spotlight /fcpa/fcpa-recordkeeping. pdf

3See, for example, Healy [1985]; Bergstresser and Philippon [2006]; Jiang et al. [2010a] for studies of
the relation between executive compensation and earnings management. For the relation between executive
compensation and accounting restatements, see Burns and Kedia [2006]; Erickson et al. [2006]; Efendi et al.
[2007]; Peng and Réell [2008]; Armstrong et al. [2010], and Armstrong et al. [2013]. For the relation between
(local) executive labor market incentives and accounting manipulation, see Chu et al. [2019]; Ma et al. [2020].
Other studies, such as by Larcker et al. [2007]; Francis et al. [2008]; Schrand and Zechman [2012] examine
firm and executive characteristics associated with the likelihood of accounting irregularities. For a review of
the financial misreporting literature, see Amiram et al. [2018].
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literature on the causes and consequences of accounting misstatements, less is known about
how firms contract with incoming executives after the public revelation of misreporting. This
suggests a gap in the literature because restoring confidence in financial reporting often leads
firms to replace senior executives, while prior accounting misstatements are likely to increase
the adverse selection problem for successor executives.

An important consequence of high-quality financial reporting is that it facilitates capital
allocation (e.g., Roychowdhury et al. [2019]; Ferracuti and Stubben [2019]). The revelation
of financial reporting deficiencies therefore affects both equity and debt markets. Equity in-
vestors typically react promptly to restatement announcements, as prior research documents
substantial price declines around restatement announcements (e.g., Palmrose et al. [2004];
Burns and Kedia [2006]). Hribar and Jenkins [2004] and Kravet and Shevlin [2010] collec-
tively find that the price declines around restatements are associated with both investors’
revisions in earnings expectations and increases in firms’ cost of capital, which is consistent
with a decreased trust in managerial reporting decisions after restatements.

Debt markets similarly punish firms for misreporting. Graham et al. [2008] exam-
ine loans that are initiated after restatements and find higher spreads, shorter maturities,
and more covenant restrictions (see also Costello and Wittenberg-Moerman [2011]). Higher
spreads suggest increased borrowing costs after restatements; tighter non-price contractual
terms—such as shorter maturities and more covenants—indicate higher transaction costs
from more frequent refinancing and the sacrifice of net-profitable investment projects to
comply with more restrictive covenants. Whereas Kravet and Shevlin [2010] find that the
information risk premium demanded by equity providers declines to pre-restatement levels
over three years, debt markets appear to punish misreporting firms for longer periods. For
example, Chava et al. [2018] find that lenders charge higher loan spreads after the revelation
of misreporting for at least six to eight years, even if firms take reputation-building actions

such as replacing their CEO. These results suggest that, contrary to debt markets, equity
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markets have a shorter “memory” regarding misreporting.

1.2.2 Contracting with outside executives

Around an outside executive’s appointment, both the board and the incoming executive
are subject to significant information asymmetry. While the board is likely to have better
information about the firm than the incoming executive, the executive is likely to be better
informed about his or her skills and managerial type. At the same time, both the board
and the executive face uncertainty about the executive’s match with the firm (Armstrong
et al. [2010]). A growing stream of literature explores the information asymmetry between a
firm and outside executives and the role of compensation contracts in mitigating this adverse
selection problem.

Outside CEO hires frequently receive large initial hiring grants, composed of stock
options, restricted stock, and cash signing bonuses (Fee and Hadlock [2003]). These initial
grants endow executives with an optimal level of initial equity incentives (Core et al. [1999])
and typically compensate the executive for forfeited equity holdings at the previous firm.
For example, Fee and Hadlock [2003] find that hiring grants systematically relate to the
performance of the executives’ previous firm, which suggests that executives with better-
perceived performance receive higher initial hiring grants.

In another study, Xu and Yang [2016] predict that initial hiring grants mitigate exec-
utives’ concerns about information asymmetry with the board. They suggest that because
the executive still receives the initial payment if the executive decides to leave or the board
dismisses the executive too soon, the board can credibly signal the executive-firm match by
awarding signing bonuses. Consistent with this argument, Xu and Yang [2016| find that
firms frequently award initial hiring grants to outside executives, especially those with no
experience in the hiring firm’s industry.

To mitigate adverse selection concerns, boards can expose the hiring grant’s equity
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portion to the stock market reaction to the new executive announcement. By exposing
the hiring grant’s value to announcement returns, boards can attract CEOs who expect
a favorable market reaction to their appointment. Consistent with an ex-ante selection
mechanism in initial hiring grant features, Cadman et al. [2020] find that the sensitivity
of these awards to the market reaction of the appointment increases with the information
asymmetry about the new CEQO. The combined evidence suggests that initial hiring grants
can mitigate the executive’s concern about joining a new firm amid information asymmetry;
contract features of the initial hiring grants can mitigate the board’s information asymmetry
concern about hiring an outside executive.

While prior research studies initial hiring grants and their role in reducing adverse
selection problems stemming from the information asymmetry between the board and outside
executives, empirical evidence suggests that the pay premium outside executives receive
persists beyond initial hiring grants. For instance, Custédio et al. [2013] find that outside
CEOs, in particular those with more generalist skills transferable across firms, receive a pay
premium that persists beyond the first year of the appointment. Similarly, Carter et al. [2019]
study pay premiums that outside executives receive for the uncertainty about their match
with the firm and find significant pay premiums when executives move to a new firm. These
pay premiums increase with the executive’s unfamiliarity with the firm and its industry and
decrease with the new executive’s tenure at the new firm. Together, these results suggest
that outside executives receive a pay premium for the uncertainty about the executive-firm

match and that this uncertainty resolves over time.
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1.2.3 Hypothesis development

Collective reputation theory (Tirole [1996]) models group reputation as an aggregate of
individual reputations and indicates that a new member of a firm suffers from the misbehavior
of previous members, even after these members have left the organization. In the context
of executive turnover around accounting restatements, collective reputation theory suggests
that the reputation of the previous executive damages the reputation of the firm. Even
though the misreporting executive may have left, the firm’s damaged reputation can still
affect the new executive, because new members partially inherit the collective reputation of
previous members. Executives tie up their human capital in the firm, and their value on the
managerial labor market depends on the success of the firm (Fama [1980]). Agency theory
and collective reputation theory therefore suggest that managers demand a reputation-risk
premium for joining firms that have experienced recent misstatements.

In addition, the information environment of the firm helps mitigate adverse selection
and moral hazard problems. Because of the information asymmetry around the time of con-
tracting, both the executive and the board are expected to demand high-quality accounting
information that reduces information asymmetry and contracting frictions (Armstrong et al.
[2010]). For instance, potential executive hires are expected to perform due diligence before
accepting an appointment. However, previous misreporting can signal relatively low report-
ing quality and weak internal controls, which can persist after the revelation of misreporting
(Chava et al. [2018]). The uncertainty about financial reporting quality is a concern to
successor CEOs, given their fiduciary duties and responsibility to attest to the quality of fi-
nancial reporting. Given this discussion, I argue that the revelation of financial misreporting
increases an outside executive’s uncertainty about existing financial reporting deficiencies.
To the extent that the uncertainty about financial reporting increases reputational risk, the

revelation of restatements induces contracting frictions between the firm and the executive.
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Therefore, I predict that outside executives receive a pay premium when joining a firm that
has recently issued a restatement. This leads to my first hypothesis, stated in the alternative

form.

H1: New external CEOs at firms with recent restatements receive a relatively
larger pay premium in total compensation, compared to new external CEOs at

firms without a recent restatement.

Although a restatement reveals a prior misstatement, it also suggests that the misstate-
ment was detected. Because audit committees oversee the financial reporting system within
which misstatements occur and are detected, a restatement does not necessarily imply an
audit committee failure (Srinivasan [2005]). The increased monitoring and scrutiny of finan-
cial reporting may therefore offer a safe start for a risk-averse manager. To the extent that
the financial reporting deficiencies are detected in the aftermath of a restatement, joining a
restating firm may also provide less uncertainty than joining a firm with potential undetected
reporting deficiencies. Additionally, executives who self-select into restating firms may derive
nonfinancial utilities from the move. For instance, executives can reveal their abilities to the
labor market by taking over a damaged firm, rather than one that is on the right course.
It is therefore plausible that restating firms pay similar, or even lower, premiums to outside
hires as nonrestating firms.

Taking these arguments together, it is an open empirical question whether outside ex-

ecutives receive a pay premium when joining a recently restating firm.
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1.3 Research Design

As explained in the previous section, I predict that outside executives receive a relatively
higher pay premium when joining a recently restating firm. The thought experiment is one
in which I examine CEO turnover events when an external CEO replaces the incumbent

CEO. The following figure summarizes the conceptual timeline.

Restating firms:

Previous CEQO’s Pay;_; Appointment, Incoming CEO’s Pay; 1
Restatement

Control firms:

Previous CEQ’s Pay;_; Appointment;, Incoming CEQ’s Pay; 1

T T 1

The treatment group consists of CEO-year observations of external hires who are ap-
pointed shortly after a restatement. The control group consists of (1) CEO-year observations
of external hires whose appointment is not preceded by a recent restatement and (2) CEO-
year observations of incumbent CEOs with or without a prior restatement. I compare the
previous and newly appointed CEOs’ compensation under the two conditions and predict
that the compensation of newly appointed CEOs is higher after recent restatements com-
pared to that of newly appointed CEOs at nonrestating firms.

I focus on CEO turnover events to test whether successor executives receive a pay
premium upon joining a firm that has recently restated. Table 1.1 presents the details of
the sample selection. The initial sample consists of all CEOs in Execucomp between 2000
and 2018. The sample period starts in 2000 because AuditAnalytics significantly increased

its coverage of restatements around 2000. I also require that each firm in the sample can
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be matched to CRSP. I exclude firms in the financial and utility industries because they are
likely to be restricted in the compensation they can offer to incoming executives (Fee and
Hadlock [2003]).* T further remove observations when executives appear at two firms in the
same fiscal year with the same compensation. These duplicate observations in Execucomp
usually occur because of mergers and acquisitions (Carter et al. [2019]). I further require the
availability of the date when an executive becomes CEO (becameceo in Execucomp) to be
able to determine whether a restatement occurs before or after an executive joins the firm.
After excluding observations due to missing firm-level control variables in CRSP /Compustat,
the sample selection criteria yield a sample of 23,020 CEO-year observations.

For the 23,020 unique CEO-years in Execucomp over 2000-2018, I identify externally
hired CEOs based on executive- and executive-firm identifiers (execid and co _per rol in
Execucomp), similar to Carter et al. [2019] and Chang et al. [2016]. New CEOs who do not
appear in another position at the same firm in the previous year are marked as externally
hired. CEOs who are not in the CEO position in the previous fiscal year but have another
position at the firm are marked as internally hired. To eliminate the effect of internal hiring,
I remove the first year of internally hired CEOs’ tenure. The remainder of their tenure
as CEO is considered as “incumbent.” To isolate the influence of recent restatements on
newly hired external CEO compensation, I exclude observations when externally appointed
CEOs experience a restatement after joining the firm. I determine cut-offs based on the day
when the restatement is filed (file date in AuditAnalytics) and when the executive becomes
CEO (becameceo in Execucomp). To limit the influence of interim appointments, I exclude
executives if they appear at the firm in only one fiscal year. Because I focus on newly hired
CEOs, I also exclude firms that do not appoint an externally hired CEO at any point during

the sample period. The final sample of 7,293 CEO-years contains incumbent and externally

4Based on two-digit SIC codes, I exclude firms in financial (SIC60-67), utilities (SIC 49), and public
administration industries (SIC 91-98).
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appointed CEOs at firms that have appointed at least one external CEO during the sample
period.

Using the AuditAnalytics Non-Reliance Restatements database, I identify restatements
that relate to accounting errors and overstated earnings. I exclude restatements related to
clerical errors or any other errors unrelated to accounting errors. I also exclude restatements
that do not affect earnings adversely. To measure the likely reputational damage after
restatements, I construct an indicator variable that equals one if the firm files a restatement
within the last two fiscal years, and zero otherwise (Restatement;). 1 predict that externally
appointed CEOs receive higher compensation if the firm experienced accounting restatements
before the appointment, compared to external CEOs hired by firms that did not restate their
financial statements recently. To test this prediction, I perform a difference-in-differences

test and estimate the following equation.

COM P;; =« + p1Restatement;; + B Externaly, + Pz Restatement;; X Externaly
(1.1)

+5; Y CONTROL; + €

COM Py is the natural logarithm of one plus total compensation (tdcl in Execucomp).
Restatement;; is an indicator variable that equals one if the firm has restated within the
last two years, and zero otherwise. External; is an indicator variable that equals one for
externally appointed executives, and zero otherwise. The interaction of Restatement; X
FExternal; then equals one if a newly hired executive is appointed within two years of a
restatement. 3 captures whether newly appointed external executives receive a different
level of compensation when joining a recently restating firm, compared to newly appointed
external executives who join a nonrestating firm.

Because restatements can result from errors (unintentional misapplication of GAAP)
or irregularities (intentional misreporting) (Hennes et al. [2008, p. 1488|), I further differ-

entiate between restatement types, similar to Hennes et al. [2008]. First, I consider the
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effect of restatements on shareholder wealth. To identify restatements that adversely affect
shareholder wealth, I measure the abnormal return around the restatement announcement.
Specifically, C AR[—1;+1] captures the three-day cumulative abnormal return centered at
the restatement announcement date, where abnormal returns are computed using the Fama-
French three-factor model similar to Gleason et al. [2008]. The day when the firm announces
a restatement is identified based on AuditAnalytics (file date).® Following Gleason et al.
[2008], T identify restatements that adversely affect shareholder wealth if CAR[—1;+1] is
less than -1.0 percent. These restatements are labeled as restatements triggering an Adverse
Reaction.

Second, I differentiate between restatements based on the magnitude of the restate-
ments. To capture the magnitude of restatements, I collect the restatement-related cumula-
tive change in net income from the Audit Analytics website.® To facilitate the comparison
between firms, I scale the dollar value of the restatement by the previous fiscal year’s total
assets. Following Cheng and Farber [2008|, T identify restatements in the top 25 percent of
the restatement magnitude as Large.

Third, I identify class-action lawsuits following restatements. Collins et al. [2008] find an
increase in CFO turnover and a decrease in annual bonus after restatements but only when
the restatement firm is the target of a class-action lawsuit. Class-action lawsuits are also a
likely indicator of irregularities but not errors (Hennes et al. [2008]). I identify class-action
suits in AuditAnalytics using the days to securities class-action litigation from the restate-
ment filing date, as reported by AuditAnalytics. Similar to Collins et al. [2008], T identify

restatements that are followed by a class-action lawsuit if such a lawsuit happens within one

5Because firms can announce more than one restatement in a fiscal year, I accumulate multiple restate-
ments in the same fiscal year by the same firm. If the multiple restatements within a fiscal year have the
same sign (e.g., CAR[—1;+1] is negative for all restatements), I add up the negative market reaction. If
some restatements trigger a nonnegative market reaction, I keep the most negative market reaction per fiscal
year. With this procedure, I can capture the most adverse investor reaction to a restatement in a given year.

Shttps://www.auditanalytics.com/0002/company-search-re.php.
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year of the restatement announcement date. I label restatements that are accompanied by
a class-action lawsuit as Classaction restatements.

Following Core et al. [2008], I include a set of control variables in Equation 1.1 to control
for the economic determinants of executive pay. These control variables are consistent with
the theoretical and empirical research on compensation determinants (e.g., Smith and Watts
[1992]; Core et al. [1999]). Prior research suggests that larger, better-performing firms,
and those with complex operations and more growth opportunities demand highly skilled
managers with higher equilibrium compensation levels. To capture firm-specific knowledge
over time, I include Tenure, measured as the executive’s tenure with the firm in years at the
end of year t. I include firm Sales, measured in millions of dollars in year ¢ — 1, to capture
firm size and complexity. I include S& P500, an indicator variable for firms in the S&P 500
Index at the end of year ¢, to capture firm size, information environment, access to capital,
and demand for managerial skills. To capture firm investment opportunity sets, I include
BT M, the ratio of the book value of equity (ceq) to market value of equity (prcc_f x csho).
Return, captures the stock return measured as the buy-and-hold return over year ¢. I include
ROA;, measured as operating income in year ¢t divided by the previous fiscal year’s total
assets (ib/at), to capture the accounting return on assets. I also include industry-indicator
variables based on two-digit SIC-codes and time-fixed effects based on fiscal years to capture
industry-wide differences in demand for managerial talent over time.

I further control for several factors that research finds to be associated with financial
reporting quality and restatements (e.g., Schrand and Zechman [2012]; Armstrong et al.
[2013]; Burns and Kedia [2006]). I control for firm size (Assets, measured as total assets),
market value (MarketValue, measured at the end of the most recent fiscal year), firm
leverage (Leverage, measured as the ratio of long-term and current debt to total assets), and
R&D-activity (R&D, measured as the ratio of research and development expenses to total

assets). I include Restructure, an indicator variable that equals one if the firm is involved in
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a restructuring.” Additionally, I control for factors that reflect the firm’s operating volatility:
the standard deviation of return on assets (StdROA) and the standard deviation of monthly
stock returns (StdReturn), calculated over the preceding 60 months, with a minimum of
12 available months. Controlling for operating volatility is essential because firm risk likely

affects both compensation arrangements and the likelihood of accounting misstatements.

1.4 Results

1.4.1 Descriptive statistics

Table 1.2 reports the descriptive statistics for the sample period of 2000 to 2018. The
mean of SP500 and BT M suggest that 21% of the sample firms belong to the largest 500
listed-firms, with equity valued at roughly double the book value of equity in both sample
periods. The mean of Restatement suggests that an average firm restated earnings in 3% of
the fiscal years. The descriptive statistics are overall in line with expectations.®

Panel A of Table 1.3 reports the distribution of the restatements over time. The sample
contains a total of 687 accounting-related, income-decreasing restatements. By construction,
25% of these are identified as large based on the pooled sample distribution of restating firms
in Execucomp. 49% of the restatements in my sample are associated with an adverse market
reaction below -1 percent, while 15% are followed by a class-action lawsuit. The frequency
of restatements increases between 2000 and 2007 and then decreases as of 2008. Panel B

of Table 1.3 reports the frequency of external CEOs appointed in the two years following a

restatement. There is an increasing trend in CEO turnover frequency around restatements

"Following Hoitash et al. [2012], Restructure equals one if any of the following Compustat data items
are nonzero in a given fiscal year: restructuring costs pretax (rcp), restructuring costs after-tax (rca), re-
structuring costs basic EPS effect (rceps), and restructuring costs diluted EPS effect (rcd).

8Untabluated results of replicating Table 3 in Core et al. [2008] suggest comparable descriptive statistics
with some differences. For instance, the mean of TotalComp suggests that CEOs receive higher total
compensation over time—a widely observed trend in the literature. The mean of Sales indicates that firms
generate higher sales in the most recent sample period.
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between 2000 and 2008. Although the number of restatements decreases after 2008, CEO

turnover after restatements increases after 2013 with a drop in 2018.

1.4.2 Pooled sample tests

Table 1.4 reports the results of CEO total compensation determinants. In Column
(1), I first replicate Table 4 in Core et al. [2008]| for the period of 1993 to 2001. The
sign of the coefficients and the significance levels are similar to Core et al. [2008], with the
exception of SP500; and ROA;_{, which are both insignificant. The results suggest that
CEO total compensation is positively related to firm sales and (past) returns, which is in
line with the economic intuition that larger, better-performing firms, and those with more
complex operations demand highly skilled managers with higher equilibrium compensation
levels. I also find that CEO total compensation relates negatively to book-to-market ratio
and return on assets, which comports with the notion that firms with higher investment
opportunities (lower book-to-market ratios) pay higher wages, suggesting higher marginal
productive effort for executives at these firms. The negative relation between CEO total
compensation and return on assets contradicts the intuition that better-performing firms
pay higher compensation. However, earnings-based performance measures lag returns in
information content (Rajgopal et al. [2012]). The inherently backward-looking nature of
earnings likely explains the negative relation after including returns in the compensation
determinant model.

In Column (2), I replicate Core et al. [2008] for the period of 2000 to 2018, the sample
period relevant for my tests. For these tests, I use a broader sample of firms without restrict-
ing the sample based on appointment types. The sample thus comprises 23,020 firm-years, as

specified in Table 1.1. The coefficients and significance levels are comparable to the sample
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period of 1993 to 2001 in Column (1), with the exception of SP500;, ROA;, and ROA; ;.
The results in Columns (1) and (2) suggest that the CEO total compensation determinant
model in Core et al. [2008] replicates in the more recent sample period of 2000 to 2018. I
next extend this determinant model to test the influence of restatements on externally hired
CEOs’ compensation.

In Column (3), I extend the model by Externalpromotion;, an indicator variable that
equals one in the first fiscal year when an executive is externally promoted to the CEO
position. I find a positive coefficient on Externalpromotion; (p-value < 0.01). The coefficient
on Fxternalpromotion, suggests that the appointment of external CEQOs is associated with
an average increase of 16.9% in total compensation.

I then extend the model by Internalpromotion;, an indicator variable that equals one
in the first fiscal year when an executive is internally promoted to the CEO position,
zero in other years. In contrast to externally hired CEOs, I find a negative coefficient
on Internalpromotion; (p-value < 0.01), which suggests that, on average, internally hired
CEOs receive lower compensation in their first year of appointment. The results in Columns
(3) and (4) together suggest a pay premium for externally hired CEOs and a pay discount
for internally hired CEOs in their first year of appointment, compared to their incumbent
counterparts.

In Column (5), I extend the model by Restatement,, an indicator variable that equals
one if the firm announces a restatement during the fiscal year, zero otherwise. I find a
negative coefficient on Restatement; (p-value < 0.05). The coefficient on Restatement,;
indicates that a restatement is associated with a 4.7% decrease in total CEO compensation

in the fiscal year of the restatement announcement.

9In Column (2), SP500; is significant (p-value < 0.01) and comparable to the magnitude reported by
Core et al. [2008]. Compared to Column (1), ROA; is less significant (p-value < 0.05), ROA;_; is more
significant (p-value < 0.10).
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1.4.3 Externally appointed CEOs after restatements

In the following tests, I focus on externally hired CEOs and their compensation when
they are hired after a recent restatement. I therefore limit the sample and exclude internal
CEO appointments, interim appointments, restated years when they occur during the tenure
of the newly hired external CEQO, and firms that do not appoint an external CEO during
the sample period (as further explained in Section 1.3). The sample is limited to the 7,293
CEO-years between 2000 and 2018 as presented in Table 1.1.

Table 1.5 reports the results of estimating Equation 1.1, where I test the relation between
recent restatements and externally hired CEOs’ compensation. In Column (1), I include all
income-decreasing accounting restatements and find a positive coefficient on ExternalCEO
(p-value < 0.01), which suggests that externally recruited CEOs receive a pay premium
of about 10 percent, compared to their internally recruited counterparts. Although the
main effect of Restatement is insignificant (p-value > 0.10), I also find a significant positive
coefficient on the interaction of ExternalCEO and Restatement (p-value < 0.05). This
positive coefficient supports H1 and suggests an incremental pay premium for new external
CEOs of about 15 percent when the turnover occurs after a recent restatement.

Next, I differentiate between restatement types. Column (2) reports the results when I
only focus on restatements for which the announcement return was lower than -1.0 percent.
Similar to Column (1), I find a significant positive coefficient on the interaction between
Eaxternal CEO and Restatement (p-value < 0.05), and this coefficient suggests the incre-
mental pay premium for new external CEOs increases to about 19 percent if the turnover
occurs after a recent restatement with an adverse market reaction. Column (3) reports the
results when I focus only on large restatements with a cumulative income effect in the top
25 percent of the sample distribution. The interaction of EzternalC'EO and Restatement

remains positive and increases to 0.307, suggesting an incremental pay premium of about
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31 percent for new external CEOs after recent large restatements. Similarly, Column (4)
reports the results when I include restatements followed by a class-action lawsuit, and the
interaction of FxternalCEO and Restatement suggests an incremental pay premium for
new external CEOs of about 37 percent after restatements that attract class-action lawsuits.
The latter result is important because subsequent class-action lawsuits are likely to have the
most damaging effects on firms’ and executives’ reputations.

Overall, I find results consistent with my main prediction in H1, that CEOs hired exter-
nally after recent restatements receive significantly higher levels of compensation. Consistent
with the reputation-concern channel explaining this pay premium, I also find that the incre-

mental compensation levels are highest for the most material and adverse restatements.

1.4.4 Compensation components in total pay

In the following tests, I examine whether the premium in total CEO pay is attributable
to a specific compensation component. Prior research finds that firms often re-contract with
executives who stay in the office after the revelation of financial reporting deficiencies by
reducing bonuses and equity-based compensation with the purpose of reducing risk-taking
incentives (e.g., Cheng and Farber [2008|; Burks [2010]; Hoitash et al. [2012]). Re-contracting
with incumbent executives can be costly given their resistance to a decrease in pay or a change
in the pay mix. When an outsider replaces the incumbent executive, the board can make new
contractual arrangements with the new executive without a costly renegotiation of implicit
or explicit contracts. To the extent that boards perceive the need to decrease equity-based
compensation to reduce risk-taking incentives after the revelation of financial misreporting,
economic intuition would suggest that new executives receive relatively less option-based
compensation in their total compensation than their counterparts at nonrestating firms.

Although Cheng and Farber [2008] find a decrease in equity-based compensation for

incumbent executives after restatements, it is also plausible that pay premiums to outside
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hires are in the form of equity rather than cash. According to NASDAQ Listing Rule 5635(c)
and NYSE rule 303A.08, a listed firm must seek shareholder approval when establishing or
amending equity-compensation plans to any employee, officer, director, or service provider
(Cadman et al. [2020]), but these listing rules do not apply to employment inducement grants.
To the extent that boards are concerned about shareholders’ approval of subsequent equity
grants after restatement announcements, boards can grant larger upfront equity awards for
newly hired executives. Therefore, it is plausible that restating firms pay premiums to outside
executives in equity rather than in cash.

Panel A of Table 1.6 reports the results of estimating Equation 1.1, where the dependent
variable is replaced by SalaryComp, the natural logarithm of one plus the CEQ’s salary
during the fiscal year. The same control variables are included as in the tests in Table 1.5,
but I do not tabulate them for brevity. In Panel A, I do not find a significant coefficient on
the interaction of EzternalCEO and Restatement (p-value > 0.05). This result suggests
that the premium in total compensation is not attributable to an increase in annual salary
for newly hired external CEOs after recent restatements.

Panel B of Table 1.6 reports the results of estimating Equation 1.1, where the dependent
variable is replaced by BonusComp, the natural logarithm of one plus the CEO’s annual
bonus. In Column (1), I include all income-decreasing accounting restatements. The coeffi-
cient on the interaction of ExternalC'EO and Restatement is insignificant, which suggests
that a premium in bonuses is not observed for all restatements. In Column (2), I include
restatements that prompt an adverse shareholder reaction. I find a positive coefficient on the
interaction of ExternalCEO and Restatement (p-value < 0.05). The results in Columns
(3) and (4) are similar when I include large restatements only. These results suggest an
increase in the bonus premium for newly hired executives at firms with restatements that
adversely affected shareholders’ wealth or whose restatements are followed by class-action

lawsuits. Although the results are similar after large restatements, a premium in bonuses is
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not observed for all restatements.

Panel C of Table 1.6 reports the results of estimating Equation 1.1, where the dependent
variable is replaced by ShareAwrd, the natural logarithm of one plus the value of the
share-based awards. In Column (1), the coefficient on the interaction of ExternalCEO
and Restatement is positive (p-value < 0.10). In Column (2), I include restatements that
prompt an adverse shareholder reaction. I find a positive coefficient on the interaction of
Eaxternal CEO and Restatement as well. Results in Columns (1) and (2) provide some
indication of a premium in share-based awards for newly hired executives at firms with
restatements. In Column (3), I include large restatements only and similarly find a positive
coefficient on the interaction of EzternalC EO and Restatement (p-value < 0.01). Although
the magnitude of the coefficient on the interaction of ExternalC'EO and Restatement in
Column (4) is similar to the results in Column (1), the coefficient is not significant, which
suggesting that a share-based premium for newly hired CEOs is less likely after restatements
that are followed by class-action lawsuits. Although in Columns (1) and (2), the coefficient
on the interaction is significant at the 10% level, in Column (3) it is significant at the 1%
level. These results together suggest that a share-based premium for newly hired CEOs is
more pronounced after large restatements.

Panel D of Table 1.6 reports the results of estimating Equation 1.1, where the depen-
dent variable is replaced by OptionAwards, the natural logarithm of one plus the value of
the option-based awards. Similar to Panel A of Table 1.6, I find no significant relation be-
tween the appointment of external CEOs and a pay premium in the form of option-based
compensation.

Taking these results in 1.6 together, the results suggest that the pay premium I observe
in total compensation in Table 1.5 is attributable to a pay premium in bonuses and share-
based compensation, but not in the form of salary or option-based compensation. This result

is more consistent with a pay premium in the form of a sign-up bonus in cash, shares, or
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both for newly hired CEOs at restating firms. Again I find that the results are strongest at
firms with large restatements and with restatements accompanied by a negative shareholder

reaction.

1.4.5 The pay premium and CEO skills

In the following tests, I focus on the characteristics of newly hired CEOs. It is likely
important to examine managerial characteristics in the context of CEO turnovers after re-
statements because firms can demand different skills from managers to repair firm reputation
damage (e.g., Chakravarthy et al. [2014]). The demand for these differing skills may then
explain a skill premium in total compensation after reputation-damaging events like restate-
ments. To address this concern, I perform my analyses including a measure for CEOs’
observable career experience.

Table 1.7 reports the results of estimating Equation 1.1 after including an additional con-
trol variable AbilityIndex that captures CEOs’ lifetime work experience in publicly traded
firms prior to their current CEO position (Custodio et al. [2013]).1% Although Custodio et al.
[2013] construct this measure to test the generality of a CEO’s human capital and whether
a generalist CEO is paid a premium, the measure is particularly suitable in my setting to
control for executives’ work experience. It captures the principal component to (1) the num-
ber of previous positions the CEO fulfilled, (2) the number of firms where a CEO previously
worked, (3) the number of different industries the CEO worked in, (4) whether the CEO has
previously had a CEO position, and (5) whether the CEO has worked for a multi-division
firm.

Although it is not possible to observe managers’ skills directly, with this measure I can
proxy for CEOs’ work experience. CEOs with more experience likely have higher reservation

wages and thus a higher pay equilibrium, and controlling for CEOs’ work experience is

10T thank Claudia Custédio for sharing the most recent data on AbilityIndez.
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thus important when examining pay premiums of newly appointed CEOs (e.g., Cadman
et al. [2020]). In addition, Custoédio et al. [2013] construct the AbilityIndex by manually
matching Execucomp CEOs with their profiles in BoardEx and Datastream. This approach
therefore relies on data of CEOs’ professional experience beyond just Execucomp’s coverage
of CEOs.'! T perform the tests separately, instead of including AbilityIndex in the main
tests as a control variable, because the measure is not available for all Execucomp CEOs
(Custodio et al. [2013]).12 Therefore, my sample size is reduced to 5,825 firm-years, compared
to 7,293 in the main tests.

Table 1.7 reports the results of estimating Equation 1.1 after including General Ability-
Index as an additional control variable. The same control variables are included as in Table
1.5, but I do not tabulate them for brevity. Because including this additional variable limits
the sample, Column (1) in Table 1.7 reports the results without the AbilityIndez, providing a
benchmark for the results. The magnitude and significance of the coefficient on AbilityIndex
is similar to Table 8 of Custodio et al. [2013]. Like Custodio et al. [2013], I do not find a
significant coefficient on AbilityIndexr when bonus is the dependent variable in a sample of
newly appointed CEOs.

After controlling for AbilityIndex, the coefficient magnitudes and the significance levels
of the interaction resemble the results in Table 1.5. For instance, the coefficient on the
interaction of ExternalCEO and Restatement is positive and significant (p-value < 0.05)
in Panel A Column (2). Taken together, the results in Table 1.7 suggest that executives’
career experience explains part of the pay premium but does not temper the additional pay

premium for external hires after recent restatements.

1 Although Execucomp covers a broader sample than S&P1500 firms, it is mostly limited to that uni-
verse of executives (Cadman et al. [2010]). Using Execucomp only would severely limit the data on CEOs’
work experience at S&P1500 firms and positions that meet the disclosure requirements of Named Executive
Officers.

12The main inferences remain unchanged when I measure managerial ability following Demerjian et al.
[2012].
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1.4.6 Industry-wide market pay

Next, I focus on the influence of executive labor market-wide compensation. Examining
market pay in the context of CEO turnovers is important because frictions in the execu-
tive labor market—such as an illiquid labor market—can influence firm-manager matching
(Bernard et al. [2020]). Executive labor market frictions may then explain higher reserva-
tion wages. Similar to Rajgopal et al. [2012], I perform my analyses including a measure for
industry-wide market pay, which implicitly controls for average compensation levels corre-
lated with time and industry membership.

Table 1.8 reports the results of estimating Equation 1.1 after including an additional
control variable for industry-wide market pay. MarketTotalComp is the natural logarithm
of one plus the mean CEO total compensation in the same fiscal year and industry (based on
two-digit SIC codes), excluding the CEO’s own total compensation.!® MarketTotalComp
is constructed over the 7,293 CEO-years in the main sample. Because MarketTotalComp
implicitly controls for time and industry membership, I do not include year- and industry-
fixed effects in the analyses.'* AbilityInder and the same control variables are included as
in Table 1.5, but I do not tabulate them for brevity.

