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Abstract
We examine how adverse selection problems when hiring new external CEOs affect
contractual features of inducement grants. Focusing on the sensitivity of inducement
grants to the new CEO announcement return ($Sensitivity), we find that firms provide
inducement grants that are more sensitive to the new CEO announcement return when
information asymmetry about the new CEO is more severe and the costs of adverse
selection problems are higher. We also find a positive relation between the market
reaction to the appointment and $Sensitivity. We consider factors that reduce informa-
tion asymmetry (e.g., engaging a search firm or appointing internal CEOs) and find they
are associated with lower sensitivity of the inducement grant to the announcement.
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1 Introduction

Selecting a new CEO is one of the most important tasks facing a firm’s board of direc-
tors (Hermalin 2005; Adams et al. 2010). The task is difficult because the board has
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limited information about the potential CEO. The information asymmetry between
the board and the CEO is particularly severe when a firm hires a new external CEO.
Despite the additional agency costs, firms often hire CEOs from the outside (Murphy
and Zabojnik 2004). One mechanism to resolve these agency problems is through
features of the initial contract. Prior studies document that firms provide inducement
grants (also known as sign-on bonuses) that include cash and equity to mitigate ter-
mination risk (Xu and Yang 2016) and to compensate CEOs for wealth they forgo at
their prior institution (Fee and Hadlock 2003). We extend the literature to investigate
how firms utilize sign-on grants to help reduce adverse selection problems.

When a firm hires an external CEO, there is limited information about the new
CEO’s skills and aversion to risk. Adverse selection may exist because of the CEOs’
tendency to withhold private negative information and their inability to credibly dis-
close private information about their skills and aversion to risk. As a result, CEOs
with skills and aversion to risk that do not meet the needs of the firm pool with those
that do to earn the job. One way that firms can reduce adverse selection problems is
by exposing the value of the inducement grant to the new CEO announcement return.

The new CEO announcement return reflects the market’s expectation of the CEO’s
effect on firm value, where some investors have private information about the incom-
ing CEO that is not known by the board and only becomes valuable after the
new CEO announcement. The sensitivity of the inducement grant to the new CEO
announcement return may help firms mitigate adverse selection problems on at least
two dimensions. First, by imposing risk on the CEO, inducement grants that are
more sensitive to the new CEO announcement return help firms select CEOs who
are less averse to risk. Second, inducement grants that are sensitive to the new CEO
announcement return help firms resolve adverse selection problems about CEO skill
because investors’ private information is revealed in the new CEO announcement
return. CEOs that cannot credibly disclose private information about their skills and
expect the market to react favorably to the announcement return are willing to accept
inducement grants that are more sensitive to the announcement return.

Inducement equity grants are determined before the new CEO announcement. The
sensitivity of the inducement grant to the new CEO announcement return is related to
the amount, type, and timing of equity granted.1 While the magnitude of the equity
grant helps resolve adverse selection and moral hazard problems, the sensitivity of
the inducement grant to the new CEO announcement is a contract feature that is
an effective mechanism to address adverse selection problems. This measure dif-
fers from other measures of incentives provided to new CEOs, such as the delta of
annual equity grants, because it isolates the contract feature that is insulated from
CEO effort and is a distinct construct from that of prior studies on the magnitude
of inducement grants (e.g., Fee and Hadlock 2003; Xu and Yang 2016). Some firms
grant equities where the value of the equity is sensitive to the announcement return,
while other firms provide inducement equity awards with values that are not exposed
to the announcement return.

1Only the equity portion of the inducement grant can be sensitive to the announcement return.
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Firms must weigh the benefits of resolving adverse selection problems against the
cost of imposing additional risk on the CEO. We first predict that the sensitivity of
inducement grants to the new CEO announcement return increases in information
asymmetry about the CEO. We also hypothesize that firms contract with inducement
grants that are more sensitive to the announcement return to select CEOs that are less
averse to risk when the potential losses from underinvestment in risky projects are
greater. Finally, we predict that firms contract with inducement grants that are more
sensitive to the announcement return to resolve adverse selection problems when the
costs of identifying and replacing a less productive CEO are more severe. Together,
we predict that firms increase the CEO’s exposure to the announcement return when
the benefit of resolving the adverse selection problems is greater, while firms that are
less concerned about adverse selection problems may resolve moral hazard problems
efficiently by granting equities that are not sensitive to the announcement return.

We test these predictions in a sample of 510 new CEOs that were hired from
outside the firm between 2004 and 2013. We identify the initial contract information
from 8-K filings and measure the sensitivity of the inducement grant to the new
CEO announcement return as the change in value of the inducement grant to a one
percent announcement return. The sensitivity of each grant is a function of whether
the grant date is before or after the CEO announcement, whether the grant is a stock
or option grant, and whether it is contracted on the number of shares or a fixed value.
$Sensitivity Grant is calculated as the change in the pre-announcement grant value for
a one percent change in stock price using pre-announcement stock prices and other
valuation inputs. We aggregate $Sensitivity Grant for each element of the inducement
grant to measure the sensitivity of the total inducement grant, $Sensitivity.

We measure information asymmetry about the CEO using the change in stock
return volatility around the new CEO announcement following Neuhierl et al. (2013).
Prior research shows that the change in stock return volatility following news
announcements reflects uncertainty about the news, and that the change in stock
return volatility is positively related to uncertainty about the new CEO (Clayton et al.
2005; Neuhierl et al. 2013). To measure the benefits of identifying a CEO that is
less averse to risk, we use the investment opportunity set (IOS) to capture the poten-
tial loss from underinvestment in valuable risky projects, as in Baber et al. (1996)
and Gaver and Gaver (1993). To measure the costs of identifying and replacing a
less productive CEO, we use the homogeneity of the industry in which the firm
operates, following Parrino (1997), who suggests that firms in more homogeneous
industries can more easily determine CEO skills ex post and face lower costs to
replace CEOs.

