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Abstract

We examine changes to executive compensation cbstia the presence of
excessive risk-taking. Prior research has linketiba-based compensation with risk-
taking and aggressive financial reporting, whichotsserved following earnings
restatements. We further this literature by exangnexcessive risk-taking, using
measures of CEOs’ continued holding of exercisaptens and high levels of R&D.
Using a large sample of firms from 1994-2008, wel fihat these characteristics have
a negative association with future option grantswklver, we find that the ability of
the compensation committee to detect and responeéxtessive risk-taking is

mitigated in the presence of aggressive finanepbrting.



Excessive Risk-taking and the Structure of Executey Compensation
1. Introduction
The recent financial crisis along with the rush adrporate failures and exposed
accounting irregularities have drawn attention tmagers’ excessive risk-taking and the
role of compensation contracts in promoting sucha®r and creating incentives to
manage short-run performance at the expense ofterng value.This series of events
suggests that compensation contracts previougyaice were not optimally designed to
mitigate agency problems. Equity-based incentinagbése contracts were like “throwing
gasoline on a fire”, fuelling risky investment aiimtancial reporting decisions to keep the
stock prices high and rising (Jensen, 2005, 1l4ndifet al., 2007). In the aftermath of
these events, the role of compensation contracésmasnitoring device becomes crucial.
In this paper, we examine whether excessive riklkggais taken into consideration in the
design of Chief Executive Officer (CEO) compensaticontracts, and if aggressive
reporting affects the design and efficacy of thetcts.

Prior literature has found that compensation corte®s reduce the size of option
grants following earnings restatements (Cheng atdd¥, 2008), considering evidence
that large option holdings may result in managarimeentivization (Efendi et al., 2007).
In the spirit of Core and Guay (1999), this suggdsiat compensation committees
respond and move towards restoring optimal contr@athen there is clear evidence of
misalignment, i.e. in this case, when aggressiyrteng becomes publicly known.
However, since earnings restatements occur faifhequently, it is difficult to generalize
this to firms that have not demonstrated significdailures in reporting. Also,
restatements are by definition retrospective, amdsdme parties, incentive re-alignment
or corrective action is “too little, too late”.

Core and Guay (1999) suggest that sub-optimal eguientives play a role in
the design of subsequent equity grants, howevegareh has in large part focused on
other factors affecting the structure of compewsatie.g. director characteristics,
investment opportunities, corporate governancejrttoemation environment, and on the
outcomes of compensation design, such as firm pe#oce, investment decisions, risk,
etc. There is limited research on feedback effgota these outcomes into compensation
design, for example, the effect of riskier investtnéecisions (Coles et al., 2006), and of
earnings restatements (Cheng and Farber, 2008henstructure of compensation

contracts.



Prior literature has identified a link between &toptions and risky investments
or risk-taking (Agrawal and Mandelker, 1987; Rajgband Shevlin, 2002; Ju et al., 2003;
Cohen et al., 2007), and the probability of deféBklachandran et al., 2010). Over time,
these equity incentives may become suboptimal duehtinges in firm and director
characteristics, and changes in the equity poogalCore and Guay, 1999). In this paper,
we examine whether boards respond to evidence adssive risk-taking by reducing
future stock option grants to their CEOs. Our applo differs in that we model
compensation structure as a function of prior teing, which is observed by the
compensation committee. In response to prior artat@md empirical evidence on the
damaging effects of aggressive reporting (Jense@5;2Efendi et al., 2007), we also
investigate how aggressive reporting affects theadyic adjustment of the compensation
contracts to excessive risk-taking. The abilitycompensation committees to respond to
excessive risk-taking depends on their ability étedt it and to judge that it is excessive.
It is possible that aggressive reporting hindeis dbility by masking the level of risk and
the failure of previous risky decisions and leadioga miscalibration of what is “risky”
on the part of the compensation committee.

Our measures of excessive risk-taking are derivaa bbserved CEOs’ holdings
of exercisable options that are deep in-the-moMaitrhendier and Tate, 2005; Campbell
et al., 2010), and overinvestment in R&D, both dfiefr imply higher risk for the firm
and its shareholders. We examine whether compensabmmittees respond to this
evidence of excessive risk-taking by reducing stouation grants in the following period.
We find that firms with CEOs that hold exercisabj#ions deep in-the-money and firms
that report abnormally high R&D expenses responithénsubsequent period by reducing
the number of stock options granted to CEOs, ctedisvith an effort to reduce risk
incentives.

We then investigate the role of aggressive repgrilio identify firms engaging in
aggressive reporting, we focus on firms reportibgaxmally high performance adjusted
abnormal accruals (Kothari et al., 2005). Our rsssthow that stock option grants are not
revised in response to aggressive reporting. Maeavidence of a reduction in future
stock option grants in response to excessive @k is attenuated for firms engaging
in aggressive reporting, i.e. firms belonging te tbp quintile of discretionary accruals,
suggesting that compensation committees fail tealeaggressive reporting, or that

aggressive reporting successfully shifts the rigedite of the compensation committee.



We contribute to the literature on the structureC&O compensation contracts,
establishing an association between excessivealskg and revisions in compensation
contracts. First, we extend work of Burns and Kg@@06), Efendi et al. (2007), and
Cheng and Farber (2008) on stock options, earnieg&tements and revisions in the
compensation contract. We provide evidence thatpemsation committees are on
average able to detect and react to excessiveaksig created by over-incentives from
stock options and revise their grants in light wflence on excessive risk-taking. Second,
we provide evidence on the damaging effects ofiegsnmanagement. Consistent with
evidence that compensation committees correct yequientives only after the problem
of aggressive financial reporting becomes publiglyown, we find that earnings
management is indeed not factored into revisiorgptibn-based compensation. Last, we
show that aggressive reporting hinders the deteetnal response to excessive risk-taking,
and therefore deters efficiency in setting of atirogl contract.

The results of our study have implications for ftthesign of compensation
contracts. They suggest that firms are, on average, to detect excessive risk-taking
associated with overincentivization and move towang@timality, on a dynamic basis.
However, compensation committees need to look rolmsely at accounting choices, as
their ability to detect risk-taking is hindered &ggressive reporting.

The rest of the paper is organized as follows. i&ec2 reviews literature on
determinants of compensation contract, their ouasynand develops our hypotheses.
Section 3 discusses our measures of excessivéalslg, aggressive reporting, and our
empirical model. Section 4 describes our sampledata. Section 5 presents our findings,

and Section 6 concludes.

2. Literature Review

Our key research hypotheses focus on excessiwtakghkg as a deviation from optimal

compensation contracts. Prior literature on theighesf compensation contracts has
shown that compensation contracts can be affecged bumber of firm and director

characteristics. Another strand of literature exssithe outcomes of compensation
contracts, showing that they can create incentleading to optimal or sub-optimal

outcomes at the firm-level. We review both straofithe literature and focus on how a
sub-optimal outcome, i.e. excessive risk-takingy b& factored in the design of the

com pensation contracts.



2.1 Determinants of executive compensation contract

Prior research has documented a number of econa@ierminants of executive
compensation. The most well-documented economierieh@ant is firm size (Murphy,

1999), with other factors such as firm performanngestment opportunities (Lambert
and Larcker, 1987; Smith and Watts, 1992; Gaver @ader, 1993; Baber et al., 1996;
Bryan et al., 2000), liquidity constraints (Yermack995), operational complexity
(Bushman et al., 2004), and financial policies @wgal and Mandelker, 1987) also
shown to be relevant to compensation size and tateicMurphy (1999) provides a
review of earlier literature.

The structure of the compensation package may lasaffected by financial
reporting considerations. Before the requirementS6AS 123(R) to expense stock
options, firms were able to use stock option grasgart of an income management
strategy. Matsunaga (1995), Klassen and MawaniQ@0d Carter et al. (2007) provide
evidence linking the use of stock options to theeeithat the firm is below the target
level of income, and the use of income-increasiogpanting methods. These findings
suggest that the design of the compensation cdantac be influenced by factors
unrelated to agency considerations, such as adogurgtandards and earnings
management.

More recent research has suggested additionalréattiuencing the design of
compensation contracts. These include high takemegection and the power of CEO to
influence corporate governance (Davila and Penal)6), the power of external
shareholders, ownership of the board of directasrask of default (Cyert et al., 2002),
and cronyism (Brick et al., 2006). This stream loé literature suggests that stronger
monitoring and governance act as alternative mashento imposing managerial control
over the design of the compensation contract. &t same time it implies that poor
monitoring and governance may lead to sub-optinssitracts permitting managers to
extract excess rents and exercise less effort.

Deviations from optimal contracting might indeeddreimportant determinant of
compensation structure. Core and Guay (1999) mogtmal equity incentive levels
using a number of firm and director characteristao®d find that equity incentive grants
are negatively related to deviations of CEOs’ haddi from optimal levels. Their analysis
highlights how changes in firm and director chagastics may misalign CEO incentives
and lead to sub-optimal contracts, and how firmg mestore optimality by revising

equity based compensation granted to CEOs in subsegeriods.



Other studies have focused on firms’ responsedei@r @vidence of misaligned
CEO incentives. Cheng and Farber (2008) examinepeasation grants following
earnings restatements, and find that subsequenpeasation arrangements revise down
the level of incentive grants. Based on the hypothhat restatements are more likely to
result with excessive equity incentive holdings awdr-incentivization (following from
Efendi et al., 2007), they predict and find thatnp@nsation committees revise option
grants downwards following restatements. This igsesient with firms taking remedial

action when aggressive reporting is sufficientlyese to warrant an earnings restatement.

2.2 Outcomes of executive compensation contracts

Unlike shareholders, who can diversify their risia & portfolio of holdings,
managers have greater exposure to undiversifiéd Tisis may cause them to forego
risky higher-return projects, resulting in sub-opi risk-taking. In the standard agency
model, options are granted in order to help midgatecutive risk-aversion, providing an
incentive to invest in higher-return projects, dadmprove performance. Since Jensen
and Murphy (1990), there has been considerable trowequity compensation granted
to executives. This may have been motivated byicioh of low pay-performance
sensitivity, the favorable accounting treatmentstdck-based compensation, and the
desire to provide greater alignment of interestsvben managers and shareholders. This
has led to managers building up substantial peogadf ordinary shares, restricted shares,
and stock options.