In Table 1.8, the coefficient magnitudes of the interaction are higher than the results in
Table 1.5. For instance, the coefficient on the interaction of ExternalC EO and Restatement
in Panel A, Column (1) suggests that newly appointed external CEOs’ total compensation
is associated with a relative pay premium of 23.5%, compared to their counterparts at non-

restating firms. Taken together, these results in Table 1.8 suggest that industry-wide pay

BIndustry-wide market pay is similarly constructed for bonuses and share-based awards. MarketBonus
is the natural logarithm of one plus the mean CEO bonuses in the same fiscal year and industry (based on
two-digit SIC codes), excluding the CEO’s own bonus. MarketShareAward is the natural logarithm of one
plus the mean fair value of CEO share awards in the same fiscal year and industry based on two-digit SIC
codes, excluding the CEO’s own share awards.

14The inferences from the results remain unchanged if the industry-wide market pay is calculated over the
larger sample of 23,020 CEO-years, as defined in Table 1.1. The main inferences are also similar if industry-
and year-fixed effects are included in the tests.
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for managerial talent does not entirely explain the additional pay premium for external hires

after recent restatements.

1.4.7 Propensity-score matching

Restatements do not occur randomly across firms. In my setting, both observable and
unobservable firm characteristics that explain restatements could also be associated with
CEO compensation arrangements. To address this concern, I match restating firms with
nonrestating firms using a propensity-score matched design. Using this design, I compare
newly hired executives’ compensation at firms that are similar based on observable charac-
teristics but differ in the occurrence of restatements. Although propensity-score matching
does not address concerns arising from omitted unobservable variables, this design allows me
to better control for observable variables as it relaxes the assumption of a linear functional
form between the variables of interest (Armstrong et al. [2010]).

Panel A of Table 1.9 reports the results of estimating the first-stage propensity-score
model. To estimate the propensity of a restatement, I first estimate a logit regression in-

cluding the control variables from Table 1.5:

Pr(Restatement; = 1) = a + f; Z CONTROL;_; + ¢ (1.2)

The dependent variable is an indicator variable that captures whether a restatement
was announced in fiscal year ¢t. The control variables are measured in fiscal year t — 1
to ensure I match firms based on characteristics prior to the restatement. Specifically, I
match firms based on MarketValue,_y, Assets,_y, Leverage,_,, R&D-activity (R&D;_1),
ROA;_, involvement in restructuring (Restructure; 1), operating volatility (StdROA; 4
and StdReturn, 1), Sales;_1, S&P500;,_; membership, book-to-market ratio (BT'M; 1),
annual return (Return,_; and Return, ). I also include year and industry indicators in the

first-stage estimation to account for time and industry trends in restatements. The results
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in Panel A of Table 1.9 suggest that restatements in the sample are more likely at larger,
less valuable, and poorly performing firms.

Based on the first-stage estimation results, I calculate the probability (propensity score)
that a firm announces an earnings restatement in year ¢. Using the propensity scores, I then
match a restating firm to a nonrestating firm without replacement and allow for a maximum
distance of 0.01 (caliper) in the closest propensity scores. Because of these restrictions, I
am unable to match 23 restating firms, and they drop out from the sample. In total, 214
restating firms can be matched to nonrestating firms, resulting in a sample of 428 unique
firms, compared to 691 in the main sample. After the matching, the sample comprises firm-
year observations with available CEO compensation and firm-level control variables for these
428 firms, resulting in a sample of 3,309 firm-year observations, compared to 7,293 in the
main sample.

Panel B of Table 1.9 reports a test of the covariate balance after matching. The lack
of significant differences in the distribution between the treatment and the control samples
confirms that the matching is effective and that any remaining difference between the treat-
ment and control firms in terms of their characteristics can be considered random, except for
the restatement. All differences in means are not significantly different from zero (p-value >
0.10).

Table 1.10 reports the results for the matched sample. I include the same control vari-
ables I used for the matching procedure in Equation 1.2, but I do not tabulate them for
brevity. Panel A reports the results of estimating Equation 1.1, where I test the influ-
ence of recent restatements on externally hired CEOs’ total compensation. The coefficient
on ExternalCEO remains positive at the 5% and 10% significance levels. The coefficient
on Restatement remains negative, although significant for large restatements and for re-
statements that prompt an adverse shareholder reaction. These results suggest that the

occurrence of such restatements is associated with an average decrease of 13.5% and 23.3%
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in total CEO compensation. I find a positive coefficient on the interaction of ExternalC'EO
and Restatement. The coefficient is significant at the 1%, except for large restatements (p-
value < 0.05). The coefficient on the interaction suggests a pay premium for newly appointed
external CEOs when the turnover occurs after a recent restatement, supporting H1.

In Panel B and C of Table 1.10, I find similar results when BonusComp and ShareAwrd
are the dependent variables, respectively. Results in Panel B suggest an increase in the bonus
premium for newly hired executives at firms with large restatements and those that adversely
affected shareholders” wealth. Similarly, results in Panel C suggest a share-based premium
for newly hired CEOs after restatements, especially after large restatements and those that
prompt an adverse shareholder reaction. Similar to the previous tests, I also examine the
salaries and option-based compensation for newly hired CEOs after restatements. In untab-
ulated tests, I find no significant relation between the appointment of external CEOs and a
pay premium in the form of salaries or option-based compensation.

Taken together, the results suggest that the pay premium I observe in total compensation
in Table 1.5 is attributable to a pay premium in bonuses and share-based compensation but
not in salary or option-based compensation. These results are consistent with my prediction
that outside executives receive a pay premium when joining a firm that has recently restated.
However, the results do not support my prediction that new executives at firms with a
recent restatement receive relatively less share and option-based compensation in their total

compensation.
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1.4.8 Additional analyses

Severance agreements

In the previous sections, I focused on premiums in total compensation. However, firms
can resolve contracting frictions through alternative compensation features as well. For in-
stance, severance agreements provide an alternative to upfront matching premiums (Carter
et al. [2019]). The key difference is that while firms pay matching premiums upfront, sever-
ance agreements provide payments to executives upon their departure (Xu and Yang [2016]).
Both upfront premiums and severance agreements protect the executive in case of early de-
parture and reduce an executive’s uncertainty about a match with the firm. Additionally,
severance agreements provide insurance that pays only upon the executive’s departure. This
contract feature can be beneficial for firms that attract public scrutiny and may be reluctant
to approve large upfront payments.

Therefore, I test whether new outside CEOs at recently restating firms receive relatively
higher severance packages than outside CEOs at nonrestating firms. Similar to Carter et al.
[2019], T measure the strength of the monetary protection of the CEQ’s severance package
by SeveranceRatio, which is the ratio of the CEO’s severance pay to salary.!® Untabulated
results suggest that newly appointed outside CEOs receive significantly higher severance
agreements when assuming a position after a restatement of large magnitude (Large) and
after restatements that attract negative market reaction (AdverseReaction).

To account for the increase in severance agreements after restatements, I repeat my main
tests, including Severance Ratio. After holding severance agreements constant, I continue to
find a significantly higher total compensation for newly appointed outside CEOs after recent

restatements. Together, these results suggest that severance agreements do not substitute

= . . .
15The inferences are unchanged when using a rank variable between zero and three based on
SeveranceRatio.
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upfront premiums, and outside CEOs receive both upfront premiums and ex-post insurance

when joining restating firms.

Executives’ experience

Executives’ outside employment options, the board’s hiring decision, and the negotiated
compensation are likely associated with their prior experience. To account for executives’
previous experience, I repeat the analyses using additional variables to measure (i) whether
the newly appointed CEO fulfilled the CEO or the CFO position previously, (ii) the CEO is
hired from a different industry (based on two-digit SIC codes), (iii) the CEO joins or leaves
an S&P 500 firm, (iv) the CEO’s age and tenure at the previous firm, (v) the market value
of the CEQ’s prior firm at the last fiscal year-end, and (vi) the CEQ’s prior firm’s buy-and-
hold returns in the previous fiscal year. I also repeat these analyses using the CEQO’s prior
total compensation and forfeited equity awards as a proxy for managerial skills. Untabulated
results suggest that the main inferences remain unchanged when including these additional
measures of executive experience. These results suggest that the pay premium associated

with restatements is unlikely a premium solely for managerial ability or experience.

Supply of experts

To the extent restating firms require specialized skills, executives with these specialized
skills may negotiate a pay premium. Assuming that there is a limited supply of executives
with specialized skills, the pay premium is higher when demand exceeds the supply of these
experts. Intuitively, when there are more restatements in a given industry in a given year,
there is a higher demand for expert executives with the skills to turn restating firms around.

I measure the demand for specialized skills by the number of restatements per industry
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(based on two-digit SIC codes) per fiscal year in the CRSP/Compustat universe of firms.®
Untabulated results indicate that the pay premium related to restatements is not higher or
lower in years when there are more restatements in a given industry. These results suggest
that that the pay premium associated with restatements is unlikely a premium solely for the

limited supply of experts.

Increased effort

A pay premium associated with restatements may capture a compensation for increased
effort. Besides the regular operations, the new outside hire could exert increased effort to
improve trust in financial reporting. Economic intuition suggests that executives demand
and receive a premium for such increased levels of effort. In the main analyses, I exclude
the first year of internal appointments to focus on the consequences of restatements on the
external labor market. To shed further light on the nature of the premium associated with
restatements, I repeat my main analyses using internal appointments as a control group.
Internal hires are likely to exert increased effort after restatements similar to external hires.
At the same time, internal hires are already associated with the reputation of the restating
firm.

Using internal hires as a control group, untabulated results suggest that new internal
CEO hires do not receive a pay premium after recent restatements (p-value > 0.10), irre-
spective of the severity of the restatement. Including internal CEO hires as a control group,
I continue to find a premium for external CEO hires. These results suggest that the pay

premium associated with restatements is unlikely a premium solely for increased effort.

16The inferences from the results are unchanged when I measure the number of restatements (i) per year
in the CRSP/Compustat universe, (ii) per year in the Execucomp universe, and (iii) per industry per year
in the Execucomp universe of firms.
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Persistence of the premium

To disentangle whether the premium associated with restatements is a persistent com-
pensation component, I interact the external hire and restatement indicators (ExternalC EO
X Restatement) with the executive’s tenure at the firm. If the premium reflects executives’
uncertainty about financial reporting deficiencies at the restating firm, it is reasonable to
expect that this uncertainty resolves over the tenure of the executive. In untabulated analy-
ses, I find that the premium associated with restatements decreases as the executive’s tenure
increases and converges to zero after the third year of the executive’s tenure. This result sug-
gests that the premium associated with restatements is more pronounced at the beginning of

the executive’s tenure and decreases over time, consistent with a transitory pay component.

Falsification tests

In the main analyses, I interact ExternalC EQO with Restatement, an indicator variable
that captures whether a restatement occurs in the past two fiscal years prior to an outside
executive’s appointment. I conduct a series of additional tests to address concerns that the
interaction term mechanically captures large upfront hiring grants unrelated to restatements.
In the main tests, I include restatements that relate to accounting errors and overstated
earnings and exclude restatements related to clerical errors or any other errors unrelated to
accounting errors. I repeat my analyses, including (i) restatements related to clerical errors,
(ii) restatements related to nonaccounting errors, and (iii) income-improving restatements.
Untabulated results suggest that these restatements are not associated with a pay premium
for new outside CEOs. These results are consistent with the explanation that restatements
that do not capture income-decreasing accounting errors are not associated with an executive
labor market premium.

I further differentiate between restatements based on the length of the restated period.

38



I repeat my main analyses by including separate restatement indicators for restatements
that relate to annual reports (restated periods of at least four quarters) or interim reports
(restated periods less than four quarters). Untabulated results suggest that restatements
that relate to annual reports are associated with a premium for new external CEOs, while
restatements related to interim reports are not. Similarly, I find a premium when auditors
are involved in the restatement, but I do not find such a pay premium for restatements when
auditors are not involved. These results suggest that the external executive labor market
premium associated with restatements is more pronounced for restatement types that are

accompanied by auditor involvement and that relate to periods longer than interim reports.

1.5 Conclusion

In this paper, I study how the revelation of financial reporting deficiencies is related
to contracting with incoming executives. Specifically, I exploit executive turnover events
at restating firms to test whether new outside CEOs receive relative pay premiums. While
prior research has focused on understanding the motives behind the intent to misreport, the
detection of misreporting, and the consequences for the misreporting executive, I focus on
the revelation of the misreporting and its consequences for firms’ contracting with successor
executives. Understanding the external labor market consequences of restatements is im-
portant because restoring confidence in financial reporting often leads to the replacement of
senior executives and because the revelation of misstatements likely increases the adverse
selection problem with successor executives.

Using a sample of executive turnover events during 2000-2018, I find that externally
appointed CEOs receive pay premiums that are higher for CEOs who have been appointed
after a recent restatement. The premium related to restatements is higher when the restate-

ment is more material and when a class-action lawsuit followed the restatement. Further, I
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find that the increased pay premium is in the form of cash-based bonuses and share-based
compensation. I do not find a decrease in option-based compensation. The results are ro-
bust to controlling for executives’ experience and industry-wide market pay. They are also
robust to matching restating firms to nonrestating control firms based on observable firm
characteristics using propensity-score matching.

Overall, these results suggest that the previously documented pay premium for outside
executives is higher when the executive joins a firm after a restatement. The results are
consistent with the assertion that the revelation of financial reporting deficiencies increases
outside executives’ uncertainty about the executive-firm match. The results also suggest
that compensation committees do not reduce option-based compensation for newly appointed
outside CEOQOs, in contrast to CEOs who stay in office after restatements. Overall, the results
of this study are consistent with the notion that restating firms pay an executive labor market
premium to attract new executives, similar to an information risk premium demanded by

investors and a higher loan spread demanded by lenders.
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Appendix A: Variable Definitions

Adverse Reaction
Classaction
External CEO

MarketValue
In(MarketValue)

Assets
In(Assets)
Leverage

R&D
In(R&D)

Restructure

StdROA
StdReturn

Variable Description

TotalComp Total compensation (tdcl) (Source: Execucomp)

In(TotalComp) The natural logarithm of one plus total compensation (In(1+tdcl)) (Source: Execucomp)

SalaryComp Annual salary (salary) (Source: Execucomp)

In(SalaryComp) The natural logarithm of one plus annual salary (In(1+salary)) (Source: Execucomp)

BonusComp Annual bonus and non-equity incentives (bonus + noneq_incent) (Source: Execucomp)

In(BonusComp) The natural logarithm of one plus annual bonus and non-equity incentives (In(1+bonus +
noneq_incent)) (Source: Execucomp)

ShareAwrd Fair value of share awards (stock awards) (Source: Execucomp)

In(ShareAwrd) The natural logarithm of one plus the fair value of share awards (In(1+stock awards))
(Source: Execucomp)

Tenure The number of years since the executive became CEO at the firm (becameceo) (Source:
Execucomp)

In(Tenure) The natural logarithm of 0.1 plus Tenure (In(0.1+Tenure))

Sales Total revenue at the end of the fiscal year in millions of dollars (revt) (Source: Compustat)

In(Sales) The natural logarithm of one plus total revenue (In(1+revt)) (Source: Compustat)

SP500 Indicator variable set equal to 1 if the firm is in the S&P500 at the end of year t, and zero
otherwise (Source: Execucomp)

BTM Ratio of book equity (ceq) to market value of equity (prce_ f x csho) (Source: Compustat)

Return, The buy-and-hold returns during the fiscal year (Source: CRSP)

ROA Return on assets as operating income devided by previous fiscal year’s total assets (ib/at)
(Source: Compustat)

Restatement Indicator variable set equal to 1 when the firm announces an income-decreasing restatement
within the past two fiscal years (Source: AuditAnalytics)

Large Indicator variable set equal to 1 for restatements in the top 25 percent of the sample distri-

bution based on the net income effect (Source: AuditAnalytics)

Indicator variable set equal to 1 for restatements with a three-day cumulative abnormal
return less than 1% around the announcement day (Source: AuditAnalytics)

Indicator variable set equal to 1 for restatements that are followed by a classaction lawsuit
within 365 days (Source: AuditAnalytics)

Indicator variable set equal to 1 if a CEO is appointed from outside of the firm, 0 otherwise
(Source: AuditAnalytics)

The market value of the firm at the fiscal year end (csho x prec_ f) (Source: Compustat)

The natural logarithm of one plus the market value of the firm at the fiscal year end
(In(14csho x prec_ f)) (Source: Compustat)

Total assets (at) (Source: Compustat)

The natural logarithm of total assets (In(at)) (Source: Compustat)

The ratio of long-term debt (ditt + dlc) to total assets (at) at the beginning of a fiscal year
(Source: Compustat)

The ratio of research and development expenses to total assets (zrd/at) (Source: Compustat)
The natural logarithm of R&D (In(ard/at)) (Source: Compustat)

An indicator variable that equals one if the firm is involved in a restructuring (nonzero
rep, rea, reeps, or red) (Source: Compustat)

The standard deviation of ROA for the previous 60 months (Source: CRSP)

The standard deviation of monthly returns for the previous 60 months (Source: CRSP)
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Table 1.1: Sample Selection
CEO-years Unique firms

CEO-years in ExecuComp (2000-2018) 36,138 3,741
— Firms with missing link to CRSP -875 -8
— CEOs in regulated industries -7,965 -853
— Duplicate CEO positions -539 -1
— Missing CEO start date -334 -86
— Missing control variables -3,405 -658

23,020 2,135
— Internal CEO appointments -1,733 -18
— Restatements after externally hired CEO start date -861 -1
— Interim appointments -955 -164
— Firms without external CEO turnover -12,178 -1261

7,293 691

Notes: This table reports the sample selection criteria for the main analyses. The initial sample consists
of all CEOs in Execucomp between 2000 and 2018. Observations with missing link to CRSP, missing firm-
level control variables in CRSP/Compustat, financial and utility industries, and duplicate CEO positions
are excluded. I further require the availability of the date when an executive becomes CEOQO. I then identify
externally hired CEOs based on executive-, and executive-firm identifiers. I remove the first year of inter-
nally hired CEOs’ tenure, interim CEOs and observations when externally appointed CEOs experience a
restatement after joining the firm. I also exclude firms that do not appoint an externally hired CEO during
the sample period. The final sample of 7,293 CEO-years comprises incumbent and externally appointed
CEOs at firms that have appointed at least one external CEO during the sample period.
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Table 1.2: Descriptive Statistics

N Mean Std. Dev. Min Q1 Median Q3 Max
TotalComp 7,293 5,541 5,993 307 1733 3,670 7,060 36,635
In(TotalComp) 7,293 8.15 1.00 5.73  7.46 8.21 8.86 10.51
SalaryComp 7,293 760 345 41.25 510.0 711 966.9 2,000
In(SalaryComp) 7,293  6.52 0.54 3.74  6.24 6.57 6.88 7.60
BonusComp 7,293 1,050 1,353 0 162.0 620 1,380 8,000
In(BonusComp) 7,292 5.44 2.75 0.00  5.09 6.43 7.23 8.99
ShareAwrd 4914 2471 3,116 0.00 326.5 1,310 3,431.0  15,982.7
In(ShareAwrd) 4914 6.15 3.00 0.00 5.79 7.18 8.14 9.68
Tenure 7,293  5.89 5.68 0.50 2.25 4.15 7.33 33.02
In(Tenure) 7,293 1.44 0.84 -0.51  0.86 1.45 2.01 3.50
Sales 7,293 5,447 15,733 0.00 465 1,280 3,957 233,715
In(Sales) 7,293  7.21 1.60 3.21 6.14 7.16 8.28 11.24
SP500 7,293  0.21 0.41 0.00  0.00 0.00 0.00 1.00
BTM 7,293  0.51 0.43 -0.63  0.25 0.43 0.68 2.33
Returng 7,293 0.13 0.45 -1.14 -0.11 0.13 0.36 1.58
ROA 7,293  0.03 0.12 -0.51  0.00 0.05 0.09 0.34
Restatement 7,293  0.03 0.17 0.00  0.00 0.00 0.00 1.00
Large 7,293  0.007 0.08 0.00  0.00 0.00 0.00 1.00
AdverseReaction 7,293 0.014 0.12 0.00 0.00 0.00 0.00 1.00
Litigation 7,293  0.004 0.06 0.00 0.00 0.00 0.00 1.00
ExternalCEO 7,293  0.562 0.50 0.00  0.00 1.00 1.00 1.00
MarketValue 7,293 7,330 27,594 3.90 526 1,465 4,693 1,073,391
In(MarketValue) 7,293 7.38 1.66 3.55  6.27 7.29 8.45 11.52
Assets 7,293 6,538 21,955 5.05 526 1,437 4,385 479,921
In(Assets) 7,293  7.35 1.59 3.61 6.27 7.27 8.39 11.41
Leverage 7,293  0.22 0.19 0.00 0.05 0.21 0.33 0.85
R&D 7,293  0.04 0.08 0.00  0.00 0.01 0.05 1.79
In(R&D) 7,293 0.04 0.06 0.00  0.00 0.01 0.05 0.30
Restructure 7,293  0.51 0.50 0.00 0.00 1.00 1.00 1.00
StdROA 7,293  0.06 0.07 0.01 0.02 0.04 0.08 0.36
StdReturn 7,293  0.13 0.06 0.05 0.09 0.12 0.16 0.37

Notes: This table reports descriptive statistics for the sample period of 2000-2018, the period used in the
main analyses. All variables are defined in Appendix A. All continuous variables are winsorized at the 15
and 99*" percentile of their distributions.
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Table 1.3: Restatement and CEO Appointment Frequency

Panel A: Frequency of restatements at firms with external CEO turnover

Fiscal year Restatement Adverse Reaction Large Litigation
2000 0.3% 0.6% 0.6% 0.9%
2001 2.3% 3.8% 1.7% 2.8%
2002 3.1% 4.4% 2.3% 1.9%
2003 3.3% 4.1% 4.1% 1.9%
2004 4.4% 5.0% 7.0% 6.6%
2005 71% 8.5% 17.4% 8.5%
2006 10.6% 12.3% 19.8% 15.1%
2007 12.8% 12.0% 15.7% 13.2%
2008 9.9% 10.0% 3.5% 7.5%
2009 5.4% 4.7% 2.3% 4.7%
2010 3.9% 4.1% 2.9% 3.8%
2011 3.6% 4.1% 3.5% 3.8%
2012 4.2% 2.9% 4.7% 2.8%
2013 6.3% 3.5% 3.5% 4.7%
2014 5.4% 3.8% 1.7% 5.7%
2015 4.8% 4.4% 3.5% 3.8%
2016 5.4% 5.0% 3.5% 4.7%
2017 4.8% 4.7% 2.3% 4.7%
2018 2.3% 2.1% 0.0% 2.8%
100% 100% 100% 100%
Total: 687 341 172 106

Panel B: External CEO Appointments following Restatement Types

Fiscal year Restatements Adverse Reaction Large Litigation
2000 0.4% 0.7% 0.0% 2.0%
2001 1.2% 2.1% 0.0% 4.1%
2002 2.4% 3.4% 1.3% 2.0%
2003 3.3% 3.4% 2.6% 2.0%
2004 5.3% 6.2% 6.6% 8.2%
2005 6.1% 7.6% 5.3% 4.1%
2006 6.1% 9.0% 7.9% 6.1%
2007 11.4% 10.3% 18.4% 8.2%
2008 11.4% 10.3% 21.1% 8.2%
2009 4.5% 4.8% 2.6% 6.1%
2010 3.7% 3.4% 2.6% 4.1%
2011 3.7% 3.4% 3.9% 2.0%
2012 3.3% 2.8% 3.9% 2.0%
2013 5.7% 3.4% 6.6% 6.1%
2014 5.3% 4.8% 5.3% 6.1%
2015 6.1% 5.5% 2.6% 8.2%
2016 8.6% 9.0% 3.9% 6.1%
2017 7.8% 6.9% 2.6% 8.2%
2018 3.7% 2.8% 2.6% 6.1%
100% 100% 100% 100%
Total: 245 145 76 49

Notes: Panel A of this table reports the distribution of the restatements over time. The sample comprises a
total of 687 accounting-related, income-decreasing restatements for firms in Execucomp between 2000-2018.
Panel B reports the frequency of external CEOs appointed in the two years following a restatement. All
variables are defined in Appendix A. The sample selection is described in Table 1.1.



Table 1.4: Cross-sectional CEO Total Compensation

B 2) 3) ) 5)
TotalComp TotalComp TotalComp TotalComp TotalComp
Externalpromotion, 0.169%** 0.115%*** 0.116%***
(5.57) (3.52) (3.55)
Internalpromotion; -0.165%** -0.164%**
(-6.68) (-6.66)
Restatement, -0.047**
(-2.14)
In(Tenure); -0.017 -0.003 0.012 -0.011 -0.011
(-1.29) (-0.24) (1.01) (-0.76) (-0.76)
In(Sales)_1 0.403%F%  0.411%F* 041290 Q4L1RRF (411
-38.39 (43.16) (43.26) (43.22) (43.22)
S P500; -0.018 0.126%** 0.127%%* 0.127%%* 0.126%**
(-0.45) (3.55) (3.58) (3.59) (3.56)
BT M,; 4 -0.55T7*** -0.336*** -0.336%** -0.336*** -0.335%**
(-13.32) (-12.61) (-12.61) (-12.64) (-12.64)
Return, 0.395%** 0.239%** 0.238%** 0.239%*** 0.239***
(18.21) (15.40) (15.38) (15.48) (15.46)
Return;_4 0.259%** 0.195%** 0.201%** 0.200%*** 0.200%***
(10.55) (12.57) (12.95) (12.90) (12.90)
ROA, -0.630%** -0.176** -0.168* -0.152* -0.157*
(-4.70) (-2.04) (-1.95) (-1.76) (-1.81)
ROA;_4 -0.175 -0.137* -0.124 -0.122 -0.124
(-1.29) (-1.66) (-1.50) (-1.47) (-1.50)
Year FE Included Included Included Included Included
Industry FE Included Included Included Included Included
Observations 11,604 23,020 23,020 23,020 23,020
Adjusted R? 0.452 0.501 0.502 0.503 0.503

Notes: This table reports the results of replicating and extending Core et al. [2008]. Column (1) replicates
Table 4 in Core et al. [2008] for the period of 1993 to 2001. In column (2), I replicate Core et al. [2008] for the
period of 2000 to 2018, the sample period relevant for my tests. In column (3), I include an indicator variable
to measure the effect of external appointments on total compensation. Externalpromotion; equals one in
the year when a CEO is appointed from outside of the firm. In column (4), I include an additional indicator
variable to measure the effect of internal appointments on total compensation. Internalpromotion; equals
one in the year when a CEO is appointed from within the firm. In column (5), I include an indicator variable
to measure the effect of restatements on total compensation. Restatement; equals one in the fiscal year when
the firm announces an income-decreasing restatement that is not due to clerical errors. All other variables
are constructed as defined in Appendix A. I winsorize all continuous variables at the 15t and 99*" percentile
of their distributions. t-statistics based on standard errors clustered by firm are reported in parenthesis.
Year- and industry fixed effects are included in all regressions based on fiscal years and two-digit SIC codes.
The constant is also included but not reported. *, ** and *** indicate significance at 0.10, 0.05, and 0.01
level, respectively, for two-sided tests.
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Table 1.5: External CEO Appointments after Restatements

Restatement Type: All Adverse Reaction Large Classaction
M @) ) @
TotalComp TotalComp TotalComp TotalComp
EzternalCEO 0.097*** 0.096*** 0.097*** 0.102%**
(3.57) (3.61) (3.67) (3.86)
Restatement -0.030 -0.094 -0.186** -0.015
(-0.72) (-1.49) (-2.16) (-0.14)
External CEO X 0.151%* 0.190** 0.307** 0.371%*
Restatement (2.24) (1.97) (2.41) (2.34)
MarketValue 0.220%** 0.219%** 0.219%** 0.219***
(8.34) (8.27) (8.26) (8.27)
Assets 0.220%** 0.222%%%* 0.222%%* 0.223%%*
(6.65) (6.69) (6.71) (6.73)
Leverage -0.073 -0.073 -0.072 -0.071
(-0.96) (-0.95) (-0.94) (-0.93)
R&D 0.998%*** 1.002%** 1.009%** 1.015%**
(3.56) (3.58) (3.60) (3.61)
Restructure 0.067*** 0.068*** 0.069%** 0.068%**
(2.89) (2.91) (2.95) (2.93)
StdROA 0.627*** 0.624*** 0.621%** 0.614**
(2.64) (2.63) (2.61) (2.58)
StdReturn 0.583** 0.588%** 0.602%* 0.575*
(1.98) (2.01) (2.05) (1.96)
In(Tenure) -0.017 -0.020 -0.020 -0.019
(-0.95) (-1.13) (-1.18) (-1.11)
In(Sales)—1 0.071%%* 0.071*%* 0.071%%* 0.070%**
(2.81) (2.81) (2.79) (2.74)
SP500 -0.126%*** -0.128%** -0.126*** -0.125%**
(-2.65) (-2.69) (-2.66) (-2.64)
BTM; 4 -0.103*** -0.104%** -0.104%%* -0.102%**
(-3.21) (-3.23) (-3.22) (-3.15)
Return 0.055* 0.056* 0.056* 0.056*
(1.87) (1.91) (1.90) (1.92)
Return;_ 0.084*** 0.085%** 0.085%** 0.086%**
(3.56) (3.57) (3.56) (3.61)
ROA 0.083 0.082 0.085 0.086
(0.71) (0.70) (0.73) (0.73)
ROA; 0.045 0.041 0.043 0.049
(0.45) (0.41) (0.43) (0.48)
Year FE Included Included Included Included
Industry FE Included Included Included Included
Observations 7,293 7,293 7,293 7,293
Adjusted R? 0.597 0.597 0.597 0.598

*okk

Notes: This table reports the OLS regression results after estimating Eq. 1.1, where I focus on the relation
between total CEO compensation and new CEO appointments after recent restatements. The sample consists
of 7,293 CEO-year observations over 2000-2018. All variables are defined in Appendix A. I winsorize all
continuous variables at the 15* and 99*" percentile of their distributions. t-statistics based on standard errors
clustered by firm are reported in parenthesis. Year- and industry fixed effects are included in all regressions
based on fiscal years and two-digit SIC codes. The constant is also included but not reported. *, ** and

indicate significance at 0.10, 0.05, and 0.01 level, respectively, for two-sided tests.



Table 1.6: CEO Compensation: External Appointments after Restatements

Panel A: CEO salaries and external appointments following restatements

Restatement Type: All Adverse Reaction Large Classaction
M ) ) (1)
SalaryComp SalaryComp SalaryComp SalaryComp
FExternalCEO 0.028 0.030 0.026 0.030
(1.44) (1.53) (1.34) (1.59)
Restatement -0.015 -0.044 -0.065 0.004
(-0.55) (-0.98) (-1.47) (0.07)
External CEO X 0.027 0.039 0.111%* 0.095
Restatement (0.55) (0.42) (1.84) (1.07)
Year FE Included Included Included Included
Industry FE Included Included Included Included
Controls Included Included Included Included
Observations 7,293 7,293 7,293 7,293
Adjusted R? 0.491 0.491 0.492 0.491
Panel B: CEO bonuses and external appointments following restatements
Restatement Type: All Adverse Reaction Large Classaction
M) @) ® )
BonusComp BonusComp BonusComp BonusComp
ExternalCEO 0.240*** 0.234%** 0.249%** 0.257%**
(2.90) (2.90) (3.10) (3.22)
Restatement x -0.171 -0.494** -0.500 -0.385
(-1.22) (-2.22) (-1.62) (-0.86)
ExternalCEO X 0.271 0.663** 0.836** 1.154**
Restatement (1.17) (2.08) (2.01) (1.96)
Year FE Included Included Included Included
Industry FE Included Included Included Included
Controls Included Included Included Included
Observations 7,292 7,292 7,292 7,292
Adjusted R? 0.301 0.301 0.301 0.301
Panel C: CEO share-based awards and external appointments following restatements
Restatement Type: All Adverse Reaction Large Classaction
(1) (2) 3) (4)
ShareAwrd ShareAwrd ShareAwrd ShareAwrd
ExternalCEO 0.056 0.054 0.047 0.104
(0.35) (0.35) (0.30) (0.68)
Restatement -0.208 -0.646* -1.281%** 0.514
(-0.90) (-1.87) (-2.63) (0.90)
FExternal CEO X 0.547* 0.836* 1.826%** 0.618
Restatement (1.71) (1.87) (2.94) (0.86)
Year FE Included Included Included Included
Industry FE Included Included Included Included
Controls Included Included Included Included
Observations 4,914 4,914 4,914 4,914
Adjusted R? 0.258 0.259 0.260 0.259




Panel D: CEO option-based awards and external appointments following restatements

Restatement Type: All Adverse Reaction Large Classaction
OptionAwards OptionAwards OptionAwards OptionAwards
Ezxternal CEO -0.173 -0.178 -0.175 -0.175
(-0.80) (-0.84) (-0.83) (-0.84)
Restatement 0.030 -0.032 -0.096 -0.262
(0.12) (-0.08) (-0.20) (-0.41)
External CEO X 0.242 0.242 0.080 -0.008
Restatement (0.62) (0.47) (0.12) (-0.01)
Year FE Included Included Included Included
Industry FE Included Included Included Included
Controls Included Included Included Included
Observations 4,922 4,922 4,922 4,922
Adjusted R? 0.173 0.173 0.173 0.173

Notes: This table reports the OLS regression results after estimating Eq. 1.1, where I focus on the rela-
tion between various compensation components and new CEO appointments after recent restatements. All
variables are defined in Appendix A. I winsorize all continuous variables at the 15¢ and 99*" percentile of
their distributions. t-statistics based on standard errors clustered by firm are reported in parenthesis. Year-
and industry fixed effects are included in all regressions based on fiscal years and two-digit SIC codes. The
constant is also included but not reported. *, ** and *** indicate significance at 0.10, 0.05, and 0.01 level,
respectively, for two-sided tests.
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Table 1.7: CEO Compensation and CEO Skills

Panel A: CEO total compensation and skills of externally appointed CEOs following restatements

Restatement All All Adverse Reaction Large Classaction
Type:
M @) ) @ )
TotalComp TotalComp TotalComp TotalComp TotalComp
External CEO 0.104%** 0.073** 0.072%* 0.070** 0.077**
(3.47) (2.40) (2.36) (2.31) (2.55)
Restatement -0.015 -0.011 -0.053 -0.196** -0.010
(-0.35) (-0.25) (-0.84) (-2.32) (-0.09)
FExternal CEO X 0.168** 0.162** 0.223** 0.298** 0.379**
Restatement (2.22) (2.17) (2.12) (2.34) (2.30)
General AbilityIndex 0.068*** 0.068*** 0.067*** 0.067*+*
(4.23) (4.21) (4.20) (4.20)
Year FE Included Included Included Included Included
Industry FE Included Included Included Included Included
Controls Included Included Included Included Included
Observations 5,832 5,832 5,832 5,832 5,832
Adjusted R? 0.601 0.604 0.604 0.604 0.605

Panel B: CEO bonuses and skills of externally appointed CEOs following restatements

Restatement All All Adverse R. Large Classaction
Type:
M @ ® @) ®
BonusComp BonusComp BonusComp BonusComp BonusC.
EzternalCEO 0.204** 0.185%* 0.183* 0.200%* 0.210%*
(2.15) (1.92) (1.94) (2.11) (2.22)
Restatement -0.277* -0.275% -0.583%* -0.593%* -0.613
(-1.75) (-1.73) (-2.31) (-1.90) (-1.18)
Ezxternal CEO X 0.254 0.252 0.748%* 0.775* 1.491%*
Restatement (0.93) (0.92) (2.02) (1.78) (2.19)
AbilityIndex 0.041 0.040 0.040 0.042
(0.75) (0.73) (0.74) (0.77)
Year FE Included Included Included Included Included
Industry Included Included Included Included Included
Controls Included Included Included Included Included
Observations 5,446 5,446 5,446 5,446 5,446
Adj. R? 0.296 0.297 0.297 0.297 0.297
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Panel C: CEO share-based awards and skills of externally appointed CEOs following restatements

Restatement All All Adverse Reaction Large Classaction
Type:
M @) @) @) )
ShareAwrd ShareAwrd ShareAwrd ShareAwrd ShareAwrd
External CEO 0.066 0.005 -0.007 -0.005 0.052
(0.35) (0.03) (-0.04) (-0.03) (0.28)
Restatement -0.248 -0.186 -0.685 -1.049*%* 0.898
(-0.95) (-0.72) (-1.63) (-2.11) (1.27)
Eaxternal CEO x 0.700* 0.841** 1.507*** 1.968*** 0.766
Restatement (1.90) (2.15) (2.77) (2.72) (0.81)
AbilityIndex 0.144* 0.143* 0.137* 0.141%*
(1.89) (1.87) (1.79) (1.85)
Year FE Included Included Included Included Included
Industry FE Included Included Included Included Included
Controls Included Included Included Included Included
Observations 3,787 3,776 3,776 3,776 3,776
Adjusted R? 0.250 0.252 0.253 0.254 0.253

Notes: This table reports the OLS regression results after estimating Eq. 1.1, where I include a control

variable for CEOs’ career experience (AbilityIndex).