In support of our prediction about information asymmetry and contractual features
to mitigate adverse selection problems, we find that the sensitivity of inducement
equity awards to the new CEO announcement return increases in information asym-
metry about the CEO. Consistent with firms that face greater costs from not resolving
adverse selection problems being more willing to bear the cost of imposing addi-
tional risk on the new CEO, we find that firms with greater potential losses from
underinvestment in valuable risky projects and firms facing greater costs of identi-
fying and replacing a less productive CEO contract with inducement grants that are
more sensitive to the announcement return.
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We conduct tests to validate our assumption that CEOs who expect the market
to respond favorably to the announcement of their appointment accept inducement
grants that are more sensitive to the announcement return. Specifically, we document
a positive relation between the stock market reaction to the new CEO announcement
and the sensitivity of inducement grants to the announcement return. We also con-
sider whether the sensitivity of the inducement grant to the new CEO announcement
return is related to the accounting and market performance of the firm over the year
following the new CEO appointment. We find a positive relation between industry
adjusted ROA and inducement grant sensitivity. However, we do not find long-term
stock performance to be related to the contractual features, which suggests that the
market impounds the expected effect of the new CEO appointment at the time of the
announcement.

We consider additional factors that may inform the board about the potential
CEO. First, some boards retain an executive search firm to aid in the selection of,
and to reduce information asymmetry about, the CEO. Second, we consider internal
CEO appointments, where the board has more information about the potential CEO
through the CEO’s employment with the firm. We find that firms provide induce-
ment grants that are less sensitive to the announcement return when the board hires
an executive search firm or appoints an internal CEO.

We examine two other forces that may influence contractual features. First, we
consider observable CEO experience. There is less information asymmetry about
CEOs with more experience, which would predict lower $Sensitivity. At the same
time, the market is more likely to respond favorably to the appointment of a CEO
with more experience that is more likely to have a greater skill set, which predicts
greater $Sensitivity. We find a positive relation between $Sensitivity and a measure
of observable CEO experience. We also consider whether the board has additional
experience with the newly appointed CEO through overlapping employment. We find
no relation between the sensitivity of the inducement grant and this measure of the
board’s experience with the CEO.2

In additional tests, we consider whether firms offset the risk of inducement grant
sensitivity with other forms of pay. We find no evidence that firms provide addi-
tional compensation when the sensitivity of the inducement grant is higher. We also
consider other forms of compensation that may complement the sensitivity of induce-
ment grants to the announcement return to help resolve adverse selection problems.
We find that annual equity grants are related to $Sensitivity, but not in a way that
influences our primary results.

We contribute to the growing stream of literature on contract design for new CEOs
by focusing on how information asymmetry about the potential CEO influences con-
tractual features (Darrough and Melumad 1995; Gillan et al. 2009; Xu and Yang
2016). We provide evidence that the sensitivity of inducement grants to the new CEO
announcement return is an effective contractual feature to resolve adverse selection
problems. We also provide additional insights into the design and use of inducement

2We discuss explanations for the lack of a relation in Section 4.4.3.
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grants documented in prior literature (Fee and Hadlock 2003; Xu and Yang 2016; and
Van Wesep 2010). Our study is an important addition to prior literature that focuses
on how moral hazard problems influence CEO compensation contracts (e.g., Jensen
and Murphy 1990). Finally, our study is related to literature on contracting to resolve
adverse selection problems in other settings, such as Houston and Ryngaert (1997),
who show that the sensitivity of the value of the target’s compensation to the bidder’s
stock price around bank mergers resolves adverse selection problems.

2 Hypotheses development

When an external CEO is hired, there is information asymmetry between the board
and the CEO about the ability and risk-taking preferences of the new CEO. Informa-
tion asymmetry exists because of the CEO’s tendency to withhold private negative
information and their inability to credibly disclose private information about their
skills and aversion to risk. For example, CEOs cannot credibly disclose private posi-
tive information to the board, such as the role they played in the success of their prior
firm. In addition, CEOs may withhold negative information from the board, such as
projects that failed while they were CEOs at the prior institutions. Such asymmetric
information results in adverse selection problems (Greenwald 1986). That is, because
the CEO can not credibly reveal their type, aspiring CEOs with skills and aversion to
risk that do not meet the needs of the firm pool with those that do to earn the job and
reap the benefits of the position.

The initial contract is one place where contractual features can be employed to
mitigate adverse selection problems that arise from information asymmetry about
the CEO. Most newly appointed CEOs receive an inducement grant that includes
cash and/or equity in the firm (Fee and Hadlock 2003; Xu and Yang 2016; Van
Wesep 2010). These inducement grants may include equity grants with values that
are sensitive to the market’s reaction to the announcement of the new CEO appoint-
ment. Providing inducement grants with values that are sensitive to the new CEO
announcement return may help resolve adverse selection problems.

The sensitivity of the inducement grant to the new CEO announcement return
may help firms mitigate adverse selection problems on at least two dimensions. First,
imposing risk on the CEO with inducement grants that are more sensitive to the new
CEO announcement return helps firms select CEOs who are less averse to risk. The
new CEO announcement return reflects the market’s expectation of the CEO’s effect
on firm value, which is uncertain when the firm contracts with the new CEO. Sec-
ond, inducement grants that are sensitive to the new CEO announcement return help
firms resolve adverse selection problems about CEO skill. Some investors may have
private information about the CEO that the CEO withholds from, or is unable to cred-
ibly disclose to, the board. Such private information only becomes valuable after the
new CEO announcement, and is revealed in the announcement return (e.g., Kim and
Verrecchia 1997; Lambert et al. 2007). Because the CEO expects the market to react
to the announcement in a way that is consistent with the private information, the sen-
sitivity of the inducement grant value to the new CEO announcement return helps
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firms resolve adverse selection problems about CEO skill. Therefore, the sensitiv-
ity of the inducement grant to the new CEO announcement return can help resolve
adverse selection problems by creating a separating equilibrium where CEOs that are
less averse to risk, or that expect the market to respond favorably to their appoint-
ments are more willing to accept inducement grants with greater sensitivity to the
announcement return.

Despite the benefits of resolving adverse selection problems, there are costs to
these contractual features. Specifically, inducement grants that are exposed to the
announcement return impose risk on the CEO, which increases the cost of contract-
ing. The firm’s willingness to bear the contracting cost increases with the benefits of
resolving the adverse selection problem.

The benefits from contractual features to mitigate adverse selection problems
increase with information asymmetry about the CEO. Therefore, we predict that
firms contract with inducement grants that are more sensitive to the new CEO
announcement return as information asymmetry about the CEO increases. This leads
to our first hypothesis:

H1: Inducement grant sensitivity to the new CEO announcement return
increases in information asymmetry about an incoming CEO.