The relationship between equity incentives anossguent investment and risk-
taking has been examined empirically by a numbestodies. Agrawal and Mandelker
(1987) find a positive relationship between ordynahare and options holdings and
variance around investment, while Guay (1999) anded et al. (2000) find a positive
relationship between CEOs’ wealth sensitivity taiggrisk and contemporaneous stock
volatility. Coles et al. (2006) link CEOs’ wealtterssitivity to investment decisions,
particularly R&D and capital expenditure. Rajgopald Shevlin (2002) find a positive
relationship between option holdings and risk, gsinms in the oil and gas industry,
while Balachandran et al. (2010) link equity gratdsthe probability of default in the
banking industry. Cheng and Farber (2008) also provide evidencenignkption-based
compensation to risk-taking. Consistent with thpdtiesis that the reduced option-based
compensation following earnings restatements deeseathe convexity of CEO

compensation contracts and the willingness to t@akeexcessively risky projects, they



find that restatement firms that reduce option cengation experience a significant
decrease in stock return volatility (a common préythe riskiness of investments).

While the literature has established a positiveo@ation between the equity
incentives in CEO contracts and risk in line witleacy predictions, it has also offered
evidence of an association with sub-optimal outcgneeg. earnings management and
earnings restatements. Most evidence focuses on GB®W incentive pay induces
earnings management (Cheng and Warfield, 2005; deexgser and Philippon, 2006),
with an emerging body of literature linking theustiure of executive pay to earnings
restatements. Efendi et al. (2007) find that thell@ef CEOs’ options that are deep in-
the-money increases the likelihood of earningsatestents. Burns and Kedia (2006) find
that the likelihood of misreporting also increasesh the sensitivity of CEO option
holding to stock price and volatility.

Taken together, evidence on the determinants atwbimes of the structure of
CEOs compensation contracts suggests that whilerétieally optimal CEO contracts
exist, changes in firm and director characterisbeer time may cause incentives to
become misaligned, leading to sub-optimal outcormgsh as excessive risk-taking,
underperformance, earnings management and earresgggements. Our paper focuses
on excessive risk-taking as a sub-optimal outconu lFow compensation committees
may amend option-based compensation in subseqeeioidp to restore optimality. In
examining this aspect of the design and efficacppifon-based compensation, we also
probe the role of aggressive reporting as anotbabroptimal outcome, which may be

highly correlated with excessive risk-taking.

2.3 Excessive risk-taking and revisions of CEO opin-based compensation
Similar to Core and Guay (1999), we hypothesize tmimal levels of equity

incentives exist, but managers’ equity incentivesdme misaligned with the optimal
levels over time due to shifts in the optimal Ievel the equity incentives provided by
equity portfolios. Optimal levels of incentives fshdue to changes over time in
determinant firm and director characteristics (&g cash flow, CEO tenure). Incentives
provided by equity portfolios shift due to manageesiodically buying and selling stock
and exercising options, or to changes in stockepmeturn volatility and vesting periods.
Consistent with firms using stock-based compensaftectively, Core and Guay (1999)

find that when managers’ incentives become misatignith optimal levels, firms restore



optimality byreducing(increasing stock option grants when CEOSs’ incentiveseed
(undershodtthe optimal level.

We focus on sub-optimality driven by excessive -teking. Granting of stock
options to induce managers’ effort raises riskrigkdias in investment project choice, as
it shifts the CEOs’ preferences towards riskierestment opportunities (Laux, 2010).
The asymmetric payoff function to stock optionstpots managers from the downside
potential and induces them to undertake risky itnests?> Several studies find that the
convex payoffs of stock options may indeed redugenay costs by encouraging risk-
taking by managers of firms with high growth oppoities (Agrawal and Mandelker
1987; Guay 1999; Cohen et al. 2000 Bryan et alQ02®Rajgopal and Shevlin 2002;
Coles et al., 2006; Balachandran et al. 2010).duestion, however, is not whether stock
options should be part of the equity incentive mpmvided to executives, but whether
option grants should be limited when managers lready beemver-incentivizecand
engage in excessive risk-takihgf. excessive risk-taking is indeed detected ae\aation
from optimality, compensation committees that useksbased compensation effectively
would adjust CEOs’ incentives to the optimal lelglreducing the number of the stock
options grants. We therefore hypothesize that:

H1: Excessive risk-taking is associated with subseqdenreases in CEOs’ option-

based compensation

2.4 The damaging effect of aggressive reporting

When CEOs overinvest in risky projects, we expbat boards will revise stock option
grants, so long as they detect the deviation frgtin@lity. Earnings management,
however, may deter this detection. When risky qotsjelo not yield the expected returns,
managers are incentivized to maintain their stoodrealuation by artificially inflating
returns through aggressive reporting (Jensen, 208¥dng pressure comes from the

market, which rewards firms that continue to meeng expectations of future earnings,

% The implicit assumption here is that managersitytiunctions exhibit declining risk aversion, at the
very least managers are less diversified than bBblters and may therefore forego positive NPV patgje
that are very risky (Core and Guay, 1999; Colesl.et2006). Stock options then serve as one saolutio
this agency problem by providing managers with exnyayoffs that reduce their risk-aversion and
encourage investments in riskier assets.

% A self-driven counteracting incentive to risk-tadfi is arguably CEOs’ concern about dismissal as
undertaking risky projects are associated with @igisks. Fear of dismissal may bias CEOs in coirtig
business as usual, and is more of a concern irsirids with less valuable investment opportuniflesux
2010) and industries where the volatility in penfiance outcomes is driven by factors unrelated t® CE
effort (Bushman et al. 2010). In those circumstandsk-taking bias is more likely to outweigh the
conservatism bias induced by fear of dismissal.



and from managers themselves, who reap benefita fising prices, such as higher
compensation. But when firms use aggressive remprto meet or exceed market
expectations, long-term value is destroyed.

Jensen (2005) suggests that indeed stock opticedb@mmpensation has fuelled
rather than deterred the use of aggressive regottinmaintain stock overvaluation.
There is ample of evidence pointing to stock opttompensation motivating earnings
management (for reviews see Cheng and Warfield5;28@rgstresser and Philippon,
2006; Grant et al. 2009) and earnings restaten{Bat®s and Kedia, 2006; Efendi et al.,
2007). However, there is little evidence examiniagerse causality, i.e. the extent to
which compensation committees take aggressive tiagoninto account in CEO
compensation contracts. Cheng and Farber (2008) that firms reduce the options-
based compensation after earnings restatementgestig that firms take remedial
action only after the problem with aggressive fitiahreporting is severe and publicly
known. This suggests that compensation committeesuaable to detect earnings
management allowed within the scope of GAAP (emount of income increasing
accruals or frequency of meeting earnings benchshaakd take into account in the
design of compensation contracts, until it is tatel Corporate scandals and failures of
reputable firms such as Xerox, Royal Dutch ShellprdCom, Enron, Nortel, and
Lehman Brothers are only a few examples confirntimggdamaging effects of aggressive
reporting, and the fuelling role of compensatiomtcacts. Subsequent investigation into
these cases often highlighted the poor structuohgption contracts that persistently
created incentives to artificially inflate reportedrnings in order to keep stock prices
high and rising. This empirical and anecdotal ewcde questions the ability of
compensation committees to prevent aggressive tregorthrough compensation
contracts. Therefore we do not expect new stockoopgrants to respond to prior
instances of managers’ aggressive reporting.

The opacity of aggressive reporting also raiseptssibility that overinvestment
in risky projects goes undetected or uncorrectedM@anagers may mask the outcome of
poorly performing risky projects using aggressiwparting. This is possible if the
artificially inflated returns on risky projects aompensation committees to raise the
threshold level of risk tolerance. This would irase acceptable levels of CEOS’ risk-
taking, preventing detection of true excessive-tédéing. In this case, the likelihood that

the board revises stock grants for excessive akky will decrease with the extent of



aggressive reporting. We therefore expect any respdo excessive risk-taking to

weaken in the presence of aggressive financialrtiego

H2: The association between excessive risk-takingchiatiges in CEOs’ option-based

compensation is attenuated with aggressive findmeforting.

3.1 Detecting excessive risk-taking through CEOstack option holding
The first characteristic that compensation comrmagtmay use to detect excessive risk-
taking is CEO holding of exercisable stock optitmat are deep in-the-money. This CEO
characteristic entails risk for the firm, basedemonomic and behavioral incentives. A
rational executive should prefer holding an exafdis stock option to exercising the
option and holding the stock. In both cases thetbe same potential upside gain for the
executive, but in the latter case, the potentialrtkide loss, up to the exercise price, is
borne by the executive. As long as the executivmsés not to exercise an in-the-money
option, the risk of any future downside loss belihe exercise price remains with the
firm —if the option is exercised, future risk arak$es are shared between the firm and
the executive. Therefore, the continued holdingnethe-money exercisable options by
CEOs increases the risk of the firm compared toettexcise of the option, and prolongs
the asymmetric payoff function of options (Efentlaé, 2007). As continued holding of
stock options reduces CEO risk-aversion, it alsoviges incentives for the CEO to
undertake riskier projects and potentially aggresseporting to meet targets and keep
the equity of their firms overvalued (Jensen 20@3gndi et al. (2007) also argue that
CEOs’ holding of exercisable options that are dieejre money reflects incentives to
create or maintain overvaluation of stocks throeghnings management or aggressive
financial reporting, and provide evidence linkirng tcontinued holding of stock options
to the likelihood of misstated financial statements

A CEO may also continue to hold exercisable intiemey options based on
positive beliefs about the firm’s future prospedfsthe CEO is optimistic about the
firm’s prospects, he will prefer to hold the exsatile option instead of exercising and
selling the share. If he believes that the stogkepwill decrease, he will exercise his
exercisable options, sell the stock, and lock imganade above the exercise price.
Observed holding of exercisable options might tteflect a CEQO’s positive beliefs about
the firm, or what the CEO would like to signal. wiver, this continued holding of

exercisable options may also reflect an overlyroic outlook and can lead CEOs to



overestimate investment returns and engage ineriskivestment activity (Malmendier
and Tate, 2005; 2008) and result in greater retafatility (Hirshleifer et al., 2010).
Malmendier and Tate (2005; 2008) characterize Ct@shold exercisable options that
are deep in-the-money as overconfident and fintttlese CEOs overestimate returns on
investment projects and mergers and acquisitiore dutcome of this investment
behavior suggests that the firm bears a higher amolurisk than necessary, since the
alternative would have been to invest in a ledgyroject with the same (lower) return.
CEOs that continue to hold exercisable options d@n@tdeep in-the-money are also more
likely to finance projects with debt rather tharuiég (Malmendier et al., 2010) and make
lower dividend payouts (Deshmukh et al., 2009).