The measurement of AbilityIndex is included in

Section 1.4.5. All other variables are defined in Appendix A. I winsorize all continuous variables at the 15
and 99" percentile of their distributions. t-statistics based on standard errors clustered by firm are reported
in parenthesis. Year- and industry fixed effects are included in all regressions based on fiscal years and
two-digit SIC codes. The constant is also included but not reported. *, ** and *** indicate significance at
0.10, 0.05, and 0.01 level, respectively, for two-sided tests.
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Table 1.8: CEO Compensation: Industry-wide Market Pay

Panel A: CEO total compensation after restatements and industry-wide total compensation

Restatement Type: All Large Adverse Reaction Classaction
M @) ) @
TotalComp TotalComp TotalComp TotalComp
EzternalCEO 0.058 0.056 0.061* 0.060*
(1.62) (1.61) (1.74) (1.72)
Restatement -0.008 -0.135 0.001 -0.138
(-0.16) (-1.40) (0.01) (-0.97)
ExternalCEOx 0.235%** 0.421%** 0.215%* 0.685%**
Restatement (2.81) (2.83) (1.83) (2.94)
MarketTotalComp 0.236%** 0.234%** 0.238*** 0.235%**
(4.04) (4.03) (4.09) (4.05)
Year FE Excluded Excluded Excluded Excluded
Industry FE Excluded Excluded Excluded Excluded
Controls Included Included Included Included
Observations 3,771 3,771 3,771 3,771
Adjusted R? 0.630 0.630 0.629 0.630

Panel B: CEO bonuses after restatements and industry-wide bonuses

Restatement Type: All Large Adverse Reaction Classaction
) @) 3) @)
BonusComp BonusComp BonusComp BonusComp
ExternalCEO 0.008 0.037 0.012 0.037
(0.07) (0.33) (0.11) (0.34)
Restatement -0.300 -0.407 -0.679%* -1.116
(-1.58) (-1.19) (-2.10) (-1.37)
External CEOx 0.465 0.950%* 0.914** 2.058%*
Restatement (1.40) (1.82) (2.00) (2.10)
Market Bonus 0.306** 0.310** 0.307** 0.310%*
(2.33) (2.37) (2.32) (2.38)
Year FE Excluded Excluded Excluded Excluded
Industry FE Excluded Excluded Excluded Excluded
Controls Included Included Included Included
Observations 3,770 3,770 3,770 3,770
Adjusted R? 0.277 0.277 0.278 0.278
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Panel C: CEO share-based awards after restatements and industry-wide share-based awards

Restatement Type: All Large Adverse Reaction Classaction

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

External CEO -0.010 -0.015 -0.015 0.036
(-0.05) (-0.08) (-0.08) (0.20)
Restatement -0.207 -0.999** -0.604 0.639
(-0.81) (-2.05) (-1.44) (1.02)
External CEOx 0.773** 1.808** 1.455%** 0.769
Restatement (2.05) (2.56) (2.84) (0.90)
MarketShareAward 0.822%** 0.811%** 0.820%** 0.832%**
(6.29) (6.19) (6.28) (6.34)
Year FE Excluded Excluded Excluded Excluded
Industry FE Excluded Excluded Excluded Excluded
Controls Included Included Included Included
Observations 3,761 3,761 3,761 3,761
Adjusted R? 0.225 0.227 0.226 0.226

Notes: This table reports the OLS regression results after estimating Eq. 1.1, where I include a control
variable for industry-wide market pay. The measurement of the market pay is included in Section 1.4.6. All
other variables are defined in Appendix A. I winsorize all continuous variables at the 15* and 99*" percentile
of their distributions. t-statistics based on standard errors clustered by firm are reported in parenthesis.
The constant is included but not reported. *, **, and *** indicate significance at 0.10, 0.05, and 0.01 level,
respectively, for two-sided tests.
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Table 1.9: Propensity Score Matching

Panel A: Propensity Score Estimation

Pr( Restatement; = 1) = a+ ;Y CONTROL;;_1 + ¢

Coefficient z-stat
In(MarketValue)s—, -0.394** (-1.98)
In(Assets);_1 0.791%%* (2.68)
Leverage; -0.538 (-1.02)
In(R&D)—1 -3.942% (-1.77)
Restructure;_q -0.044 (-0.27)
StdROA,_, 0.716 (0.52)
StdReturng_1 0.562 (0.28)
In(Sales);—1 -0.389** (-2.14)
SP500;_1 -0.425 (-1.61)
BTM;_4 -0.147 (-0.52)
Return;_q -0.111 (-0.55)
Returng_o -0.104 (-0.53)
ROA;_4 -0.331 (-0.41)
Year FE Included
Industry FE Included
Observations 7,119
Pseudo R? 0.1077
Panel B: Covariate Balance
Restating Firms Non-restating Firms Difference in means
N =214 N =214

Mean Median Mean Median t-stat
In(MarketValue):—q 7.05 6.90 7.15 7.03 (0.70)
In(Assets);_1 7.16 6.99 7.23 7.17 (0.50)
Leverages—, 0.20 0.18 0.21 0.19 (0.45)
In(R&D);—1 0.03 0.01 0.03 0.01 (0.32)
Restructure;_q 0.48 0.00 0.51 1.00 (0.68)
StdRO A, 0.07 0.04 0.07 0.04 (0.37)
StdReturng_q 0.14 0.13 0.14 0.13 (0.24)
In(Sales)t—1 7.11 7.06 7.14 7.17 (0.21)
SP500;_1 0.16 0.00 0.15 0.00 (-0.27)
BTM;_4 0.62 0.53 0.56 0.50 (-1.38)
Return,_ 0.07 0.10 0.11 0.11 (1.01)
Return;_o 0.11 0.11 0.16 0.15 (1.09)
ROA;_4 0.03 0.04 0.03 0.04 (-0.09)

Notes: Panel A reports the logit regression results after estimating Eq. 1.2. I estimate the probability
that a firm announces an earnings restatement in year t based on firm characteristics in year ¢ — 1. All
variables are defined in Appendix A. I winsorize all continuous variables at the 15* and 99*" percentile of
their distributions. z-statistics based on standard errors clustered by firm are reported in parenthesis. Year-
and industry fixed effects are included in all regressions based on fiscal years and two-digit SIC codes. The
constant is also included but not reported. *, **, and *** indicate significance at 0.10, 0.05, and 0.01 level,
respectively, for two-sided tests.

Panel B reports means and medians for the propensity-score-matched sample. I match a restating firm to a
nonrestating firm without replacement, with a maximum distance of 0.01 (caliper) in the closest propensity
scores. t-statistics are shown in parentheses and test for a difference in means between treatment and control
samples.



Table 1.10: CEO Compensation: Propensity Score Matched Sample

Panel A: CEO total compensation following restatements based on propensity score matched sample

Restatement Type: All Large Adverse Reaction Classaction
M @) ) @
TotalComp TotalComp TotalComp TotalComp
FExternalCEO 0.062* 0.066* 0.069* 0.078%*
(1.65) (1.79) (1.90) (2.15)
Restatement -0.062 -0.135%* -0.232%** -0.082
(-1.49) (-2.11) (-2.63) (-0.81)
ExternalCEOx 0.193%** 0.247** 0.394*** 0.434***
Restatement (2.62) (2.44) (3.19) (2.60)
Year FE Included Included Included Included
Industry FE Included Included Included Included
Controls Included Included Included Included
Observations 3,309 3,309 3,309 3,309
Adjusted R? 0.611 0.611 0.612 0.611

Panel B: CEO bonuses following restatements based on propensity score matched sample

Restatement Type: All Large Adverse Reaction  Classaction
) ) ® @
BonusComp BonusComp BonusComp BonusComp
FExternalCEO 0.184 0.223* 0.191 0.252%*
(1.46) (1.89) (1.61) (2.14)
Restatement -0.310%* -0.665%* -0.660%** -0.529
(-2.01) (-1.97) (-2.66) (-1.10)
ExternalCEO X 0.490%* 1.353%** 0.951*** 1.043
Restatement (1.86) (3.33) (2.71) (1.65)
Year FE Included Included Included Included
Industry FE Included Included Included Included
Controls Included Included Included Included
Observations 3,308 3,308 3,308 3,308
Adjusted R? 0.315 0.316 0.317 0.315
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Panel C: CEO share-based awards following restatements based on propensity score matched sample

Restatement Type: All Large Adverse Reaction Classaction

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

Eaxternal CEO -0.171 -0.119 -0.145 -0.016
(-0.77) (-0.55) (-0.67) (-0.07)
Restatement -0.489** -1.571%%* -1.066%** 0.318
(-2.07) (-2.93) (-2.90) (0.51)
External CEOx 0.797** 2.291%** 1.386%** 0.777
Restatement (2.32) (3.42) (2.84) (0.99)
Year FE Included Included Included Included
Industry FE Included Included Included Included
Controls Included Included Included Included
Observations 2,266 2,266 2,266 2,266
Adjusted R? 0.260 0.266 0.263 0.259

Notes: This table reports the OLS regression results after estimating Eq. 1.1. I match restating firms to
nonrestating firms using propensity-scores from estimating Eq. 1.2. T calculate the probability (propensity
score) that a firm announces an earnings restatement in year ¢. I match a restating firm to a nonrestating
firm without replacement and allow for a maximum distance of 0.01 (caliper) in the closest propeunsity scores.
The matching procedure is further described in Section 1.4.7. Overall, 214 restating firms can be matched to
nonrestating firms, resulting in a sample of 428 unique firms. The sample comprises firm-year observations
with available CEO compensation and firm-level control variables for these 428 firms, resulting in a sample
of 3,309 firm-year observations. In Panel B, the sample is reduced to 3,308 observations, in Panel C to
2,266 observations due to data limitation on the dependent compensation variables. All variables are defined
in Appendix A. I winsorize all continuous variables at the 15¢ and 99*" percentile of their distributions.
t-statistics based on standard errors clustered by firm are reported in parenthesis. Year- and industry fixed
effects are included in all regressions based on fiscal years and two-digit SIC codes. The constant is also
included but not reported. *, ** and *** indicate significance at 0.10, 0.05, and 0.01 level, respectively, for
two-sided tests.
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Chapter 2

Is CEO Inside Debt Ownership Really
Associated with Financial Reporting

Quality?
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2.1 Introduction

Accounting researchers can provide important insights about how different types of
incentive compensation contracts influence managers’ disclosure and financial reporting de-
cisions. When managers’ incentives are aligned with the interests of financial information
users, the discretion provided to managers in disclosure and financial reporting can help
alleviate adverse selection problems, improve capital flows, and reduce the costs of external
financing. On the other hand, if managers’ incentives are such that they can benefit from
reporting aggressively, it is possible that their disclosures and financial reporting choices
distort the representation of the true underlying financial position of the firm. To the extent
users are unaware or unable to unravel such bias, distorted disclosures could mislead them
to the benefit of managers and lead to market frictions.

A large body of literature examines how managers’ compensation incentives shape dis-
closure and financial reporting (e.g., Healy [1985]; Dechow and Sloan [1991]; Holthausen et al.
[1995]; Larcker et al. [2007]), with a particular focus on managers’ equity incentives (e.g., Na-
gar et al. [2003]; Bartov and Mohanram [2004]; Cheng and Warfield [2005]; Bergstresser and
Philippon [2006]; Burns and Kedia [2006]; Erickson et al. [2006]; McVay et al. [2006]; Efendi
et al. [2007]; Cornett et al. [2008]; Armstrong et al. [2010]; Jiang et al. [2010al; Armstrong
et al. [2013]). Some of these studies, for example, predict and find that when managers’
wealth is more sensitive to changes in stock price, they are more likely to manage earnings
to meet strategic earnings benchmarks and inflate stock prices.

In this study, instead of focusing on equity incentives, we re-examine the role of debt-
like compensation incentives—in the form of defined pension benefits and other deferred
compensation components with payoffs similar to the firm’s debt (henceforth, “inside debt,”
e.g., Jensen and Meckling [1976])—in shaping firms’ financial reporting. Specifically, we

examine whether CEO inside debt ownership is associated with higher financial reporting
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quality. Prior research in labor economics (Ippolito [1985]; Allen et al. [1993]; Gustman et al.
[1994]) and an emerging literature in finance (e.g., Sundaram and Yermack [2007]; Edmans
and Liu [2011]) suggest that the use of defined benefit pension plans and other forms of
deferred compensation can be used as effective contracting mechanisms that reduce agency
problems.!

While equity incentives can increase the sensitivity of managers’ wealth to changes in
stock price and risk, inside debt has the potential to counteract these incentives. First,
inside debt ties the manager’s welfare to the liquidation value of the firm and the probability
that pensions and deferred compensation are ultimately paid. Because for the vast majority
of U.S. firms, executive pension plans are unsecured and unfunded, managers effectively
“stand in line” with other creditors in the event of bankruptcy. Prior research finds that
managers’ exposure to default risk induced by inside debt reduces their risk-taking incentives
and reduces the agency costs of debt by better aligning managers’ interests with those of
debtholders (Cassell et al. [2012]; Anantharaman et al. [2013]; Anderson and Core [2018]).? In
a financial reporting context, Armstrong et al. [2013] find that managers’ incentives to engage
in aggressive reporting depend on whether the risks associated with this aggressive reporting
increase the manager’s wealth. By making managers’ wealth more sensitive to downside risk,
similar to creditors, inside debt has the potential to reduce managers’ incentives to engage
in aggressive reporting.

Second, by tying the manager’s wealth to the long-term liquidation value of the firm

beyond their retirement age, inside debt has the potential to reduce managers’ myopic focus

'For a discussion on how CEO inside debt ownership aligns managers’ interests with employees, see
Begley et al. [2015].

2These forms of compensation provide managers with fixed claims against the firm that, like conventional
debt, depend on the firm’s solvency. Because deferred compensation and defined benefit pension plans are
generally unsecured and unfunded, managers would “stand in line” with creditors in case of insolvency.
Although some firms may put Rabbi Trusts and Secular Trusts in place to protect pension benefits from
bankruptcy, this practice implies a high cost since executives would incur immediate tax liabilities upon
funding their plans.
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on short-term results. The evidence in prior research suggests that capital market pressures
to meet performance expectations every quarter can lead managers to take actions that sac-
rifice the long-term value of the firm (Graham et al. [2005]; Brochet et al. [2015]; Ernstberger
et al. [2017]; Kraft et al. [2018]). By shifting managers’ horizon to the long-term, inside debt
potentially reduces incentives for earnings management, and thereby increases the quality of
firms’ financial reporting.

Two recent studies by He [2015] and Dhole et al. [2016] provide evidence that is con-
sistent with these predictions. Specifically, these studies find that firms with (greater) CEO
inside debt ownership are associated with smaller absolute discretionary accruals and accrual
estimation errors, are less likely to report earnings that meet or just beat analysts’ earnings
expectations, and report earnings that are less likely subsequently restated. These results
are consistent with inside debt ownership reducing CEO incentives for earnings management,
thereby increasing the quality of firms’ financial reporting. Although the results and con-
clusions in these two studies reinforce each other, we believe it is important to re-examine
these relations for both conceptual and empirical reasons.

First, as explained above, a key conceptual motivation underlying the examination of
the role of inside debt in shaping financial reporting quality is that in the absence of inside
debt, equity incentives make managers more inclined to report aggressively. However, the
combined evidence in the literature on the link between equity incentives and misreporting
is mixed. While the results in some studies suggest a positive relation between equity-based
incentives and misreporting (e.g., Bartov and Mohanram [2004]; Cheng and Warfield [2005];
Bergstresser and Philippon [2006]), other studies find a weaker relation (Erickson et al.
[2006]; Armstrong et al. [2010]). Most importantly, most evidence supporting this link comes
from pre-SOX samples (e.g., Jiang et al. [2010a]). At the same time, data on inside debt
ownership are available only since 2006 when the new compensation disclosure requirements

became effective in the U.S. Hence, given that it is unclear whether the conceptual foundation
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underlying the prediction of a mitigating role for inside debt holds in recent years, it is also
unclear whether inside debt ownership should have the effect on financial reporting quality
as articulated above.

Second, there are empirical reasons to suggest a re-examination is warranted. Prior
studies find that lagged measures of risk and operating volatility are negatively related to
CEO inside debt ownership; other studies find that common financial reporting quality
measures—such as unsigned discretionary accruals and the likelihood of small positive earn-
ings surprises—are correlated with measures of risk and uncertainty (Hribar and Nichols
[2007]; Bissessur and Veenman [2016]; Owens et al. [2016]). Therefore, even in the absence
of a link between inside debt and financial reporting quality, the simultaneous relation of
firm risk measures with inside debt and financial reporting quality metrics could spuriously
induce a positive relation between inside debt and financial reporting quality when these risk
measures are not completely controlled for.

Using CEO compensation data for S&P 1500 firms over the period 20062018, we ini-
tially find evidence that is partially consistent with He [2015] and Dhole et al. [2016]. With-
out controlling for other factors, our variables capturing CEO inside debt incentives are
negatively related to two inverse measures of financial reporting quality (i.e., absolute dis-
cretionary accruals and accrual-estimation errors).® In multiple regressions, however, we
find these simple associations are not robust. After controlling for firm characteristics and,
most importantly, variables that capture the volatility of firms’ operations and stock price
volatility, we do not find that inside debt is robustly related to proxies for financial reporting
quality. These results are in line with the lack of evidence on the role of equity incentives
in explaining aggressive reporting in post-SOX samples. Indeed, our tests also provide only

limited evidence in support of the link between equity incentives and aggressive reporting in

3Inconsistent with He [2015] and Dhole et al. [2016], we find a positive relation between our inside debt
measures and the likelihood of firms meeting or just beating analysts’ forecasts before controlling for other
factors.
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our post-2006 sample based on measures of equity ownership, delta, and vega.

Using ex-ante compensation design data, we also do not find evidence that suggests
a relation between CEO inside debt ownership and financial reporting quality when boards
design incentive contracts. Our results indicate that when executives hold inside debt, boards
do not increase the relative reliance on accounting-based performance measures in short-term
bonus contracts compared to executives without such holdings. In other words, we do not
find evidence consistent with boards perceiving a link between inside debt ownership and
higher quality financial reporting. Although for executives with inside debt ownership we
find an increase in accounting-based performance measures in long-term incentive contracts,
we also find that these firms increase vesting requirements in such contracts. This result
suggests there are potentially offsetting economic forces at play.

This study contributes to the literature in several ways. First, it contributes to the
literature on the incentive effects of compensation components on managers’ disclosure and
financial reporting choices. While a large part of the literature focuses on the incentive
effects of equity ownership, we focus on CEOs’ inside debt ownership in the form of defined
benefit pensions and deferred compensation. Our results are inconsistent with inside debt
ownership having a relation with financial reporting quality, which suggests that recent
conclusions of the beneficial effects of inside debt ownership on firms’ financial reporting
and disclosure should be interpreted with caution. Combined with the fact that relatively
high values of CEO inside debt ownership are not uncontroversial and sometimes linked
to inefficient contracting and rent extraction (e.g., Bebchuk and Fried [2004]; Bebchuk and
Jackson [2005]), our results suggest that policy recommendations on the effects of inside debt
on disclosure and financial reporting are not warranted by the data.

Second, our work contributes to the broader accounting literature by responding to the

recent calls for, and discussions on, the need for replication in accounting research (e.g.,

Basu [2012]; Waymire [2012]; Salterio [2014]; Schrand [2016]; Bloomfield et al. [2018]), and
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by illustrating the important insights that can be gained from documenting “null” results.
We further highlight the importance of transparency in research about simple but highly
influential design choices. With respect to the latter, we demonstrate how (absolute) discre-
tionary accrual measures are subject to the influence of extreme observations when accrual
models are estimated based on the Compustat population of firms, even when using stan-
dard winsorization approaches. Without complete transparency by researchers about their
design choices, proper replication of prior research—even with data from widely available

sources—remains challenging.

2.2 Background

2.2.1 Executive pensions, deferred compensation, and inside debt

There is vast literature in labor economics on defined benefit pension plans and other
forms of deferred compensation.* The evidence in this literature highlights important fea-
tures of these components of employee pay and suggests their relevance extends beyond the
general workforce by having substantial implications for executive compensation. The labor
economics literature suggests that defined benefit pension plans can be considered “implicit
contracts,” since employees forgo a portion of their total compensation throughout their
career in exchange for a pension once they retire (Ippolito [1985]). As such, these implicit
contracts can have important implications for the employee-firm relationship.

First, pensions can act as “sorting devices” that help firms select and retain high-quality
employees in the labor market (Ippolito [2002]). Because pension plans and deferred com-
pensation shift current compensation to the future, the present value of future pension en-
titlements is a function of the implicit employee “discount rate.” Heterogeneous preferences

among employees result in different discount rates. Whereas some employees value future

4See Gustman et al. [1994] for a comprehensive review.
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rewards more and can be viewed as “low discounters,” others are more impatient and can be
viewed as “high discounters.” Consequently, by designing compensation packages that defer
a substantial portion of compensation to the future, firms may influence the likelihood of
attracting more confident, forward-looking (i.e., less myopic and short-term oriented), and
potentially more productive employees.

Pensions can also affect employees’ willingness to stay with the firm and influence labor
market mobility (Allen et al. [1993]).° By increasing the bond between the employee and
the firm, pensions substantially reduce turnover and promote retention. Prior research finds
that pension-covered employees are more likely to perform tasks that are difficult to monitor
(Hutchens [1987]) and are less likely to be laid off (Allen et al. [1993]) or discharged (Cornwell
et al. [1991]). In most defined benefit pension plans, an employee leaving the job before the
retirement age (i.e., the moment when the pension benefits start to vest) experiences a
pension capital loss (Becker and Stigler [1974]; Lazear [1979]), and because pensions may at
least in part be unfunded,® employees de facto face the downside risk of the firm—similar to
unsecured bondholders—for the portion of their pension exceeding the insured amount. This
contingent benefit feature increases productivity, reduces shirking, and mitigates misbehavior
by imposing a substantial cost (i.e., pension capital loss) upon detection of malfeasance
(Lazear [1979]).

Although the labor economics literature mainly addresses issues arising from pensions
that have macro-level implications (especially for the labor market), its findings, with some

degree of generalization, extend to executive pension plans and deferred compensation ar-

SWith a non-qualified deferred compensation plan, a firm can grant a key employee a significant amount
of pay upon retirement. The plan can be structured in such a way that benefits are “front-loaded” (i.e., more
accrues when the executive is younger than when she is close to retirement age). A considerable benefit of
this plan is that the firm is able to “secure” a key employee from other competing employment opportunities
because of the deferred compensation pay she would lose.

SWhile common for the entire workforce, the eventuality of partly unfunded pension plans is particularly
likely for corporate executives. On top of their tax-qualified pension plans, executives typically have a
substantial non-qualified supplemental executive retirement plan (SERP), under which benefits are not
insured and not senior to other creditors.

64



rangements. Jensen and Meckling [1976] theorize that granting compensation instruments
with debt-like payoffs to managers (i.e., inside debt) might attenuate potential conflicts be-
tween debtholders and equityholders, especially when managers are purely equity-aligned
and have incentives to transfer wealth from the former to the latter (i.e., the agency cost of
debt). Edmans and Liu [2011] present a model of optimal compensation in the presence of
inside debt and show that, although an equity bias in compensation packages is desirable to
incentivize effort when a firm is solvent, when risk-shifting becomes a concern (e.g., when
bankruptey is likely), a debt bias improves effort and reduces the agency costs of debt by
providing managers with a claim over the firm’s assets upon bankruptcy (Dewatripont and
Tirole [1994]; Jiang et al. [2010b]).”

Despite the theoretical appeal of inside debt compensation, the executive compensa-
tion literature has largely overlooked the extensive practice of remunerating executives with
defined pension benefits and other forms of deferred compensation. Bebchuk and Jackson
[2005] illustrate the importance of executive pension plans in overall executive compensation
packages and provide early descriptive evidence on the magnitude and variance of pensions
for a set of CEOs of S&P 500 companies. They find that ignoring pensions from executive
pay (due to lack of disclosure) leads to inaccurate assessments of pay-performance sensitivity,
suggesting the need for enhanced disclosure requirements. Indeed, since 2006 the SEC man-
dates higher standards for deferred compensation and defined pension benefit disclosures.

Studies by Sundaram and Yermack [2007], Cassell et al. [2012], Anantharaman et al.
[2013], and Cadman and Vincent [2015| find that pensions and deferred compensation form
an economically significant portion of executive compensation. Wei and Yermack [2011]

exploit the disclosure rules of 2006 and find that the initial inside debt disclosures increased

7On the other hand, some studies suggest that inside debt may constitute a means of rent extraction with
forms of executive pay representing “stealth” compensation (Bebchuk and Fried [2004]; Gerakos [2010]). Pro-
ponents of this view, in particular, believe that this eventuality might have been even more pronounced prior
to the 2006 SEC executive compensation reforms when pensions and other forms of deferred compensation
were not subject to any mandatory disclosure.
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bond prices, decreased stock prices, and decreased the volatility of both bonds and stock.
Subsequent research by Anantharaman et al. [2013] indicates that as CEOs’ relative leverage
(i.e., the ratio of the CEQ’s personal leverage—based on her relative inside debt versus equity
ownership—to the firm’s leverage) increases, private loan issuers charge lower spreads and
demand fewer covenants in loan contracts.

This literature primarily tests the prediction that inside debt aligns managerial incen-
tives with those of debtholders, thereby reducing managerial risk appetite and the willingness
to engage in risky investment and business decisions. In this regard, Cassell et al. [2012] find
a negative association between CEO inside debt holdings and future stock return volatility,
R&D investments, and firm leverage, consistent with debt-like incentives leading managers
to prefer less risky investments and implement less risky financing policies. Chi et al. [2017]
find a negative relation between CEO inside debt holdings and tax sheltering, suggesting
CEOs with higher inside debt levels are less likely to engage in tax sheltering transactions
that could lead to higher cash flow volatility. Overall, the combined evidence is consistent
with the notion that, with higher inside debt holdings, CEOs prefer projects and actions

that increase the expected liquidation value of the firm.

2.2.2 Inside debt and aggressive financial reporting

Executive equity incentives can increase the sensitivity of managers’ wealth to changes
in stock price (delta) and risk (vega). Prior research finds that equity ownership and the
prospect of future insider share sales can induce managers to make disclosure and financial
reporting choices that inflate outsiders’ perceptions of firm value (e.g., Cheng and Warfield
[2005]; Armstrong et al. [2013]). Inside debt potentially counteracts these incentives because
it ties the manager’s welfare to the liquidation value of the firm. Since most executive
pension plans are unsecured and unfunded, managers effectively stand in line with other

creditors in the event of bankruptcy. Evidence from the inside debt literature suggests that

66



the resulting exposure of managers’ wealth to default risk can reduce risk-taking incentives
and thereby reduces the agency costs of debt (Cassell et al. [2012]; Anantharaman et al.
[2013]; Anderson and Core [2018]). In a financial reporting context, Armstrong et al. [2013]
find that managers’ incentives to engage in aggressive reporting depend on whether the
risks associated with this aggressive reporting increase the manager’s wealth. By making
managers’ wealth more sensitive to downside risk similar to creditors, inside debt could
reduce managers’ incentives to bear the risks of aggressive reporting.

In addition, the ultimate payment of inside debt is conditional on the firm’s determina-
tion that the CEO has not engaged in any fraudulent behavior in prior years. These features
effectively reduce the horizon problem (e.g., Dechow and Sloan [1991]) as in this case, man-
agers always face a “next period” with potential negative consequences for misconduct. The
Internal Revenue Code Section 409A states that, in order to qualify as “deferred compensa-
tion,” the compensation scheme should be “subject to a substantial risk of forfeiture,” or be
contingent upon “the future performance of substantial services or on the nonperformance

)

of services.” If managers have engaged in fraudulent behavior or performed poorly in the
past, firms can decide to withdraw their pensions and deferred compensation at any point
in time, including after they retire. Non-qualified pension plans, in fact, are subject to the
risk of rescission as boards of directors can partially or completely revoke their benefits at

any point in time.®

8The threat of pension and deferred compensation withdrawal is even more effective than clawback
provisions in mitigating managerial misbehavior. Clawback provisions force the executive to pay back
compensation if the reason for this compensation is later found to be invalid. However, it is inherently
more difficult to seek repayment of compensation already paid than to withdraw future benefits. There
are several examples of revoked pensions and deferred compensation benefits. Wei and Yermack (2011)
document that the executive pensions of General Motors, Chrysler, and Nortel all experienced substan-
tial wipeouts upon detection of managerial misconduct. In Canada, former Hydro One CEO Eleanor
Clitheroe was fired after complaints about her being allegedly overpaid (with $2.2 million salary and
expense abuses, which included hundreds of thousands of dollars for expensive cars, club memberships,
home renovations, etc.) and experienced a substantial reduction in pension benefits. See “Hydro One
CEO Eleanor Clitheroe fired” and “Ex-Hydro One boss loses bid for pension boost” on CBCNews (Avail-
able at: http://www.cbc.ca/news/business/hydro-one-ceo-eleanor-clitheroe-fired-1.339806 and
http://www.cbc.ca/news/canada/ex-hydro-one-boss-loses-bid-for-pension-boost-1.883219).
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By tying the manager’s wealth to the firm’s long-term liquidation value, beyond their
retirement age, inside debt also has the potential to reduce managers’ myopic focus on short-
term results. Prior research concludes that the capital market pressures to meet performance
expectations every quarter can lead managers to take actions that sacrifice long-term firm
value (Graham et al. [2005]; Brochet et al. [2015]; Ernstberger et al. [2017]; Kraft et al.
[2018]). By shifting managers’ horizon to the long-term, inside debt potentially reduces
incentives for earnings management and thereby increases the quality of financial reporting.

He [2015] examines the relation between CEO inside debt and financial reporting quality
using several commonly used proxies for aggressive reporting and finds that inside debt own-
ership is associated with smaller absolute discretionary accruals, smaller accrual estimation
errors, a lower likelihood of restatements, and a lower likelihood that firms meet or just beat
analysts’ earnings forecasts. In a similar vein, Dhole et al. [2016] find that CEO inside debt
is associated with smaller absolute discretionary accruals and a lower likelihood that firms
meet or just beat analyst earnings forecasts. These results are consistent with the argumen-
tation above that inside debt ownership potentially (1) decreases managers’ willingness to
take risks and bear the costs of detected misstatements and (2) reduces managers’ focus on
short-term earnings targets.