Given the level of information asymmetry about the CEO, the costs of adverse
selection problems vary across firms. Firms with more risky investment opportuni-
ties require a CEO with a greater appetite for risk to exploit those opportunities. A
CEO that is more risk averse may underinvest in risky projects. Baber et al. (1996)
and Guay (1999) predict and find that firms contract to limit the potential loss
from underinvestment in risky projects. We predict that firms contract with induce-
ment grants that are more sensitive to the announcement return as the potential loss
from underinvestment in valuable risky projects increases. This leads to our second
hypothesis:3

H2: Inducement grant sensitivity to the new CEO announcement return
increases in the firm’s potential losses from underinvestment in valuable risky
projects.

The cost of correcting the adverse selection problem ex post also varies. Specifi-
cally, the cost of identifying and replacing a less productive CEO varies with industry
factors and labor market conditions. When the cost of correcting the adverse selection
problem ex post is greater, we expect that firms are more willing to bear the additional
cost of contracting with inducement grants that are sensitive to the announcement
return. This leads to our third hypothesis:

H3: Inducement grant sensitivity to the new CEO announcement return
increases in the cost of identifying and replacing a less productive CEO.

3This hypothesis does not require the market to be more informed than the board about the CEO.
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3 Sample and empirical methodology

3.1 Sample

To construct a comprehensive sample of new external CEO hirings, we use reports
that the Securities and Exchange Commission (SEC) requires firms to file when
appointing new executives. The SEC requires newly appointed officers to file an
initial statement of beneficial ownership of securities (Form 3) within 10 days of
appointment. We start with the entire set of Form 3s in EDGAR (Electronic Data
Gathering, Analysis, and Retrieval system of the SEC) filed after January 1, 2004,
and search the titles of reporting persons to identify filings associated with new CEO
appointments.4 In addition, since August 23, 2004, companies have been required to
file a Form 8-K (Item 5.02) within four business days of a new CEO appointment
and to describe, in the filing, any contract or arrangement associated with the event.
We then match each new CEO Form 3 to all 8-Ks (with Item 5.02 events) that are
filed within 90 days before or after the Form 3 filing date, and examine each filing to
identify which 8-K includes the new CEO announcement. We retain all observations
for which we are able to match a Form 3 to the corresponding new CEO announce-
ment 8-K. To identify the new CEO announcement date, we record the press release
date from the 8-K filing if available, or by searching Factiva.

To measure contract details, we inspect the 8-K for initial contract information.
NASDAQ Listing Rule 5635(c) and NYSE rule 303A.08 require that a listed com-
pany seek shareholder approval when it establishes or materially amends a stock
option, stock purchase plan, or other stock-based compensation for officers, directors,
employees, or consultants. However, the listing rules also indicate that shareholder
approval is not required for an issuance to a person not previously an employee or
director of the company as an inducement to enter into employment with the com-
pany.5 Although shareholder approval is not required, the company must issue a
press release that discloses the material terms of inducement awards promptly follow-
ing the contract signing. To satisfy the listing requirements, firms generally disclose
details about inducement grants with the new CEO announcement. We record induce-
ment grants from contracts that are included as exhibits to the 8-K filings that contain
the CEO announcements. When a contract is not included as an exhibit, we search
the body of the 8-K and the press release for the contract details. We retain all new
external CEO appointments with the necessary data to conduct our tests.

We take several additional steps to ensure the accuracy of the measures in our
sample. First, we use SDC Platinum M&A data to exclude new CEO appoint-
ments associated with mergers. Also, to ensure that our sample of external CEO

4We search the reported title in the Form 3 for terms similar to “Chief Executive” and “CEO” to identify
filings linked to new CEOs. We exclude division CEOs.
5Because inducement equity grants do not require shareholder approval, there are concerns that induce-
ment grants, which increase dilution, may be used by companies to bypass corporate governance. These
concerns are mitigated by the fact that advisory firms consider the dilutive effects of inducement equity
grants when making recommendations for equity plans in the future (ISS, 2016).
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appointments includes only external CEOs and not individuals who were promoted
from within the company, we exclude any observations for which the initial holdings
reported in Form 3 are greater than 5% of the number of underlying securities in the
inducement grants. Our final sample consists of 510 new external CEO appointments
where we can observe the initial contract, CEO characteristics, and hiring firm char-
acteristics and have sufficient data to construct the CEO announcement return and
control variables.

3.2 Inducement grant sensitivity to the announcement return

Inducement grants often include cash and equity. While cash is not sensitive to the
announcement return, equity grants may be. The amount of an equity grant is spec-
ified using either a fixed dollar value or a fixed number of securities. Although
inducement grant contract terms are determined before the announcement, there is
variation in equity grant dates relative to the new CEO announcement. Specifically,
some firms contract with inducement equity awards that are granted before the new
CEO announcement. Other inducement grants include equity awards of a fixed num-
ber of securities that are determined prior to the new CEO announcement but granted
after the announcement. Both of these granting patterns expose the value of the equity
awards to the announcement return. In contrast, some firms contract with induce-
ment equity awards of a predetermined value that are granted after the new CEO
announcement, which shields the value of the equity grant from the announcement
return.

We measure the sensitivity of the inducement grant to the new CEO announcement
return as the change in value of the inducement grant for a one percent change in
the stock price. The sensitivity of each grant, $Sensitivity Grant, is determined by its
specific design features, including whether the grant date is before or after the CEO
announcement, whether the grant is a stock grant or an option grant, and whether it is
contracted on the number of shares or a fixed value. To measure $Sensitivity Grant,
we estimate pre-announcement grant values using pre-announcement stock prices
and other valuation inputs, and quantify the changes in grant values that result from
a one percent change in stock price.

To illustrate the method used to measure the grant sensitivity, consider a contract
that is finalized two days prior to the CEO announcement and includes the following
four inducement equity grant types:

1. Post Stock $ : stock with a total value of $50,000, granted the day after the new
CEO announcement;

2. Pre Stock #: 500 shares of stock granted two days prior to the new CEO
announcement;

3. Post Option #: 1,000 stock options granted the day after the new CEO announce-
ment;

4. Pre Option #: 1,000 stock options granted two days prior to the new CEO
announcement.

Assume a stock price that equals $100 two days prior to the announcement and an
announcement return that is one percent ($1). Also, assume that options are granted
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with an exercise price that is equal to the stock price of the underlying security on
the grant date, and the parameters to determine the stock option values include stock
volatility of 0.3, time to expiration of seven years, dividend yield of zero, and a risk-
free rate of 10%. Also, assume that, other than stock price, the input parameters are
constant over the new CEO announcement period.