We calculate our first measure of excessive rigkataby observing the CEOs
continued holding of in-the-money stock options whigey are exercisable. Malmendier
and Tate (2005) classify CEOs as “optimistic” ieyhcontinue to hold options which are
at least 67% in the money, provided that the CE©dsmonstrated this holding behavior
at least twice in the sample period. This 67% tho&sis also applied by Sudarsanam and
Huang (2007) and Hirshleifer et al. (2010). Camblsgl al. (2010) use a higher
benchmark of 100% moneyness, since they aim tdifgd@EOs who are relativelgnore
optimistic than others. To calculate the level afmayness, Malmendier and Tate (2005)
rely on a proprietary data set of stock and stqa#oa holdings (from Yermack, 1995
and Hall and Liebman, 1998), which provides detabbput exercise prices, number of
underlying shares, and time to maturity for a $etata from 1980-1994. Since we do not
have the same data on a per-grant basis, we dalaml@neyness using the difference
between the fiscal year-end stock price and thienattd exercise price of exercisable
options. We use the approximation proposed by @ack Guay (2002) to estimate the
average exercise price of exercisable optionsséime method used by Campbell et al.
(2010), Hirshleifer et al. (2010), and Sudarsanaochtduang (2007).

Using data from Execucomp, we first estimate thegmption realizable value by
taking the total realizable value of exercisabletias (Execucomp’s variable
OPT_UNEX_EXER_EST_VAland dividing by the number of exercisable options
(OPT_UNEX_EXER_NUM We then estimate the average exercise price

* Related literature on CEO overconfidence usingradtive measures also finds that overconfident €EO
are also likely to make bold actions, leading tdatite organizational performance (Chatterjee and
Hambrick, 2007), engage in earnings managementaodf(Schrand and Zechman, 2008), and are more
likely to miss voluntary earnings forecasts (Hrilgand Yang, 2010), use short-term debt, and repeecha
shares (Ben-David et al., 2008).

10



(Est_Exercise_Prigeby subtracting the per-option realizable valumnfrthe fiscal year-
end share pricePRCCH. Like Campbell et al (2010) and Hirshleifer et @010), we
calculate the percentage moneyness of the exeleispbon a ratio of the stock price to
estimated exercise price less 1:

PRCCF

-1
Est_ Exercise Price

Moneyness=

where

OPT_UNEX_ EXER EST VA

Est Exercise Price=
- - OPT_UNEX_ EXER_ NUM

We classify CEO-years wheMoneyness100% as high-holding yearMéneyness1Q0
starting with the first time the holding behavisrdbserved, provided that he or she has
demonstratedMoneyness100% at least twice over the period. We also apply
Malmendier and Tate’s (2005) 67% threshdlofeyness§7 As we are interested in
responses to observed holding behaviour, both blasaare lagged by one period, to

reflect holding characteristics at the beginninghef period.

3.2 Detecting excessive risk-taking through overirestment in R&D

CEO holding of exercisable options that are deefhémoney offers an embracing
predictor of managers’ excessive risk-taking, akais been found to predict corporate
investment distortions, risky financing policiesi\daaggressive earnings forecasting and
reporting? Prior literature on compensation schemes, howetards to focus on
excessive risk-taking on investment decisions wvath explicit focus on the firm’s
investment in R&D (Bryan et al., 2000; Cheng andbEg 2008; Coles et al., 2006).
CEO holding of exercisable options that are deefhéamoney may be a poor predictor
of overinvestment to the extent it also reflectseotforms of risky behavior, e.g. risky
financing policies, earnings or expectations mamegdg in response to equity
overvaluation. To mitigate concern over this pasisifbwe also examine overinvestment

in R&D as an indicator of excessive risk-taking.

® Variable names in capital letters are those ugeeXecucommpn the WRDS platform.

® Deshmukh et al. (2009) relate CEO’s excessiveihgldf exercisable options to lower dividend pagout
while Efendi et al. (2007) link CEQOs’ sizeable halgs of in-the-money stock options to overvaluedigg

and the likelihood of misstated financial statersent

" Stock return volatility has been also used asaxypfor the riskiness of investments (see Cheng and
Farber 2008). Stock return volatility may capturgk rrelating to the firm’s operating, financing and
reporting decisions, yet it is difficult to normedi and inevitably affected by stock market anorsalidso
stock returns may be beyond the control of managamply reflecting changes in economy-died or
industry-wide circumstances.

11



We calculate an identifier of excessive R&RigkyR&D for firms in the top
quintile of abnormal R&DARD). To derive a measure of abnormal investment ilDR&
we follow Berger (1993) and Gunny (2009) to estent#te normal R&D expense as

follows:

RD,=4a,;+4a RD_,+ 3 FUNDS+ a CAPEX+ ,a TOBIN@G a ROA, (1)

whereRD,; andRD; .; are the levels of firni's R&D divided by sales in yeatsandt-1,
FUNDS+.; is a proxy for the level of firm’'s pre-R&D cash flow in year (i.e. pre-tax
income plus interest expense, R&D and depreciativiled over salesCAPEX; is the
level of firm i's capital expenditure in year (excluding R&D) divided by sales,
TOBINQ; is the level of firmi’'s Tobin’s q in yeart (total market capitalization, plus
book value of preferred stock, long-term debt andrtsterm debt divided over assets),
andROA; is the level of firmi’s income before extraordinary items divided ovegrage
total assets in yedr® R&D divided by sales is a common measure of R&@risity in
the industrial organization literature and amongitehd market participants. We deflate all
remaining financial variables by sales to contrm heteroskedasticity. Lagged R&D
intensity RDit1) controls for firm-level innovation opportunitiessirms that have
identified more potentially profitable innovatiopmortunities may be expected to spend
more on R&D each year. Lagged R&D intensity alsduces the autocorrelation in the
residuals caused by the non-stationarity in theetsmries process &®’D. The level of
internal funds FUNDS may affect R&D expenditure as R&D projects mayréoned.
Evidence of an association between internal fumits R&D has been found mainly for
smaller firms (Himmelberg and Petersen, 1994). Reimg capital expenditureJAPEX
controls for the potential competition of resourbesween capital expenditure and R&D
projects. TOBINQ proxies for the marginal benefit to the margirnagdtoof implementing a
new investment project. As prior literature prowdsvidence that the measurement error
in proxies of managerial opportunism is associatéll operating performance (Kothari

et al. 2005), equation (1) also includes returrassetsROA).

R&D levels in certain concentrated industries hagen found to be a major element of

competition, so a firm’'s R&D spending is expectedbe influenced by its rivals. We

8 We present detailed definitions of all variablestie Appendix.
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therefore estimate equation (1) for each of FanthFaench’s (1997) 48 industry groups
with at least 20 firms in each industry-year conalion, to ensure efficient parameter
estimation. Annual cross-sectional estimations @fiadion (1) yield firm- and year-
specific residualsg 1, representing abnormal R&D expensaA&D). As we are interested
in overinvestment, we form quintiles based ARD (0 is the lowest, 4 the highest
quintile). RiskyR&D equals 1 for all firm-year observations in the tppntile of ARD
and O otherwise.

3.3 Measuring aggressive reporting

Efendi et al. (2007) find that when CEOs have dezdimldings of in-the-money stock
options, firms are more likely to restate finangttements. These stock holdings reflect
the effects of both large option grants and egwervaluation, which incentivize
managers to engage in earnings management. Totigatesthe role of aggressive
reporting in the design and efficacy of CEO comp#ing contracts, we extract measures
of abnormal accruals and focus on firms with exieebg positive abnormal accruals. As
we focus on the role of aggressive reporting, @apgcwith regards to firms that
undertake excessively risky projects, it is vitaatt we control for the effect of these
projects in true underlying operating performandée therefore follow Kothari et al.
(2005) to estimate performance-adjusted abnorn@bats,PAAA and identify those in
the top quintile with an indicator variable féwggressive_ReportingThe estimation

process starts with cross-sectional estimatioheihodified Jones (1991) model:

TA, 1 ., ORey . PPE
Assets " Assefs "7 Assets

2
A$§gtg‘ @

3
whereTA; is the firm’s total accruals at the end of ygalAssets.; is firm i’'s average
total assets in yedr AREV; is firm i’'s change in revenues between yedr andt, and
PPE; is firm i's gross value of property, plant and equipmerthatend of yeat. The
industry- and year-specific parameter estimatesnfequation (2) are then used to

estimate firm-specific normal accruals:

LA ARey, —A AR N PPE

A 1
NA =p ,
e ¥ Assgf:

Assets ~°  Assefs

3)
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where AAR; is firm i’'s change in accounts receivable between y«daand yeait. We
then calculate abnormal accrualgd; as firmi’s abnormal accruals in yeérequal to
TA /Assets.; —NA;.