Although both studies find evidence consistent with a link between inside debt and
financial reporting quality proxies, we argue there are important reasons to re-examine this
relation. Conceptually, the argument that inside debt reduces managers’ willingness to take
risks and bear the costs of detected misstatements (e.g., Armstrong et al. [2013]) hinges on
the assumption that managers’ non-inside debt incentives (e.g., equity incentives) induce
risk taking. Although evidence in some studies suggests that equity incentives are positively
associated with aggressive reporting practices (e.g., Bartov and Mohanram [2004]; Cheng
and Warfield [2005]; Bergstresser and Philippon [2006]), other studies find this relation to

be weaker (Erickson et al. [2006]; Armstrong et al. [2010]), driven only by specific features
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of equity incentives (Armstrong et al. [2013]), and often linked to earlier (e.g., pre-SOX)
samples (Jiang et al. [2010a]). With respect to the latter, it is therefore unclear to what
extent the baseline link between equity incentives and misreporting exists in the post-2006
samples used in the inside debt literature.

Empirically, it is important to note that the prior studies on inside debt find that lagged
risk measures explain CEO inside debt holdings.? In particular, they find that the standard
deviations of prior accounting and stock performance are negatively associated with various
measures of CEO inside debt holdings. These results suggest that either CEOs are less keen
on accepting debt-like compensation in riskier firms, or riskier firms are less likely to use debt-
like instruments in compensation contracts. This observation has important implications for
the following reasons.

First, firms with existing executive pension plans are likely to continue to offer debt-
like compensation (Cadman and Vincent [2015]). Second, a firm’s risk profile is unlikely to
change dramatically over the short-term, which implies that both CEO inside debt holdings
and firm risk are sticky over time. Third, prior research finds that common financial re-
porting quality measures employed by He [2015] and Dhole et al. [2016]—such as unsigned
discretionary accruals and the likelihood of small positive earnings surprises—are correlated
with measures of risk and uncertainty (Hribar and Nichols [2007]; Bissessur and Veenman
[2016]; Owens et al. [2016]). Therefore, even in the absence of a link between inside debt

and financial reporting quality, the simultaneous relation of firm risk measures with inside

9Some studies provide descriptive evidence on the factors associated with inside debt. Sundaram and
Yermack [2007] identify CEO tenure, whether the CEO is hired from outside of the firm, firm age, and firm
leverage as determinants of inside debt variables. Kalyta and Magnan [2008] document that board size,
firm size, and firm performance volatility determine executive pension plans. Cadman and Vincent [2015]
identify determinants of whether firms offer defined-benefit pension plans and find that firm size, free cash
flows, R&D expenditures, firm leverage, book-to-market, return-on-assets, return volatility, the presence of
broad-based defined benefit pension plans, CEO equity ownership, age, and tenure explain firms’ use of
executive defined-benefit pension plans. Campbell et al. [2016] compute the optimal level of inside debt and
find that CEO age, tenure, firm size, R&D expenses, market-to-book ratio, and firm leverage explain CEOs’
relative incentive ratio. Chi et al. [2017] document that CEO age, CEO vega, CEO delta, ROA volatility,
and return volatility explain CEO inside debt and whether CEO relative leverage exceeds firm leverage.
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debt and financial reporting quality proxies could induce a relation between inside debt and
financial reporting quality when these risk measures are not completely controlled for.
Overall, we believe that a careful re-examination of the relation between CEOQO inside

debt ownership and firms’ financial reporting quality is warranted.

2.3 Research design

2.3.1 Sample selection

Panel A of Table 2.1 presents the details of our sample selection procedure. Following
the related literature on inside debt ownership, the primary restriction in our sample selection
is that data availability limits the investigation to the S&P 1500 firms in Execucomp. We
therefore construct a sample based on all firms in the intersection of CRSP, Compustat, and
Execucomp. Since data on the pension and deferred compensation components of managers’
inside debt ownership are available only after the SEC compensation disclosure requirements
in 2006, our sample spans the period 2006—2018.

We start with all unique firms available in the intersection of CRSP and Compustat
with nonmissing and positive total assets for the fiscal year. We then remove firms not
incorporated in the U.S., firms not listed on the NYSE, AMEX, or NASDAQ, and firms
missing SIC industry classification data (Compustat variable SICH). For consistency with
the financial reporting quality literature, we remove all financial firms (SIC codes 6000-
6999) and next remove all observations for which we cannot obtain estimates of discretionary
accruals, the Dechow-Dichev measure (see below), and operating volatility measures. Finally,
we remove observations without the required CEO compensation data in Execucomp and
firm-years with missing data needed to construct the key control variables for our multiple

regression tests. These criteria lead to a sample of 12,709 firm-year observations for 1,569
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unique firms.

Panel B presents the distribution of our sample over time. Because the inside debt
data are available only for fiscal years ending on or after December 2006, the 2006 sample
is smaller than the other years (i.e., the fiscal years ending June-November 2006 are not
included). We also note that our sample size decreases over time. Execucomp increased firm
coverage in 2006 and 2007, and gradually decreased coverage at an even pace between 2008
and 2018, resulting in a decreasing number of firms in our sample. Apart from the slightly
different sample composition in 2006 and towards 2018, the frequencies of inside debt use
suggest limited variation over time. Focusing on the pension and deferred compensation
components of inside debt, we find deferred compensation use to be more homogeneous in
each of the years (untabulated overall averages of 0.335 and 0.488, respectively). While
the frequency of deferred compensation use remains constant over the sample period, the
frequency of pension use declines in the later years of the sample.

Panel C presents the distribution of our sample across the Fama-French 12 industry
classification. Most firms are part of the Business Equipment (“Computers, Software, and
Electronic Equipment”) sector. Simultaneously, this sector—which contains firms such as
Microsoft, Apple, and Cisco Systems—is associated with the lowest frequency of inside debt
use (34.9 percent). This low frequency is driven particularly by the low frequency of defined
pension benefits in these firms (14.2 percent). On the other hand, it is very common for firms
in the Utilities sector to use inside debt (97.5 percent), driven mostly by the high frequency
of pensions (91.6 percent). Overall, most variation in inside debt use across industries comes
from pension use, as the (untabulated) coefficient of variation across the industries is more

than two times larger for pension use (0.587) than it is for deferred compensation use (0.271).
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2.3.2 Measuring financial reporting quality

Absolute discretionary accruals

We follow He [2015] in using the absolute value of discretionary accruals based on the
cross-sectional modified Jones model (Dechow et al. [1995]) as our first measure of financial
reporting quality. Specifically, for each two-digit industry group with at least 20 firm-year
observations (He [2015]) we perform the following annual cross-sectional OLS regression and

use the residual (v;) for each firm-year as the measure of discretionary accruals:

TACC; = by + bi(ARev; — ARec;) + by PPE; + vy, (2.1)

where all input variables are defined based on Compustat variables following Hribar and

Nichols [2007] (Compustat mnemonics listed in parentheses):

TACC; = the firm’s total operating accruals for the year, defined as income before
extraordinary items from the statement of cash flows (IBC) minus cash flow from
operations (OANCF), scaled by lagged total assets (AT);

ARev; = the change in sales (SALE), scaled by lagged total assets;

A Rec; = the negative of the change in receivables as reported on the statement of cash
flows (RECCH), scaled by lagged total assets;

PPE,; = the gross property, plant, and equipment (PPEGT), scaled by lagged total
assets.

Following Francis et al. [2005], we winsorize the extreme values of all input variables to the
15 and 99" percentiles of their distributions. From the annual industry-level regressions,
we obtain v; as the estimate of discretionary accruals (DA) and use the absolute value of
vy as a measure of financial reporting quality (JDA|). Although we follow the tabulated
main tests in He [2015] and use the modified-Jones model to compute discretionary accruals,

an alternative estimation—that accounts for the effect of firm performance on accruals and
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accrual-model residuals (Kothari et al. [2005])—is used in the inside debt study of Dhole et

al. (2016):

TACCt = b() + bl (ARevt - AReCt) + b2PPEt + bgROAt + Ut, (22)

where all input variables are defined as before, except:

ROA,; = the firm’s income before extraordinary items from the statement of cash flows
(IBC), scaled by lagged total assets.

We include this additional equation because it helps us illustrate the potential influence
of extreme observations on the accrual-model estimations. The reason is that in contrast
to Francis et al. [2005], few studies disclose whether the input variables for the accrual
models are corrected for extreme observations. Even if they do, we show below that an
important design choice—that of which population of firms to include in the accrual-model
regressions—can have important implications for the accrual-model output, e.g., measures
of financial reporting quality based on absolute values of the regression residuals.

Panel A of Table 2.2 presents descriptive statistics on the four input variables for the
estimation of the accrual models in equations (1) and (2). To illustrate the importance of the
very simple design choice of what population of firms to use when estimating accrual models,
we present descriptive statistics for observations with data available to compute the relevant
variables from (a) the Compustat population, (b) the CRSP/Compustat population, and (c)
the CRSP/Compustat/Execucomp population.!® The key difference between (a) and (b) is
that the former includes SEC registrants that are not listed on the major stock exchanges
(e.g., they are included because they have issued debt to the public), as well as several fiscal
years of firms before they become listed. The difference between (b) and (c) is that the latter

is restricted to firms in Execucomp, reflecting only firms in the S&P 500, S&P MidCap 400,

10The only restriction we make besides the availability of data is that the firm is a nonfinancial firm (SIC
codes not in range 6000-6999), and it is incorporated in the U.S. (based on Compustat FIC variable).
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and S&P SmallCap 600.1!

The descriptives in Panel A indicate that even with a standard winsorization procedure,
which changes the values of the most extreme percentiles of the variables’ distributions, the
variables in the Compustat population of firms still suffer from extreme values. Specifically,
the means for TACC and ROA of -0.50 and -0.80, respectively, are extreme and unrealistic
representations of the average firm in Compustat (i.e., these means suggest the average
firm has accruals (earnings) equal to -50 percent (-80 percent) of total assets). In contrast,
the medians are equal to -0.07 and 0.01, respectively. The variables have minimum values
of -21.42 and -32.73, respectively, indicating that winsorization at the extreme percentiles
is not effective when accrual models are estimated based on the Compustat population of
firms.'? On the other hand, for the CRSP/Compustat and the Execucomp populations, we
do not find the means to be influenced by the extreme values of a few observations in the
distribution, suggesting the winsorization is more effective for these groups.!?

Panel B of Table 2.2 presents the average coefficients and associated t-statistics ob-

tained from the cross-sectional accrual model regressions estimated by industry-year. For

1 As Gillan et al. [2018] discuss and demonstrate, not all manager-firm-years in the Execucomp database
represent firms included in the S&P 1500 in the specific year because of database backfilling practices.
Historical data from proxy statements are added for firms and managers when a firm is added to the
S&P 1500 or when a manager’s compensation increases such that she is among the top five highest-paid
executives in the firm. This practice of backfilling the Execucomp database leads to the additional inclusion
of (a nonrandom set of) firms beyond those included in one of the indices in the S&P 1500. For our sample
period, we find as many as 2,277 different firms for the 2007 fiscal year in Execucomp with nonmissing data
on total CEO compensation as reported to the SEC (Execucomp variable TOTAL SEC). Besides including
a nonrandom set of additional firms, backfilling leads to differences in samples across different vintages of
Execucomp, making it difficult to precisely replicate previous studies (Gillan et al. [2018]). Any of our
re-examination results should therefore be interpreted with this caveat in mind.

12To put these extreme negative values into perspective, note that Richardson et al. [2005] winsorize all
of their accrual variables to values between -1 and +1 or, in other words, a maximum magnitude of 100
percent of total assets.

13We do not argue that winsorization is the preferred approach to correcting for extreme observations.
Instead, the purpose of our analyses in this section is to highlight how the common method of winsorizing the
input variables to the accrual model does not completely remove the extreme values for some observations
when researchers use the Compustat population of firms for the estimations. See Leone et al. [2019] for a
discussion and evidence on the effectiveness of different approaches to correct for the influence of extreme
values for some observations in accounting research settings.
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the Compustat estimation, we find that the coefficient on DeltaRev is negative instead of the
predicted positive coefficient. The sign of the coefficient on PPFE is in line with predictions.
Still, its magnitude is unrealistic: the coefficient of -0.377 suggests that, on average, every dol-
lar of property, plant, and equipment is expected to result in 38 cents of depreciation-accruals
for the year. On the other hand, for the CRSP/Compustat and Execucomp populations,
the estimation results are more consistent with expectations and economic intuition. Also,
while the inclusion of RO A in the estimation naturally leads to a better fit of the regressions,
the increase in Adjusted R? for the Compustat estimation from 0.144 to 0.760 is extreme.
Although we cannot make qualitative statements as to what the explanatory power of the
estimations should be, this result suggests that the extreme values of a few observations can
have such an important effect that the fit of the regression is almost completely driven by
these few observations. This is unlikely desirable from estimations supposed to model the
average accrual-generating process for a set of homogeneous firms.

Finally, in Panel C, we examine the correlations between the alternative measures of
financial reporting quality obtained from the absolute residuals of the regressions in Panel
B. Consistent with the extreme values for a few observations having major implications
for the accrual model estimations, the measures based on Compustat estimation are only
weakly correlated with those based on CRSP/Compustat estimation. For example, the
Spearman rank correlation between the modified-Jones model absolute discretionary accruals
for the two estimations equals only 0.186, even though they are estimated based on the
same model. For the estimation with ROA included, this increases to 0.369. Similarly, the
correlations with the measures from the Execucomp estimation are low (0.094 and 0.269,
respectively). Assuming the firms in the CRSP/Compustat population are representative of
the average firm we are interested in with most research settings, these results suggest that a
simple design choice—while using standard procedures from the literature—can have major

consequences.
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The correlations between the measures obtained from the CRSP/Compustat and Exe-
cucomp estimations are higher, but the values of 0.735 and 0.761 do suggest that the simple
design choice of focusing only on Execucomp firms (instead of those in CRSP/Compustat)
still changes the values of the financial reporting quality measure for a nontrivial portion
of the sample. Panel B of Table 2.2 also suggests this choice can be important because
the number of industries available for the estimation (and ultimately for the main empirical
tests) and the number of observations available per industry group decline progressively as
we move from the largest (Compustat) to the smallest group (Execucomp). Overall, we
demonstrate that minor design choices can have major implications for studies focused on
accrual-model residuals, which underscores the importance of adequate disclosure of such

design choices.*

Other measures

We again follow He [2015] and rely on three other measures commonly used to capture
financial reporting quality. First, we measure financial reporting quality based on Dechow
and Dichev [2002] as implemented by Francis et al. [2005]. We first estimate the follow-
ing equation using OLS for each two-digit SIC industry-year combination with at least 20

observations:

WCAt = b(] -+ b1CFOt_1 + bgCFOt -+ b3CFOt+1 + b4AR€Ut + b5PPEt + Ut, (23)

where the variables are defined as before, except:

14Note that our descriptive results do not speak to whether the use of accrual model residuals, per se,
leads to biased inferences. Chen et al. [2018] examine the biases that can result from generating residuals
from first-stage regressions and using those residuals in a second-stage regression with a test variable of
interest. Their results suggest that these tests can lead to biased inferences when the regressors in the first-
and second-stage estimations are correlated. Although their analyses focus on the bias in tests using signed
residuals in a second-stage regression, they argue that tests using unsigned residuals “are likely subject to
issues and biases similar to those we document.” (p.756).
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WCA,; = the firm’s working capital accruals for the year, defined as income before
extraordinary items from the statement of cash flows (IBC), minus cash flow from
operations (OANCF), plus depreciation and amortization (DPC), scaled by average
total assets;

CFO; = the cash flow from operations for year ¢, scaled by average total assets.

Again following Francis et al. [2005], we winsorize all input variables at the 15¢ and 99"
percentiles. After obtaining residuals (v;) at the firm-year level, we define variable DD
as the standard deviation of the residuals calculated over the five-year period from ¢t — 4
through ¢, requiring a minimum of three years (e.g., Ashbaugh-Skaife et al. [2008|; Veenman
[2012]). Higher values of DD are assumed to capture accruals mapping more poorly into
lagged, contemporaneous, and forward operating cash flows, thereby capturing lower-quality
financial reporting.

Second, we operationalize financial reporting quality using the existence of an ex-post
restatement. Specifically, relying on data from Audit Analytics’” Non-Reliance Restate-
ments Database, we construct an indicator variable set equal to 1 for those firm-years for
which at least one of the interim or annual reports was subsequently subject to a restate-
ment, and 0 otherwise. We focus on restatements that are related to accounting issues
(RES ACCOUNTING = 1), not driven by clerical errors (RES CLER_ ERR = 0), and
those that lead to a downward adjustment of earnings (RES ADVERSE = 1).

Third, we follow He [2015] and Dhole et al. [2016] and use an indirect measure that pre-
vious research links to financial reporting quality based on the assumption that firms manage
earnings to meet analysts’ earnings forecasts (e.g., Cheng and Warfield [2005]; Brochet et al.
[2015]; Fang et al. [2016]). Although other studies suggest that variation in the extent to
which firms meet or beat analyst forecasts is driven by predictable bias in forecasts (e.g.,
Durtschi and Easton [2005]; Bissessur and Veenman [2016]), we include M JB _perc as an
indirect measure for consistency with the prior related research. This variable is set equal

to 1 for firm-years where the firm exactly meets or just beats the analyst consensus forecast
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of annual earnings by one percent of the consensus (He [2015]), 0 otherwise. The consen-
sus forecast is measured as the last consensus forecast available at least one day before the
annual earnings announcement, where we focus only on earnings announcements that occur
between 1 and 180 days after the fiscal-year end. All data are obtained from the I/B/E/S

unadjusted summary files.!®

2.3.3 Measuring inside debt ownership

We follow Lee et al. [2018] and create three variables for CEO inside debt ownership.'6
First, we define inside debt as the sum of the actuarial present value of accumulated pension
benefits (Execucomp variable PENSION VALUE TOT) and the total aggregate balance
in deferred compensation (DEFER BALANCE TOT), and create an indicator variable
that captures whether or not the CEO has any inside debt ownership. That is, variable
InsideDebt is set equal to 1 for firm-years in which the CEO has nonzero inside debt own-
ership, and 0 otherwise. Second, InsideDebt Ratio takes into account the relative amount
of inside debt ownership and is defined as the ratio of inside debt ownership to the sum of
inside debt and equity ownership. As Lee et al. [2018] explain, this variable is a monotonic
transformation of the CEO inside leverage (ratio of inside debt to inside equity) measures

used by Sundaram and Yermack [2007] and others. The benefit of this measurement is

15We do not include the real earnings management measures employed by Dhole et al. [2016] since we
are primarily interested in the potential effect of compensation components on the quality of firms’ financial
reporting. Even when firms use real activities to boost their earnings, financial reporting quality can still
be considered high if the accounting reflects these real activities. Also, we do not focus on measures of
conditional accounting conservatism (Wang et al. [2018]) because the conceptual foundation for the link
between inside debt and aggressive reporting practices is fundamentally different from that for the link
between inside debt and conditional conservatism. Although in the context of aggressive reporting, we argue
that debt-like compensation (1) potentially decreases managers’ willingness to take risks and bear the costs
of detected misstatements (e.g., Armstrong et al. [2013]) and (2) potentially reduces managers’ focus on
short-term earnings targets. Instead, the conditional conservatism link relies on the effects of inside debt on
the alignment of managers’ interests with those of debtholders versus shareholders. Wang et al. [2018] find
evidence consistent with debtholders demanding less conditionally conservative accounting for firms with
CEOs that hold more inside debt.

16 Appendix B provides more details on the construction of the inside debt variables.
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that it is bounded between 0 and 1 and not subject to extreme values introduced by small
denominator effects.

Third, we construct a variable based on the CEO’s relative leverage ratio, comparing the
CEOQ’s inside debt-to-equity ratio to the firm’s debt-to-equity ratio (e.g., Wei and Yermack
[2011]). While conceptually appealing because it matches theoretical discussions by Jensen
and Meckling [1976] and Edmans and Liu [2011] on the optimal level of inside debt, Lee et al.
[2018] identify several drawbacks of this relative leverage ratio. For example, one drawback
is the assumption that all the firm’s debt claims should be unsecured with payoffs similar to
the CEQ’s inside debt components. More practically, the ratio is undefined for firms without
long-term debt. In addition, the conceptual link between inside debt ownership and financial
reporting quality does not rely directly on the alignment of managers’ incentives with those
of debtholders (see Section 2). Nevertheless, for consistency with the inside debt literature
and previous research linking inside debt to financial reporting quality (He [2015]; Dhole
et al. [2016]), our third variable is based on the CEQ’s relative leverage ratio: RelativeLev

is an indicator set equal to 1 if the CEQ’s relative leverage ratio exceeds one, and 0 otherwise.

2.3.4 Control variables

In our multiple regression analyses, we control for variables we expect to be associ-
ated with both financial reporting quality and firms’ inside debt use in compensation con-
tracts. Specifically, we control for firm size (Assets), book-to-market ratio (BT'M), extent
of firm debt on the balance sheet (Debt), analyst coverage (Analysts), firm age (Age), frac-
tion of losses reported in previous years (LOSS%), and sales growth (Salesgr) as firm
characteristics. To control for previous incentive variables that have been linked to fi-
nancial reporting quality, we further control for the percentage of shares owned by the
CEO (CEO _Ownership), the CEO’s portfolio delta (Delta), and the CEO’s portfolio vega
(Vega).
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We also control for factors reflecting the volatility of the firms’ operations and its stock.
Hribar and Nichols [2007] find that the measurement error in accrual-model estimations
leads to a predictable relation between firms’ operating volatility and unsigned (absolute)
measures of discretionary accruals, as well as of the Dechow-Dichev accrual estimation errors.
Following their suggestions, we control for operating volatility by including the standard
deviations of operating cash flows (¢C'FO) and sales (0Sales) as control variables in the
regressions, respectively. Similarly, Owens et al. [2016| find that measures of (idiosyncratic)
stock return volatility are predictably related to measures of absolute discretionary accruals.
We therefore also control for the volatility of firms’ stock returns over the previous years.

These final three control variables are particularly important to take into consider-
ation because prior research documents that firms in which the CEO has (greater) inside
debt ownership are associated with less risky operations and stock returns (e.g., Cassell et al.
[2012]). Similarly, because (1) firms’ operating volatility and risk affect analysts’ uncertainty
in forecasting earnings and (2) Bissessur and Veenman [2016] find that analyst uncertainty
is related to the likelihood that firms meet or just beat analysts’ earnings forecasts, we ad-
ditionally control for analyst forecast dispersion (Dispersion) in the tests using MJB _perc

as an outcome variable.

2.4 Empirical results

2.4.1 Descriptive statistics

Panel A of Table 2.3 presents descriptive statistics on our financial reporting quality
measures, the inside debt variables, and all control variables. Before tabulating these de-
scriptives and performing our regressions, we winsorize all continuous variables at the 15

and 99" percentiles of their distributions. The financial reporting quality measures based
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on absolute discretionary accruals (|[DA|) and Dechow-Dichev residuals (DD) have means
(medians) of 0.05 and 0.04 (0.04 and 0.03), respectively. On average, 11 percent of firm-
years in our sample are subject to a downward restatement of earnings, while in 21 percent
of observations firms report annual earnings that meet or just beat the analyst consensus.

The descriptives for the inside debt variables are in line with Lee et al. [2018]. In our
sample, CEOs have inside debt ownership in the form of pensions or deferred compensation
in 57 percent of firm-years. The mean InsideDebt Ratio of 0.13 suggests that 13 percent of
CEOs’ total ownership (debt plus equity) is in the form of pensions or deferred compensation.
The mean for the relative inside leverage ratio suggests that in 29 percent of firm-years, the
CEQ’s inside leverage ratio exceeds that of the firm. All other variables have distributions
largely consistent with expectations. Given their skewness, we log-transform the following
variables when performing our multiple regressions: Assets, Analysts, Delta, Vega, and
Age.

Panel B of Table 2.3 presents correlations among a selected set of key variables in Panel
A. Focusing on the first two measures of financial reporting quality, we find these measures
are negatively correlated with all three inside debt measures. Since higher values of the
|DA| and DD measures indicate lower financial reporting quality, these results suggest that
inside debt ownership is associated with higher financial reporting quality, in line with the
conclusions of He [2015] and Dhole et al. [2016].

Moving to the other variables included in Panel B, however, we also see that the inside
debt variables are higher (i.e., equal to 1 for two of the three) for firms that are larger, more
profitable, older, and growing less rapidly than other firms. Since some of these variables
are also correlated with the financial reporting quality variables (for example, the Pearson
correlation between LOSS% and DD equals 0.51), it is essential that these variables are
controlled for in a multiple regression framework. Most importantly, we find that all three

inside debt variables are negatively correlated with the volatility of cash flows, sales, and
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stock returns. This result is consistent with prior evidence that firms’ use of inside debt is
negatively associated with firms’ operating volatility and risks (e.g., Cassell et al. [2012]).
Because these measures are correlated with the unsigned financial reporting quality measures
(Hribar and Nichols [2007]; Owens et al. [2016]), we cannot draw conclusions about the link
between inside debt ownership and financial reporting quality when these factors are not

completely controlled for.

2.4.2 Multiple regression results

To control for the simultaneous relations of inside debt and financial reporting quality
measures with other confounding factors, we estimate the following equation using OLS
regressions for the continuous financial reporting quality variables (|[DA| and D D), and logit

regressions for the binary dependent variables (Restate and M JB _perc):

FRQ =by+b0ID _Var+~vControls + dFixed ef fects + v, (2.4)

where:

FRQ = one of the four financial reporting quality variables: |DA|, DD, Restate, or
MJB _perc;

ID wvar = one of the three inside debt variables: InsideDebt, InsideDebt Ratio, or
RelativeLeuv;

Controls = a vector of the control variables introduced before;

Fixed ef fects = a vector of indicator variables for fiscal-years and two-digit SIC

industry codes.
Appendix B provides more details on the construction of the inside debt variables, while
Appendix C presents the definitions of all other variables. Standard errors are clustered
by firm and all continuous variables are winsorized at the 15 and 99'" percentiles of their

distributions.
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Absolute discretionary accrual results

Table 2.4 presents the results of our tests using absolute discretionary accruals (|DAJ)
as a measure of financial reporting quality. For all three of our inside debt variables, we
find highly significant negative associations with our inverse measures of financial reporting
quality when only year and industry fixed effects are included in the regression. For example,
the absolute value of discretionary accruals is 0.012 lower for firms with inside debt compared
to those without inside debt (¢-statistics = -8.06). This difference is economically large given
the mean value for |[DA| of 0.05 reported in Table 2.3. Hence, these results are consistent
with the correlations in Panel B of Table 2.3 and the results of He [2015] and Dhole et al.
[2016].

Moving to the estimations including control variables, these significant associations dis-
appear for each of the three inside debt variables. In each of the specifications, we do not
find a significant association between inside debt ownership and |DA|. Among the control
variables, we find that Loss%, cCFO, oSales, and oRet explain a sizable portion of the
variation in the dependent variable. Each of these variables is strongly positively and signif-
icantly associated with absolute discretionary accruals, consistent with prior research (e.g.,
Francis et al. [2005]; Hribar and Nichols [2007]; Owens et al. [2016]). Because these variables
are also negatively correlated with our inside debt variables (see Panel B of Table 2.3), the
results in Table 2.4 suggests that the negative association between inside debt and absolute
discretionary accruals is driven by the volatility of the firm’s operations and stock returns
as a correlated omitted variable. We examine this possibility further in Section 2.4.3.

A closer look at the results in Table 2.4 further suggests they are also not consistent
with Armstrong et al. [2013] for the sample period we examine. We find no evidence that
managers’ risk-taking incentives, measured by Vega, are associated with greater absolute

discretionary accruals. This result suggests the positive relation between Vega and absolute
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discretionary accruals documented in Armstrong et al. [2013] does not extend to the post-
2006 setting. Similarly, we do not find evidence of a significant relation between Delta and
absolute discretionary accruals.

Overall, the results in Table 2.4 suggest no significant relation between our measures
of CEO inside debt ownership and financial reporting quality as measured by absolute dis-
cretionary accruals. Therefore, these results are inconsistent with the evidence of He [2015]
and Dhole et al. [2016]. We find that when measures of the volatility of the firm’s operations
and stock are controlled for, the negative relations between inside debt and absolute discre-
tionary accruals previously documented in the literature disappear. A potential explanation
for these null results is that the CEQ’s equity incentives, particularly those measured by their
incentives to bear the risk of aggressive financial reporting (vega), are also not significantly

associated with absolute discretionary accruals in our sample.

Accrual estimation errors

Table 2.5 presents evidence on the same analyses as in Table 2.4, but now with the
Dechow and Dichev [2002] measure of financial reporting quality based on the volatility of
accrual estimation errors. Similar to the baseline results in Table 2.4, we find a strong and
highly significant negative association between the inside debt variables and |DD|. Control-
ling for other factors, however, we find this significant negative relation disappears in two
out of three specifications. Only for the estimation with the indicator variable that captures
whether or not the firm has inside debt (InsideDebt), we still find a negative relation that is
significant at a p-value of 0.034. The magnitude of this coefficient, however, is substantially
smaller than in the specification when including control variables (-0.003 versus -0.018), as
well as the coefficient of -0.033 reported by He [2015, Table 4| for his inside debt variable
that is similar to RelativeLev.

Consistent with Armstrong et al. [2013], the results in Table 2.5 do suggest that financial
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reporting quality decreases with CEOs’ risk-taking incentives (Vega). After controlling for
Vega, Delta is positively associated with financial reporting quality (e.g., Armstrong et al.
[2010]). Again, the variables Loss%, cCFO, oSales, and o Ret are strongly positively and
highly significantly associated with the dependent variable. Combined with the correlations
in Panel B of Table 2.3, these results explain the substantial drops in the magnitude of
the coefficients on the inside debt variables in Table 2.5. Overall, we find that tests of the
relation between inside debt ownership and financial reporting quality based on the |DD|
measure are highly sensitive to the inclusion of control variables that capture the volatility of
the firm. These results cast doubt on the conclusion that inside debt ownership is associated

with financial reporting quality.

Restatements

Table 2.6 presents logit regression results with the restatement indicator variable ( Restate)
as a measure of financial reporting quality. Before and after controlling for other character-
istics, we do not find evidence of a significant association between our inside debt variables
and accounting restatements. Only for the estimation with RelativeLev, we find a nega-
tive relation that is significant when we exclude control variables (p-value < 0.01), but this
becomes insignificant after controlling for other characteristics (p-value > 0.1).

While these tests focus on any (downward) restatement, including both errors and ir-
regularities (Hennes et al. [2008]), in untabulated tests, we find qualitatively similar results
when we restrict the set of restatements to those that are related to fraud (Audit Analytics
variable RES  FRAUD = 1) or an SEC investigation (RES_SEC = 1). Overall, these results
do not provide evidence to suggest that inside debt ownership is associated with financial

reporting quality.
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Meeting or just beating analyst forecasts

Table 2.7 presents results of the tests with an indicator variable for whether the firm
meets or just beats analysts’ earnings expectations at the annual earnings announcement
(e.g., Cheng and Warfield [2005]; Brochet et al. [2015]; Fang et al. [2016]).!" In tests that
only include year and industry fixed effects, we find a positive and significant association
between our inside debt variables and M JB _perc. This result suggests that firms with
(greater) CEO inside debt ownership are more likely to report earnings that exactly meet
or just beat analysts’ earnings forecasts. Assuming firms’ meeting/just beating of analysts’
forecasts is inversely related to financial reporting quality, these results suggest that inside
debt is associated with lower quality financial reporting. Controlling for firm characteris-
tics, we find the strong positive relations to disappear, and the coefficients are no longer
statistically significant at p < 0.05. Among the control variables, the variable for the disper-
sion in analysts’ earnings forecasts is most strongly (negatively) associated with M JB_perc

(consistent with Bissessur and Veenman [2016]).

2.4.3 Additional analyses

Inside debt ownership explained by firm risk

Results in our previous analyses indicate that the relation between inside debt and
financial reporting quality is sensitive to the inclusion of control variables that capture the
volatility of the firm’s operations and stock price. A potential explanation for this result is
that the simultaneous relation of firm risk measures with inside debt and financial reporting

quality metrics spuriously induces a positive association between inside debt and financial

17As explained earlier, we include M JB _perc as an indirect measure to be consistent with He [2015] and
Dhole et al. [2016]. The results of these tests should be interpreted with caution since prior research suggests
that the variation in firms meeting or just beating analysts’ forecasts is also explained by predictable bias in
analyst forecasts instead of earnings management (e.g., Durtschi and Easton [2005]; Bissessur and Veenman
[2016]).
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reporting quality.

To curb managers’ discretionary risk-taking, inside debt is likely valuable for firms that
currently invest in less risky projects as most alternative projects would increase overall firm
risk (Campbell et al. [2016]). Similarly, risk-averse CEOs are more likely to accept inside
debt at less risky firms. Eaton and Rosen [1983] analytically show that an executive is more
likely to accept delayed compensation, such as deferred compensation, when the probability
of a bad firm outcome is low. In line with this argument, Cadman and Vincent [2015| find
that firms that offer defined benefit pension plans have lower stock return volatility and
standard deviations of return on assets. In the following analyses, we shed further light on
the role of firm risk in the association between inside debt and financial reporting quality.

First, in addition to the simple correlations presented in Panel B of Table 2.3, we provide
a more comprehensive assessment of the factors associated with inside debt use and their
relative contribution to explaining variation in inside debt. Table 2.8 reports the results
of examining the relation between our inside debt variables and the main control variables
used in the previous sections. For all three of our inside debt variables, we find highly
significant negative associations with stock return volatility (ocRet). For instance, a one
standard deviation increase in o Ret is associated with 4.5 percentage points (0.18 x -0.251)
lower likelihood of compensating a CEO with inside debt (¢-statistics = -4.13). The Shapley
[1953] values reported next to the coefficients suggest that after controlling for year and
industry fixed effects, o Ret alone explains between 6.31-14.98 percent of the variation in the
inside debt variables. These results suggest that riskier firms, as indicated by higher stock
return volatility, are also associated with significantly less CEO inside debt ownership.