Because the value of Post Stock $ is unaffected by changes in stock price around
the CEO announcement, the sensitivity of Post Stock $ is zero. After the announce-
ment, the firm issues 495.05 shares to meet the contracted $50,000. In contrast, Pre
Stock # is sensitive to the announcement return. The one percent announcement return
increases the value of Pre Stock # from $50,000 to $50,500, a sensitivity of $500 (or
one percent).

Although Post Option # consists of options with the number of securities under-
lying the option set prior to the announcement, it is granted after the announcement
and thus its value is sensitive to the announcement return. To estimate the sensitiv-
ity of Post Option #, we first estimate the pre-announcement value of the options
using the pre-announcement stock price and option pricing inputs. Although the
value of Post Option # is not determined until the strike price is set following the
announcement, the value of an equivalent grant with a strike price equal to the pre-
announcement stock price is the benchmark for measuring the sensitivity of Post
Option # to the announcement return. In this example, the stock price prior to the
announcement of $100, along with the parameter assumptions, results in an estimated
value of $60,866.86 for the 1,000 stock options in Post Option #. An announcement
return of one percent would cause the exercise price of the actual grant to increase by
one percent, and assuming all other inputs remain constant, the value of Post Option
# would be $61,476.53 after the announcement. Therefore the sensitivity of Post
Option # to a one percent announcement return is the difference between the post-
announcement value of $61,476.53 and the pre-announcement value of $60,866.86,
which is $608.67.

The value of Pre Option #, which includes options granted prior to the new CEO
announcement, is $60,866.86. The sensitivity of the option value to a one percent
change in stock price is $883.09, which is one percent * $100 (the stock price)
* 0.88309 (the option delta) * 1,000 (the number of options). In Appendix A, we
provide sensitivity calculations for all inducement grant types.

These examples demonstrate that $Sensitivity Grant varies substantially with con-
tract terms and is a distinct construct that captures the degree to which the inducement
grant is exposed to the announcement return. As an example of the distinct qual-
ities of $Sensitivity Grant, note that an equity grant that is contracted to occur in
the future, e.g., Post Option #, is sensitive to the return on the underlying security
after the contract date but before the grant occurs. $Sensitivity Grant is also dif-
ferent from other measures of incentives such as the delta of the stock and option
grants of the annual contract, because $Sensitivity Grant captures the sensitivity to
the new CEO announcement return, which is insulated from CEO effort. There-
fore, while there may be economic reasons for granting equity to new CEOs to help
resolve moral hazard problems, $Sensitivity Grant isolates the contract feature that
is sensitive to the new CEO announcement return and not affected by CEO effort.
Because many firms provide inducement grant portfolios that consist of multiple
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equity grants, we aggregate the sensitivity of the inducement equity grants, $Sensitiv-
ity Grant, for a new CEO to calculate the total sensitivity to the announcement return,
$Sensitivity.

3.3 Research design

Uncertainty about the ability and risk-taking preferences of the new CEO increases
volatility following the hiring announcement. We measure Information Asymmetry
as the change in stock return volatility in response to the new CEO announcement
between the event window (event days 0 and 1) and pre-event window (event day -1),
where day 0 is the new CEO announcement date. Stock prices are sampled at five-
minute intervals using intra-day data from the Trading and Quotes (TAQ) database
and the midpoints of bid-ask spreads.6 Neuhierl et al. (2013) show that changes
in volatility capture the valuation uncertainty content of news, which we extend to
the market’s uncertainty about the CEO. Similarly, Clayton et al. (2005) find that
stock return volatilities increase more for external CEO appointments that are more
uncertain. We measure the uncertainty over the short window around the new CEO
announcement in order to capture information asymmetry about the CEO when the
news is disclosed. This is a proxy for information asymmetry between the board and
the CEO before the board takes actions to reduce the information asymmetry. We
consider these actions in Section 4.4.

To capture the potential loss from underinvestment in valuable risky projects, we
follow Baber et al. (1996) and Gaver and Gaver (1993) and measure the investment
opportunity set (IOS). IOS is a factor score that represents the investment opportunity
set based on investment intensity, market-to-book value of assets, geometric mean
annual growth rate of the market value of assets, and R&D expenditures scaled by
assets. As evidence that this measure captures the investment opportunity set, Baber
et al. (1996) show that IOS is related ex post to the firm’s investments, and Guay
(1999) predicts and finds that firms provide incentives to take risk as a function of
the potential loss from underinvestment in risky projects.7

To measure the cost of identifying and replacing a less productive CEO, we use the
homogeneity of the industry in which the firm operates. Following Parrino (1997),
we measure Industry Homogeneity as the average partial correlation of stock returns
within an industry over the five years that precede the new CEO announcement.
Parrino (1997) suggests that firms in more homogeneous industries can more easily
determine CEO skills ex post and face lower costs to replace CEOs.

6We require at least 50 quotes per day and use linear interpolation between the two most recent quotes
when the price for a five-minute interval is not available. We also require at least 60 data points for every
event day to calculate the intra-day return volatility and the stock to have quotes for at least half of the
trading day.
7It is possible that IOS captures the potential for overinvestment in risky projects, where firms with high
IOS prefer a CEO that is more averse to risk. This predicts a negative relation between inducement grant
sensitivity and IOS. Baber et al. (1996) and Guay (1999) find results that are not consistent with IOS
capturing the potential for overinvestment in risky projects.
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We use these proxies to test our hypotheses by estimating the following equation:

$Sensitivity = β0 + β1Inf ormation Asymmetry + β2IOS

+β3Industry Homogeneity

+β4Size + β5Leverage + β6V olatility

+β7Return + β8ROA + �iβiY eari + ε (1)

Our first hypothesis predicts that the sensitivity of the inducement grant to the
announcement return is increasing in information asymmetry about the CEO, β1 >

0. Our second hypothesis predicts that inducement grant sensitivity to the announce-
ment return is increasing in the potential loss from underinvestment in valuable risky
projects, β2 > 0. H3 predicts that firms facing higher costs of identifying and replac-
ing a less productive CEO provide inducement grants that are more sensitive to the
announcement return, β3 < 0.

We include a set of control variables to capture other economic determinants of
the sensitivity of the inducement grant to the new CEO announcement return. Equa-
tion (1) includes the logarithm of hiring firm total assets, Size, to control for the
effect of firm size on total compensation levels (Murphy 1985). We also include the
book value of debt divided by market value of equity, Leverage, and the daily return
volatility over the 12 months prior to the new CEO announcement, Volatility, as mea-
sures of firm risk. Finally, we include accounting and market performance of the firm
over the 12 months preceding the new CEO announcement to capture the relation
between firm performance and the newly appointed CEO contract. ROA is the net
income divided by the book value of total assets over the four quarters prior to the
new CEO announcement date. Return is the buy-and-hold stock return over the 12
months prior to the new CEO announcement. The model includes year fixed effects.