Following Kothari et al. (2005), we then obtain fpemance adjusted abnormal
accruals PAAA,) by matching each firm-year observation with tmenfwith the closest
return on asset®OA in the current year, with the same two-digit Siatle. As we are
interested in excessive positive accruals, we fguimtiles based on the performance-
adjusted abnormal accruaRAAA= AA—AAy;, whereAA, is the abnormal accrual of
the matched firm.Aggressive_Reportingquals 1 for firm-year observations in the top

quintile of PAAA and 0 otherwise.

3.4 Excessive risk-taking and changes in CEO optidmased compensation
To test our hypotheses we examine the associagbnelen excessive risk-taking and
subsequent changes in CEO stock option grants usiagfollowing multivariate

specification:

AOptions_ Grant8, = at+ @ ExcessiveRiskMeasyres ontfblst_l(4)

+ YearDummies

Similar to Cheng and Farber (2008), we define thange in stock options grants,

AOptions_ Grantsas follows:

Annual option grants(ﬁ)x 100-
Shares Outstanding Shares Outstanding

A | opti t
nnual option gran ﬁ@x 10(

AOption_ Grant$q, =

where Annual option grants(#js the number of options granted to the CEO dutireg
year. Taking changes instead of levels of optianty controls for the impact of time-
invariant firm characteristics on CEO compensatistnuctures, such as industry
membership. As measures of excessive risk we #@ssimine CEOs’ holding of
exercisable options that are deep in-the-momédgneyness6dr Moneyness1Q0 then
overinvestment in R&DRiskyR&D Since we need to consider information available t
compensation committees at the time of the decigidhe option grants for this year, we

use lagged values of our measures of excessiveUskg lagged values also mitigates
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concerns over the endogenous nature of managskstaking behavior. We endorse

Coles et al. (2006) argument that managerial cosgi@n scheme and policy choices
are jointly determined and extend the argumenbteic managers’ risk-taking behavior.

To mitigate concern over the endogeneity of exeesdask, our set of controls include

proxies for managerial incentives shaping risksigkbehaviour (e.g. leverage, growth,
size, cash flow shortage, stock returns, etcldfisistent with H1, excessive risk-taking
Is associated with subsequent decreases in CE@Qehdpased compensation, we expect
a, in equation (4) to be negative.

In our set of control variables, we include laggbdnges in a number of factors
affecting CEO equity holdings, as identified by €@nd Guay (1999), Hanlon et al.
(2003) and Cheng and Farber (2098Ye initially include CEO characteristics, namely
cash compensatiorCashCompensatignstock ownership, and turnoveddwCEQ. As
cash compensation could be invested outside the fireduces managers’ risk-aversion
and therefore the need to grant stock options towage investment in riskier assets. On
the other hand, cash compensation may act as alem®pt to option grants offsetting
the additional risk that managers bear once thay ehgaging in riskier projects. CEO
stock ownership provides a proxy for the extent GHfterests are aligned with those of
shareholders. When ownership is low, compensatonntittees grant more options to
align incentives. Similar to Cheng and Farber (3008 use three measures of CEO
stock ownership, the actual number of shares ow(®vdhres Ow)p the number of
excercisable optionsEkercisable Optiosand the number of unexercisable options
(Unexercisable_Options We expect structural changes in option grantsrad CEO
succession. While there has been ample evidendbeoassociation of CEO turnover
with poor firm performance and risk (for a summasge Bushman, 2010), there is no
evidence on option-based compensation of incomiB@OE Evidence that firms with
more equity-based compensation for directors anerikely to dismiss their CEOs early
(Ertugrul and Krishnan, 2011) suggests that comgaeors committees would revise

option grants downwards for incoming CEOs. An dddal reason for lower demand for

° Core and Guay (1999) build a model for CEO’s midfholdings of equity incentives drawing from the
literature examining the determinants of managemahership (Demsetz and Lehn, 1985; Jensen, 1986;
Himmelberg et al., 1999). The factors include fiand director characteristics affecting monitoring
difficulty and agency costs.
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option based compensation of new CEOs, is that theg to be already incentivized
enough to undertake innovative projects (Bereskihtsu, 20105°

Next, we include firm characteristics, namely firsize Gizg, growth
opportunities B/M), reporting of operating lossedNdtOperatingLoss),cash flow
shortfall (CashShortFall),leverage I(EV), returns Returr), past return RastReturi
stock return volatility §Returr), R&D, and remaining capital expenditul@APEX. We
include firm size, as prior research suggestsebaity incentives increase with firm size.
Larger firms are more complex and need to grantenamtions to motivate effort and
risk-taking by their managers. We control for grovepportunities as they make it more
difficult for shareholders to evaluate managersioas, increasing monitoring difficulty
and the need for stock options to lower monitoricgsts. Alternatively, a richer
investment opportunity set (lowd/M) may induce boards to grant more options to
incentivize managers to exploit it. Stock basednpgensation does not affect a
company’s current cash flow and may be the prafeway to compensate managers
when the companies face cash shortages or opetaisgs. Accordingly we include an
indicator of firms with operating lossedgtOperatingLogs and a measure of cash
constraints based on the excess of investmentomgfland dividend payments over
operating cash flowsGQashShortFall) We control for leveragd_EV), as debt financing
may act as a substitute monitoring mechanism tokstptions. Also, leveraged firms
rely less on option-based compensation, as deldetolwill demand a higher risk
premium if managers start pursuing risky investrmetitat transfer wealth from
debtholders to shareholders. We control for theemiadl association between CEO
compensation and firm performance by including entriyear returnsReturr), and prior
year stock returnsP@stReturih The volatility of stock returnsoReturr) proxies for
normal risk. Normal risk is expected to be poslyvessociated to stock option grants as
firms operating in noisier, i.e. more uncertain ampredictable, environments face
higher monitoring difficulty and thus greater demé&or option-based compensation to
reduce monitoring costs (Demsetz and Lehn, 1985).aAfurther proxy for growth
opportunities we includeR&D and remaining capital expenditur€APEX. These
investment expenditures also explicitly accounttfe impact of investment policies on

the design of CEO compensation contracts (Colesl.e2006). To the exterR&D

%Bereskin and Hsu (2010) find that CEO turnoversisaaiated with greater quantity and quality of fatu
innovation (i.e. more patents, citations) and thatinnovation is higher for new internal compareew
external CEOs.
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(CAPEX represents riskier (safer) investment policy chsj we expect option grants to
be increasing (decreasing)R&D (CAPEX.

Finally we add year dummies to control for any tispecific variation in stock
option grants not captured by the independent bimsa Because we model the
contemporaneous change in option-based compensatonse the lagged changes of all
control variables (similar to Core and Guay, 1986 &€heng and Farber, 2008), except
for dummy variables for which we use lagged valld'® estimate equation (4) using
OLS with robust standard errors. We report the stifess of our results to alternative
estimation procedures in Section 5.4.

To test our second hypothesis, we extend equatidh to include
Aggressive_Reportingagnd an interaction term betwedixcessiveRiskMeasuresnd
Aggressive_Reportings follows:

AOptions_ Grant%q, = a+ a ExcessiveRiskMeasures a,Aggressive Reporting,
+ ,a ExcessiveRiskdvess,_,x Aggressive Reporting (5)
+BControls,_, + YearDummies,
If, in line with H2, the association between excessive risk-ta&imdjchanges in CEOs’
option-based compensation is attenuated with aggressive finanwalingpwe expect

the coefficient on the interaction term,, to be positive.

4. Sample and summary statistics
Our initial sample is composed of an unbalanced panel of CEOsnus iovered by
Execucomgdrom 1992-2008, which have accounting data fréompustatand market
data fromCRSP Execucompovers firms that are members or have been members of the
S&P 1500 index. Our requirement to examine the exercising orngoloehavior of
executives limits our sample to firms with CEOs who have exeteisadick options, like
Campbell et al. (2010). Our use of a change specification and alsedlaggiables
causes us to lose an additional two years of observations. @lirsémple consists of
11,789 firm-years, and 1,786 unique firms, from 1994-2008.

Table 1 presents basic descriptive statistics of our sample. @uargrdependent

variable,AOptions_ Grant84, is relatively constant, with a median value of 0, showing

no change in option grant over the previous period. 26.3%ewuéixes are classified as
having high moneyness, holding exercisable options that aeastt100% in the money

(Moneyness1QOlIf this threshold is relaxed to 67%1¢neynessgy the proportion of the
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sample increases to 38.2%. B&iskyR&D; and Aggressive _Reporting indicate firms
in the top quintile of the sample for excess R&BRD) and performance-adjusted
abnormal accrualsPAAA), respectively. The mean and median change inCE@®’s
number of exercisable optionaExercisable Options) is positive, and the change in
the number of unexercisable optiondJaexercisable_Optiorg) is negative, suggesting
that over the entire sample, unexercisable optawasiecreasing and exercisable options
increasing. The positive mean and median chandgenmsize, ASize; show that the
sample firms are growing over time. Table 1 alsespnts the distribution of our other
control variables, including change in operatingl atock returns. BotAR&D;.; and
ACAPEX are close to zero, suggesting that there is btienge from year to year.

Table 2 presents the correlation between regressioables. It shows a positive
relationship between both forms MibneynesandRiskyR&D,and a significant negative

correlation betweemAOptions_ Grant8 and AUnexercisable_Options. This may

reflect a tendency of firms to replace vesting @psi are replaced with new grants. There
is also a negative correlation betweemUnexercisable Options and
AExercisable_Options, which may result from the transfer of vestingcktmptions
from Unexercisable Optiondo Exercisable Optionsand for exercised options (a
decrease ifcxercisable Optiongo be replaced by nelnexercisable _Option®r from
CEOs regulating their total option portfolio by esiging exercisable options upon
receiving new unexercisable grants.