Second, to provide additional descriptive insights on the relation between firm risk and
inside debt, we partition firm-years into portfolios based on stock return volatility (o Ret)
and inside debt (InsideDebt Ratio). Each cell in Figure 2.1 reports the number of firm-years

in these portfolios. The figure confirms that firm risk is negatively related to inside debt
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(outside bottom row). The number of firm-years in high Inside Debt Ratio portfolios increases
moving from high return volatility portfolios to lower ones. These patterns are consistent
with the results in Panel B of Table 2.3, where we find a negative correlation between all
three inside debt variables and the volatility of cash flows, sales, and stock returns.

Third, we further illustrate how firm volatility induces a relation between inside debt
and financial reporting quality when not controlled for. We repeat our main analyses after
decomposing relative inside debt ownership (InsideDebt Ratio) into a portion that is related
versus unrelated to firm return volatility. In the first stage, we regress InsideDebt Ratio
on oRet and obtain the coefficient estimate.'® Using the coefficient estimate, we construct
the fitted (PredictedInsideDebtRatio) and residual (ResiduallnsideDebtRatio) values of
InsideDebt Ratio. We use these fitted and residual values to isolate the effect of inside debt
that relates to firm volatility.

The results in Table 2.9 suggest that the significant relation between inside debt and fi-
nancial reporting quality is driven by the fitted values of the inside debt variable. We find sig-
nificant negative associations between PredictedInsideDebt Ratio and our inverse measures
of financial reporting quality (|[DA|, |DD|, and Restate). Similarly, we find a positive coeffi-
cient on PredictedInside Debt Ratio (t-statistics = 6.13) when M JB_ perc is the dependent
variable. In contrast, we do not find a significant coefficient on ResiduallnsideDebt Ratio
in any specifications.

These results suggest that inside debt ownership explained by firm volatility is related to
financial reporting quality, while inside debt ownership unexplained by this firm characteristic
is not. Overall, combined with the insight from Table 2.8 that a sizable part of the variation
in inside debt is explained by stock return volatility and operating volatility, the results in

Table 2.10 confirm the correlated omitted variable explanation. The results suggest that the

18The inferences do not change when we include the standard deviations of operating cash flows (cCFO),
the standard deviations of sales (0.Sales), or their combinations with oRet as independent variables in the
first stage regression.
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simultaneous relation of firm risk with inside debt and financial reporting quality spuriously
induces a negative association, even in the absence of a link between inside debt and inverse

measures of financial reporting quality.

Inside debt ownership and ex-ante incentives

A key assumption underlying the link between inside debt and firms’ financial reporting
is that by shifting managers’ horizon to the long-term, inside debt may reduce earnings
management incentives and increase the quality of financial reporting. For instance, Dhole
et al. [2016] argue that inside debt holdings weaken incentives to smooth earnings. Similarly,
He [2015] argues that CEOs with larger inside debt holdings are more attuned to the long-
term cost of financial misreporting. In the next analyses, we examine a direct link between
inside debt and managers’ short-term and long-term incentives.

The weight placed on a particular performance measure in incentive contracts increases
with its informativeness (i.e., when it is more sensitive and less noisy) about executive
performance (e.g., Holmstrom [1979]; Banker and Datar [1989]). Although accounting-based
performance measures may be informative about executive performance, the extent to which
compensation outcomes are tied to some variant of accounting earnings is a potential motive
for earnings manipulation at the expense of long-term value creation (e.g., Holthausen et al.
[1995]). Forward-looking performance measures, such as customer satisfaction and service
quality, can mitigate a myopic focus on short-term trailing performance measures, such as
accounting earnings. Dikolli [2001]| analytically shows that the longer the executive’s time
horizon, the lower the demand for short-term incentives based on forward-looking perfor-
mance measures. Similarly, as the executive’s horizon lengthens, the greater the demand for

long-term incentives based on trailing performance measures, such as accounting earnings.'?

19Dikolli [2001] notes that his analytical model allows for inferences about the effects of deferred compen-
sation (p.486-487). Specifically, the greater an executive’s aversion to deferred compensation, the shorter an
executive’s time horizon.
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To the extent boards of directors perceive that inside debt reduces managers’ myopic fo-
cus on short-term results, we expect boards to set ex-ante compensation targets considering
managers’ inside debt ownership. More specifically, if inside debt increases executives’ time
horizon, the board will be more inclined to contract on accounting-based performance mea-
sures in short-term and long-term incentive contracts when the CEO holds inside debt. In
the following analyses, we test whether there is a positive relation between inside debt own-
ership and the weight placed on accounting-based performance measures in CEO incentive
contracts.

Instead of indirectly estimating the sensitivity of CEOs’ bonus outcomes to earnings, we
examine ex-ante compensation arrangements directly. This approach enables us to examine
the performance measures the board contracts upon at the beginning of the performance
period. We obtain performance measures in CEO incentive contracts from Incentive Lab,
restricting the sample to 6,125 CEO-year observations.?°

We use the Absolute Performance Goals Table, which provides granular data on the
absolute performance measures used in each incentive award. To determine the weights
on accounting-based performance measures in a given award, we use the variables PER-
CENTVEST and METRICTYPE in Incentive Lab. Because an award typically contains
multiple performance measures, PERCENTVEST measures the percentage of the award that
depends on a specific performance measure. We determine the total weight on accounting-
based performance measures when Incentive Lab reports that the metric type is “Account-

ing.”?! We identify whether these awards relate to short-term bonuses or long-term share-

20Incentive Lab provides coverage of 1,200 active US companies, mostly in the S&P 500 and S&P MidCap
400, while Execucomp covers companies in the S&P 500, S&P MidCap 400, and S&P SmallCap 600. Using
Incentive Lab reduces our sample towards larger firms.

21Tn less frequent circumstances when there are multiple short-term bonus awards for one executive in
a given fiscal year, we determine the overall weight on accounting-based performance measures using the
dollar value of the target pay-out. Intuitively, the measure captures the percentage of the total dollar target
bonus dependent on accounting-based performance measures. We eliminate observations when such targets
are not reported, losing 580 observations.
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based awards using Incentive Lab Grants of Plan-Based Awards Table.?? We then aggregate
this award level information to the short-term bonus or long-term share-based grant level.

Table 2.10 presents the results of testing the relation between CEO inside debt ownership
and CEO incentive contract features. We do not find evidence of a significant association
between inside debt ownership and the percentage of a CEQ’s short-term bonus award tied
to accounting-based performance (Acct K PI). This result suggests that firms with (greater)
CEO inside debt ownership do not place a greater weight on accounting-based performance
measures when setting short-term bonus targets. This result is inconsistent with boards’
perception that inside debt reduces managers’ myopic focus on short-term results and that
it reduces earnings management incentives.

We continue our analyses with incentive contract features in long-term share-based
awards. In the third column of Table 2.10, we find a positive association between inside debt
ownership and the percentage of a CEO’s long-term share-based awards tied to accounting-
based performance (AcctK PI). The coefficient on InsideDebt indicates an 8.7 percentage
point increase in the weight on accounting-based performance measures at firms with CEO
inside debt ownership. This result suggests that firms with CEO inside debt ownership
place a greater weight on accounting-based performance measures when setting long-term
incentive targets. However, results in the fourth column reveal that once a firm offers inside
debt to its CEO, an increase in inside debt ownership (Inside DebtRatio) is not associated
with an increased reliance on accounting-based performance measures. We interpret these
results as partially consistent with boards’ perception that inside debt reduces managers’

myopic focus on short-term results.

22We identify short-term bonus awards when GRANTTYPE equals “cashShort.” We follow Incentive Lab’s
identification and determine share-based-awards that relate to Common Stock or Deferred Stock (“stock”),
Restricted Stock (“rsu”), Stock Appreciation Rights regardless of settling in cash or equity (“sarEquity”
and “sarCash”), Phantom Stock (“phantomStock”), and Performance Units (“unitCash”, “Unit Cash”, and
“Performance Unit”). The inferences of our results remain unchanged if we exclude Stock Appreciation
Rights settled in cash and Performance Units.
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Our previous analyses rest on the assumption that if boards perceive inside debt to re-
duce managers’ myopic focus on short-term results, they set performance targets considering
managers’ inside debt ownership. Boards may, however, alternatively increase an executive’s
horizon by requiring longer vesting periods. A performance-contingent vesting provision
requires that performance hurdles be achieved over a performance period, which can span
multiple years (Bettis et al. [2010]). Although awards with performance-contingent vesting
provisions can increase managers’ myopic focus on short-term results within a performance
year, a myopic manager would need to meet performance expectations in every performance
period. Executives with this incentive contract feature face a “next period,” similar to in-
side debt. Performance-contingent vesting provision therefore can reduce the moral hazard
problem and reduce the agency cost of debt (Bizjak et al. [2019]).

If inside debt shifts managers’ horizon to the long-term, economic intuition suggests that
the board will be less inclined to require longer vesting periods in incentive awards when the
CEO has large inside debt holdings. We repeat our tests, focusing on the length of vesting
requirements in short-term CEO bonus contracts to address this possibility. To determine
the length each award fully vests, we use the variable VESTHIGH in Incentive Lab, which
captures the number of months after the full award vests.?3

In Table 2.11, we find a positive association between inside debt ownership and the
average length of a performance vesting period (Vesting) in short-term bonus awards, which
suggests that the presence of inside debt ownership is associated with longer vesting periods
in CEO bonus contracts. Although the positive association does not appear economically

significant, it suggests that firms with CEO inside debt ownership do not reduce vesting

23Firms apply different vesting schedules to allow part of the awards to vest earlier than the maximum
vesting period. For instance, cliff-vesting requires the award to vest in full only at the end of the vesting
period, while pro-rata vesting allows the grant to vest proportionally between the minimum (VESTLOW)
and maximum vesting period (VESTHIGH). To allow for these differences in the vesting requirements, we
also calculate the average vesting periods for awards that Incentive Lab reports with a vesting schedule other
than cliff-vesting. The inferences from our results remain unchanged if we use the average vesting periods.
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requirements in short-term bonus contracts. In the third column, we also find a positive
association between inside debt ownership and the average length of a performance vesting
period (Vesting) in long-term share-based awards. The coefficient on InsideDebt (p-value
< 0.01) suggests that firms with CEO inside debt ownership require 2.3 months of additional
vesting periods, on average. Together, these results indicate that firms with (greater) CEO
inside debt ownership do not reduce vesting requirements in long-term incentive contracts.?*

These additional analyses suggest that firms with CEO inside debt ownership do not
relax vesting requirements or substantially increase the weight on accounting-based perfor-
mance measures in short-term incentive contracts, suggesting no perceived relation between
CEOs’ ownership of inside debt and reduced short-term incentives for misreporting. Our
additional analyses also indicate that firms with CEO inside debt ownership increase the
weight on accounting-based performance measures in long-term incentive contracts and in-
crease vesting requirements at the same time. This result suggests that increased vesting
provisions are an important tool for the board to contract on performance measures that are

subject to reporting discretion.

2.5 Discussion and conclusions

This study examines the relation between CEO ownership of “inside debt” (i.e., pensions
and deferred compensation) and the quality of firms’ external financial reporting. Specifi-
cally, we re-examine the conclusions in recent research that finds CEO inside debt ownership
to be associated with higher quality financial reporting. We argue that this relation is not

as clear-cut as is concluded in prior research. Using several measures previously linked to

24We caution against interpreting these results as evidence that the presence of inside debt ownership
increases the length of vesting periods. Firms that provide deferred share-based compensation (and execu-
tives accepting deferred compensation) likely provide (accept) longer vesting provisions in their share-based
awards as well. In the fourth column of Table 2.11, the insignificant coefficient on Inside Debt Ratio suggests
that the vesting requirements are less likely to increase further as inside debt ownership increases.
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aggressive financial reporting, i.e., absolute discretionary accruals, volatility of accrual esti-
mation errors, restatements, and meeting/just beating of analyst earnings forecasts, we find
no robust evidence suggesting that inside debt ownership curtails managers’ incentives to
engage in aggressive financial reporting.

In additional analyses, we do not find that firms with CEO inside debt ownership place
higher weights on accounting-based performance measures or reduce vesting requirements in
short-term bonus contracts. This result is inconsistent with boards perceiving inside debt
to reduce managers’ myopic focus on short-term results and reducing earnings management
incentives. At the same time, these firms increase vesting requirements and place a greater
weight on accounting-based performance measures in long-term incentive awards, suggesting
the presence of additional forces to reduce myopic behavior. Studying ex-ante compensa-
tion design may therefore provide a fruitful avenue for future research to understand the
contractual forces that explain financial reporting choices.

This study contributes to the literature on the incentive effects of managerial inside
debt ownership. We find evidence inconsistent with inside debt ownership having a sig-
nificant main effect on financial reporting quality, suggesting that recent conclusions of the
beneficial effects of inside debt ownership should be interpreted with caution. This study also
contributes to the broader literature by responding to the recent calls for, and discussions
on, the need for replication in accounting research. We also illustrate the important insights
that can be gained from documenting “null” results. Finally, we highlight the importance of

transparency in research about simple but highly influential design choices.
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Appendix B: Compensation variable definitions

This Appendix describes the construction of compensation variables. Because two of our
three inside debt variables rely on estimates of the value of CEOs’ equity holdings, we first
explain the valuation of the equity holdings.

The value of equity ownership is determined by the combination of the values of stock and
options held. We first determine the value of stock ownership (SharesValue) by multiply-
ing the total number of vested and unvested shares held (Execucomp: SHROWN EXCL
_OPTS) by the end-of-fiscal-year stock price (Compustat: PRCC_F). Next, we determine
the value of stock option holdings (OptionsV alue) using the Black-Scholes formula for Euro-
pean call options, modified by Merton to account for dividends (e.g., Core and Guay [2002]).
For each tranche of options with similar characteristics, we compute the value of call options
(C) as follows:

C = SeCMIN(dy) — Xe "N (dy),

where:

S = the firm’s stock price at fiscal year-end (Compustat: PRCC_F);

d = the natural logarithm of (one plus) the expected dividend yield over the maturity of
the stock option, measured using the average realized dividend yield for the firm over
years t — 2 through t, where the dividend yield is defined as the ex-date fiscal year
dividends per share (Compustat: DVPSX F) divided by the end-of-fiscal-year stock
price (Compustat: PRCC_F);

T = the expected time-to-maturity for the options in years, measured as the difference
between the option expiration data (Execucomp: EXDATE) and the current fiscal
year-end date (Compustat: DATADATE) in years, multiplied by 0.7 to account for
early exercise (Lee et al. [2018]);

N = the cumulative standard normal probability distribution function;
X = the option exercise price (Execucomp: EXPRIC);

r = the natural logarithm of (one plus) the 7-year U.S. treasury rate (Lee et al. [2018])
obtained from https://www.treasury.gov/resource-center/data-chart-center/
interest-rates/Pages/TextView.aspx?data=yield;

B ln(%) +T(r—d+ 0—22))

dy = ;
' oVT
o = the annualized (i.e., multiplied by v/12) standard deviation of monthly stock returns
from CRSP over the 48-month period ending in the firm’s fiscal year-end month (Lee
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et al. [2018]);

d2 :dl—O'ﬁ.

We next use these estimates of C' to determine the value of each tranche of options by
multiplying the total number of vested and unvested options in the tranche (Execucomp:
OPTS UNEX EXER and OPTS UNEX UNEXER, respectively) by C. We then deter-
mine the total value of options held by the CEO (OptionsValue) by aggregating the values
of the different tranches. Combined with the value of stock ownership (SharesValue), this
value determines the value of the CEQ’s total equity ownership (EquityV alue).

Returning to the Black-Scholes option valuation formula above, the exposure of the option
values to changes in share price (delta) and volatility (vega) are defined as follows:

A = e=IN(d1);
V = eIDN(d1)SVT,

where N’ captures the standard normal probability density function. To compute the sensi-
tivity of the CEQ’s total equity portfolio to changes in share price, we first set A equal to 1
for each share owned. Next, for each tranche of securities (options or shares) we multiply A
by the number of securities x 0.01 x S (Core and Guay [2002]). Finally, we aggregate the
resulting values across the different tranches of the securities held by the CEO to determine
the overall sensitivity of the equity portfolio to a one percent change in share price (Delta).
The sensitivity of the equity portfolio to a 0.01 change in stock return volatility (Vega) is
determined in a similar vein by multiplying V' by the number of options x 0.01 for each
tranche of options and aggregating across the different tranches in the portfolio (note that
vega is zero for shares).

Our empirical tests are based on three different variables capturing CEOs’ inside debt. The
first measure (InsideDebt) is an indicator variable capturing whether the CEO has any in-
side debt ownership. The second is a monotonic transformation of the CEQ’s inside leverage
ratio (Lee et al. [2018]). The third measure is an indicator variable capturing whether the
CEOQ’s inside leverage ratio exceeds the firm’s leverage (e.g., Cassell et al. [2012]):

1. InsideDebt = an indicator variable set equal to 1 if the CEO has a positive ownership
of inside debt (InsideDebtV alue), defined as the sum of the actuarial present value of accu-
mulated pension benefits (Execucomp: PENSION VALUE TOT) and the total aggregate
balance in deferred compensation (DEFER_BALANCE_ TOT) for the firm-year, 0 other-

wise.

InsideDebtV alue

2. InsideDebt Ratio = '
nsraetevtiiatio InsideDebtV alue + EquityV alue
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3. RelativeLev = an indicator variable set equal to 1 if the CEQO’s inside leverage ratio
exceeds that of the firm, 0 otherwise; specifically, this variable is set equal to 1 if:

InsideDebtV alue - FirmDebt
EquityV alue FirmEquity

where FirmDebt is defined as the book value of the firm’s long-term debt (Compustat:
DLTT + DLC) and FirmFEquity equals the market value of equity at fiscal year-end (Com-
pustat: PCCF_F x CSHO); this variable is undefined for firm-years with zero long-term
debt.
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Appendix C: Other variable definitions

|IDA| = the absolute value of discretionary accruals measured using the cross-sectional
modified-Jones model in equation (1), estimated for each two-digit SIC industry-year group
with at least 20 firm-year observations in the intersection of CRSP and Compustat with
sufficient data; all input variables are winsorized at the 15¢ and 99" percentiles of their dis-
tributions.

DD = the volatility of accrual estimation errors measured using the standard deviation of
residuals from the cross-sectional modified-Dechow-Dichev model in equation (2), estimated
for each two-digit SIC industry-year group with at least 20 observations in the intersection
of CRSP and Compustat with sufficient data; standard deviations are measured over the
five-year window from fiscal year t — 4 through ¢, requiring a minimum of three years; all
input variables are winsorized at the 15 and 99*" percentiles of their distributions.

Restate = an indicator variable set equal to 1 if any of the quarterly earnings or the annual
earnings for the fiscal year are subsequently restated downwards, 0 otherwise; restatement
data are obtained from the Audit Analytics Non-Reliance Restatement Database and ignore
restatements unrelated to accounting issues and those related to clerical errors.

MJB _perc = an indicator variable set equal to 1 if the firm’s actual earnings per share for
the fiscal year are exactly equal to, or exceed by one percent, the consensus analyst forecast,
0 otherwise (He [2015]); where actual earnings and the consensus forecast are obtained from
the I/B/E/S unadjusted summary files and the consensus forecast is measured as the latest
monthly consensus available in I/B/E/S at least one day before the firm’s annual earnings
announcement (I/B/E/S fiscal period indicator (FPI) = 1); earnings announcement dates
are obtained from I/B/E/S; we include only those firm-years for which the annual earnings
announcement occurs between 1 and 180 days of the fiscal year-end date.

InsideDebt = see Appendix B.

InsideDebt Ratio = see Appendix B.

RelativeLev = see Appendix B.

Assets = measure based on total assets at fiscal year-end (Compustat data item AT).

BT M = book-to-market ratio measured as the book value of common equity (CEQ) divided
by the market value of equity at fiscal year-end (PRCC_F x CSHO).

Debt = the ratio of long-term debt (DLTT + DLC) to total assets (AT).
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Analysts = number of analysts in I/B/E/S in the latest consensus forecast (FPI = 1) of
annual earnings per share before the fiscal year ¢ annual earnings announcement.

CEO _ownership = percentage of total shares outstanding owned by the CEO (Execucomp
variable SHROWN TOT PCT).

Delta = see Appendix B.
Vega = see Appendix B.

Loss% = fraction of the firm’s annual earnings numbers (IBC) over the years ¢ — 4 through
t that were negative.

Age = number of years since the company was first listed on the stock exchange, as identified
by non-missing return data in CRSP monthly stock file.

Salesgr = growth in total sales revenue, calculated as the ratio of current to lagged total
revenues (SALE) minus one.

ocCFO = standard deviation of the ratio of operating cash flows (OANCF) to total assets
(AT) over the five-year window from fiscal year ¢t — 4 through ¢, requiring a minimum of
three years.

oSales = standard deviation of the ratio of sales revenue (SALE) to total assets (AT) over
the five-year window from fiscal year ¢t — 4 through ¢, requiring a minimum of three years.

o Ret = annualized standard deviation of stock returns measured over the 48-month period
ending in the fiscal year-end month, used as input in the Black-Scholes option valuation (see
Appendix B).

Dispersion = standard deviation among individual forecasts in the latest I/B/E/S consen-
sus forecast (FPI = 1) of annual earnings per share before the fiscal year ¢ annual earnings
announcement.
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Figure 2.1: CEO inside debt and return volatility partitions

aRer
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Total: 1.450 3.257 3.205 2276 1.284 634 27 2398 97 162 12,931

Notes: This figure partitions the sample of firms by relative CEO inside debt ownership (InsideDebt Ratio)
and return volatility (o Ret). Each cell reports the number of firms in the portfolio partition. Appendix B
presents details on the construction of InsideDebt Ratio. Appendix C provides the definition of o Ret. All
continuous variables are winsorized at the 15 and 99" percentiles of their distributions.
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Table 2.1: Sample selection

Panel A: Sample selection criteria

Firm-years Unique firms

Firms in CRSP/Compustat with positive total assets (2006-2018) 65,129 9,086
— Not incorporated in U.S. -10,768 -1,595
— Not listed on NYSE, AMEX, or NASDAQ -384 -12
— Missing industry code (SICH) -390 -80
— Financial firms (SIC codes 6000-6999) -13,001 -1,639
— Missing discretionary accrual data -8,802 -1,026
— Missing DD accrual quality and operating volatility data -6,995 -1,170
— Missing data in Execucomp to compute compensation variables -11,923 -1,995
— Missing data on main control variables -67 0
Sample with sufficient data 12,709 1,569
Panel B: Sample distribution by year
Year No. obs. Fraction with inside debt Fraction with pensions Fraction with deferred comp.
2006 775 0.668 0.435 0.564
2007 1,134 0.607 0.381 0.505
2008 1,145 0.597 0.373 0.502
2009 1,095 0.583 0.363 0.489
2010 1,091 0.587 0.364 0.490
2011 1,063 0.570 0.341 0.481
2012 1,037 0.566 0.335 0.478
2013 1,018 0.570 0.338 0.472
2014 945 0.570 0.319 0.488
2015 916 0.559 0.298 0.490
2016 893 0.538 0.271 0.466
2017 815 0.499 0.233 0.428
2018 782 0.547 0.261 0.495
Panel C: Sample distribution by Fama-French 12-industry classification
With
With inside With deferred

Industry Industry No. obs. debt pensions  comp.
1 Consumer Nondurables 727 0.740 0.560 0.641
2 Consumer Durables 404 0.735 0.438 0.609
3 Manufacturing 1,901 0.740 0.530 0.583
4 Oil, Gas, and Coal Extraction and Products 624 0.638 0.245 0.574
5 Chemicals and Allied Products 584 0.824 0.599 0.717
6 Business Equipment 3,186 0.349 0.142 0.300
7 Telephone and Television Transmission 405 0.506 0.348 0.467
8 Utilities 771 0.975 0.916 0.802
9 Wholesale, Retail, and Some Services 1,420 0.601 0.227 0.531
10 Healthcare, Medical Equipment, and Drugs 1,634 0.394 0.201 0.329
12 Other 1,053 0.587 0.198 0.525

Notes: Panel A presents the criteria used to create a sample of firm-years in the intersection of Com-
pustat, CRSP, and Execucomp. Appendix B explains the construction of the “compensation variables.”
Appendix C explains the construction of the “discretionary accruals,” “DD accrual quality,” and “operating
volatility” measures. Panel B presents descriptive statistics on the sample composition over time and the
fraction of firms per sample year that have “inside debt,” as identified CEO pensions (positive value of PEN-
SION_VALUE TOT in Execucomp) and/or deferred compensation (DEFER_BALANCE TOT). Panel
C presents similar descriptive statistics across the Fama-French 12 industry classifications (excluding the
finance (“Money”) industry). Industry classifications are obtained from http://mba.tuck.dartmouth.edu/
pages/faculty/ken.french/data_library.html.
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Table 2.2: Descriptive statistics on discretionary accrual model estimations

Panel A: Descriptive statistics on accrual-model input variables based on Compustat population

Variable n Mean Std Min Q1 Median Q3 Max
Compustat population (after winsorization)
TACC 48412  -0.50 248 -21.42 -0.15 -0.07 -0.02 0.61
ARev 48,412 0.07 037 -1.20 -0.03 0.03 0.13 2.06
PPE 48,412 0.56 0.55 0.00 0.16 0.38 0.82 3.08
ROA 48,412 -0.80 3.93 -32.73 -0.21 0.01 0.07 0.55
CRSP/Compustat (CCM) population (after winsorization)
TACC 32,007 -0.08 0.13 -0.68 -0.12 -0.06 -0.02 0.26
ARev 32,007 0.0 0.22 -0.72 -0.03 0.03 0.13 0.95
PPE 32,007 0.52 0.46 0.01 0.17 0.37 0.76 2.24
ROA 32,007 -0.06 0.28 -1.44 -0.08 0.03 0.08 0.36
Execucomp population (after winsorization)
TACC 14,406  -0.06 0.08 -0.37 -0.09 -0.05 -0.02 0.15
ARev 14,406 0.06 0.18 -0.49 -0.01 0.04 0.12 0.77
PPE 14,406 0.53 0.43 0.03 0.20 0.39 0.76 2.08
ROA 14,406 0.04 0.11 -0.46 0.02 0.0 0.10 0.34
Panel B: Accrual-model estimation results for different models and populations
(1) (2) (3) (4) (5) (6)
Compustat Compustat CCM CcCM Execucomp Execucomp
TACC TACC TACC TACC TACC TACC
ARev -0.071 -0.044 0.022%**  _0.037*** 0.004 -0.053***
(-0.71) (-1.28) (3.31) (-6.21) (0.51) (-8.32)
PPE -0.377HK* -0.072%**  _0.030***  _0.038***  -0.035%** -0.039***
(-5.14) (-3.20) (-8.82) (-15.53) (-11.47) (-15.22)
ROA 0.558%** 0.378*** 0.342%**
(45.75) (33.24) (22.01)
n 48,412 48,412 32,007 32,007 14,406 14,406
Groups 443 443 358 358 255 255
Median N 55 55 48 48 41 41
Adjusted R? 0.144 0.760 0.067 0.385 0.094 0.332

Panel C: Correlations between absolute discretionary accruals estimates

O @ 6 @ 6 (6

1) Compustat 0.319 0.186 0.088 0.094 0.100

(1)

2) Compustat 0.346 0.198 0.369 0.183 0.269

(

(3) CCM 0.143  0.247 0.478 0.735 0.514

(4) CCM 0.099 0.392 0.723 0.574 0.761

(5) Execucomp 0.077 0.212 0.874 0.747 0.686
xecucomp . . . . .

(6) E 0.097 0.282 0.622 0.831 0.738

Notes: Panel A presents descriptive statistics on the input variables for the estimation of the cross-sectional
modified-Jones model based on the Compustat population of firms, the CRSP/Compustat (CCM) population
of firms, and the CRSP/Compustat/Execucomp population of firms, respectively. We winsorize all variables
at the 15 and 99" percentiles of their distributions. Panel B presents summary statistics for the estimation
of the modified-Jones model OLS regressions by industry-year grouping, where industry-year groupings are
based on two-digit SIC codes, requiring a minimum of 20 observations per industry-year group. Intercept
terms are included in the estimations but not tabulated. Panel B presents t-statistics in parentheses. Panel C
presents correlations between the absolute values of discretionary accruals, where discretionary accruals are
defined as the residuals obtained from the different estimations in Panel B. Pearson (Spearman) correlations
are presented below (above) the diagonal.
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Table 2.3: Descriptive statistics on main regression variables

Panel A: Descriptive statistics on accrual-model input variables based on Compustat population

Variable n  Mean Std  Min Q1 Median Q3 Max
|DA| 12,709 0.05 0.05 0.00 0.02 0.04 0.07 0.30
DD 12,709 0.04 0.04 0.01 0.02 0.03 0.05 0.21
Restate 12,709 0.11 0.31 0 0 0 0 1
MJB% 12,429 0.21 0.41 0 0 0 0 1
InsideDebt 12,709 0.57 0.49 0 0 1 1 1
InsideDebtRatio 12,709 0.13 0.20 0.00 0.00 0.02 0.21 1.00
RelativeLev 10,825 0.29 0.46 0 0 0 1 1
Assets 12,709 7,722 17,177 52 602 1,800 5,935 113,452
BTM 12,709 0.49 0.38 -0.41 0.25 0.41 0.64 2.03
Debt 12,709 0.23 0.19 0.00 0.06 0.22 0.35 0.84
Analysts 12,709  10.23 7.57 0 4 8 15 33
CEO _ownership 12,709 0.02 0.04 0.00 0.00 0.01 0.02 0.26
Delta 12,709 588.65 1,325.37 2.95 68.05 184.03 534.14 10,058
Vega 12,709 101.33 168.05  0.00 4.36 35.29 119.03  963.50
Loss% 12,709 0.18 0.28 0.00 0.00 0.00 0.20 1.00
Age 12,709  28.34 20.00 4 14 22 39 89
Salesgr 12,709 0.08 0.22 -0.49 -0.02 0.06 0.15 1.07
ocCFO 12,709 0.04 0.04 0.01 0.02 0.03 0.05 0.25
oSales 12,709 0.13 0.11  0.01  0.05 0.09 0.16 0.62
oRet 12,709 0.39 0.18 0.14 0.26 0.35 0.47 1.03
Dispersion 11,845 0.05 0.07  0.00 0.01 0.03 0.05 0.44
Panel B: Correlations table for selected test and control variables
Variable 7 8 9 10 11 12
1 [DA| 030 011 -0.11 -0.06 -016 015 -008 002 022 014 020
2 DD 0.42 -0.23 -0.24 -0.18 -0.32 0.54 -0.24 -0.01 0.49 0.33 0.54
3 InsideDebt -0.14 -0.25 0.86 0.49 0.42 -0.26  0.39 -0.12 -0.25 -0.12 -0.36
4 InsideDebtRatio -0.10 -0.16  0.55 0.70 0.42 -0.24 0.45 -0.16 -0.26 -0.14 -0.38
5 RelativeLev -0.08 -0.17 0.49 0.70 0.20 -0.22  0.31 -0.08 -0.15 -0.10 -0.30
6 Assets -0.09 -0.15 0.22 0.21 0.14 -0.28 0.38 -0.05 -0.43 -0.32 -0.52
7 Loss% 0.23 051 -028 -0.16 -0.22 -0.15 020 -008 034 021 057
8 Age -0.11  -0.20 0.39 0.40 0.32 0.38 -0.19 -0.17 -0.25 -0.15 -0.39
9 Salesgr 0.07 0.02 -0.13 -0.14 -0.09 -0.04 0.01 -0.15 0.07 0.04 0.05
10 cCFO 0.31 048 -027 -0.19 -0.15 -0.20 042 -0.22 0.13 049  0.51
11 oSales 0.18 0.31 -0.12 -0.11 -0.10 -0.15 0.20 -0.13  0.05 0.41 0.38
12 o Ret 0.23 0.50 -0.34 -0.26 -0.28 -0.29 0.58 -0.34  0.07 0.46 0.33
Notes: Panel A presents pooled sample distributional characteristics of all variables used in the main
analyses. Appendix B presents details on the construction of CEO compensation variables. Appendix
C provides all remaining variable definitions. All continuous variables are winsorized at the 15* and 99!

percentiles of their distributions. Panel B presents correlations for a selected set of test and control variables.
Pearson (Spearman) correlations are presented below (above) the diagonal.
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Table 2.4: Inside debt and financial reporting quality: absolute discretionary accrual tests

|DA| |DA| |DA| |DA| |DA| |DA|
InsideDebt -0.012%**  -0.000
(-8.06) (-0.24)
InsideDebt Ratio -0.011%** 0.004
(-3.52) (1.28)
RelativeLev -0.006%** 0.001
(-4.58) (1.18)
InAssets -0.001 -0.001 -0.000
(-0.78) (-1.12) (-0.33)
BTM -0.002 -0.002 -0.001
(-1.11) (-1.04) (-0.72)
Debt 0.004 0.004 0.006
(0.97) (0.96) (1.51)
InAnalysts -0.001 -0.001 -0.001
(-1.16) (-1.12) (-0.91)
CEO _ownership -0.006 -0.008 0.003
(-0.38) (-0.47) (0.14)
InDelta -0.001* -0.001 -0.001*
(-1.89) (-1.43) (-1.79)
InVega -0.000 -0.000 -0.000
(-0.33) (-0.43) (-0.28)
Loss% 0.014%** 0.014%** 0.014%**
(4.27) (4.36) (3.99)
InAge 0.002* 0.001 0.002**
(1.91) (1.62) (2.04)
Salesgr 0.010%** 0.010%** 0.011%**
(2.95) (2.98) (2.82)
ocCFO 0.251%** 0.251%** 0.251%**
(9.94) (9.95) (9.14)
oSales 0.037*** 0.037*** 0.032%**
(5.84) (5.82) (5.07)
oRet 0.011** 0.012** 0.015%**
(2.13) (2.23) (2.72)
Year FE Included Included Included Included Included Included
Industry FE Included Included Included Included Included Included
n 12,709 12,709 12,709 12,709 10,825 10,825
Adjusted R? 0.094 0.178 0.085 0.178 0.095 0.179