4 Data and results

4.1 Sample distribution and summary statistics

Our sample includes 510 new external CEO announcements from 2004 through 2013.
Table 1 presents summary statistics of $Sensitivity Grant and sample distribution by
inducement grant type. To measure $Sensitivity Grant, we use the closing stock price
on the grant date, the annualized daily stock return volatility over the 12 months prior
to the new CEO announcement, the dividend yield for the fiscal year prior to the
new CEO appointment, a time-to-expiration of seven years, and the seven-year U.S.
Treasury bill rate on the grant date.

Inducement equity grants include options or stock appreciation rights that are
granted prior to the announcement with a contracted number of shares (Pre Option
#) in 102 instances. The mean (median) sensitivity of this grant type is $41,630
($18,690). Inducement grants include stock with a contracted number of shares (Pre
Stock #) in 47 instances, with a mean (median) sensitivity of $17,960 ($8,170). In two
cases, firms grant options with a contracted value prior to the new CEO announce-
ment (Pre Option $), with an average sensitivity of $82,400. In eight cases, firms
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grant stock with a contracted value prior to the CEO announcement (Pre Stock $),
with a mean (median) sensitivity of $20,720 ($17,500).

Although equities granted prior to the new CEO announcement make up the great-
est average sensitivity to the announcement return, equities with a contracted number
of securities prior to the announcement but granted after the announcement consti-
tute the greatest frequency of inducement grants. This set includes 298 instances of
option grants (Post Option #) and 184 instances of stock grants (Post Stock #). The
mean (median) sensitivities of these grants to a one percent announcement return are
$27,070 ($13,010) and $25,760 ($13,810), respectively.

Finally, 67 grants include equities that are insulated from the announcement return.
Specifically, firms grant inducement equity awards with contracted values that are
granted after the CEO announcement and thus are not sensitive to the CEO announce-
ment return, in 24 instances of stock option grants (Post Option $) and in 43 instances
of stock grants (Post Stock $).

Together, the summary statistics provided in Table 1 illustrate the variation in
inducement equity grant patterns and the influence of that variation on the sensitiv-
ity of the inducement grant to the announcement return. Because some firms provide
inducement grants that consist of multiple equity grants, we aggregate the portfolio
of inducement equity grants for a new CEO to calculate the total sensitivity to the
announcement return, $Sensitivity. Most firms award one or two types of grants, and
the average number of grant types is 1.4.

Table 2 presents summary statistics of initial CEO contracts, the predicted eco-
nomic determinants, and other hiring firm characteristics. The proportion of our
sample that includes new external CEOs with a sign-on bonus (either cash or equity)
is 97%, which is consistent with the proportion found by Fee and Hadlock (2003).
Mean (median) sensitivity of the inducement equity grant portfolio, $Sensitivity, is
$33,450 ($16,030) for a one percent announcement return. New CEO appointments
include inducement equity grants 95 percent of the time. The mean (median) value
of inducement grants is $3,206,030 ($1,785,640), while the mean (median) value of
cash sign-on bonus is $159,160 ($0).8 Sign-on cash bonus is 5% of total inducement
grants, on average.

Turning to our hypothesized determinants of the sensitivity to the new CEO
announcement return, the mean (median) Information Asymmetry is 0.11 (0.07), IOS
is 0.03 (–0.22), and Industry Homogeneity is 0.15 (0.11). We next focus on other
hiring firm characteristics. The mean (median) firm size is $1,496 ($294) million dol-
lars, while the mean (median) Leverage is 0.74 (0.11). Consistent with findings from
prior research on CEO turnover (e.g., Coughlan and Schmidt 1985; Warner et al.
1988; Weisbach 1988), hiring firms have generally performed poorly prior to the
CEO transition, with a mean ROA of –0.07 and Return of –0.09. Also, consistent with
the market uncertainty about firm performance preceding the new CEO appointment,

8For stock awards of a fixed number of securities, we estimate the dollar value of the grant by multiplying
the grant date stock price by the number of securities. For stock option awards of a fixed number of
underlying securities, we estimate the option grant values using the same parameter assumptions used to
estimate $Sensitivity.
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the return volatility over the 12 months prior to the new CEO announcement return
is 0.04 (0.03).9 These summary statistics are consistent with the broad variation in
firms represented in our sample.

The mean (median) three-day abnormal new CEO announcement return is three
percent (one percent).10 The positive average new CEO announcement return is
consistent with prior studies that find the stock market usually reacts positively to
external CEO replacements following CEO turnovers (e.g., Huson et al. 2004). The
standard deviation of the new CEO announcement return is 0.08, which suggests that
new CEOs with equity grants that are sensitive to the new CEO announcement return
bear substantial risk around the announcement of their hiring. The average announce-
ment return of 3% yields a change in wealth of $100,350 for the average contract
sensitivity over the three-day window of the new CEO announcement return.11

Panel B reports the industry distribution of the hiring firms for Fama-French
12 industries. Although all 12 industries are represented in the sample, business
equipment and healthcare constitute the greatest proportion of the sample.12

Table 2 Panel C presents the mean of the economic determinants by grant type.
We group the grants based on the sensitivity of the grant type. Group (1) includes
the equity grant types that are the most sensitive to the announcement return, while
group (2) is less sensitive and group (3) includes equity grants that are not sensitive
to the announcement return. We find that Information Asymmetry is greater, but not
significantly so, in group (1). We find that IOS (Industry Homogeneity) is signifi-
cantly greater (lower) in group (1) than in group (3) (p-value<0.01). These trends are
generally consistent with our hypotheses.