The largest correlation, other than that betwdemeyness10@ndMoneynessg7
IS a negative correlation betwea®bize; and ACash Compensatign (both Spearman
and Pearson), consistent with Cheng and Farber8j20there is also a significant
negative correlation betweexReturn; and APastReturp;, and betweem\B/M:.; and
AReturn;, sinceB/M moves inversely tdReturn The highest univariate correlation is
betweerMoneynessl108GndMoneynessgbut these are not used in the same model.

5. Results

5.1 The impact of excessive risk-taking on changes CEO option compensation

Table 3 reports the results of regressik@ptions_ Grant8q on excessive risk-taking
captured by CEOs’ option holding behavior and aaetrColumn 1 reports results using
Moneyness1QQ as a measure of excessive risk-taking, i.e. aicatal of directors

holding exercisable options that are at least 100%he money. The coefficient on
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Moneyness1QQ is negative and significan(-0.032f = - 3.30) consistent with the

change in option-based compensation as a perceontagéal shares outstanding being
3.2% lower for all CEOs that hold exercisable opgi@t least 100% in the money at the
beginning of the year compared to CEOs that daerbibit this option holding behavior.

This result holds when we use a lower threshol@#% moneyness in Column 2. The

coefficient on Moneyness@f is also negative and significar{t0.028f = - 3.32)

suggesting that the 67% moneyness is also a rdalsotiaeshold for detecting risky
option holding behavior.

The coefficients to our control variables AExercisable Options,
AUnexercisable_Optiong, and NewCEQ; are negative and significant in line with
prediction. This is consistent with CEOs with higkercisable and unexercisable option
ownership and newly appointed CEOs being awarderfeoption grants. The latter
finding supports our argument that compensationroittees award new CEOs fewer
option grants. The result refers to new internalOSE Since, Bereskin and Hsu (2010)
find that it is new internal CEOs that exhibit thighest and better innovation after their
appointment, this suggests that the fewer opti@mtgrof newly appointed CEOs is due
to them being already sufficiently incentiviseditwest in riskier asset$.Among the
remaining control variables, the coefficient A8izeis negative and significant opposite
to our prediction. Cheng and Farber (2008, p. 12849rt similar findings when they test
the number of option grants. The negative asdoaidietween firm size and changes in
option-based compensation might be due to largersfifacing lower (instead of higher)
monitoring difficulty, as they often have advanaporate governance mechanisms in
place to enforce scrutiny of CEOs’ behavior. Theefficients on 4Return and
APastReturnare negative and significant consistent with firmigh higher current and
past returns awarding their CEOs fewer option graRtior research suggests a positive
relation between a firm’s stock returns and totBRlQCcompensation (Baber et al., 1996)
and between past returns and the value of stogkrogtants (Hanlon et al., 2003). Our
results may, however, be due to our core testssfoguon thenumberinstead of the

value of option grants, which is mechanically affecteg dinanges in the firm’s stock

! Given thatAOptions_ Grant%s, is not definable until the second year of office & newly appointed

external CEO (as it is a change variable), dewCEQ); indicator captures the average change
AOptions_ Grant%, for new internal CEOs.
2Bereskin and Hsu (2010) find that CEO turnoversisaaiated with greater quantity and quality of fatu

innovation (i.e. more patents, citations) and thatinnovation is higher for new internal compareew
external CEOs.
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price, i.e. as share prices rise, firms award fewy®ion grants for the same amount of
compensation. The coefficients on cash compensatmok-to market ratio, cash
constraints, leverage, stock return volatility, R&nhd capital expenditure are not
significant™ This is partly due to issues of multicollinearitfywe repeat the regressions
using only this set of controls (untabulated), ¢befficients ormCashCompensatioand
AR&D become significant(-9.519f =-1.7¢ and 0.13%,= 2.08 respectively This

means that CEOs with higher cash compensationvetaiver option grants, and that as
predicted, firms investing increasingly in R&D gtdeir CEOs more stock options.

In the third column of Table 3 we repeat the analyssing the alternative
measure of excessive risk-taking based on firm'sriavestment in R&DRiskyR&D

The coefficient orRiskyR&D is negative and significar{t0.026f = — 2.44) indicating

that changes in option-based compensation as amege of total shares outstanding are
2.6% lower for all firms that invested excessivelyR&D in the prior year compared to
remaining firms. Collectively, the results in Tab8& are consistent with our first
hypothesis that excessive risk-taking, as proxidteeby CEOs’ holding of exercisable
options that are deep in-the-money or firms’ exisesgvestment in R&D, is associated
with subsequent decreases in CEOs’ option-basedp@&osation. Consistent with
compensation committees using option-based compensaffectively, this evidence
suggests that they are able to detect potentiaéssiee risk-taking and factor this in
revising stock option grants for the following year

5.2 CEOs’ holding of exercisable options that areakp in-the-money versus
overinvestment in R&D as a measure of excessive kisaking

To assess the extent of overlap between our twosunes of excessive risk-taking,
CEOs’ holding of exercisable options that are deefhne-money and firms’ excessive

investment in R&D, we next repeat the regressiodnd@ptions  Grant8q including

both measures in the model. Table 4 reports thdtseshowing that the coefficients on
both Moneyness100 and RiskyR&D remain negative and  significant
(-0.030t=-3.07 and- 0.0225=- 2.1 The result holds when we use a lower
threshold of 67% moneyness in the next column.

(-0.027t =-3.08 and- 0.023:- 2.1 Consistent with our prediction, this means that

there is no perfect overlap between the two meastiney capture distinct information

'3 Cheng and Farber (2008, 1234) report similar figdiwhen they test the number of option grants.
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about risk-taking. CEOs’ holding of exercisableiops that are deep in-the-money may
not reflect overinvestment to the extent it reldtesxcessive risk-taking in financing and
financial reporting choices, as suggested by rettarature (see footnote 4). CEOS’
holding of exercisable options that are deep inAlomey may even capture
underinvestment to the extent it reflects equitgrealuation, as CEOs of firms with
overvalued equity might reduce discretionary spegdh R&D, to inflate reported profits
and keep the price high and rising (Efendi et241Q7). At the same time, overinvestment
in R&D may not coincide with CEOs’ holding of exesable options that are deep in-the-
money if the options in the CEOs’ portfolios have get vested, or if overinvestment is
unintentional or due to estimation error. The deoefht on the interaction term
Moneyness10®RiskyR&D and Moneyness6RiskyR&D in the next two columns are
insignificant, indicating no incremental changeoption grants for firms whose CEOs’
hold exercisable options deep in-them money andimxest in R&D. Collectively the
results in Table 4 suggest that neither of the mveasures, CEOs’ holding of exercisable
options that are deep in-the-money and firms’ esigesinvestment in R&D, provide a
comprehensive measure of excessive risk-taking.i@pkcation of this finding is that in
monitoring excessive risk-taking, compensation cae®s need to monitor both firm

and director characteristics to detect deviatiomfloptimal levels of equity incentives.

5.3 The impact of aggressive reporting

The results so far suggest that, on average, casafien committees are able to detect
excessive risk-taking and respond by reducing éutption grants. While this evidence
Is consistent with firms using option-based comp&oa effectively, it does not explain
clear evidence of misaligned incentives evideneannings restatements and numerous
corporate failures, where the root cause was exeedgsk-taking. We shed light into this
puzzle by exploring the effect of aggressive rdpgrtAggressive reporting raises the
possibility that excessive risk-taking goes undetoor uncorrected for. If managers
mask the outcomes of poorly performing risky prtgear equity overvaluation through
artificially inflated returns, they may lead compation committees to raise the risk
tolerance levels, preventing detection of excesssletaking. If stock option grants are
not revised accordingly, executive pay carrieswlifig the earnings management game
(Jensen, 2005).
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To assess the impact of aggressive reporting,itsiecblumn of Table 5 reports

the results of regressinyOptions_ Grant8q on Aggressive_Reporting as an indicator

of firms reporting excessively positive performaacgusted abnormal accruals in the last
year. The coefficient omAggressive_Reporting is not significant, consistent with
aggressive reporting not being factored in revisiohfuture option grants. The result is
sustained once we add the two measures of excessks&aking in the next column.
While the coefficients oMoneynessl10@ndRiskyR&Dremain negative and significant
(-0.0321 =-3.07 and- 0.022:=- 2.1 the coefficient onAggressive_Reportings
insignificant. This evidence suggests that firme aot able to mitigate the agency
problems related to earnings management in th@ulesioption-based compensation.

To assess the effect of this deficiency on the dsarorrection for excessive risk-

taking, we next report the results of regressiM@ptions_Grant8, on the two

measures of excessive risk-taking, the indicatoaggressive reporting and interaction
terms (Columns 2-3). The coefficients Bloneynessl0@ndRiskyR&Dremain negative
and significant (-0.033t=-2.99 and- 0.0337- 2.4 indicating that CEOs
exhibiting either type of risky behavior, moneyn@ssexercisable option holdings, or
overinvestment in R&D, without reporting aggresyiyeeceive fewer option grants.
Once excessive risk-taking is combined with aggves®porting, however, efficiency in
setting option-based compensation seems to fadey.awde coefficient on
Moneyness100*Aggressive _Reportirgy positive (yet not significant at conventional
levels 0.015¢ = 0.58)while RiskyR&D*Aggressive_Reporting positive and significant,
outweighing theRiskyR&D coefficient by itself(0.058f = 1.99) Consistent with our
second hypothesis, this means that aggressive tigpoattenuates the association
between excessive risk-taking and changes in oftém®d compensation. To assess the
extent of this attenuation, we repeat the regrassaf AOptions_ Grant8q on the two
measures of excessive risk-taking separately clagtedy Aggressive_Reporting=or
firms engaging in aggressive reportingggressive_Reporting5120% of the sample),
the coefficients on botMoneynessl0@GndRiskyR&D are insignificant. The coefficients
on Moneyness100 and RiskyR&D  are negative and significant
(-0.031t =-3.05and- 0.0345x- 2. only for remaining firms in the sample,
consistent with excessive risk-taking being faaloire revisions of future option grants

only for firms not engaging in aggressive reportiGgllectively, the results of Table 5
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provide evidence in support of the damaging eftdcaggressive reporting in masking

true underlying risk and preventing its correctibrough option based compensation.