Notes: Tests of the relation between inside debt ownership and financial reporting quality based on absolute
discretionary accruals. All models are estimated using OLS regression and standard errors are clustered by
firm. Appendix B presents details on the construction of CEO compensation variables. Appendix C provides
all remaining variable definitions. All continuous variables are winsorized at the 15¢ and 99" percentiles of
their distributions. Year fixed effects (FE) are based on Compustat fiscal years, industry fixed effects are
based on two-digit SIC codes. t-statistics are presented in parentheses below the coefficient estimates.
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Table 2.5: Inside debt and financial reporting quality: accrual estimation errors

|DD| |DD| |DD| |DD]| |DD| |DD]|
InsideDebt -0.018%**  _0.003**
(-10.65) (-2.12)
InsideDebt Ratio -0.023*** -0.002
(-6.63) (-0.77)
RelativeLev -0.012%** -0.001
(-8.82) (-0.59)
InAssets -0.001 -0.001* -0.001%*
(-1.60) (-1.89) (-2.08)
BTM -0.004** -0.004** -0.004**
(-2.39) (-2.39) (-2.41)
Debt 0.004 0.004 0.007*
(1.15) (1.05) (1.91)
InAnalysts 0.001 0.001 0.002
(1.18) (1.33) (1.47)
CEO _ownership -0.013 -0.011 -0.018
(-0.95) (-0.80) (-1.20)
InDelta -0.002%** -0.002%** -0.001%**
(-3.03) (-2.99) (-2.78)
InVega 0.001%** 0.001%** 0.001%**
(3.52) (3.37) (3.53)
Loss% 0.034%** 0.034*** 0.035%**
(10.41) (10.58) (10.51)
InAge 0.001 0.001 0.001
(1.07) (0.78) (0.66)
Salesgr -0.009%** -0.009%** -0.007%**
(-5.11) (-4.94) (-3.91)
ocCFO 0.236%** 0.238%** 0.221%**
(10.47) (10.57) (8.74)
oSales 0.049*** 0.048%** 0.042%**
(7.08) (7.04) (6.61)
o Ret 0.038%** 0.039*** 0.037%**
(6.56) (6.61) (6.45)
Year FE Included Included Included Included Included Included
Industry FE Included Included Included Included Included  Included
n 12,709 12,709 12,709 12,709 10,825 10,825
Adjusted R? 0.148 0.434 0.115 0.434 0.128 0.425

Notes: Tests of the relation between inside debt ownership and financial reporting quality based on Dechow-
Dichev (DD) accrual estimation errors. All models are estimated using OLS regression and standard errors
are clustered by firm. Appendix B presents details on the construction of CEO compensation variables.
Appendix C provides all remaining variable definitions. All continuous variables are winsorized at the 15
and 99" percentiles of their distributions. Year fixed effects (FE) are based on Compustat fiscal years,
industry fixed effects are based on two-digit SIC codes. t-statistics are presented in parentheses below the
coeflicient estimates.
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Table 2.6: Inside debt and financial reporting quality: Restatement tests

Restate  Restate  Restate  Restate Restate Restate
InsideDebt -0.070 0.019
(-0.70) (0.16)
InsideDebt Ratio -0.145 -0.236
(-0.55) (-0.85)
RelativeLev -0.315***  _0.170
(-2.76) (-1.38)
InAssets 0.047 0.060 0.028
(0.85) (1.09) (0.49)
BTM 0.324%** 0.317%* 0.286**
(2.60) (2.52) (2.16)
Debt 0.773%** 0.776%** 0.532*
(2.67) (2.69) (1.68)
InAnalysts -0.160%* -0.163* -0.157
(-1.75) (-1.81) (-1.59)
CEO _ownership 2.476* 2.549* 2.126
(1.84) (1.89) (1.50)
InDelta -0.112%* -0.124** -0.130**
(-2.17) (-2.33) (-2.36)
InVega 0.019 0.020 0.019
(0.56) (0.62) (0.55)
Loss% 0.135 0.122 0.107
(0.64) (0.59) (0.49)
InAge -0.018 -0.005 -0.006
(-0.25) (-0.07) (-0.08)
Salesgr 0.097 0.090 0.096
(0.65) (0.60) (0.60)
ocCFO -3.496** -3.501%* -2.741%*
(-2.46) (-2.46) (-1.74)
oSales -0.021 -0.013 -0.052
(-0.05) (-0.03) (-0.10)
oRet 0.748%* 0.723** 0.582
(2.12) (2.04) (1.53)
Year FE Included Included Included Included Included Included
Industry FE Included Included Included Included Included Included
n 12,709 12,709 12,709 12,709 10,825 10,825
Pseudo R? 0.0214 0.0387 0.0213 0.0389 0.0263 0.0420

Notes: Tests of the relation between inside debt ownership and financial reporting quality based on sub-
sequent accounting restatements. All models are estimated using logit regression and standard errors are
clustered by firm. Appendix B presents details on the construction of CEO compensation variables. Ap-
pendix C provides all remaining variable definitions. All continuous variables are winsorized at the 1% and
99th percentiles of their distributions. Year fixed effects (FE) are based on Compustat fiscal years, industry
fixed effects are based on two-digit SIC codes. z-statistics are presented in parentheses below the coefficient

estimates.
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Table 2.7: Inside debt and financial reporting quality: Meeting/beating analyst forecasts

MJB perc MJB perc MJB perc MJB perc MJB perc MJB perc
InsideDebt 0.581*** 0.141%*
(8.47) (2.03)
InsideDebt Ratio 0.541%** 0.073
(3.34) (0.45)
RelativeLev 0.415%** 0.112%
(6.03) (1.70)
InAssets 0.056 0.066* 0.045
(1.49) (1.73) (1.13)
BTM -0.340%** -0.340%** -0.325%**
(-3.08) (-3.09) (-2.76)
Debt 0.166 0.189 0.123
(0.86) (0.98) (0.57)
InAnalysts 0.411%** 0.399*** 0.476***
(6.27) (6.08) (6.62)
CEO _ownership -1.051 -1.145 -0.837
(-1.01) (-1.10) (-0.68)
InDelta 0.102%** 0.103*** 0.101%**
(3.30) (3.22) (3.05)
InVega -0.008 -0.006 -0.004
(-0.52) (-0.36) (-0.24)
Loss% -0.847%** -0.868%*** -0.875%**
(-5.47) (-5.58) (-5.12)
InAge 0.074 0.087* 0.054
(1.58) (1.88) (1.12)
Salesgr 0.226 0.208 0.248
(1.51) (1.39) (1.54)
ocCFO -0.988 -1.103 -1.830
(-0.85) (-0.95) (-1.38)
oSales -0.441 -0.420 -0.445
(-1.32) (-1.26) (-1.25)
oRet -1.4747%%* -1.512%** -1.426%**
(-5.05) (-5.15) (-4.51)
InDispersion -0.690%** -0.688%** -0.689%**
(-14.79) (-14.78) (-13.86)
Year FE Included Included Included Included Included Included
Industry FE Included Included Included Included Included Included
n 11,845 11,845 11,845 11,845 10,183 10,183
Pseudo R? 0.0263 0.112 0.0168 0.111 0.0240 0.117

Notes: Tests of the relation between inside debt ownership and financial reporting quality based on whether
firms exactly meet or just beat analysts’ annual earnings forecasts. All models are estimated using logit
regression and standard errors are clustered by firm. Appendix B presents details on the construction
of CEO compensation variables. Appendix C provides all remaining variable definitions. All continuous
variables are winsorized at the 15 and 99*" percentiles of their distributions. Year fixed effects (FE) are
based on Compustat fiscal years, industry fixed effects are based on two-digit SIC codes. z-statistics are
presented in parentheses below the coefficient estimates.
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Table 2.8: Determinants of CEO inside debt ownership

InsideDebt InsideDebt Ratio RelativeLev
Coefficients  Shapley Coefficients  Shapley Coefficients  Shapley

InAssets 0.098%*** 25.69% 0.047%** 24.64% 0.050%** 8.05%
(10.16) (11.01) (5.12)

BTM -0.025 0.31% -0.030*** 1.13% -0.148%*** 2.78%
(-1.07) (-3.16) (-7.61)

Debt 0.146%** 2.84% 0.007 2.19% -0.576*** 22.29%
(2.73) (0.35) (-11.69)

InAnalysts -0.063*** 4.24% -0.009 2.91% -0.010 2.33%
(-3.84) (-1.60) (-0.72)

CEO _ownership -0.476* 5.04% 0.403*** 7.14% -0.155 6.10%
(-1.76) (5.51) (-0.74)

InDelta -0.016* 2.93% -0.052%%* 21.35% -0.072%** 5.65%
(-1.77) (-13.42) (-9.23)

InVega 0.019%** 8.94% 0.006%** 2.66% 0.020%** 4.30%
(3.61) (3.06) (4.53)

Loss% -0.156*** 7.64% -0.041%%* 2.85% -0.133*** 9.31%
(-4.50) (-3.43) (-4.70)

InAge 0.125%** 20.76% 0.043%** 22.10% 0.092%** 18.50%
(8.89) (7.24) (6.83)

Salesgr -0.111%** 2.70% -0.016** 2.69% -0.053*** 1.69%
(-5.89) (-2.23) (-2.89)

ocCFO -0.622%%* 8.27% 0.016 3.48% -0.036 2.71%
(-2.90) (0.22) (-0.18)

oSales 0.126* 1.09% 0.012 0.55% -0.051 1.31%
(1.67) (0.47) (-0.77)

oRet -0.251%%* 9.56% -0.097*** 6.31% -0.366*** 14.98%
(-4.13) (-4.37) (-6.85)

Year FE Included Included Included

Industry FE Included Included Included

n 12,709 12,709 10,825

Adjusted R? 0.355 100.00% 0.380 100.00% 0.233 100.00%

Notes: This table reports OLS regression model coeflicient estimates and Shapley values of CEO inside
debt ownership determinants. The Shapley value represents each variable’s contribution to explaining the
variation in CEQO inside debt ownership in each model, after controlling for year and industry fixed effects (see
Shapley [1953]; Shorrocks [2013]). The contribution of year and industry fixed effects is excluded from the
tabulated Shapley values. Appendix B presents details on the construction of CEO compensation variables.
Appendix C provides all remaining variable definitions. All continuous variables are winsorized at the 15
and 99" percentiles of their distributions. Year fixed effects (FE) are based on Compustat fiscal years,
industry fixed effects are based on two-digit SIC codes. Standard errors are clustered by firm. ¢-statistics
are presented in parentheses below the coefficient estimates.
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Table 2.9: Firm risk, inside debt ownership, and financial reporting quality

|DA| |DD]| Restate M JB_perc
PredictedInside Debt Ratio -0.034 -0.128 -2.583 6.021
(-1.94)*  (-6.78)***  (-2.23)** (6.13)%**
ResidualInsideDebt Ratio 0.004 -0.002 -0.236 -0.067
(1.28) (-0.77) (-0.85) (-0.40)
InAssets -0.001 -0.001 0.060 -0.025
(-1.04) (-1.89)* (2.52)** (-0.68)
BTM 0.004 -0.004 0.776 -0.445
(0.96) (-2.39)*%*F  (2.69)***  (-4.04)***
Debt -0.001 0.004 -0.163 0.050
(-1.12) (1.05) (-1.81)* (0.26)
InAnalysts -0.008 0.001 2.549 0.463
(-0.47) (1.33) (1.89)* (7.39)%xx*
CEO _ownership -0.001 -0.011 -0.124 -1.339
(-1.43) (-0.80)  (-2.33)%* (-1.48)
InDelta -0.000 -0.002 0.020 0.090
(-0.43) (-2.99)*** (0.62) (2.81)%**
InVega 0.014 0.001 0.122 0.005
(4.36)***  (3.37)%** (0.59) (0.29)
Loss% 0.001 0.034 -0.005 -0.762
(1.62) (10.58)*** (-0.07) (-4.97)%**
InAge 0.010 0.001 0.090 0.097
(2.98)*** (0.78) (0.60) (2.02)**
Salesgr 0.251 -0.009 -3.501 0.187
(9.95)***  (-4.94)FF*F  (-2.46)** (1.29)
cCFO 0.037 0.238 -0.013 -2.796
(5.82)**F*F  (10.57)*** (-0.03) (-2.32)**
oSales -0.034 0.048 -2.583 -0.548
(-1.94)* (7.04)***  (-2.23)** (-1.58)
Year FE Included Included Included Included
Industry FE Included  Included  Included Included
n 12,709 12,709 12,709 12,429
Adjusted R? 0.178 0.434
Pseudo R? 0.0389 0.0912

Notes: Tests of the relation between inside debt ownership and financial reporting quality using two-stage
least square estimations. In the first stage, we regress InsideDebt Ratio on o Ret. PredictedInsideDebt Ratio
is the fitted value, ResiduallnsideDebtRatio is the residual from the first-stage regression. This table re-
ports the results of the second stage regression. The first two models (with |DA| and |DD| as dependent
variables) are estimated using OLS regression; the last two models (with Restate and M JB _perc as depen-
dent variables) are estimated using logit regression. Standard errors are clustered by firm in each model.
Appendix B presents details on the construction of CEO compensation variables. Appendix C provides all
remaining variable definitions. All continuous variables are winsorized at the 15¢ and 99*" percentiles of their
distributions. Year fixed effects (FE) are based on Compustat fiscal years, industry fixed effects are based
on two-digit SIC codes. t¢-statistics (z-statistics) are presented in parentheses below the coefficient estimates
in the first (last) two models.
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Table 2.10: Inside debt and accounting-based performance measures in incentive contracts

Short-term incentive contracts Long-term incentive contracts
AcctKPI AcctKPI AcctKPI AcctK P1
InsideDebt 0.021 0.087***
(1.34) (3.29)
InsideDebt Ratio 0.016 0.081
(0.46) (1.43)
InAssets -0.018%* -0.017* 0.015 0.018
(-2.12) (-1.96) (1.00) (1.20)
BTM 0.029 0.028 -0.044 -0.048
(1.30) (1.28) (-1.28) (-1.37)
Debt -0.031 -0.027 -0.012 0.000
(-0.70) (-0.61) (-0.16) (0.00)
InAnalysts -0.008 -0.010 -0.029 -0.036
(-0.66) (-0.80) (-1.25) (-1.52)
CEO _ownership 0.050 0.035 -0.923** -0.987**
(0.22) (0.15) (-2.18) (-2.32)
InDelta 0.004 0.004 0.036*** 0.039%**
(0.58) (0.64) (3.15) (3.29)
InVega -0.002 -0.001 -0.006 -0.004
(-0.48) (-0.36) (-0.86) (-0.56)
Loss% -0.109%** -0.113%%* -0.071 -0.087*
(-3.22) (-3.32) (-1.54) (-1.87)
InAge 0.008 0.009 0.012 0.018
(0.69) (0.82) (0.60) (0.90)
Salesgr 0.009 0.007 -0.067* -0.075%*
(0.39) (0.28) (-1.91) (-2.13)
ocCFO -1.230%** -1.258%** -0.472 -0.546
(-4.03) (-4.08) (-1.10) (-1.27)
oSales 0.160** 0.161** 0.129 0.120
(2.24) (2.24) (1.03) (0.96)
oRet 0.025 0.023 -0.093 -0.099
(0.45) (0.41) (-1.00) (-1.06)
Year FE Included Included Included Included
Industry FE Included Included Included Included
n 6,115 6,115 5,704 5,704
Adjusted R? 0.156 0.156 0.103 0.098

Notes: Tests of the relation between inside debt ownership and ex-ante contract design in short- and long
term CEO incentive contracts. AcctK PI is the percentage of a CEO’s short-term cash bonus award (long-
term share-based award) tied to accounting-based performance measures using Incentive Lab grant-level data
with absolute performance targets. All models are estimated using OLS regression and standard errors are
clustered by firm. Appendix B presents details on the construction of other CEO compensation variables.
Appendix C provides all remaining variable definitions. All continuous variables are winsorized at the 1°* and
998 percentiles of their distributions. Year fixed effects (FE) are based on Compustat fiscal years, industry
fixed effects are based on two-digit SIC codes. t-statistics are presented in parentheses below the coefficient
estimates.
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Table 2.11: Inside debt and vesting requirements in incentive contracts

Short-term incentive contracts Long-term incentive contracts
Vesting Vesting Vesting Vesting
InsideDebt 0.232%* 2.318**
(2.44) (2.54)

InsideDebt Ratio 0.473%** 3.159
(2.68) (1.58)
InAssets 0.107** 0.105** 0.123 0.113
(2.54) (2.45) (0.26) (0.24)
BTM -0.160 -0.163 -0.971 -1.025
(-1.38) (-1.41) (-0.82) (-0.87)
Debt 0.231 0.277 1.629 2.185
(1.03) (1.22) (0.60) (0.81)

InAnalysts -0.126 -0.139* -1.522%* -1.664**
(-1.53) (-1.68) (-2.06) (-2.24)

CFEO __ownership -1.944 -2.255* -14.811 -16.345
(-1.48) (-1.68) (-0.77) (-0.85)
InDelta 0.048 0.071* -0.023 0.125
(1.31) (1.81) (-0.06) (0.32)
InVega -0.027 -0.024 0.274 0.329
(-1.53) (-1.35) (1.30) (1.56)

Loss% 0.005 -0.015 -3.757** -4.007**
(0.02) (-0.08) (-2.07) (-2.22)
InAge -0.131°%* -0.132%* -0.261 -0.182
(-2.28) (-2.22) (-0.44) (-0.30)
Salesgr -0.293** -0.311%* 0.893 0.710
(-2.17) (-2.30) (0.55) (0.44)

ocCFO 2.283 1.966 27.985* 26.353
(1.44) (1.25) (1.70) (1.59)
oSales -0.331 -0.327 0.008 -0.246
(-0.70) (-0.69) (0.00) (-0.06)
oRet -0.284 -0.273 -1.842 -1.845
(-0.87) (-0.84) (-0.58) (-0.58)

Year FE Included Included Included Included

Industry FE Included Included Included Included
n 6,125 6,125 3,870 3,870
Adjusted R? 0.089 0.089 0.075 0.072

Notes: Tests of the relation between inside debt ownership and ex-ante contract design in short- and long
term CEO incentive contracts. Vesting is the average length of a performance vesting period expressed
in months in a CEO’s short-term cash bonus award (long-term share-based award) using Incentive Lab
grant-level data. All models are estimated using OLS regression and standard errors are clustered by firm.
Appendix B presents details on the construction of other CEO compensation variables. Appendix C provides
all remaining variable definitions. All continuous variables are winsorized at the 1%¢ and 99" percentiles of
their distributions. Year fixed effects (FE) are based on Compustat fiscal years, industry fixed effects are
based on two-digit SIC codes. t-statistics are presented in parentheses below the coefficient estimates.
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Chapter 3

Contract Features and the
Informativeness of Insider Trades
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3.1 Introduction

A long stream of literature investigates the information revealed by insider trades. Con-
sistent with insider purchases revealing private information, studies document a positive
market reaction to insider purchase filings and a positive relation with future firm perfor-
mance. In contrast, there is little evidence of a market reaction to insider sales disclosures
(e.g., Rogers et al. [2016]), suggesting that insiders’ sales transactions are less informative
(e.g., Lakonishok and Lee [2001]; Jeng et al. [2003]; Veenman [2012]). One explanation is
that insiders sell equity for reasons unrelated to their private information about their firms’
prospects, such as to satisfy liquidity needs or to diversify their wealth (Seyhun [1998]; Cad-
man [2013]; Ali and Hirshleifer [2017]). At the same time, some insiders may purchase shares
to meet contracted holding requirements. Regardless of the reason, equity sales and pur-
chases by an important insider, the CEQO, occur in the context of contract features, such as
vesting conditions, equity holding requirements, and the CEO’s equity holdings in the firm.
We examine whether these features help market participants unravel information revealed
by CEO equity trades.

Executives of firms in the S&P 1500 hold an average of $54.7 million in equity in
their firms. While some of their holdings result from constraints on shareholdings, such
as required minimum holding requirements and vesting periods, Armstrong et al. [2017]
document that many CEOs hold large quantities of unconstrained equity in their firms. One
explanation for this is that they have private information leading them to believe their firms’
fundamental value is higher than the prevailing market price. This argument suggests that
insiders’ trading decisions can reveal private information about firms’ fundamental values.
However, insiders may also purchase shares to meet holding requirements and sell them to
diversify their exposure to firm-specific risk and to satisfy liquidity needs for purposes such

as purchasing real estate (Liu and Yermack [2007]).
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In contrast to the trading by insiders based on the perception that their firm’s stock price
deviates from the value based on their inside knowledge, insider trades are unlikely to reveal
private information when done to meet a holding requirement, liquidity needs, or to diversify
their portfolio. Although market participants cannot unravel the motive behind an insider
trade, contract features may help them do this and thus can illuminate the information
revealed by the trade.

Our hypotheses extend from a framework of insider trading and information similar to
the work of Kyle [1985], where the insider faces a liquidity shock with some probability such
that market participants cannot discern the private information about firm value revealed
by the trade. The magnitude of equity holdings, required equity holdings, and constraints
on selling equity provide market participants with insights into the motivation for an insider
trade and provide them with sharper estimates of the information revealed by the trade. We
therefore argue that the context for which insiders trade equity in their firms enhances the
information revealed by the trade.

We predict that an insider trade reveals more private information when the quantity
of unconstrained equity held by the insider increases. As constraints on these holdings
relax through vesting and the amount of vested equity held by the insider increases beyond
contractual requirements, a trade is more likely due to private information. We test this
prediction in a broad sample of firms from 2007 to 2015 and use Form 4 filings to identify CEO
trading. We infer information revealed by a trade from the market reaction to its disclosure.
Specifically, we measure the market reaction with size-adjusted cumulative returns over the
two days following the insider trade filing day.

We use the equity ownership table of Form DEF 14A to identify constraints on CEO
holdings. First, we consider the magnitude of vested equity held, where we measure the fair
value of CEOs’ vested equity holdings as the sum of vested stock and vested in-the-money

options. We find that the market reaction to a CEO equity sale is more (less) negative when
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the executive holds a large (small) portfolio of equity not subject to vesting requirements.
Similarly, our results indicate a significantly more positive market reaction to CEO purchases
of equity as the CEQ’s portfolio of vested equity increases. These results suggest that trades
by CEOs with smaller portfolios of vested equity reveal less private information. As vesting
constraints on the equity holdings relax and the portfolio of vested equity held in the firm
increases, CEQO insider trades reveal more information to market participants about the
firm’s fundamental value.

We then consider contracted holding requirements by decomposing constrained and
unconstrained equity holdings based on shareholding requirements reported by the firm and
obtained from the Incentive Lab Holding Requirements Table. We find that the market
reaction to a CEO sale is significantly more negative when the CEO holds a larger portfolio
of unconstrained equity. This result suggests that equity sales by CEOs constrained by
equity holding requirements reveal less information. But as shareholding constraints relax
and CEOs accumulate more unconstrained equity, their equity sales reveal more about the
firm’s fundamental value.

We also test market performance over the year following the CEO trade and find more
negative abnormal returns following a CEQ’s sale of equity when the CEO holds more vested
equity, and much of that equity is not subject to shareholding requirements. We also find
some evidence of more positive abnormal returns following the CEQO’s purchase of equity
when the CEO holds more vested equity. The results support our hypothesis that insider
trades are more informative about the firm’s fundamental value when the insider holds more
unconstrained equity in the firm.

Our results are robust to various specifications, including valuing CEO shareholdings
at the end of the most recent fiscal year, using an event window of four days, calculating
buy-and-hold market-adjusted abnormal returns, and measuring vested equity holdings in

the second and third terciles of the sample distribution. In tercile regressions, we continue to
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find that the market reaction to CEO equity sales is gradually more negative for CEOs with
vested equity holdings in the second and third terciles of the sample distribution. Similarly,
we find more negative firm performance following insider equity sales by CEOs with vested
equity holdings in the third tercile of the sample distribution.

Overall, we find that CEO equity trades reveal more private information when the CEO
holds a larger portfolio of unconstrained equity. These findings suggest that public disclosures
of contract terms—including vesting patterns, option expirations, and constraints on exec-
utive holdings—help market participants distinguish trades that are more likely driven by
private information about the firm’s fundamental value. Publicly disclosed contract features
contextualize the information revealed by insider equity trades and helps market participants
interpret the private information.

Our evidence that the information revealed by insider equity sales depends on contract
features helps explains why research that does not consider this relation finds little market
reaction to insider sales (e.g., Rogers et al. [2016]; Hillier et al. [2015]; Gu and Li [2007];
Piotroski and Roulstone [2005]; Khan and Lu [2013]; Jagolinzer et al. [2011]). Our findings
contribute to the literature that focuses on the market reaction to the disclosure of insider
trades and the role of SEC Form 4 filings in communicating management’s private infor-
mation to the market. We contribute to Brochet [2010] and Veenman [2012| by showing
how the market reaction to SEC Form 4 filings varies with the information disclosed in
other mandatory disclosures—such as executives’ vested equity holdings and constraints on
these holdings disclosed in proxy statements. We also provide insights into why Gibbons
et al. [2020] find that market participants monitor executive trading and that the statement
of change in the ownership of corporate insiders (Form 4) is the most commonly accessed
SEC filing by analysts. Our findings further help explain why Chen et al. [2020] find that
institutional fund managers who successfully track insider trades generate abnormal returns.

Our findings complement prior evidence that insider trades reveal private informa-
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tion around corporate events. These events include SEC comment letters (Dechow et al.
[2016]), large crashes (Marin and Olivier [2008]), restatements (Agrawal and Cooper [2015];
Badertscher et al. [2011]), undisclosed SEC investigations (Blackburne et al. [2020]), eq-
uity offerings (Jenter [2005]), securitization at banks (Ryan et al. [2016]), IPOs (Chua and
Nasser [2016]), takeovers (Agrawal and Nasser [2012]), nonpublic merger negotiations (Heitz-
man and Klasa [2020]), and bankruptcies (Igbal and Shetty [2002]). We provide insights that
executive ownership and compensation characteristics shape the information revealed by in-
sider trades and show that contract terms and equity holdings can help market participants
unravel whether an insider trade reflects private information. Finally, we introduce a frame-
work on how contract features relax information frictions that impair investors’ abilities to
process value-relevant information signals, identify investment opportunities, optimize port-

folios, monitor holdings, and make other investment-related decisions (Blankespoor et al.

2020, p. 6]).

3.2 Hypothesis development

Although insiders have access to private firm-specific information, market participants
cannot discern their motivations when they trade shares in their firms (Cohen et al. [2012]).
Insiders may sell shares because they have private information that the firm’s prevailing
market price is greater than the fundamental value, but may also sell shares from their
portfolio of equity holdings to meet liquidity needs or to diversify wealth. Similarly, insiders
may purchase because they have inside information that the firm’s prevailing market price
is lower than the fundamental value, but they may also purchase shares to meet contracted
holding requirements or to retain control of the firm. Insiders cannot credibly disclose the
reason for trading securities in the firm, and market participants must react to the trade

without full information.
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Since 2002, U.S. insiders are required to disclose their trades on SEC Form 4 filings
within two business days. Brochet [2010] documents that the more timely disclosure of insider
trades is associated with a stronger market reaction to insider trade filings, suggesting that
such filings affect investors’ decision making. Veenman [2012] finds that purchase filings help
investors interpret prior earnings signals, in addition to signaling private information about
future earnings. In this paper, we argue that contract features related to vesting constraints
and equity holding requirements provide context that can help market participants unravel
the motivation for a trade with greater precision.

Managers accumulate a substantial portfolio of stock and options in their firm owing
to their initial ownership and equity-based compensation packages (Cohen et al. [2012]).
The nontrivial fraction of their wealth tied to the firm induces incentives to sell shares to
meet diversification and liquidity needs, which will influence the timing and nature of their
trades (Rogers [2008]; Ali and Hirshleifer [2017]; Akbas et al. [2020]). Due to their private
information, executives have the incentive to purchase equity before good news and sell
equity before bad news is publicly disclosed (Ali and Hirshleifer [2017]).

At the same time, managers are required to maintain equity ownership targets set by
their firms (Jenter [2005]) and the short-swing profit rule—Section 16(b) of the Securities
Exchange Act of 1934—prohibits profitable round-trip transactions within six months (Akbas
et al. [2020]). Thus, when purchasing equity in addition to their existing equity holdings,
executives must perceive that the marginal benefit of the purchase exceeds the marginal
cost of further increasing their under-diversification and the cost of imposing a six-month
minimum horizon on the new allotment of their investment portfolio. Conditional on trading,
the perceived marginal benefit of the trade must be greater when their investment portfolio
is already largely exposed to firm-specific risk. In return, information about their exposure
to firm-specific risk provides context to the perceived marginal benefit of the trade.

Although insiders have an incentive to sell before declining firm performance (Ke et al.
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[2003]), implicit and explicit constraints require executives to maintain minimum sharehold-
ing levels. When selling equity from their existing equity portfolio, they must expect that
their equity ownership will remain above the equity ownership targets even six months after
their trade. When their shareholding level is closer to the minimum requirement, they are
less likely to exploit their information advantage, all else equal. However, when they hold a
large portfolio of equity far from the ownership requirements, the likelihood of potentially
violating shareholding requirements is lower.! In return, information about the insider’s
shareholding in excess of shareholding requirements provides context to the likelihood that
shareholding requirements constrain the trade.

In this paper, we argue that the public disclosure of executive compensation contract
features is an important source of information for investors to learn about the valuation
implications of insider trade signals. Kyle [1985] develops a model where market participants
cannot unravel the information revealed by an insider sale because of a possible liquidity
shock. However, as the executive holds more unconstrained equity in the firm, it is less likely
that the executive trades to meet a liquidity need. A sale by an insider who holds equity
well above the holding requirements is more likely motivated by inside information that the
firm’s fundamental value is lower than the prevailing market price. In contrast, equity sales
immediately upon vesting or when equity holdings just exceed ownership requirements are
more likely executed to meet a liquidity need than because of private information about the
firm’s fundamental value. In a parsimonious model in Appendix D, we show that contract

terms on equity holdings help market participants unravel private information revealed by

Tt is perhaps not surprising that the majority of firms in our sample covered by Incentive lab requires
executives to hold a minimum shareholding level expressed in dollar value instead of number of shares. When
the requirement is expressed in dollar value, the number of shares to be held is a function of price, such
that the required number of shares increases if the price decreases. If the insider’s trade is informed such
that the insider believes the firm is overvalued, then the expectation is that the market will correct, the
price will drop, and the number of shares required to be held increases. Insiders with fewer unconstrained
shares may not be able to trade on this information because when the price drops, they will have even fewer
unconstrained shares and will possibly violate the shareholding constraint.
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an insider sale.

Market participants can observe executive equity holdings and the contract features
that constrain equity holdings at the time of the trade. It follows that they can glean more
information from a trade when observing it in the context of the magnitude of unconstrained
equity held by the insider. Specifically, it is more likely that an insider’s sale of shares is
because of private information that the firm’s fundamental value is less than the market
value as the executive’s unconstrained equity holdings in the firm increase. This leads to our

first hypothesis.

H1: The informativeness of an executive equity sale increases as constraints on

executive equity holdings decrease.

Executives may buy shares in their firms to meet holding requirements or to retain
control of the firm through voting shares. These motivations do not reveal private informa-
tion about the firm’s fundamental value. They may also purchase shares because of inside
information that the prevailing market price is lower than the firm’s fundamental value. In
this case, an equity purchase reveals private information about firm value.

Contract features related to vesting patterns and equity holding requirements also pro-
vide context for an equity purchase that may help market participants unravel the motivation
for the trade with greater precision. It is more likely that insiders purchase shares due to
private information when they hold a larger portfolio of equity in the firm. In contrast, it
is more likely that they purchase shares to meet holding requirements or maintain a level of

ownership when they hold less equity in the firm. This leads to our second hypothesis.

H2: The informativeness of an executive equity purchase increases as constraints

on executive equity holdings decrease.
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3.3 Research design

Our hypotheses predict that an insider trade is more likely motivated by private infor-
mation about the firm value as the insider’s unconstrained equity holdings increase. To test
our hypotheses, we focus on the market reaction to CEO equity trades. Our initial sample
consists of all CEOs in the Execucomp database. Our sample begins in 2007, one year after
the SEC required firms to disclose the exercise prices of vested options, an important mea-
sure for our tests. We require each CEO to have at least one year of tenure and data on
beginning-of-the-year equity holdings and exclude CEOs who hold more than 10% of their
firm’s stock in any year during their tenure because their equity holdings are likely moti-
vated by control considerations (Armstrong et al. [2017]). We further exclude observations
with missing cusip-permno and gvkey-permno links, which are necessary to link the various
databases. The sample selection yields 15,571 CEO-years between 2007-2015 (Panel A of
Table 3.1).

We identify open market equity sales for 6,186 CEO-years reported in SEC Form 4 filings
on the Thomson Reuters Insiders Filing database (transaction code “S”).? We aggregate sales
by the same CEO on the same day. In some instances, a CEO sells equity multiple times in
a year, which yields a total of 19,006 CEO equity sale observations with available data on
equity holdings and control variables, as reported in Panel B of Table 3.1.