4.2 Information asymmetry and inducement grant sensitivity

Table 3 presents test results of the hypotheses as described in Equation (1). The
results reported in Column (1) focus on information asymmetry. We find a positive

9We compare our sample to firms in ExecuComp over our sample period in untabulated results. We find
that our sample firms operate in less homogeneous industries with greater investment opportunity sets than
ExecuComp firms. Also, as expected, our sample firms are significantly smaller with greater leverage than
ExecuComp firms. Focusing on performance, as expected, our sample firms perform significantly worse
than firms in the ExecuComp sample on both ROA and Return. At the same time, the return volatility is
higher for our sample firms. Finally, the grant date fair value of annual equity grants and the delta of the
annual equity grants are significantly smaller in our sample than firms in ExecuComp, where annual equity
grants include those granted after the inducement grants but before the end of the first year of employment.
t-tests of the differences are all significant at p-value < 0.01. We also find that our sample spans a broader
set of smaller firms than that of Fee and Hadlock (2003), who focus on the largest 1,000 firms in their
sample period.
10Fifty-nine percent of the sample report a positive three-day abnormal announcement return.
11This three-day return is greater than the average 2% 30-day return and $30,000 increase in wealth fol-
lowing stock options granted in advance of “good news” documented by Yermack (1997). It is also greater
than the 3% 30-day abnormal return and $92,500 change in wealth following unscheduled equity grants in
advance of voluntary disclosure documented by Aboody and Kasznik (2000). Heron and Lie (2007) find
a similar 30-day abnormal return for suspected back-dated option grants.
12In untabulated results, we find that each year in the sample period is well represented, with a slightly
larger number of observations occurring during the years 2005-2008.
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Table 3 Inducement grant sensitivity and adverse selection problems

$Sensitivity = β0 + β1Inf ormationAsymmetry + β2IOS + β3Industry Homogeneity

+β4Size + β5Leverage + β6V olatility + β7Return

+β8ROA + �iβiY eari + ε

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

Information Asymmetry 13.752*** 15.250***

(2.437) (3.119)

IOS 16.703*** 14.486***

(4.760) (3.880)

Industry Homogeneity –119.369*** –106.976***

(–3.370) (–2.909)

Size 10.595*** 12.106*** 12.516*** 14.094***

(3.950) (4.427) (6.079) (6.372)

Leverage –3.030* –2.556* –2.782* –2.884*

(–1.927) (–1.659) (–1.685) (–1.837)

Volatility 228.973 290.106 338.066* 397.143**

(1.014) (1.332) (1.845) (2.147)

Return 7.520 6.197 6.689 6.065

(1.604) (1.561) (1.353) (1.504)

ROA –6.121 9.835 –2.441 12.120*

(–1.075) (1.432) (–0.383) (1.757)

Constant –49.170** –58.248*** –41.687** –57.408***

(–2.386) (–2.851) (–2.273) (–2.911)

Observations 510 510 510 510

PseudoR2 0.013 0.015 0.016 0.019

This table reports results from estimating Tobit regressions of $Sensitivity on proxies for adverse selection
problems and control variables. The model includes unreported year fixed effects. The full sample includes
510 new CEO announcements over the period 2004-2013, where new CEOs are externally hired, initial
contracts are available through SEC filings, and the turnovers are not related to mergers and acquisitions.
$Sensitivity is the sensitivity of the value of the inducement equity-award portfolio to a one percent change
in stock price, in thousands of dollars. Information Asymmetry is measured as the logarithm of (stock
price volatility in event window [0,1], divided by stock price volatility on event day -1), where event day
0 is the announcement date and stock price is measured at five-minute intervals. Industry Homogeneity
is the industry average partial correlation coefficient, estimated using a two-factor regression model of
monthly firm stock returns on an equal-weighted industry return index and an equal-weighted market
index, averaged over the five years preceding the new CEO announcement (Parrino 1997). IOS is the
investment opportunity set estimated as the factor score of investment intensity, market-to-book assets,
geometric mean annual growth rate of market value of assets, and R&D expenditures scaled by assets
(Baber et al. 1996). Size is the logarithm of book value of total assets, reported in millions of dollars.
Leverage is the book value of debt divided by the market value of equity. Volatility is the daily stock return
volatility for the year prior to the new CEO announcement. Return is the buy-and-hold stock return over
the 12 months prior to the new CEO announcement. ROA is the net income divided by the book value of
total assets over the four quarters prior to the new CEO announcement. *, **, and *** indicate p < 0.10,
p < 0.05, and p < 0.01, based on one-tailed tests when there is a predicted sign, two-tailed otherwise.
t-statistics are in parentheses
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and significant coefficient on Information Asymmetry, β1 > 0 (p-value < 0.01),
which supports the prediction in H1 that the sensitivity of inducement grants to the
announcement return increases in information asymmetry.

The results reported in Column (2) focus on the relation between inducement grant
sensitivity and the importance of resolving adverse selection related to the CEO’s
appetite for risk. In support of H2, we find that firms facing greater potential loss
from underinvestment in valuable risky projects grant inducement equity awards that
are more sensitive to the new CEO announcement return, as evidenced by a positive
and significant coefficient on IOS, β2 > 0 (p-value < 0.01).

The results reported in Column (3) focus on our third hypothesis—that inducement
grant sensitivity to the new CEO announcement return increases in the cost of iden-
tifying and replacing a less productive CEO. Consistent with H3, we find that firms
operating in more homogeneous industries grant inducement equity awards that are
less sensitive to the new CEO announcement return, as evidenced by β3 < 0 (p-value
< 0.01).

Table 3 Column (4) reports the results of the complete model, where we continue
to find support for our hypotheses. Finally, the coefficients on Size (Leverage) are
positive (negative) and significant in all models, while the coefficients on Volatility
are positive and significant in Column (3) and Column (4) and the coefficient on ROA
is positive and significant in Column (4).13

We test the robustness of our results to an alternative measure of information
asymmetry. Following Ang et al. (2006), we measure the logarithm of the ratio of
idiosyncratic volatility in the event window [0, 20] to daily idiosyncratic volatil-
ity in the pre-event window [-21, -1].14 This alternative proxy is measured over a
longer horizon than Information Asymmetry. Pan et al. (2015) find evidence that
this measure of stock return volatility around CEO turnovers is a proxy for the
market’s uncertainty about the CEO’s skill. When we consider this alternative mea-
sure of information asymmetry, we continue to find, in untabulated results, evidence
in support of our hypotheses. We also consider market-to-book and research and
development expense individually as measures of the potential loss from underin-
vestment in valuable risky projects. We find, in untabulated results, positive and
significant coefficients on these measures, and we continue to find support for our
other hypotheses.