5.4 Robustness tests
We test the robustness of our results to alteread@stimation methods, dependent

variables, and measures of excessive risk.

Alternative estimation methods
Since our model is already in a change specifinafidlowing Cheng and Farber (2008),
we present results using an OLS model with robiastdard errors. When we further run
a fixed effects model, and cluster our standardrerby both firm and year, our results
show that CEOs’ holding of exercisable options t@rat deep in-the-money continues to
have a negative relationship with subsequent ogjiamts, withRiskyR&D marginally
significant.

To control for the influence of outlying observaisy we examine the models
using robust re-weighted regressions, and the kérdances from all of the models

remain unchanged.

Alternative dependent variable

Our results are presented using percentage charipe number of options granted as a
dependent variable. We consider an alternativertbgd variable based on the change in
the dollar value of the options granted using thacB Scholes method (Execucomp’s
OPTION_AWARDS_BLK_VALUYEscaled by total compensatiomOC1), following
Cheng and Farber (2008). We document a reductidheirdollar value of option grants
for firms overinvesting in R&D RiskyR&D.1=1), consistent with the change in the
number of options granted, but not for firms wh@€Os’ hold exercisable options that
are deep in-the-moneWpneyness100=1). The latter result may be due to the dollar
value of option grants being mechanically assodiatéh option moneyness embedded
in Moneyness1QQ. The percentage change in the number of optiontgravoids this
limitation and reflects more directly changes ia ttesign of option-based compensation.
The number of options granted is also a cleanesuoreaffording direct comparability to
previous periods, since it can only be indirectiieeted by other parameters which are
used in stock option valuation (e.g. volatility,vidiend yield, interest rates, current

market price, time to maturity).
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Alternative measure to CEOs’ holding of exercisaipéons that are deep in-the-money
As an alternative measure of CEO overconfidencenMabier and Tate (2005) and
Campbell et al. (2010) use a construct based ogliaages in the CEO’s shareholdings
during the past years. While net stock purchaseghtmeflect CEOs’ overconfidence,
they do not subject the firm to the same potemiskl as CEOs’ holding of exercisable
options, as managers share the risk of their axtiath the shareholders. To this extent
we believe that net stock purchases are a noisgasure of excessive risk-taking as it
merely reflects excess risk that firm faces fromoaerconfident CEO. For consistency
with prior literature, however, we repeat the regren results using a measure of net
stock purchases.

We classify CEOs as making high “net stock purctiagethey have increased
their stock ownership in a given year by at le@8t1as long as this change is also in the
top quintile of all CEOs. Similar to Malmendier amdte (2005), we impose a minimum
tenure of five years in the firm when using thisasigre. Our untabulated results show
that CEOs that substantially increase their shadelgs in the firm are awarded fewer
option grants, but that the effect is weaker, cgiesit with our argument that net stock

purchases provide a noisier measure of excessikgaking.

6. Conclusion
In this paper, we examine whether compensation diises are able to respond to
excessive risk-taking created by over-incentivesnfrstock options, by reducing stock
option-based compensation granted to CEOs. We buildrior work which links equity
incentives with risk and incentives to misreporu s and Kedia, 2006; Efendi et al.,
2007), and compensation committee responses teredof misreporting, in the form of
earnings restatements (Cheng and Farber, 2008 athef earnings restatements, which
are infrequent events and are only detectable #feefact, we focus on dynamically and
more widely applicable evidence of excessive rairtg, which compensation
committees can deduce from observing CEOs’ optioidihg behavior and firm’s
investment in R&D.

Using a large panel of firms from 1994-2008, wedfithat compensation
committees are indeed responsive to evidence lotalsng, as measured by CEO failure
to exercise exercisable stock options, and abnéyrhaih levels of R&D, and reduce

stock option grants in subsequent periods. We tayever, that in firms which adopt
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aggressive financial reporting policies, measursihgi performance adjusted abnormal
accruals, this responsiveness is weakened. Thigestgy that aggressive reporting is
successful at shifting the acceptable risk appefithe compensation committee towards
a higher level before recontracting takes placeséHindings hold after controlling for a

number of firm- and director-specific charactedstiand using different econometric

specifications. We find that revisions in stock iopt compensation are negatively

associated with changes in the number of exer@safd unexercisable options, firm size,
and returns.

We contribute to literature on factors affectingmgensation contracts, in
particular those which suggest sub-optimality, ifiigdthat excessive risk-taking is a
contributing factor. We complement findings of Cheand Farber (2008) and Core and
Guay (1999) on responses to evidence of sub-optymialcompensation contracts. We
also offer insights on the damaging effect of ficiahreporting choices in the design of
CEOs’ option based compensation. Our evidence siggat that compensation
committees should more carefully scrutinize thearfiicial reporting choices of CEOs
suspected of excessive risk-taking. Another implhea of our findings is that
compensation committees need to consider both CBEO fam characteristics in
assessing excessive risk-taking, as both CEOs'inpldf exercisable options that are
deep in-the-money and overinvestment in R&D arepawfectly overlapping predictors
of excess risk.

A limitation of our analysis is that compensatiacanunittees that observe high
levels of non-exercise of stock options may belithat the CEO is sufficiently, but not
necessarily overly incentivized. Without making wamsptions about suboptimal actions
that holding behavior may induce, the compensatmmmittee may take the holding of
in-the-money exercisable options as evidence thatGEO is sufficiently incentivized
because he has chosen not to sell, and reduceqgsenseoption grants. Therefore
behavioural judgements about riskgtions associated with high option holding levels
are not necessary to explain reduction in stocloogrants.
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Appendix

Definition of variables in alphabetical order

Variable
AA

Aggressive_Reporting

ARD

Assets
B/M
CAPEX

CashCompensation

CashShortfall

ExcessiveRiskMeasure
Exercisable_Options

FUNDS

Lev
Moneyness

Moneyness100

Moneyness67

NetOperatingLoss
NewCEO

Option_Grants%

PAAA

PastReturn
PPE

RD

Return
RiskyR&D

ROA
Shares_Own
Size

TA

TOBINQ

Description

Abnormal accruals based on the Jones (1991) model.

Dummy variable equal to 1 if the observation bekng the top quintile of
performance adjusted abnormal accruals PAAA, Orailise.

Abnormal R&D expense based on the models of Be(§@83) and Gunny
(2009).

Average total assets of the current and last.year

Book-to-market ratio.

Capital expenditure (excluding R&D) divided by sale

Salary and Bonus, scaled by Sales

Cash flow shortfall calculated as common and pretedividends plus cash
flow used in investment activities minus cash fldvwean operations all divided
by total assets

Defined asMoneyness6GMoneynes100or RiskyR&D according to model
Number of exercisable options owned by the CEO,ledcaby shares
outstanding.

Proxy for the firm's pre-R&D cash flow, defined g@se-tax income, plus
interest expense, plus the R&D expense, plus digpi@t divided by sales.
Total debt divided by total assets.

Stock price divided by estimated exercise priceexdrcisable stock options,
less 1.

Dummy variable equal to 1 if the CEO holds exetuisaoptions with a
moneyness of at least 100%, and has done so atwées in the sample period,
0 otherwise.

Dummy variable equal to 1 if the CEO holds exetuisaoptions with a
moneyness of at least 67%, and has done so atgastin the sample period,
0 otherwise.

Dummy variable equal to 1 if the firm reports ofigxg losses, 0 otherwise.
Dummy variable equal to 1 if there is a change BOCduring the year, 0
otherwise.

Number of options granted during the year to theOCEcaled by shares
outstanding.

Performance adjusted abnormal accruals calculageaidpusting the abnormal
accrual estimate of each firm-year observatiortHerabnormal accrual estimate
of a matched firm based on current year returnssets, ROA, and industry.
Accumulated monthly stock return for the last year.

Gross value of property, plant and equipment.

R&D expense divided by sales

Accumulated monthly stock return for the currerdrye

Dummy variable equal to 1 if the observation bekbng the top quintile of
abnormal R&D ARD), 0 otherwise.

Profit before extraordinary items divided by averagtal assets.

Shares owned by the CEO, excluding options, sdafeshares outstanding
Natural log of sales revenue.

Total accruals measured a8CA —-ACL -ACash + ASTDEBT - DEPN),
where4CA = change in current liabilitiegiCash= change in casliSTDEBT=
change in debt in current liabilities, and DEPN tiee depreciation and
amortization expense.

Total market capitalization plus book value of preéd stock, plus long-term
debt, plus short-term debt all divided by totaletss

Unexercisable _Options Number of unexercisable options owned by the CEECalesl by shares

AAR
AREV
oReturn

outstanding

Change in accounts receivable.

Change in total revenue.