We also identify 1,712 CEO-years with open-market equity purchases reported in SEC
Form 4 filings on the Thomson Reuters Insiders Filing database, transaction code “P.” We

focus on open market purchases, excluding share purchases through option exercises.®> Ob-

2We rely on Thomson Reuters’ cleansing process and exclude CEO trade observations that contain
missing or invalid data and those that do not meet collection requirements by the vendor. We then exclude
CEO trades reported with a delay of more than 50 calendar days, similar to Veenman [2012].

30ption exercises do not affect the wealth and risk exposure of executives, only when they subsequently
sell the acquired shares (Cheng and Lo [2006]). Because many option exercises are followed by immediate
sales, including purchases through option exercises would lead to double counting and misclassification of
purchases that are sales (Huddart and Ke [2007]; Veenman [2012]).
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servations where the CEO purchase transaction is reported with a delay of more than 50
calendar days are excluded, similar to Veenman [2012]. We then aggregate purchases by the
same CEO on the same day for a total sample of 3,038 CEO equity purchase observations
with available data on equity holdings and control variables, as reported in Panel C of Table
3.1. Panel D of Table 3.1 reports the number of observations for each year of our sample.
To measure the fair value of vested equity held by the CEO, we sum the vested shares
multiplied by the share price at the time of the CEO transaction and the intrinsic value of
in-the-money vested options. The number of vested shares is measured as the number of
shares owned, excluding options reported in the Beneficial Ownership Table and collected
by Execucomp (shrown excl opts). We then multiply the number of shares owned at the
end of the most recent fiscal year by the transaction price reported on the Form 4 for the
transaction (tprice). The intrinsic value of in-the-money vested options is the number of
unexercised exercisable options reported in the Plan Based Awards Table and collected by
Execucomp (opts _unex exer). We multiply the number of unexercised exercisable options
at the end of the most recent fiscal year by the difference between the transaction price
(tprice) and the exercise price of the option tranche (expric). We then sum the value of
option tranches if the transaction price is higher than the exercise price when the options

are in the money. The following formula summarizes our measure of vested equity holdings.

VestedEquity,_1 = shrown__excl opts;_1 X tprice,
00 (3.1)
+ Z opts_unex_exer;y_1 X (tprice, — expric;)
i=1
To capture the informativeness of a CEO trade, we follow Brochet [2010] and mea-
sure the cumulative abnormal stock return from the CEO trade Form 4 filing day to two

days afterward, adjusted for average returns of similarly sized firms, CAR|0;2]. We con-

struct our measure of size-adjusted returns by forming decile portfolios based on the market
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capitalization of NYSE/AMEX/NASDAQ-listed firms and adjusting a firm’s return by the
average return of the size-matched decile portfolio. We test our hypotheses by estimating

the following equation.

CAR|0;2] = a+ p1TradeSize, + 5oV ested Equity; 4 52)
3.2

+ B3VestedEquity,_1 X TradeSize; + [3; Z CONTROL; + ¢

Brochet [2010] shows a stronger market reaction to larger insider trades. We therefore
expect 8, < 0 for equity sales and 3; > 0 for equity purchases. Our hypotheses predict that
the informativeness of an insider equity trade increases with the magnitude of vested equity
held by the insider, that is, a negative coefficient on the main effect of Vested Equity for
equity sales, B < 0, and a positive coefficient on Vested Equity for equity purchases, 85 > 0.
We also consider the moderating effect of Vested EFquity on the reaction to the magnitude of
the trade with an interaction of Vested Equity and TradeSize. We predict a more negative
relation between the magnitude of the trade and the market reaction to an equity sale as the
magnitude of unconstrained equity holdings increases, $3 < 0, and a more positive market
reaction to an equity purchase as the magnitude of unconstrained equity holdings increases,
By > 04

To allow for a more meaningful interpretation of the results on the interaction term, we
transform Vested Equity into categorical indicators. We identify vested equity holdings in the
smallest quartile, Vested EquityQ1, an average of $5.5 million worth of vested equity. We also

identify vested equity holdings in the largest quartile, Vested Equity@Q4, an average of $123.7

4We consider scaling TradeSize by the magnitude of unconstrained equity holdings to capture the pro-
portion of unconstrained equity that is sold. However, this proportion does not distinguish the pool of
unconstrained equity holdings. Our predictions hinge on the comparison of an equity sale based on the
magnitude of unconstrained equity holdings. Nevertheless, we find, in untabulated results, a significant neg-
ative relation (p-value <0.01) between the proportion of unconstrained equity sold and the market reaction
to the trade when using the proportion of unconstrained equity holdings sold. These findings suggest that
the market reaction to an equity sale is more negative as executives sell more of their unconstrained equity
holdings.
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million worth of vested equity. Additionally, we create a rank variable, Vested Equity,qnk,
for each quartile of VestedEquity in the sample distribution.

We include control variables that prior research has shown to be important when testing
the market reaction to an insider trade. Cheng et al. [2007] find that insider sales reported
with a delay provide more information about future returns. Therefore we include the days
between the CEO transaction and the SEC filing, TradeReportingDelay, to capture the
potential information leaked between the trade and its public disclosure. We include firm
size, measured as the natural logarithm of the market value at the end of the most recent
fiscal year (MarketValue) because information asymmetry between insiders and outside
investors declines with firm size (Gu and Li [2007]; Seyhun [1992]). To capture variations
in the information asymmetry about the value of assets related to growth opportunities
and intangible assets (e.g., Aboody and Lev [2000]; Gu and Li [2007]; Rozeff and Zaman
[1998]; Brochet [2010]), we control for R& D, an indicator variable for firms with research and
development expenses in the most recent fiscal year. We also control for growth opportunities
with the book-to-market ratio (BT'M) at the end of the most recent fiscal year, and we
include LossY ear, an indicator variable set equal to 1 if the firm reported negative income

before extraordinary items in the most recent fiscal year.®

5QOur study design differs from Brochet [2010] in a number of ways. The unit of observation in Brochet
[2010] is one trade filing by CEOs, CFOs, COOs, board chairs, or presidents. We focus on CEO contract
features and trades by CEOs. Because we focus on how equity holding constraints affect the market reaction
to CEO trades, we do not include the sum of TradeSize for Form 4 filings ten days before the filing date
or an indicator variable for pre-planned trades and insider trade restrictions at the firm level, as in Brochet
[2010]. Finally, we measure the firm-level control variables at the end of the most recent fiscal year to
match the period of our compensation variables, while Brochet [2010] measures firm-level controls (such as
MarketValue and BT M) at the end of the most recent fiscal quarter.

125



3.4 Results

3.4.1 CEO vested equity holdings and the market reaction to trades
Equity sales

Table 3.3 reports the results after estimating Eq. 3.2, where we focus on the market
reaction to CEO sales as a function of their vested equity holdings. In column (1), we first
confirm that a CEO equity sale is more informative when it is of a larger magnitude. We
find a negative relation between the market reaction and TradeSize (p-value < 0.05). The
coefficient indicates a 0.7 percentage point decrease in the cumulative abnormal return to
the CEO sale for a one percent increase in TradeSize, which is a 0.063 percentage point
decrease for a one standard deviation increase in TradeSize.

We then test whether the market reaction to a CEO equity sale relates to the magnitude
of vested equity holdings. In column (2), we focus on the relation between the market
reaction to the sale and the smallest quartile of vested equity. We find that the coefficient
on VestedEquityQ1 is negative and significant (p-value < 0.01).° We also find a positive
coefficient on the interaction of TradeSize and Vested EquityQl (p-value < 0.05). This
result supports our hypothesis that the negative market reaction to TradeSize is tempered
when the CEO holds less vested equity.

Column (3) reports results where we focus on the relation between the market reaction
to the sale and the largest quartile of vested equity. We find that the coefficient on the
main effect of VestedEquity@Q4 is not significant (p-value = 0.331). However, we find a
significantly negative coefficient on the interaction of TradeSize and Vested EquityQ4 (p-

value < 0.05). This result indicates that the relation between the market reaction and the

6The difference between the coefficients on TradeSize in columns (1) and (2) is significant (p-value <
0.01). This difference suggests that controlling for small vested equity holdings is important when examining
the relation between insider trade size and the market reaction to insiders’ equity divestitures.
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magnitude of a CEO equity sale is significantly negative only when the CEO holds a larger
portfolio of vested equity, which is consistent with our hypothesis that equity sales by these
CEOs are more informative to market participants.

Column (4) reports results where we include both Vested Equity@Q1 and Vested EquityQ4.
The coefficient on the interaction of TradeSize and Vested Equity()1 remains positive and
significant (p-value < 0.05), while the interaction of TradeSize and Vested EquityQ4 is not
significant. We test the difference between the two interaction terms with a Wald test and
find a significant difference (p-value < 0.01). This difference supports the hypothesis that
the market reaction to a CEO trade-the informativeness of a CEO equity sale-increases with
the magnitude of vested equity held by the CEQO.

Finally, column (5) reports results where we consider a rank variable of vested equity
holdings, Vested Equity,q.nk, based on quartiles of the sample distribution. We find a positive
coefficient on TradeSize (p-value < 0.05) in this specification. We also find a positive
coefficient on the main effect of Vested Equity,q.. (p-value < 0.01). We find a negative
and significant coefficient on the interaction of TradeSize and Vested Equity, g, (p-value <
0.01). The coefficient on the interaction of TradeSize and Vested Equity,qn, suggests that
the slope of the relation between TradeSize and the market reaction decreases when the
vested equity increases by one rank in the sample distribution.

Together, the results reported in Table 3.3 show that the market reaction to a CEO
equity sale strengthens with the magnitude of vested equity held by the CEQO. The results in
columns (2) and (3) suggest that the reaction to the sale is not significant when the CEO’s
portfolio of vested equity is small but is significantly negative when it is large. We also find
that the market reaction is smaller when the CEO holds a smaller portfolio of vested equity
and greater when the CEO holds a larger portfolio. Overall, we find evidence supporting
the hypothesis that equity sales convey more private information as the magnitude of vested

equity holdings increase.
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Equity purchases

We next repeat the analysis focusing on CEO open market purchases and report the
results in Table 3.4. Consistent with prior research (e.g., Brochet [2010]), we find a positive
relation between the market reaction and the magnitude of CEO equity purchases. The
coefficient on TradeSize in column (1) indicates a 13.5 percentage point increase in the
cumulative abnormal return for a one percentage point increase in TradeSize, which is a
0.95 percentage point increase for a one standard deviation increase in TradeSize (p-value
< 0.01).

We then test whether the market reaction to an equity purchase by a CEO relates
to their vested equity holdings. In column (2), we consider the lowest quartile of vested
equity held by the CEO (VestedEquity@1) and find no evidence that the market reaction
to the purchase significantly relates to the main effect of Vested EquityQ1 or the interaction
of VestedEquityQ1l with TradeSize. Column (3) reports results where we consider the
largest quartile of vested equity (Vested Equity@4). We find that the market reaction to a
CEO equity purchase is significantly higher when the CEO holds a larger portfolio of vested
equity (p-value < 0.10). But we do not find a significant coefficient on the interaction of
Vested EquityQ4 with TradeSize.

Column (4) reports results where we include both Vested EquityQ1 and Vested EquityQ4.
The coefficients on the main effects Vested EquityQ1 and Vested Equity@QQ4 and the inter-
actions with TradeSize are not significant (p-value > 0.10). However, a Wald test of the
difference between the two main effects of Vested EquityQ)1 and Vested Equity(Q4 indicates
a significant difference (p-value = 0.081).” The significant difference suggests an incremental
market reaction to a CEO equity purchase when the CEO holds more vested equity.

In column (5), we consider the rank of vested equity holdings, Vested Equity,.,; based

"We also test the difference between the two interaction terms with a Wald test and find an insignificant
difference (p-value = 0.810).
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on the quartiles of the sample distribution. We find a positive coefficient on the main effect
of VestedEquity,qnr (p-value < 0.05) but no significant interaction with TradeSize. The
coefficient on Vested Equity,.,r suggests that the market reaction to a trade increases by
0.302 percentage points as the CEO vested equity ownership increases by one rank in the
sample distribution. These results suggest that the market reaction to a CEO share purchase
is slightly more positive when the CEO already holds a large portfolio of vested equity in
the firm than when the CEO holds a small portfolio.®

The results reported in Table 3.4 provide some evidence that the market reaction to
a CEO equity purchase increases with the magnitude of vested equity held by the CEO.
However, the effect of vested equity holdings on the market reaction to CEO purchases is
less significant than we find for CEO equity sales. Market participants react to CEO equity
purchases, regardless of the CEQ’s portfolio of equity holdings. One explanation for the
weaker results on purchases is that the vested equity holdings do not capture open market
purchases to meet contracted equity holding requirements. We consider this explanation in

the next section.

3.4.2 Equity holding requirements

Our findings in Section 3.4.1 rest on the assumption that insiders can sell their vested
equity holdings. Many firms, however, require executives to hold specific amounts of equity
in the firm, which may restrict the CEO from selling his or her vested equity. To address
this possibility, we decompose vested equity into constrained and unconstrained holdings.
We obtain CEO shareholding requirements from the Incentive Lab Holding Requirements
Table, restricting the sample to 7,295 CEO sale observations. Incentive Lab extracts the

shareholding requirement from firm reports, which state these requirements as a multiple of

8 Although statistically significant (at the 5% level), this marginal increase in the market reaction does
not appear to be economically significant.
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the base salary, number of shares, or dollar value. From this information, we compute the
dollar value of the shareholding requirement (ShareholdingRequirement) for each CEO at
the end of the previous fiscal year.” Like Armstrong et al. [2017], we subtract the value of
shares subject to a shareholding requirement from the fair value of vested equity to measure

the magnitude of unconstrained equity:*°

Vested EquityUnconstrained,_ = Vested Equity,_; — Shareholding Requirement;_, (3.3)

Table 3.2 reports summary statistics of vested equity holdings constrained and uncon-
strained by ownership requirements. The average Vested EquityConstrained is $4,752,000,
while the standard deviation is $2,686,000. The average VestedEquityUnconstrained is
$52,905,000 with a standard deviation of $66,448,000.

Table 3.5 reports estimation results of Eq. 3.2, for CEO equity sales after separating
equity holdings into those constrained by holding requirements and those that are not con-
strained. Column (1) reports results where we include an indicator for CEOs who hold the
lowest quartile of unconstrained equity (VestedEquityUnconstrained@1), an average of $4.7

million of unconstrained equity in the smallest quartile. The coefficient on the main effect

9In some instances, firms report multiple shareholding requirements. We inspected these and found that
most firms describe a policy of the “lesser of” when describing multiple requirements. Consistent with this
common policy, we measure the shareholding requirement with the lowest dollar value. We also test the
sensitivity of our results to measuring the “greater of” the shareholding requirement and find no change in
our inferences.

10 Armstrong et al. [2017] convert stock and option holdings into stock equivalent values based on the
change in executives’ equity holdings from a 1% change in stock price. We instead focus on the value of
equity held by the CEO and measure the fair value of shares and in-the-money options.
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Vested Equity Unconstrained@1 is significantly negative (p-value < 0.01).1! We find a signifi-
cantly positive coefficient on the interaction of TradeSize and Vested EquityUnconstrained )1
(p-value < 0.01). This result suggests that the negative market reaction to TradeSize is
tempered when the insider holds less vested unconstrained equity. Together, the results in
column (1) support our prediction that equity sales by equity-constrained CEOs are less
informative to market participants about the firm’s fundamental value.

Column (2) reports results where we consider how the market reaction to a CEO trade
varies when the CEO holds a portfolio of unconstrained equity in the largest quartile, an
average of $140 million worth of unconstrained equity in the highest quartile. The coefficients
on the main effect of VestedEquityUnconstrained4 and the interaction of TradeSize and
Vested Equity Unconstrained@/ are not significant (p-value > 0.1).

Column (3) reports results after we include both Vested EquityUnconstrained@1, Vest-
edEquityUnconstrained()/ and their interactions with TradeSize in the regression. While
the coefficient on the main effect of VestedEquityUnconstrained()1 is negative and signif-
icant (p-value < 0.01), the coefficient on the main effect of VestedEquity UnconstrainedQ/
is insignificant. The coefficient on the interaction of TradeSize and VestedEquityUncon-
strained()1 remains positive and significant (p-value < 0.01), while the coefficient on the
interaction of TradeSize and VestedEquityUnconstrained()/ is not significant. A Wald test
of the difference between the two interaction terms is significant (p-value < 0.01). This

result is consistent with our hypothesis that the information revealed by a CEO equity sale

HWe also find a negative and significant coefficient on TradeSize (p-value < 0.01). The coefficient
on TradeSize indicates a 2.8 percentage point decrease in cumulative abnormal return for a one percent
increase in the magnitude of the trade after controlling for unconstrained vested equity holdings, which is a
0.25 percentage point decrease for a one standard deviation increase in T'radeSize. The 2.8 percentage point
decrease in cumulative abnormal return after controlling for unconstrained equity holdings is larger than the
1.2 percentage point decrease we report in Table 3.3 column (2) after controlling for vested equity holdings.
The difference between the coefficients on TradeSize in Table 3.3 column (2) and Table 3.5 column (1) is
significant (p-value = 0.011). This difference suggests that controlling for unconstrained equity holdings
above vested equity holdings is important when examining the market reaction to the magnitude of insiders’
equity divestitures.
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strengthens with the magnitude of unconstrained equity held by the CEQO.

Column (4) reports the results where we include the rank of vested unconstrained equity
holdings, Vested EquityUnconstrained,.,;, where the ranking is 1 through 4 based on the
quartiles of the sample distribution. The coefficient on Vested EquityUnconstrained, . is
not significant. However, we find a negative and significant coefficient on the interaction
of TradeSize and Vested EquityUnconstrained, ., (p-value < 0.05), which suggests that
the slope of the relation between TradeSize and the market reaction decreases when the
vested unconstrained equity increases by one rank in the sample distribution. This result is
consistent with our prediction that equity sales are more informative to market participants
about the firm’s fundamental value as the magnitude of unconstrained equity held by the
CEOQO increases.

The results reported in Table 3.5 provide further evidence that the negative market
reaction to CEO equity sales is tempered when the CEO holds a small amount of vested
unconstrained equity and is consistent with our hypothesis that the extent of information
revealed by an insider trade increases with the magnitude of unconstrained equity held by
the insider.

We then estimate Eq. 3.2 for CEO open market purchases after separating constrained
from unconstrained equity holdings. Requiring Incentive Lab data on holding requirements
limits the sample substantially to 659 CEO-equity-purchase observations. Therefore we
hesitate to draw inferences from these tests. Nevertheless, in untabulated results, we find
evidence that is consistent with the results reported in Table 3.4. We find no evidence that
the market reaction to the CEO purchase of equity significantly relates to the main effect of
Vested EquityUnconstrained@1 or the interaction of Vested EquityUnconstrained@1 with
TradeSize. However, we find that the market reaction to a CEO trade is significantly higher
when the CEO holds a larger portfolio of vested unconstrained equity (p-value < 0.10), but we

find no significant relation on the interaction with TradeSize. We find a positive coefficient

132



on the main effect of Vested EquityUnconstrained,q,r (p-value < 0.10) but no significant
coefficient on the interaction of Vested EquityUnconstrained,q,, with TradeSize.

Together, the results after separating unconstrained equity holdings based on holding
requirements reported by the firm provide additional support for our hypothesis that the
extent of information revealed by an insider trade increases with the magnitude of uncon-
strained equity held by the insider. These results support our conjecture that executive
contract features can help investors unravel the private information revealed by CEO equity
trades.

Overall, we find that the market reaction to CEO trades strengthens with the magnitude
of unconstrained equity held by the CEO, which suggests that the information about fun-
damental firm value revealed by an insider trade relates to the magnitude of unconstrained

equity holdings.

3.4.3 One-year market performance after CEO equity trades

Vested equity

We next examine whether CEO equity holdings provide information about the relation
between CEQO equity trades and performance one year after the trade. We measure firm
performance as the cumulative abnormal returns from the CEO trading day to 360 days
afterward (C' AR|[0;360]), estimated using the Fama-French three-factor model.*

Table 3.6 reports the results of estimating Eq. 3.2 with (C'AR[0;360]) as the depen-
dent variable. In column (1), we find a negative relation between long-term stock price
performance and TradeSize (p-value < 0.01). The coefficient indicates a 61.5 percentage

point decrease in the cumulative abnormal return for a one percentage point increase in

12We use an estimation window of 250 days, ending five days before the CEO trade, requiring a minimum
of 125 available observations.
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TradeSize.'?

Column (2) reports results where we include an indicator for CEOs who hold vested
equity in the lowest quartile of the sample distribution, Vested Equity()1. The coefficient on
the main effect Vested Equity@Q1 is significantly positive (p-value < 0.05). The coefficient
on the interaction term TradeSize x VestedEquity@Q1 is not significant. Column (3) re-
ports results where we include an indicator for CEOs that hold vested equity in the highest
quartile (Vested Equity@Q4). The coefficient on the main effect of Vested EquityQ4 is nega-
tive and significant (p-value < 0.01). The coefficient on the interaction term T'radeSize x
Vested Equity@4 is not significant. These results indicate that firm performance after a
CEO equity sale is more negative when the CEO holds a larger portfolio of vested equity in
the firm and support our prediction that CEO equity sales are more informative about firm
value when the CEO holds more vested equity.

Column (4) reports results where we include both Vested Equity@Q1 and Vested EquityQ4
and the interactions with TradeSize. The coefficient on Vested EquityQ1 remains signif-
icantly positive (p-value < 0.1), while the coefficient on Vested EquityQQ4 remains signifi-
cantly negative (p-value < 0.05). A Wald test of the difference between the two main effects
Vested EquityQ1 and Vested EquityQ4 is significant (p-value = 0.001).* These results sup-
port our hypothesis that the informativeness of an insider equity sale increases with the
magnitude of vested equity held by the insider.

Finally, column (5) reports results where we consider a rank variable of vested equity
holdings, Vested Equity,.,,. We find a negative and significant coefficient on the main effect

of VestedEquity,qni (p-value < 0.01). The coefficient on Vested Equity, . suggests that

13While this magnitude is seemingly large, note that a one percentage point increase in TradeSize equals
a CEO sale of 1% of total shares outstanding. The average in our sample is 0.06% of total shares outstanding
with a standard deviation of 0.09%. Therefore we find that a one standard deviation increase in TradeSize
is associated with a 5.5 percentage point decrease in cumulative abnormal returns over a year after the CEO
trade.

14We also test the difference between the two interaction terms with a Wald test and find an insignificant
difference (p-value = 0.9431).
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the one-year stock price performance after an average CEO equity sale decreases by 4.18
percentage points as the CEO vested equity ownership increases by one rank in the sample
distribution. These results suggest that the informativeness of CEO equity sales about long-
term firm performance increases with the magnitude of vested equity held by the CEO, which
supports our hypothesis that the extent of information revealed by an insider equity trade
increases with the magnitude of vested equity held by the insider.

Consistent with Cheng et al. [2007], we find a negative coefficient on T'rade Reporting-
Delay, which suggests that CEO equity sales reported with a delay provide more information
about future returns. We control for firm size, the natural logarithm of the market value at
the end of the most recent fiscal year (MarketV alue), because the information asymmetry
between insiders and outside investors declines with firm size (Gu and Li [2007]; Seyhun
[1992]). We find a positive coefficient on MarketValue, which suggests that equity sales
by CEOs of larger firms are less predictive of negative market performance in the following
year. R&D is not significantly related to future stock returns after CEO equity sales. The
significant positive coefficient on BT M, however, suggests that insider sales at low-growth
firms are less predictive of negative future performance, which is consistent with lower infor-
mation asymmetry between insiders and outsiders at these firms. We include LossY ear, an
indicator variable set equal to 1 if the firm reported negative income before extraordinary
items in the most recent fiscal year. We find a negative coefficient on LossY ear, which
suggests that equity sales by CEOs of poorly performing firms are associated with poorer
future performance.

Table 3.7 reports results where we examine the relation between firm performance fol-
lowing CEO equity purchases and the magnitude of vested equity held by the CEO. In
column (1), we find a positive coefficient on TradeSize (p-value < 0.01), which suggests a
297 percentage point increase in annual returns for a percentage point increase in T'radeSize,

which is a 20.8 percentage point increase for a one standard deviation increase in TradeSize.
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In columns (2) and (3), we do not find a significant coefficient on the magnitude of vested eq-
uity held by the CEO VestedEquityQ1 or Vested EquityQ4. In column (5), we also find no
evidence of a significant relation between Vested Equity,q,, and long-term returns following
a CEQ purchase of equity.

Together, the results reported in Table 3.6 support the prediction that CEO sales are
more informative about firm performance when the CEO holds a larger amount of vested
equity. Furthermore, the results in Table 3.7 do not provide support for the prediction that
insider equity purchases are more informative of long-term performance as the magnitude of

equity holdings that are free from vesting constraints held by the insider increases.

Equity holding constraints

We repeat the one-year market performance tests considering shareholding requirements.
Similar to Section 3.4.2, we decompose vested equity into constrained and unconstrained
equity holdings using the shareholding requirements from the Incentive Lab Holding Re-
quirements Table.

Table 3.8 reports the results of estimating Eq. 3.2, after separating constrained and
unconstrained equity holdings. Column (1) reports results where we include an indicator for
CEOs who hold unconstrained equity in the lowest quartile ( Vested Equity Unconstrained@Q1).
The coefficient on the main effect Vested EquityUnconstrained@1 is significantly positive (p-
value < 0.05), which suggests that the relation between equity sales and one-year market
performance is tempered when the CEO holds a small amount of vested equity. Column
(2) reports results where we include an indicator for CEOs who hold unconstrained equity
in the highest quartile VestedEquityUnconstrained@/. The coefficient on the main effect
Vested Equity Unconstrained4 is negative (p-value < 0.1), which further shows that the
relation between equity sales and one-year market performance is greater when the CEO

holds a larger amount of vested equity.
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Column (3) reports results where we include VestedEquityUnconstrained@)1 and Vest-
edEquity Unconstrained )4, and the interactions with TradeSize. The coefficient on Vested-
EquityUnconstrained()1 remains positive (p-value < 0.05), while the coefficient on Vested-
EquityUnconstrained@4 is negative and insignificant (p-value > 0.1). A Wald test of the
difference between the two main effects is significant (p-value = 0.013).> The coefficient
on the interaction of TradeSize and VestedEquityUnconstrained()1 is negative and signifi-
cant (p-value < 0.10), which suggests that sales by CEOs with smaller unconstrained equity
holdings predict negative firm performance.

Finally, column (4) reports the results after we consider a rank variable of unconstrained
equity holdings, Vested EquityUnconstrained,,,. We find a negative and significant coeffi-
cient on the main effect of Vested EquityUnconstrained, ;. (p-value < 0.01), which suggests
that the annual return after an average insider equity sale decreases by 4.16% percentage
points as the CEO unconstrained equity ownership increases by one rank in the sample distri-
bution. The interaction of TradeSize and Vested EquityUnconstrained,,,;. is not significant
(p-value > 0.10).

Overall the results in Table 3.8 provide evidence that the extent of information revealed
by an insider trade increases with the magnitude of unconstrained equity held by the insider.

Next, we focus on firm performance after CEO equity purchases. Similar to Section
3.4.2, requiring data on holding requirements limits the sample of CEO purchases to 599
observations. We therefore hesitate to draw inferences. However, in untabulated results,
we find that the coefficient on TradeSize is insignificant when we restrict our sample to
observations with available shareholding requirements. When we include an indicator for
CEOs who hold unconstrained equity in the lowest (VestedEquityUnconstrained@1) and

highest quartile of the sample distribution ( VestedEquityUnconstrained@4 ), we find a posi-

15We also test the difference between the two interaction terms with a Wald test and find an insignificant
difference (p-value = 0.193).
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tive coefficient on TradeSize (p-value < 0.05). The coefficient indicates a 29.9 percentage
point increase in the cumulative abnormal return for a one standard deviation increase in
TradeSize, which is a 2.1 percentage point increase for a one standard deviation increase
in TradeSize. We also find a negative coefficient on the interaction of Vested EquityUn-
constrained@/ and TradeSize (p-value < 0.01). The negative coefficient suggests that the
relation between one-year market performance and TradeSize is tempered when the CEO
holds a large amount of unconstrained equity. This finding contradicts our prediction that
insider equity purchases are more informative about firm performance when the purchasing

insider holds larger unconstrained equity in the firm.

3.4.4 Additional analyses

CEOQO equity trades after vesting constraints relax

Our hypotheses predict that an insider trade is more likely motivated by private infor-
mation about the firm’s fundamental value as the insider’s unconstrained equity holdings
increase. As constraints on equity holdings relax through vesting and the amount of vested
equity held by the CEO increases beyond contractual requirements, a trade is more likely
due to private information. In our main tests, we focus on the amount of vested equity
held by the CEO beyond contractually required levels. In our next tests, we examine trades
when constraints on equity holdings relax through time-based vesting. Equity sales soon
after holdings vest are likely executed to meet liquidity or portfolio rebalancing needs and
thus reveal little about the firm’s fundamental value.

For this test, we focus on CEO option grants with time-vesting requirements and cal-
culate the days since the options vested. We decompose each option exercise into recently
vested option tranches and tranches that vested earlier (40 or 180 days before the exercise

date). We then test whether tranches that the CEO exercised soon after vesting relate to

138



the information content of the option exercise. We predict that option exercises of recently
vested options are less informative than exercises of tranches that vested earlier.

Table 3.9 reports the results after estimating Eq. 3.2 focusing on days since option
vesting. Column (1) reports results after we decompose option exercises into options that
vested within 180 days and exercises of options that vested more than 180 days prior to the
exercise. We find a positive coefficient on OptionsEzercised;159 (p-value < 0.05) and an
insignificant coefficient on OptionsEzercised;~1so (p-value > 0.1). This result indicates that
the market reaction to an option exercise is positive when the CEO exercises options that
vested within 180 days but not when the options expired more than 180 days prior to the
sale.

Column (2) reports results where we refine the metric into options that vested within
40 days and exercises of options that vested more than 40 days prior to the sale. We find a
positive coefficient on OptionsFExercised;<4 (p-value < 0.05). The difference between the
coefficients on OptionsExercised;<1g9 and OptionsExercised;4o in columns (1) and (2) is
significant (p-value = 0.050). This difference suggests a more positive market reaction to
option exercises that vested within 40 days than to those that vested more than 40 but
less than 180 days previously. The results in columns (1) and (2) suggest positive abnormal
returns after option exercises that most recently vested. These results are consistent with our
prediction that CEO equity trades are less informative to market participants when CEOs
are constrained by vesting periods to exercise their option holdings. The market does not
react negatively to exercises of recently vested options.

Columns (3) and (4) report results of one-year performance after option exercises. We
measure performance as the cumulative abnormal returns from the CEO option exercise day
to 360 days after the trade (C'AR[0;360]) using the Fama-French three-factor model. In
column (3), we find a negative coefficient on OptionsExercised;~1s9 (p-value < 0.05); the

coefficient on OptionsExercised;-1gp is insignificant (p-value > 0.1). The results are similar
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when we consider option vesting within 40 days of the exercise. The difference between the
coefficients on OptionsExercised;, in columns (3) and (4) is also insignificant (p-value =
0.954). These results suggest negative firm performance after exercises of option tranches
that vested longer than 40 or 180 days; however, exercises of option tranches that vested
within 40 or 180 days do not predict negative firm performance.

Taken together, the results in Table 3.9 suggest that investors do not react negatively to
CEO option exercises when the vesting constraints of the options relaxed recently. However,
exercises of options that vested earlier are followed by negative firm performance. This
finding is consistent with our prediction that CEO equity trades are more (less) informative
to market participants when CEOs are unconstrained (constrained) by vesting periods to

exercises options.

Robustness

In this section, we report a series of additional tests to confirm the robustness of our
results and inferences. We measure the fair value of vested shares and in-the-money vested
options using the transaction price (tprice) at the time of the CEO equity trade. Although
valuing equity holdings at the time of the equity transaction is closer to our theoretical
construct, we perform our tests using the closing share price at the most recent fiscal year-end
as well. Untabulated results suggest that the inferences of our main test remain unchanged
when we do this.

In our main tests, we measure the market reaction to Form 4 filings (CARI[0;2]) as
stock return from the equity trade filing day to two days after the filing day, adjusted
for decile returns. We repeat our analyses using cumulative Fama-French three-factor model
abnormal returns. We also repeat our analyses using buy-and-hold abnormal returns, instead
of cumulative abnormal returns. Additionally, we use alternative event windows and repeat

our analyses using an event window of four days after the equity trade filing day. Untabulated

140



results suggest that the inferences of our main test remain unchanged across these alternative
measures of market reaction to CEO equity trades.

We limit our sample to observations with available shareholding requirements in our
tests, where we focus on unconstrained equity holdings. To examine whether the sample
restriction influences the test results, we repeat our tests of CEO vested equity holdings
and the market reaction to insider sales using the restricted sample. Untabulated results
suggest that our results of CEO vested equity holdings and the market reaction to insider
sales are robust to the restricted sample. We also find that our tests of CEO vested equity
holdings and firm performance after insider sales are robust to the restricted sample. These
tests suggest that the results on the relation between unconstrained equity holdings and the
informativeness of insider trades are not driven by the restricted sample in those tests.

In our main tests, we exclude CEOs who hold more than 10% of their firm’s stock in
any year during their tenure because their equity holdings are likely motivated by control
considerations. To understand the implications of this choice for the information content
of the trades in our sample, we test the sensitivity of our results to including the trades by
CEOs who reach a 10% ownership during their tenure with the firm. Untabulated results
do not suggest a systematic increase or decrease in the informativeness of the CEO equity
purchases or sales once we include these CEOs in our sample.