In untabluated results, we estimate Equation (1) using the natural log transforma-
tion of $Sensitivity and the independent variables with skewness greater than two;
IOS, Leverage,and Return. We find qualitatively similar results in this specification
to those reported in Table 3. Chang et al. (2015) suggest that firms compensate newly
hired CEOs for the the risk of default. Although we do not predict a relation between
default risk and $Sensitivity, we test the robustness of our results to measures of
default risk including the probability of default and Altman Z-score (Altman 1968;

13When we measure $Sensitivity with the time-to-expiration of 5 years or 10 years, and dividend yield of
0 we find qualitatively similar results.
14Daily idiosyncratic return is the residual return from the Fama-French three-factor model. We also use
market adjusted return and total raw return in untabulated results to measure daily return, and the results
are similar.
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Bharath and Shumway 2008). Our primary inferences are robust to the inclusion of
these measures.

4.3 Market reaction and performance

The hypotheses assume that CEOs expect the market to react to the announcement
in a way that is consistent with the private information some investors have about the
CEO. It follows that CEOs who expect the market to react favorably to the announce-
ment of their appointment are willing to accept inducement grants that are more
sensitive to the new CEO announcement return, and that the market reaction is con-
sistent with the CEO’s expectation. To test this assumption, we examine the relation
between the sensitivity of the inducement grant to the announcement return and the
market reaction to the announcement in the following empirical model:

CAR = γ0 + γ1$Sensitivity + γ2Size + γ3V olatility + γ4Return

+γ5ROA + �iγiY eari + ε (2)

We measure the cumulative abnormal announcement return, CAR, for the three-
day window [-1, 1] surrounding the announcement date. We also consider longer
announcement return windows—[-1, 4] and [-4, 4]—that allow for the possibility that
information about the new CEO announcement is revealed before the press release
and allow for a delayed reaction to the new CEO announcement.15 To calculate
expected returns, we estimate the market model using daily stock returns from the
[-160, -61] trading-day window. We include the following control variables: Size,
Return, ROA, and Volatility.16

We find, in Table 4, that the abnormal return around the new CEO announcement
is positively and significantly related to $Sensitivity. This relation, which is robust
to all three return windows, supports the assumption that incoming CEOs accept
contractual features that are sensitive to the announcement return when they expect
the market to react positively to the new CEO appointment and the market reaction
is consistent with the CEO’s expectation.

We consider the possibility that CEOsmisrepresent their type by accepting induce-
ment grants that are more sensitive to the announcement return. However, we expect
the positive reaction to the announcement to reverse as the truth about the CEO is
revealed (Pan et al. 2015). Therefore, a misrepresenting CEO that accepts induce-
ment grants that are more sensitive to the announcement must take advantage of the
inflated price and sell the securities before their true type is revealed. To test this con-
jecture, we collect SEC Form 4 insider-trading filings for the newly appointed CEOs

15In untabulated results, we find consistent results using the market adjusted return and the cumulative
raw return.
16Bonnier and Bruner (1989) show that stock returns to the announcement of new external CEOs are
negatively associated with size and performance prior to the CEO turnover.
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Table 4 CEO announcement market reaction and inducement grant sensitivity

CAR = γ0 + γ1$Sensitivity + γ2Size + γ3V olatility + γ4Return + γ5ROA

+�iγiY eari + ε

(1) (2) (3)

CAR[–1,1] CAR[–1,4] CAR[–4,4]

$Sensitivity 0.112** 0.195** 0.305***

(2.115) (2.008) (2.967)

Size –0.001 –0.002 –0.001

(–0.852) (–0.612) (–0.195)

Volatility 1.105*** 1.382* 1.507**

(3.454) (2.172) (2.392)

Return –0.025*** –0.043*** –0.053***

(–4.006) (–6.061) (–4.578)

ROA –0.008 –0.001 –0.004

(–0.482) (-0.021) (-0.150)

Constant –0.014 –0.017 –0.029

(–0.705) (–0.429) (–0.765)

Observations 510 510 510

Adjusted R2 0.091 0.091 0.086

This table reports results from estimating OLS regressions of CAR on $Sensitivity and control variables.
The model includes unreported year fixed effects. The full sample includes 510 new CEO announcements
over the period 2004-2013, where new CEOs are externally hired, initial contracts are available through
SEC filings, and the turnovers are not related to mergers and acquisitions. CAR[j, k] is the abnormal return
within the event window [j, k] using the market model, where the announcement date is day 0 and the
market model is estimated with daily returns for the window [-160, -61]. $Sensitivity is the sensitivity of
the value of the inducement equity award portfolio to a one percent change in stock price, in thousands of
dollars. Size is the logarithm of the book value of total assets. Volatility is the daily return volatility for the
year prior to the new CEO announcement. Return is the buy-and-hold stock return over the 12 months
prior to the new CEO announcement. ROA is the net income divided by the book value of total assets over
the four quarters prior to the new CEO announcement. *, **, and *** indicate p < 0.10, p < 0.05, and
p < 0.01, based on one-tailed tests when there is a predicted sign, two-tailed otherwise. t-statistics are in
parentheses

in the six months following the appointment. We find no evidence from these filings
that CEOs liquidate shares during this period, which suggests that CEOs do not mis-
represent their type to benefit from a short-run stock price increase by selling their
equity holdings in the firm.

We also consider whether the sensitivity of the inducement grant to the new
CEO announcement return is related to the accounting and market performance of
the firm over the year following the new CEO appointment. We estimate industry
adjusted ROA and market performance over the year following the new CEO appoint-
ment as a function of $Sensitivity, and the other economic determinants included in
Equation 2. In Table 5, we find a positive relation between industry adjusted ROA
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Table 5 Ex post performance and inducement grant sensitivity

Ex Post P erf ormance = β0 + β1$Sensitivity + β2Size + β3V olatility + β4Return

+ β5ROA + �iβiY eari + ε

(1) (2)

Ind. Adj. ROA Ind. Adj. Return

Sensitivity 3.180* –0.014

(1.646) (–0.046)

Size –0.210** 0.012

(–2.834) (0.743)

Volatility –6.617 6.296**

(–1.164) (2.962)

Return 0.022 –0.004

(0.107) (–0.105)

ROA –0.978 0.243*

(–0.857) (2.029)

Constant 6.072*** –0.258

(11.833) (–1.711)