Standard deviation of monthly stock returns in¢dberent year.
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Table 1: Descriptive Statistics

Variable
A#Option%
Moneyness10Q
Moneyness6;
RiskyR&D,.;

Aggressive_Reporting
ACashCompensatian

AShares_Owp;

AExercisable _
Options,;
AUnexercisable
Options,;
NewCEQ_;

ASize.,

AB/M 4
NetOperatingLoss,
ACashShortfall.;
AlLeviq
ACurrentReturn;
APastReturn
AoReturny;

AR&D
ACAPEX; 3

RiskyR&Dy ; *
Moneyness10Q
RiskyR&Dy ; *
Moneyness6i;
Moneyness10Q *

Aggressive_Reporting

RiskyR&D, ; *

Aggressive_Reporting

N
11,789

11,789
11,789
11,789
11,789
11,789
11,789
11,789

11,789

11,789
11,789
11,789
11,789
11,789
11,789
11,789
11,789
11,789
11,789
11,789
11,789

11,789
11,789

11,789

Mean
-0.021

0.263
0.382
0.200
0.199
0.000
-0.173
0.072

—-0.020

0.114
0.107
0.006
0.087
0.004
0.001
-0.025
-0.037
-0.003
-0.002
—-0.003
0.067

0.091

0.055

0.039

Min
-4.922
0.000
0.000
0.000
0.000
-0.081
-24.942
—-4.285

-4.829

0.000
-3.656
-13.755
0.000
-2.411
-1.181
-15.735
-17.122
-2.623
-4.074
-1.341
0.000

0.000

0.000

0.000

Q1
-0.070

0.000
0.000
0.000
0.000
0.000
-0.076
-0.018

-0.130

0.000
0.015
-0.079
0.000
-0.073
-0.031
-0.363
-0.384
-0.028
0.000
-0.012
0.000

0.000
0.000

0.000

Median
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.061

—-0.003

0.000
0.091
0.002
0.000
0.001
—-0.002
-0.015
-0.024
—-0.002
0.000
-0.001
0.000

0.000

0.000

0.000

Q3

0.051
1.000
1.000
0.000
0.000
0.000
0.044
0.214

0.069

0.000
0.188
0.083
0.000
0.077
0.021
0.330
0.335
0.022
0.000
0.009
0.000

0.000

0.000

0.000

Max
4.768

1.000
1.000
1.000
1.000
0.058
23.952
4.761

4.504

1.000
2.207
16.350
1.000
3.078
1.523
11.020
12.141
2.643
2.122
1.261
1.000

1.000

1.000

1.000

S.D.
0.465

0.440
0.486
0.400
0.399
0.002
88L.7
0.501

.45

0.318
0.236
50.43
0.283
0.198
0.088
987.
0821.
®.07
0.113
4.04
0.250

0.287

0.228

0.194

This table reports descriptive statistics for oapehdent variabley#Option% key variables of interest measuring
firm risk, changes in director characteristics dmldings, and changes in firm characteristics, sashfirm
performance, and leverage, on our final regressample. All variables are as defined in the Appendnd are
presented in the form used in the regression molkneyness10Q.;, Moneyness67.;, RiskyR&D 4,
Aggressive_Reporting, NewCEQ,;, NetOperatingLosg; and their resulting interaction variables are éattr
variables, with the proportion of observations=awh by the Mean column.
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Table 2: Correlation Matrix of Variables

o g - &

g 2 2 g =29 8 S S4 94 & @ 2 & g g . 2

2 = =3 ¢ s g o c§ g§ 4 ﬂ z g 2 - o i ! : w

5 2 2 £ 58 g%g & e  2x % g = 9 2 5 5 g 2 3 %

3 s = 2 e S8 2 49 29 2 2 g 2 S 3 S S S g g
A#Option% 1 -0010 -0010 -0.018 0.009 -0.027 0003 -0.013 -0410 -0.061 -0.002 0024 -0.012 0.009 -0.008 -0.049 -0.011 0011  0.009  0.003
Moneyness10Q -0.018 1 0760 0082 0013 -0036 -0014 -0042 -0.037 -0.061 0247 -0.039 -0.092 -0.052 02®. 0.008 0012 0018 -0.009  0.035
Moneyness6i: -0.015  0.760 1 0073 0014 -0043 -0012 -0.037 -0.038 -0.066 0254 -0053 -0.115 -0.050 02®. 0.014 0022 0012 -0.015 0.038
RiskyR&D\1 ~0.029 0082 0073 1 -0.004 0027 -0008 0021 -0.018  0.000-0.026 -0.003 0124 0015 -0.003 -0.001 -0.013 -0.017 0.094 -0.039
Aggressive_Reporting 0.007 0013 0014 -0.004 1-0.019 -0.001 0000 -0.016 -0.001 0011 0.022 0012 0025 0116 -0.018 -0.013 0006 -0.007  0.004
ACashCompensatian -0.001 -0.099 -0.100 0.007 -0.031 1 -0.007 0035 0053 0026 -0.259-0.001 -0.057 0044 -0.047 0048 -0.048 -0.021  0.5430.001
AShares_Owp, 0015 -0.112 -0.099 -0.035 -0.024 0108 1 0062 -0.041 -0.136 -0.041-0.007 -0.004 0000 0022 0026 -0.001 -0.007 -0.002  0.009
é';i‘ig:fs'ff‘b'e— -0.032 -0.073 -0.064 0022 0.018 0055 0.135 1 -0141 -0.185 -0075 0039 0017 0022 0006 0002 -0.012 -0.033 0.002 -0.017
é‘;{‘igﬁ:f'sab'e— -0.286 -0.072 -0.074 -0.027 -0.025 0.083 0037 -0.154 1 0136 -0.053 -0.003 0.000 0017 0022 0050 -0.026 0.025 0.001 -0.016
NewCEQ. ~0.039 -0.061 -0.066 0.00 -0.001 -0.010 -0.165 -0.208  0.116 1 -0053 -0.016 0029 0022 0003 0034 -0.010 0007 0004 -0.009
ASize., ~0.020 0317 0325 0011 0021 -0.307 -0.145 -0.107 -0.087 -0.058 1 -0.015 -0.184 ~-0.129 0041 -0.069  0.146 0.015 -0.230  0.073
AB/M 4 0053 -0.118 -0.150 0.020 0048 -0.1720.012 0063 -0.016 -0.025 -0.029 1 -0.016 0055 -0.074 -0.305 0036 0.006 0023 -0.016
NetOperatingLoss; -0.030 -0.092 -0.115 0.124 0.012 0028 -0.029 0048 -0.005 0029 -0.177  0.003 1 0073 0075 -0001 -0.054 0.008 -0.029 -0.044
ACashShortfall; 0.010 -0.064 -0.062 0.013 0064 -0.032 0004 0040 0016 0010 -0.133 0088  0.067 1 -0126 -0.068 -0.085 0020 0077 -0.145
Alevis 0019 -0.032 -0.038 0.001 0139 -0.123 0052 0051 0033 0008 0013 0022 0092 -0.070 1 -0064 -0.047 0038 0023 0033
ACurrentReturn; ~0.050 0.009 0023 -0.003 -0.021 0217 -0.010 -0.037 0048 0030 -0.042 -0.639 0.013 -0.049 —0.092 1 -0487 0104 -0.036 -0.070
APastReturn, 0011 0023 0037 0002 -0.012 -0.020 -0.011 -0.021 -0.031 -0019 0.118 0066 -0.052 -0.084 6%.0 —0.468 1 -0052 -0.054  0.131
AoReturna 0017 0017 0011 -0.022 0010 -0.073 0017 -0.035 0035 0002 0018 0019 -0.003 0022 0.059 -0.006 -0.029 1 -0.008 -0.029
AR&D 1 0.002 -0.006 -0.010 0143 -0.022 0012 0022 0027 0014 -0.005 -0.214 0.069 0049 0091 0071 -0.061 -0.057 0019 1  0.010
ACAPEX., 0.006 0056 0072 -0.054 0.014 -0.051 -0.002 -0.022 -0.038 -0.016 0.132 -0.057 -0.056 -0.174 0.003 -0.078  0.139 -0.005 -0.011 1

This table reports correlations between regresgoiables, with Pearson correlation coefficientthi@ upper matrix and Spearman correlations inaver matrix. Bolded coefficients are
significant at the 5% level. All variables are &fided in the Appendix, and are presented in the fased in the regression moddioneyness10Q, Moneyness6i;, RiskyR&D, 4,

Aggressive_Reporting, NewCEQ_;, andNetOperatingLosg; are indicator variables.
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Table 3: Impact of excessive risk-taking on changes CEO option-based
compensation

This table reports regression results of the falhmrequation:
AOptions_ Grant8g, = @+ A Excess Risk+/4 Contypls+

AOptions_ Grant%s, is changes in option grants (number of sharedg¢dday shares outstanding,

in percentExcess_Risks the moneyness in CEOs’ stock option holdingsiandeasured through
Moneyness1QQ or Moneynessg{. Moneyness1QQ indicates directors holding exercisable
options that are at least 100% in the morMgneynessq{ indicates directors holding exercisable
options that are at least 67% in the moriRigky R&Dindicates firms overinvesting in R&D, i.e.
classified in the top quintile of abnormal R&D erge. Our sample consists of 11,789
observations from 1,786 U.S. firms from 1994-200Be Appendix provides detailed definitions

YearDummigs

of all variables.

Predicted Q) 2 )
Variables Sign Coefficient Coefficient Coefficient
t-statistic t-statistic t-statistic
Intercept 0.027 0.029 0.022
(1.50) (1.63) (1.23)
Moneyness1QQ - —0.032***
(-3.30)
Moneynessg{ - —0.028***
(-3.32)
RiskyR&D ; -0.026**
(-2.44)
ACashCompensatiQp + -2.549 -2.601 -2.677
(-0.59) (-0.60) (-0.62)
AShares_Own - -0.004 -0.004 -0.004
(-1.08) (-1.07) (-1.06)
AExercisable_Options - —0.075*** —0.075*** —0.074***
(-4.04) (-4.02) (-3.96)
AUnexercisable_Options - —0.439%** —0.439%** —0.438***
(-17.69) (-17.69) (-17.65)
NewCEQ, - -0.034* -0.034** -0.031*
(-1.96) (-1.96) (-1.81)
ASizg, + -0.071** -0.072** —0.085***
(-2.46) (-2.48) (-3.03)
AB/Mi1 - 0.008 0.007 0.009
(0.42) (0.41) (0.48)
NetOperatingLoss + -0.027 -0.028 -0.020
(-1.37) (-1.43) (-1.04)
ACashShortfall; + 0.014 0.014 0.015
(0.51) (0.53) (0.57)
ALew, - -0.040 -0.040 -0.035
(-0.60) (-0.61) (-0.53)
AReturn, + —-0.026*** —0.025*** —-0.026***
(-3.28) (-3.27) (-3.27)
APastReturpy + —0.021*** —0.021*** —0.021***
(-3.03) (-3.00) (-2.97)
AdoReturn, + 0.074 0.073 0.072
(0.99) (0.99) (0.97)
AR&Dy 4 + 0.010 0.010 0.015
(0.18) (0.18) (0.27)
ACAPEX, - 0.007 0.007 -0.006
(0.08) (0.07) (-0.06)
Year Dummies YES YES YES
Observations 11,789 11,789 11,789
Number of firms 1,786 1,786 1,786
R-Square 0.1872 0.1872 0.1868
Adjusted R-square 0.1851 0.1851 0.1848

t—statistics in parentheses *** p<0.01, ** p<0.05p%0.10. Year dummies are omitted for brevity.
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The equations have been estimated using a pool&indel with robust standard errors. Our key
inferences remain after clustering by both firm gedr, or using a fixed-effects model.
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Table 4: CEOs’ holding of deep in-the-money exercable options and
overinvestment in R&D