In our primary tests, we measure VestedEquity with categorical indicators based on
quartiles for a more meaningful interpretation of the interactions with TradeSize. We also
test whether the results are sensitive to measuring CEOs’ vested equity holdings in the lower
and upper terciles. In untabulated results, we continue to find that the market reaction to
CEO equity sales is increasingly more negative as the CEQ’s vested equity holdings increase
across the terciles. We also find more negative firm performance in the year following insider
equity sales by CEOs with vested equity holdings in the top tercile of the sample distribution

than in the first or second terciles. We also test the sensitivity of our results to quantile
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regressions. In untabulated results, we continue to find similar signs and significance levels
to those reported in our main tests. Together these results indicate that our inferences are

robust to these alternative specifications.

3.5 Conclusion

Selling constraints limit insiders from selling their equity holdings in the firm. Following
the framework of insider trading and information of Kyle [1985|, we predict that the infor-
mativeness of an insider trade increases with the magnitude of vested equity held in the firm.
In support of this prediction, we find that the negative market reaction to CEO equity sales
strengthens with the magnitude of vested equity and unconstrained equity holdings. We also
find a positive market reaction to CEO purchases of equity in their firm and a significantly
higher reaction to open market purchases as the CEO’s portfolio of vested equity in the firm
increases. These results suggest that equity trades by CEOs with smaller portfolios of vested
equity reveal less private information to market participants. As vesting constraints on the
equity holdings relax and the portfolio of vested equity held in the firm increases, insider
equity trades reveal more information to market participants about the firm’s fundamental
value.

We provide insights into how contract features provide context for interpreting insider
trading. We show that executive contracting features help investors unravel private in-
formation from CEQO equity trades with greater precision. Our findings also explain why
some executives hold large amounts of unconstrained equity and how these holdings signal
private information about fundamental firm value. Our results also provide an alternative
explanation to previous inferences that insider sales are less informative about future firm
performance and reveal less private information (e.g., Rogers et al. [2016]; Hillier et al.

[2015]; Gu and Li [2007]; Piotroski and Roulstone [2005]; Khan and Lu [2013]; Jagolinzer
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et al. [2011]). We find that, after considering compensation contract features, insider equity

sales provide more useful information to market participants about firm value.
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Appendix D:
A model of compensation, insider equity sales, and information

Assume that there are three types of players in an economy: a principal, an agent, and

noise traders. Firm outcome is a function of the agent’s effort:

X = f(a) (3.4)

Where a is the agent’s effort, and X is the terminal value of the firm based on f(a),
which is the cumulative distribution function of the agent’s effort. The principal does not
observe a. The cost of effort is strictly positive and increasing in a: ¢(a) > 0, and /(a) > 0.

At time t=0, the agent chooses effort level a, and privately observes the outcome of that
effort, X. Based on the the agent’s observation of X, the agent reports the earnings in that
period, E. The report, E is X plus a distortion, 9, that is privately known by the agent.

Therefore, E is defined by the following equation:

E=X+0 (3.5)

The agent owns shares of the firm such that the agent’s share of the firm is .S while the
principal owns the 1 — S.16

The agent maximizes the following utility:

Ua=U(S X —c(a)) (3.6)
while the principal maximizes the following utility:

Up=U((1—8)X) (3.7)

16We assume that the agent is endowed with share ownership, which is common when hiring a new CEO
(e.g., Cadman et al. [2020]). However, the share ownership could also result from a contract where the
principal contracts on E such that agent’s compensation is a share of the performance report, S = s - E,
where 0 < s < 1.
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The agent and the principal may trade at t=1, before the terminal value, X is known at
t=2. They can trade with each other, or with noise traders at a price, P, where P = (F +¢),

where ¢ is normally distributed around 0. The following figure summarizes the timeline:

t=20 t=1 t=2

Agent chooses a and reports £ | Agent and principal may trade | Terminal value, X

At t=1 the agent faces a selling need, A, which is a uniformly distributed random
variable between zero and one. A selling need could be a liquidity need for consumption or
a need to diversify wealth. A4 is independent from all other random variables; such that
p(A4;X)=0. However, the agent’s ownership in the firm is partially restricted such that at
t=1 the agent can trade a maximum of v - S , where 0 < v < 1.17 Therefore, the agent can
only satisfy a selling need that is unrelated to firm fundamentals if ownership restrictions are

satisfied: Aq - S < v-.S. It follows that the agent will trade under the following conditions:

v-S8, #HP>X
(3.8)

M-S, ifP<X

The principal can trade at the current price, P.!®* The principal can trade at t=1 a
maximum of 1 — S shares without restrictions. Because P is the expected value of X, where
P = (E + ¢) the principal is indifferent between selling at t=1 or t=2, absent any liquidity

need:
U((1-=95)-P)=U((1-295)-X) (3.9)

If, however, the agent’s trade is publicly observable and the principal can observe v and

174 is the proportion of S that is vested and can be sold. It is important that we do not allow for v = 1

as we require the agent to care about the liquidating value of X and not only about the firm value indicated
by E.

18Similarly to noise traders, absent any additional information beside the performance report E, the
principal accepts the current price as the fair share price.
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A, then the principal has a better expectation of P-X such that the principal will trade as

follows:

(

0, if AgentTrade <~ -S

(1-29), if AgentTrade=r~-S (3.10)

(1-25), if AgentTrade > s -S

\

If AgentTrade < - .S then it must be that P < X, and the principal knows not to
sell. If, however, AgentTrade = ~ - S, then it must be that P > X, and the principal
will sell. If the principal can observe both ~ and A4, then the agent’s trade is even more
informative in that the principal has an even more precise expectation of P-X. That is, if

AgentTrade > \-S then it must be that P > X, and the principal will sell to noise traders.
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Table 3.1: Sample selection

Panel A: Insider Trading Executives CEO-years Unique firms
CEO-years in ExecuComp (2007-2015) 20,600 2,605
— Missing vested share holdings (end of the year) -748 -36
— Missing vested share holdings (beginning of the year) -2,998 -80
— Missing vested option holdings (end of the year) -1 0
— Missing vested option holdings (beginning of the year) -11 -1
— CEOs with more than 10% shareholding -1,271 -146
CEO-years 15,571 2342
CEO-years with available insider sales data: 6,186 1646
CEO-years with available insider purchases data: 1,712 920

Panel B: Insider Sales

Sale filings

Unique firms

Open market sales of CEOs covered by ExecuComp 22,655 1,685
— Missing abnormal return data -80 -1
— Missing option intrinsic values -2,706 -117
— Missing control variables -825 -37
Sample of CEO share sales 19,006 1,528

Panel C: Insider Purchases

Purchase filings

Unique firms

Open market purchases of CEOs covered by ExecuComp 3,370 990
— Missing abnormal return data -164 -38
— Missing vested equity holding values -52 -15
— Missing control variables -116 -15
Sample of CEO share purchases 3,038 922

Panel D: Insider Trades over Time

Insider Sales

Insider Purchases

Filing year Filings TradeSize Filings TradeSize
2007 1,893 0.069 418 0.021
2008 2,060 0.064 553 0.047
2009 1,548 0.069 413 0.042
2010 2,070 0.062 268 0.043
2011 2,088 0.063 404 0.027
2012 2,319 0.067 322 0.035
2013 2,634 0.065 148 0.018
2014 2,512 0.051 218 0.021
2015 1,882 0.056 294 0.030
Total 19,006 0.063 3038 0.034
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Table 3.2: Descriptive statistics
Panel A: CEO Equity Sales

N Mean Std. Dev. Min  Median Max
TradeSize 19,006 0.06 0.09 0.00 0.03 0.57
TradeV alue 19,006 2,196,215 3,918,411 11,157 782,305 26,500,000
CAR|0; 2] 19,006 -0.10 2.88 -9.40 -0.10 8.87
TradeReportingDelay 19,006 1.85 1.37 0.00 2.00 6.00
MarketV alue 19,006 7.77 1.36 5.02 7.61 11.34
BTM 19,006 0.40 0.26 -0.02 0.35 1.38
R&D 19,006 0.53 0.50 0.00 1.00 1.00
LossY ear 19,006 0.08 0.27 0.00 0.00 1.00
CashComp 19,006 1,985 1,618 130 1,502 12,635
Vested Equity 19,006 44,894 61,202 947 22,456 476,168
VestedShares 19,006 25,725 40,391 0 11,960 332,308
VestedOptions 19,006 18,954 34,263 0 6,553 241,636
Vested EquityConstrained 7,295 4,752 2,686 0 4,715 17,567
Vested EquityUnconstrained 7,295 52,905 66,448 0 30,015 465,207

Panel B: CEO Equity Purchases

N Mean Std. Dev. Min Median Max

TradeSize 3,038  0.03 0.07 0.00 0.01 0.45
TradeV alue 3,038 255,852 653,282 394 76,492 5,894,529
CAR|0; 2] 3,038 2.22 6.40 -16.13  1.51 28.57
TradeReportingDelay 3,038 1.66 2.28 0.00 1.00 17.00
MarketV alue 3,038  6.74 1.56 2.96 6.70 11.68
BTM 3,038  0.71 0.59 -0.65 0.61 3.43
R&D 3,038  0.38 0.49 0.00 0.00 1.00
LossY ear 3,038  0.28 0.45 0.00 0.00 1.00
CashComp 3,038 1,473 1,186 50 1,062 8,300
Vested Equity 3,038 18,612 62,258 15 4,652 724,674
VestedShares 3,038 15,496 54,523 0.00 3,881 632,753
VestedOptions 3,038 3,116 10,890 0.00 17.65 126,618

Vested EquityConstrained 659 4,121 2,741 0.00 4,046 19,800
Vested EquityUnconstrained — 659 17,396 30,613 0.00 5,919 262,713
Notes: This table reports the descriptive statistics of the variables we use in our main tests. We define

all variables in Appendix E. We winsorize all continuous variables at the 1% and 99" percentiles of their
distributions.
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Table 3.3: CEO vested equity holdings and market reaction to insider sales

(1) (2) (3) (4) (5)
CAR[0;2] CAR|0;2] CAR|0;2] CARI[0;2] CARI0;2]
TradeSize -0.707FF  -1.269%** -0.291 -0.878%* 2.071%*
(-2.01) (-3.20) (-0.76) (-1.96) (2.57)
Vested EquityQ1 -0.246*** -0.233***
(-3.49) (-3.27)
TradeSizex VestedEquityQ1 2.007** 1.640**
(2.55) (2.00)
Vested EquityQQ4 0.071 0.013
(0.97) (0.18)
TradeSizex VestedEquityQ4 -1.798%* -1.269
(-2.37) (-1.60)
Vested Equity,qnk 0.083***
(2.77)
TradeSizex VestedEquity,qn -1.141%**
(-3.82)
TradeReportingDelay -0.014 -0.018 -0.016 -0.019 -0.016
(-0.35) (-0.44) (-0.39) (-0.48) (-0.41)
MarketV alue 0.014 -0.002 0.016 0.003 0.003
(0.76) (-0.12) (0.79) (0.17) (0.15)
BTM -0.038 -0.015 -0.057 -0.030 -0.050
(-0.37) (-0.14) (-0.56) (-0.29) (-0.49)
R&D 0.127* 0.120* 0.123* 0.118* 0.118*
(1.79) (1.72) (1.74) (1.68) (1.69)
LossY ear -0.064 -0.056 -0.066 -0.057 -0.060
(-0.68) (-0.59) (-0.69) (-0.60) (-0.64)
YearFE Included Included Included Included Included
IndustryF E Included Included Included Included Included
Observations 19,006 19,006 19,006 19,006 19,006
Adjusted R? 0.007 0.008 0.008 0.008 0.008

Notes: This table presents the OLS regression results after estimating Eq. 3.2, where we focus on the
market reaction to CEO equity sales as a function of CEOs’ vested equity holdings. The sample consists
of 19,006 CEO-equity sale observations over 2007-2015. All variables are defined in Appendix E. We win-
sorize all continuous variables at the 15¢ and 99*" percentile of their distributions. t-statistics based on
standard errors clustered by firm are reported in parenthesis. Year- and industry fixed effects are included
in all regressions based on fiscal years and two-digit SIC codes. The constant is also included but not re-
ported. * ** and *** indicate significance at 0.10, 0.05, and 0.01 level, respectively, for two-sided tests.
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Table 3.4: CEO vested equity holdings and market reaction to insider purchases

(1) (2) (3) (4) (5)
CAR[0;2] CAR|0;2] CAR|0;2] CARI[0;2] CARI0;2]
TradeSize 13.521°FFF 12, 487FF*  12.882*%**  11.419**  17.173**
(4.14) (3.30) (3.27) (2.31) (2.52)
Vested EquityQ1 -0.413 -0.370
(-1.10) (-0.98)
TradeSizex VestedEquityQ1 3.553 4.171
(0.58) (0.61)
Vested Equity(QQ4 0.498* 0.417
(1.66) (1.36)
TradeSizex VestedEquityQ4 1.144 2.487
(0.18) (0.36)
Vested Equity,ank 0.302**
(2.15)
TradeSizex VestedEquity qns -1.628
(-0.70)
TradeReportingDelay -0.104 -0.106 -0.110 -0.113 -0.111
(-0.56) (-0.57) (-0.59) (-0.61) (-0.60)
MarketValue -0.250%F  -0.284%F  _0.317**  -0.337FFF  _(.352%**
(-2.12) (-2.28) (-2.57) (-2.64) (-2.67)
BTM 0.207 0.221 0.227 0.238 0.236
(0.56) (0.58) (0.61) (0.63) (0.62)
R&D -0.341 -0.335 -0.286 -0.286 -0.274
(-0.67) (-0.65) (-0.56) (-0.55) (-0.53)
LossY ear 0.382 0.408 0.409 0.427 0.430
(1.12) (1.16) (1.21) (1.23) (1.25)
YearFE Included Included Included Included  Included
IndustryF E Included Included Included Included Included
Observations 3,038 3,038 3,038 3,038 3,038
Adjusted R? 0.071 0.071 0.072 0.072 0.072

Notes: This table presents the OLS regression results after estimating Eq. 3.2, where we focus on the mar-
ket reaction to CEO equity purchases as a function of CEOs’ vested equity holdings. The sample consists
of 3,038 CEO-equity purchase observations over 2007-2015. All variables are defined in Appendix E. We
winsorize all continuous variables at the 15t and 99" percentile of their distributions. t-statistics based on
standard errors clustered by firm are reported in parenthesis. Year- and industry fixed effects are included
in all regressions based on fiscal years and two-digit SIC codes. The constant is also included but not re-
ported. * ** and *** indicate significance at 0.10, 0.05, and 0.01 level, respectively, for two-sided tests.
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Table 3.5: CEO unconstrained equity holdings and insider sales

(1) ) (3) (4)
CAR|0;2] CAR|0;2] CAR[0;2] CAR|0;2]
TradeSize -2.830%FF  _1.374%%  _2.532%F* 1.252
(-4.14) (-1.98) (-3.35) (0.76)
Vested EquityUnconstrained1 -0.231%%* -0.245%**
(-2.59) (-2.66)
TradeSizex VestedEquityUnconstrainedQ1 4.655%** 4.436%**
(2.85) (2.67)
Vested EquityUnconstrained4 0.009 -0.069
(0.11) (-0.79)
TradeSizex VestedEquityUnconstrained(Q4 -1.977 -0.835
(-1.52)  (-0.64)
Vested EquityUnconstrained, g, 0.049
(1.39)
TradeSizex VestedEquity Unconstrained,.q;, -1.214%*
(-2.08)
TradeReportingDelay -0.086* -0.084* -0.089* -0.083*
(-1.73) (-1.66) (-1.80) (-1.66)
MarketValue -0.011 0.002 -0.002 -0.006
(-0.35) (0.07) (-0.07) (-0.20)
BTM -0.125 -0.125 -0.135 -0.128
(-0.84) (-0.84) (-0.90) (-0.85)
R&D 0.079 0.066 0.080 0.070
(0.61) (0.52) (0.63) (0.54)
LossY ear 0.024 0.013 0.023 0.013
(0.14) (0.08) (0.13) (0.08)
YearFE Included Included Included Included
IndustryF'E Included Included Included  Included
Observations 7,295 7,295 7,295 7,295
Adjusted R? 0.019 0.018 0.019 0.018

Notes: This table presents the OLS regression results after estimating Eq. 3.2, where we focus on the market
reaction to CEO equity sales after decomposing vested equity holdings into vested equity that is constrained
and unconstrained by shareholding requirements using IncentiveLab’s Holding Requirements table. The sam-
ple consists of 7,295 CEO-equity sale observations over 2007-2015. All variables are defined in Appendix E.
We winsorize all continuous variables at the 15¢ and 99*" percentile of their distributions. t-statistics based
on standard errors clustered by firm are reported in parenthesis. Year- and industry fixed effects are in-
cluded in all regressions based on fiscal years and two-digit SIC codes. The constant is also included but not
reported. *, ** and *** indicate significance at 0.10, 0.05, and 0.01 level, respectively, for two-sided tests.
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Table 3.6: CEO vested equity and firm performance after insider sales

(1) (2) (3) (4) (5)
CARI0;360] CAR[0;360] CAR[0;360] CAR|0;360] CAR|0;360]
TradeSize -61.549%**%  _57.184***  _59.86T*** 57 .226%** -48.645%*
(-5.87) (-4.92) (-5.16) (-4.28) (-1.88)
Vested EquityQ1 6.452%* 5.152%*
(2.39) (1.85)
TradeSizex VestedEquityQ1 0.977 3.820
(0.04) (0.15)
Vested EquityQ4 -8.159%** -7.123%*
(-2.99) (-2.55)
TradeSizex VestedEquityQ4 6.662 5.925
(0.29) (0.25)
Vested Equity,qni -4.182%**
(-3.54)
TradeSizex VestedEquity,.qnk -2.079
(-0.22)
TradeReportingDelay -2.012%* -1.963** -2.208** -2.147%* -2.142%*
(-1.98) (-1.97) (-2.21) (-2.18) (-2.16)
MarketValue 3.221%** 3.937H** 4.252%%* 4.707FF* 4.936%**
(4.18) (4.83) (5.08) (5.39) (5.46)
BTM 29.080*** 27.485%** 28.086*** 26.892*** 26.212%**
(6.95) (6.52) (6.79) (6.42) (6.32)
R&D 3.887 4.038 3.792 3.924 4.009
(1.37) (1.41) (1.32) (1.36) (1.37)
LossY ear -13.526%FF  13.943***  _13.47TF*¥* _13.829%F*  _14.108%**
(-3.07) (-3.17) (-3.11) (-3.19) (-3.23)
YearFE Included Included Included Included Included
IndustryF E Included Included Included Included Included
Observations 16,811 16,811 16,811 16,811 16,811
Adjusted R? 0.090 0.092 0.093 0.094 0.095

Notes: This table reports the results of testing whether the annual cumulative abnormal return after
CEO equity sales is related to the total vested equity held by the executive. The sample consists of
16,811 CEO-equity sale observations over 2007-2015. All variables are defined in Appendix E. We win-
sorize all continuous variables at the 15¢ and 99*" percentile of their distributions. t-statistics based on
standard errors clustered by firm are reported in parenthesis. Year- and industry fixed effects are included
in all regressions based on fiscal years and two-digit SIC codes. The constant is also included but not re-
ported. * ** and *** indicate significance at 0.10, 0.05, and 0.01 level, respectively, for two-sided tests.
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Table 3.7: CEO vested equity and firm performance after insider purchases

(1) (2) (3) (4) (5)
CARI0;360] CAR[0;360] CAR[0;360] CAR|0;360] CAR|0;360]
TradeSize 206.738%FF  326.133%FF  317.348%*F*F  367.405*** 332.141
(3.68) (4.00) (2.94) (3.09) (1.30)
Vested EquityQ1 8.548 9.351
(0.51) (0.55)
TradeSizex VestedEquityQ1 -141.013 -177.797
(-0.65) (-0.76)
Vested EquityQ4 -2.610 -0.208
(-0.33) (-0.02)
TradeSizex VestedEquityQ4 -58.452 -107.676
(-0.46) (-0.78)
Vested Equity,ank -1.799
(-0.39)
TradeSizex VestedEquity,.qnk -10.669
(-0.15)
TradeReportingDelay -2.577 -2.560 -2.466 -2.416 -2.513
(-0.56) (-0.55) (-0.53) (-0.52) (-0.54)
MarketValue 4.067 4.409 4.643 4.804 4.954
(1.12) (1.24) (1.17) (1.26) (1.28)
BTM 22.371 21.803 22.252 21.689 22.148
(1.60) (1.54) (1.58) (1.53) (1.56)
R&D 6.402 6.050 6.108 5.952 6.076
(0.50) (0.48) (0.48) (0.47) (0.48)
LossY ear 13.729 13.435 13.468 13.196 13.172
(1.12) (1.11) (1.09) (1.09) (1.07)
YearFE Included Included Included Included Included
IndustryF E Included Included Included Included Included
Observations 2,792 2,792 2,792 2,792 2,792
AdjustedR? 0.096 0.097 0.096 0.097 0.096

Notes: This table reports the results of testing whether the annual cumulative abnormal return after CEO
equity purchases is related to the total vested equity held by the executive. The sample consists of 2,792
CEO-equity purchase observations over 2007-2015. All variables are defined in Appendix E. We winsorize
all continuous variables at the 15 and 99'" percentile of their distributions. t-statistics based on stan-
dard errors clustered by firm are reported in parenthesis. Year- and industry fixed effects are included in
all regressions based on fiscal years and two-digit SIC codes. The constant is also included but not re-

ported. *, **
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Table 3.8: CEO unconstrained equity and firm performance after insider sales

(1) (2) (3) (4)
CARI0;360] CAR[0;360] CAR[0;360] CAR|0;360]
TradeSize -31.671* -49.812%* -25.417 -108.518**
(-1.77) (-2.41) (-1.19) (-2.06)
Vested EquityUnconstrainedQ1 7.380%* 6.404**
(2.44) (2.05)
TradeSizex VestedEquity UnconstrainedQ1 -89.503 -91.966*
(-1.64) (-1.65)
Vested EquityUnconstrainedQ4 -6.075* -4.121
(-1.74) (-1.15)
TradeSizex VestedEquity UnconstrainedQ4 8.195 -15.418
(0.24) (-0.47)
Vested EquityUnconstrained, i -4.160***
(-3.02)
TradeSizex VestedEquityUnconstrained, 25.320
(1.50)
TradeReportingDelay -3.276%* -3.528%** -3.426%** -3.575%H*
(-2.55) (-2.77) (-2.70) (-2.80)
MarketValue 1.397 1.590 1.804 2.082
(1.13) (1.22) (1.35) (1.56)
BTM 22.025%** 21.853%** 21.621%** 20.993***
(3.38) (3.46) (3.40) (3.31)
R&D 9.821** 10.182%** 9.761%* 9.886%*
(2.05) (2.13) (2.06) (2.05)
LossY ear -7.510 -7.017 -7.515 -7.952
(-1.30) (-1.19) (-1.30) (-1.36)
YearFE Included Included Included Included
IndustryF' E Included Included Included Included
Observations 6,567 6,567 6,567 6,567
AdjustedR? 0.129 0.128 0.130 0.131

Notes: This table reports the results of testing whether the annual cumulative abnormal return af-
ter CEO equity sales is related to the total unconstrained equity held by the executive. We decom-
pose vested equity holdings into vested equity that is constrained and unconstrained by shareholding re-
quirements using IncentiveLab’s Holding Requirements table. The sample consists of 6,567 CEO-equity
sale observations over 2007-2015. All variables are defined in Appendix E. We winsorize all continu-
ous variables at the 1% and 99*" percentile of their distributions. t-statistics based on standard er-
rors clustered by firm are reported in parenthesis. Year- and industry fixed effects are included in all
regressions based on fiscal years and two-digit SIC codes. The constant is also included but not re-
ported. *, ** and *** indicate significance at 0.10, 0.05, and 0.01 level, respectively, for two-sided tests.
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Table 3.9: CEO vested equity and firm performance after insider sales

(1)

(2)

(3)

(4)

CAR|0;2] CARI|0;2] CARI0;360] CAR|0;360]

OptionsExercised; 150 150.338** -1,279.154

(2.03) (-0.77)
OptionsEzercised;-iso 9.194 -671.072%*

(0.59) (-2.14)
OptionsExercised; 4 238.467** 157.113

(2.42) (0.07)
OptionsExercised; 4 14.260 -666.293**
(0.89) (-2.15)

TradeReportingDelay 0.049 0.047 0.907 0.849

(1.03) (0.98) (0.72) (0.67)
MarketV alue -0.016 -0.013 4.862%H* 4.906%**

(-0.76) (-0.61) (6.31) (6.39)
BT M 0.183 0.180 27.046*** 27.038%***

(1.52) (1.49) (7.23) (7.24)
R&D 0.026 0.028 5.200%* 5.302%

(0.27) (0.29) (1.84) (1.88)
LossY ear 0.091 0.087 -10.311%%F  -10.408%**

(0.90) (0.86) (-3.04) (-3.06)
YearFE Included  Included Included Included
IndustryF'E Included  Included Included Included
Observations 25,423 25,423 25,424 25,424
Adjusted R? 0.004 0.004 0.052 0.052

Notes: This table reports the results of testing the information content of recently vested exercised
options. The sample consists of 25,423 option exercises by CEOs over 2002-2015.
ercised options into recently vested and previously vested portions.

separating the exercised option tranches:

We separate ex-
We use various cut-off points for
40 and 180 days based on available vesting dates in Execu-

comp. In column (1) we decompose exercised options into vested options within 180 days of the trans-
action (OptionsFExercised;<1s9) and vested over more than a half-year (OptionsExercised;sigp). All op-
tion exercises are the logarithmic transformations of the number of options exercised scaled by the to-
tal common shares outstanding. All other variables are defined in Appendix E. We winsorize all con-
tinuous variables at the 1% and 99*" percentile of their distributions. t-statistics based on standard er-
rors clustered by firm are reported in parenthesis. Year- and industry fixed effects are included in all
regressions based on fiscal years and two-digit SIC codes. The constant is also included but not re-
ported. * ** and *** indicate significance at 0.10, 0.05, and 0.01 level, respectively, for two-sided tests.
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English Summary

Essays on Executive Compensation, Insider Trading, and
Misreporting

In Chapter 1, I study the relation between previous accounting restatements and newly
hired executives’ compensation. Restatements pose a risk to newly hired outside executives
because of their fiduciary duties, requirements to attest to the quality of future financial
reports, and reputational concerns. I predict and find that firms that recently restated their
financial statements pay a premium to new CEOs hired from outside the firm, compared to
similar CEOs hired by firms that did not restate. This pay premium varies predictably with
the market reaction to the restatement, the restatement magnitude, and the incidence of
subsequent securities class-action lawsuits. The results are consistent with the revelation of
financial misreporting increasing outside executives’ uncertainty about the firm, and suggest
that the executive labor market considers the quality of financial reporting and prices an
accounting system that has been called into question. Similar to an information risk pre-
mium demanded by investors and higher loan spreads demanded by lenders, I conclude that
restating firms pay a labor market premium to new outside executives.

In Chapter 2, we re-examine the relation between CEO ownership of “inside debt”
(i.e., defined benefit pensions and deferred compensation) and the quality of firms’ financial
reporting. While recent research finds that CEO inside debt ownership is associated with

higher quality financial reporting, as indicated by proxies for aggressive financial reporting,
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we argue that this relation is not as clear-cut as prior research concludes. Using several
proxies for aggressive financial reporting, we do not find robust evidence suggesting that
CEO inside debt ownership is associated with higher quality financial reporting. Examining
ex-ante incentive contract design, we also find no evidence to suggest that boards perceive a
link between inside debt and financial reporting quality when designing incentive contracts.
This study contributes to the literature on the incentive effects of managerial inside debt
ownership and responds to recent calls for replication and the documentation of “null” results
in accounting research. In addition, we highlight the importance of transparency in research
about simple, yet influential, design choices.

In Chapter 3, we examine contract features such as vesting conditions, equity holding
requirements, and information about equity holdings in the firm as context for insider trading
decisions of corporate executives. Economic theory predicts that insiders reveal private
information when they trade equity in their firm. However, insider purchases to meet equity
holding requirements or sales to satisfy liquidity needs do not necessarily reveal private
information. We build an analytical model for our predictions and shed new light on how
contract features help investors unravel the informativeness of CEO equity trades. We predict
that contract terms stipulating CEO equity holdings and vesting conditions help market
participants unravel the private information revealed by an insider trade. In support of our
predictions, we document that the market reaction to a CEO equity trade is stronger when
the CEO holds a larger portfolio of unconstrained equity in the firm. We also find that the
one-year abnormal return following a CEQO equity sale is significantly more negative when the
CEO holds a larger portfolio of unconstrained equity. Collectively, we show that publicly
disclosed contract features provide context that helps investors interpret the information

revealed by insider trades and unravel private information.

160



Dutch Summary

Essays on Executive Compensation, Insider Trading, and
Misreporting

Dit proefschrift vergroot ons begrip van de informatieasymmetrie tussen insiders en
kapitaalverstrekkers van bedrijven, en de rol die beloningscontracten voor bestuurders spelen
bij het verminderen van deze informatieasymmetrie.

In het eerste hoofdstuk onderzoek ik de relatie tussen voorgaande herzieningen van de
jaarrekening en de beloning van nieuw aangeworven bestuurders. Dergelijke herzieningen
vormen een risico voor nieuw aangeworven externe bestuurders vanwege hun fiduciaire ver-
plichtingen, vereisten om de kwaliteit van toekomstige financiéle verslaggeving te waarborgen
en mogelijke reputatieschade. De verwachting in deze studie is dat bedrijven die onlangs
hun jaarrekening hebben herzien een premie betalen aan nieuwe CEQO’s die van buiten
het bedrijf zijn ingehuurd, ten opzichte van soortgelijke CEO’s die zijn ingehuurd door
bedrijven zonder herziening. Deze loonpremie varieert voorspelbaar met de marktreactie
op de herziening van de jaarrekening, de omvang van de herziening en de aanwezigheid van
daaropvolgende class-action rechtszaken. De resultaten zijn consistent met de voorspelling
dat de bekendmaking van onjuiste financiéle rapportages het risico van externe bestuurders
over het bedrijf vergroot en wijzen erop dat de executive arbeidsmarkt de kwaliteit van de
financiéle verslaggeving in acht neemt. Vergelijkbaar met een informatie-risicopremie die

wordt geéist door investeerders en hogere kredietspreads die worden geéist door kredietver-
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strekkers, concludeer ik dat bedrijven met een herziening van de jaarrekening een arbeidsmarkt-
premie betalen aan nieuwe externe bestuurders.

In het tweede hoofdstuk, in samenwerking met Stefano Cascino (London School of
Economics) en David Veenman (Universiteit van Amsterdam), onderzoek ik de relatie tussen
CEO “inside debt” (dat wil zeggen toegezegde pensioenregelingen en uitgestelde vergoedingen)
en de kwaliteit van de financiéle verslaggeving van bedrijven. Hoewel recent onderzoek
aantoont dat CEO inside debt gerelateerd is aan een hogere kwaliteit van de financiéle
verslaggeving, zoals aangetoond door proxy’s voor agressieve financiéle verslaggeving, beargu-
menteren wij dat deze relatie niet zo duidelijk is als eerder onderzoek concludeert. Door
gebruik te maken van diverse proxy’s voor agressieve financiéle verslaggeving vinden wij
geen robuust bewijs dat erop wijst dat inside debt van CEQO’s gerelateerd is aan de kwaliteit
van financiéle verslaggeving. Vervolgens onderzoeken wij het ex-ante ontwerp van incentive
contracten en vinden we geen bewijs dat suggereert dat de raad van bestuur een verband
ziet tussen CEO inside debt en de kwaliteit van de financiéle verslaggeving bij het ontwerp
van incentive contracten. Deze studie draagt bij aan de literatuur over de beloningsprikkels
van inside debt en speelt in op recente oproepen tot replicatie en de documentatie van
“nul”-resultaten in de accounting literatuur. Daarnaast benadrukken we het belang van
transparantie over eenvoudige, maar invloedrijke keuzes met betrekking tot onderzoeks-
ontwerp.

In het derde hoofdstuk, in samenwerking met Brian Cadman (University of Utah),
onderzoek ik contractkenmerken zoals voorwaarden voor onvoorwaardelijke toezegging, ver-
eisten voor minimaal aandelenbezit en informatie over aandelenbezit binnen het bedrijf als
context voor beslissingen over aandelenhandel van corporate executives. Economische theorie
voorspelt dat insiders privéinformatie zullen onthullen wanneer zij aandelen van hun bedrijf
verhandelen. Echter onthult het aankopen van aandelen om te voldoen aan de vereisten

voor aandelenbezit of verkopen van aandelen om aan liquiditeitsbehoeften te voldoen geen
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persoonlijke informatie. Wij ontwikkelen een analytisch model voor onze verwachtingen
en onderzoeken hoe contractkenmerken beleggers helpen om te achterhalen hoe informatief
aandelentransacties van CEQ’s zijn. Wij voorspellen dat de contractvoorwaarden die het
aandelenbezit en voorwaarden voor onvoorwaardelijke toezegging marktdeelnemers kunnen
helpen om privéinformatie van een insider transactie te achterhalen. Ter ondersteuning van
onze voorspellingen documenteren wij dat de marktreactie op een aandelentransactie van
een CEQO sterker is wanneer de CEO een grote aandelenportefeuille heeft die niet wordt
beperkt door voorwaarden voor onvoorwaardelijke toezegging of vereisten voor minimaal
aandelenbezit. De resultaten tonen ook aan dat het eenjarige abnormale rendement na
een verkoop van aandelen van de CEQO significant negatiever is wanneer de CEQO een grotere
portefeuille van dergelijke aandelen heeft. Samenvattend, wij laten zien dat openbaar gemaak-
te contractkenmerken context geven aan beleggers die hen helpt bij het interpreteren van de

informatie die wordt onthuld door aandelentransacties van deze insiders.
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