This table reports regression results of the falhmaequation:

AOptions_ Grant8g, = @+ A ExcessiveRiskMeasyrgs B Confrgls Digamiest ¢,

AOptions_ Grant8g, is changes in option grants (number of sharesledchy shares outstanding, in

percent. Excess_Riskis the moneyness in CEOs’ stock option holdings @mdmeasured through
Moneyness1QQ or Moneyness6{. Moneyness1QQ indicates directors holding exercisable optiorasd Hre

at least 100% in the moneWoneynessgf indicates directors holding exercisable optiorst Hre at least
67% in the moneyRisky R&Dindicates firms overinvesting in R&D, i.e. clagsif in the top quintile of
abnormal R&D expense. Our sample consists of 11gt@&@rvations from 1,786 U.S. firms from 1994-
2008. The Appendix provides detailed definitionsabfvariables.

Variables Predicted (1) (2 3) 4)
Sign
Coefficient Coefficient Coefficient Coefficient
t-statistic t-statistic t-statistic t-statistic
Intercept 0.029 0.031* 0.029 0.032*
(1.63) (1.76) (1.62) (1.80)
Moneyness1QQ - —0.030*** —0.030***
(-3.07) (-2.79)
Moneynessg{ - —0.027*** —0.029***
(-3.08) (-3.09)
RiskyR&D) 4 - -0.022** -0.023** -0.022* -0.027*
(-2.12) (-2.14) (-1.69) (-1.80)
Moneyness1Q@* RiskyR&D.; + -0.001
(-0.06)
Moneynessgf* RiskyR&D ; + 0.010
(0.49)
ACashCompensatign + -2.649 -2.698 -2.650 -2.683
(-0.61) (-0.62) (-0.61) (-0.62)
AShares_Own - -0.004 -0.004 -0.004 -0.004
(-1.08) (-1.08) (-1.08) (-1.09)
AExercisable_Options - —0.075*** —0.075*** —0.075*** —0.074***
(-4.01) (-4.00) (-4.01) (-4.00)
AUnexercisable_Optiong - —0.439*** —0.439*** —0.439*** —0.439***
(-17.70) (-17.70) (-17.70) (-17.70)
NewCEQ; - -0.033* -0.033* -0.033* -0.033*
(-1.95) (-1.95) (-1.94) (-1.95)
ASize, + -0.071** -0.072** -0.071** -0.072**
(-2.46) (-2.48) (-2.46) (-2.48)
ABIM,4 - 0.008 0.008 0.008 0.008
(0.42) (0.41) (0.42) (0.41)
NetOperatingLoss + -0.023 -0.024 -0.023 -0.023
(-1.16) (-1.22) (-1.16) (-1.18)
ACashShortfall; + 0.014 0.014 0.014 0.014
(0.51) (0.53) (0.51) (0.53)
ALev.y - -0.041 -0.042 -0.041 -0.041
(-0.62) (-0.63) (-0.63) (-0.63)
AReturn, + —-0.026*** —0.025*** -0.026*** —0.025***
(-3.28) (-3.27) (-3.28) (-3.27)
APastReturp, + —0.021*** —0.021*** —0.021*** —0.021***
(-3.03) (-3.01) (-3.03) (-3.00)
AoReturn, + 0.072 0.072 0.072 0.071
(0.98) (0.97) (0.98) (0.97)
AR&D: 4 + 0.019 0.019 0.019 0.019
(0.34) (0.34) (0.34) (0.34)
ACAPEX, - -0.000 -0.001 -0.000 0.001
(-0.00) (-0.01) (-0.00) (0.01)
Year Dummies YES YES YES YES
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Observations 11,789 11,789 11,789 11,789

Number of firms 1,786 1,786 1,786 1,786
R-square 0.1876 0.1875 0.1876 0.1876
Adjusted R-square 0.1854 0.1854 0.1854 0.1853

t—statistics in parentheses *** p<0.01, ** p<0.05p%0.10. Year dummies are omitted for brevity. The
equations have been estimated using a pooled OldgImath robust standard errors. Our key inferences
remain after clustering by both firm and year, sing a fixed-effects model.
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Table 5: Excessive risk-taking, aggressive reportgnand changes in CEO option
based compensation

This table reports regression results of the falhmaequation:

AOptions_ Grantg = @+ A ExcessiveRiskMeasyrgs: , a Aggres&eeorting,_;

+ sa Excess Rjskx  Aggines Reporting_;+ 3 Contrgls_;+ YearDummies,

AOptions_ Grant%s, is changes in option grants (number of sharedpdday total shares outstanding, in percent.

Excess_Risks the moneyness in CEOs’ stock option holdings$ isrmeasured ddoneyness1Q@ or Moneynessgy.

Moneyness1QQ indicates directors holding exercisable optiorst #re at least 100% in the mond&joneyness6{

indicates directors holding exercisable optionst thee at least 67% in the moneRisky R&D indicates firms
overinvesting in R&D, i.e. classified in the topimwfile of abnormal R&D expense. Aggressive_Repaortindicates
firms in the top quintile of abnormal performancdjusted discretionary accruals. Our sample consiét$1,789
observations from 1,786 U.S. firms from 1994-20De Appendix provides detailed definitions of akiables.

Predicted (1) (2) (3) 4) (5)
Variables Sign Coefficient Coefficient Coefficient Coefficient  Coefficient
t-statistic t-statistic t-statistic t-statistic t-statistic
Aggressive_ Aggressive_
Reporting=1 Reporting=
0
Intercept 0.019 0.029 0.032* 0.005 0.038*
(1.05) (1.61) (2.77) (0.13) (1.90)
Aggressive_Reporting - -0.000 0.000 -0.015
(-0.04) (0.01) (-1.21)
Moneyness1QQ - —0.030*** —0.033*** -0.021 —0.031***
(-3.07) (-2.99) (-0.83) (-3.05)
RiskyR&D 4 - -0.022** —-0.033** 0.026 —0.034***
(-2.12) (-2.40) (0.98) (-2.99)
Moneyness1Qg* + -0.002
RiskyR&D.; (-0.09)
Moneyness1Q@* + 0.015
Aggressive_Reporting (0.58)
RiskyR&D.1* + 0.058**
Aggressive_Reporting (1.99)
ACashCompensatign + -2.566 —-2.648 -2.608 -0.369 -4.269
(-0.59) (-0.61) (-0.60) (-0.04) (-0.90)
4Shares_Own - -0.004 —-0.004 —-0.004 —0.009 —-0.002
(-1.05) (-1.08) (-1.09) (-0.88) (-0.71)
AExercisable_Options - —0.074*** —0.075*** —0.075*** -0.039 —-0.087***
(-3.98) (—4.01) (-4.02) (-1.14) (—4.00)
AUnexercisable_Options - —0.438*** —0.439%** —0.439%** —0.369*** —-0.460%**
(-17.62) (-17.68) (-17.71) (-6.90) (-16.77)
NewCEQ; - -0.031* -0.033* -0.033* -0.033 -0.034*
(-1.82) (-1.95) (-1.94) (-0.76) (-1.85)
4Sizg, + —0.086*** -0.071** —0.071* -0.002 —0.104***
(—3.06) (—2.46) (-2.43) (-0.03) (-3.68)
AB/M4 - 0.009 0.008 0.008 0.062* —-0.004
(0.48) (0.42) (0.44) (1.73) (-0.20)
NetOperatingLoss + -0.025 -0.023 -0.023 -0.042 -0.021
(-1.28) (-1.16) (-1.16) (-0.91) (-1.00)
ACashShortfall; + 0.015 0.014 0.015 0.054 0.002
(0.58) (0.51) (0.54) (0.95) (0.08)
ALev; - -0.033 -0.041 -0.041 -0.274* 0.049
(-0.49) (-0.63) (-0.63) (-1.76) (0.75)
AReturn, * -0.026*** —-0.026*** —0.025*** -0.008 —0.031***
(-3.27) (-3.28) (-3.26) (-0.53) (—3.40)
APastReturp, * —-0.021*** —0.021*** —0.021*** -0.012 —0.024***
(-2.97) (-3.03) (-3.00) (-1.30) (-2.68)
doReturn, + 0.073 0.072 0.072 0.146 0.059
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(0.99) (0.98) (0.97) (0.82) (0.73)
AR&D 4 + 0.005 0.019 0.018 0.029 0.021

(0.08) (0.34) (0.32) (0.20) (0.38)
ACAPEX, - 0.002 -0.000 -0.003 0.011 0.014

(0.02) (-0.00) (-0.03) (0.06) (0.12)
Year Dummies YES YES YES YES YES
Observations 11,789 11,789 11,789 2,349 9,440
Number of firms 1,786 1,786 1,786 1,124 1,725
R-square 0.1864 0.1876 0.1880 0.1417 0.2091
Adjusted R-square 0.1843 0.1854 0.1856 0.1302 063.2

t—statistics in parentheses *** p<0.01, ** p<0.05p%0.10. Year dummies are omitted for brevity. Ydammies are
omitted for brevity. The equations have been egd@rhasing a pooled OLS model with robust standamr® Our key

inferences remain after clustering by both firm gedr, or using a fixed-effects model.
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