Observations 485 485

Adjusted R2 0.129 0.017

This table reports results from estimating OLS regressions of Ex Post Performance on $Sensitivity and
control variables. The model includes unreported year fixed effects. The sample includes 485 new CEO
announcements over the period 2004-2013, where new CEOs are externally hired, initial contracts are
available through SEC filings, and the turnovers are not related to mergers and acquisitions. $Sensitivity
is the sensitivity of the value of the inducement equity-award portfolio to a one percent change in stock
price, in thousands of dollars. Ind. Adj. ROA is the net income divided by the book value of total assets
over the four quarters after the announcement date minus the industry average ROA over the same period.
Ind. Adj. Return is the buy-and-hold stock return over the 12 months after the new CEO announcement
minus the industry average Return over the same period. Size is the logarithm of book value of total
assets, reported in millions of dollars. Volatility is the daily stock return volatility for the year prior to the
new CEO announcement. Return is the buy-and-hold stock return over the 12 months prior to the new
CEO announcement. ROA is the net income divided by the book value of total assets over the four quarters
prior to the new CEO announcement. *, **, and *** indicate p < 0.10, p < 0.05, and p < 0.01, based on
one-tailed tests when there is a predicted sign, two-tailed otherwise. t-statistics are in parentheses

and inducement grant sensitivity (p-value < 0.10).17 This result supports our con-
jecture that inducement grant sensitivity separates more productive CEOs when it
benefits the firm. However, we find no evidence of a significant relation between
$Sensitivity and industry adjusted market performance over the year following the
new CEO appointment. This lack of a significant relation suggests that the market

17We are able to measure industry adjusted ROA and Return over the year following the new CEO
appointment for 485 firms.
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impounds the expected effect of the new CEO appointment at the time of the new
CEO announcement.18

We also consider whether firms bundle additional information around the new
CEO announcement in a way that systematically influences the new CEO announce-
ment return. To identify additional information bundled with the new CEO announce-
ment, we first examine 8-K filings over the window one trading day before through
four trading days after the new CEO announcement. We then examine 8-K Items
included in the those filings. The 8-K filing of the new CEO announcement includes
Item 5.02, the new CEO announcement; Item 9.01, the exhibit of the employment
agreement with the new CEO; and often Item 1.01, material contracts. In our sample,
274 file 8-Ks that only include these items in the 6-day window we examine. The
remaining 236 file 8-Ks that include additional items.

We then examine whether the new CEO announcement return in the [-1, 4] win-
dow differs for firms that file 8-Ks that include additional 8-K Items. Specifically,
we test whether firms that file 8-Ks that only include Items 1.01, 5.02, and 9.01 have
returns that are significantly different than firms that file 8-Ks that include additional
items. In untabulated results, we do not find a significant difference in the aver-
age returns between the two groups. These results suggest that firms do not disclose
additional information that significantly and systematically influences the stock price
around the new CEO announcement.

Together, the results support our assumption that CEOs who expect the mar-
ket to react favorably to the announcement of their appointment accept inducement
grants that are more sensitive to the new CEO announcement return. We also pro-
vide evidence that accounting performance is positively related to the sensitivity
of the inducement grant to the announcement return, which supports our conjec-
ture that contractual features help firms resolve information asymmetry about the
CEO. The lack of a significant relation between inducement grant sensitivity and
long-term stock performance suggests that the market impounds expected perfor-
mance at the new CEO announcement, on average. Finally, we find no evidence that
firms disclose additional information to increase the stock price around the new CEO
announcement.

4.4 Factors that reduce information asymmetry

4.4.1 Executive search firm

In some instances, the board of directors will retain an executive search firm to aid
in the selection of a new CEO. Executive search firms find suitable CEO candidates
and provide additional information, which reduces information asymmetry.

Firms choose whether to retain an executive search firm, and are more likely to
do so when information asymmetry about the CEO and the importance of address-
ing the adverse selection problem are higher. However, the firm chooses whether to

18We find no evidence of significant relation when we estimate the change in the industry adjusted ROA
and market return over the year prior to and the year following the new CEO appointment.
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retain the executive search firm before contracting with the new CEO. Therefore,
boards of directors design the new CEO’s contract after receiving information from
the executive search firm. To the extent that executive search firms reduce informa-
tion asymmetry about the incoming CEO, we predict a negative relation between the
sensitivity of the inducement grant to the announcement return and the use of an
executive search firm.

To construct Search Firm, we first collect hiring firm proxy statements for the year
prior to and the year of, the new CEO start. We then search the proxy statements for
language indicating that the firm retained a search firm to identify key executives
in the year.19 If one of the proxy statements indicated the use of a search firm, we
set Search Firm to one, and zero otherwise. We find that 24% of our sample firms
retained an executive search firm. To test the effect of the executive search firm on
the sensitivity of the inducement grant, we estimate the following empirical model:

$Sensitivity = β0 + β1Inf ormation Asymmetry + β2IOS

+β3Industry Homogeneity

+β4Search F irm + β5Size + β6Leverage + β7V olatility

+β8Return + β9ROA + �iβiY eari + ε (3)

Table 6 Column (1) reports the results from estimating Equation (3). Consis-
tent with our conjecture, we find a negative and significant coefficient on Search
Firm (p-value < 0.01). We also continue to find evidence in support of our primary
hypotheses after including Search Firm.

4.4.2 CEO experience

We first consider internal CEO appointments, where information asymmetry is likely
to be less severe because of the candidate’s history with the firm. To identify internal
CEO appointments, we identified all non-interim CEOs appointed during our sam-
ple period using director and officer change data from Audit Analytics. We excluded
any appointments associated with M&A, bankruptcy, and change in control, or that
indicate the CEO was previously a CEO of the same company. Of the remaining
observations, any that indicate the CEO is assuming an additional position or chang-
ing positions within the company are designated as inside CEO appointments. For
those that do not directly indicate that the new CEO is a current employee of the com-
pany, we use the CEO name and firm CIK to identify all insider filings (SEC Forms 3,
4, and 5) prior to the new CEO announcement date. If any insider filings for the new
CEO are found before 90 days prior to the new CEO announcement, then we also

19We searched for the terms “search” and “firm” within 50 characters of one another, which nearly always
matched “search firm.” For each resulting match, we then searched the surrounding 200 characters for
verbs in the past tense that were commonly used to describe either the retention of a search firm or the
hiring recommendations of a search firm (e.g., engaged, retained, utilized, hired, recommended, proposed,
identified). Occasionally, the resulting matches identified the use of a search firm to identify directors. We
assume that, if a search firm is used to identify a director, then it is also used to identify a new CEO, and
we therefore do not distinguish director from CEO matches.
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Table 6 Inducement grant sensitivity, adverse selection problems, and other ways to reduce information
asymmetry

$Sensitivity = β0 + β1Inf ormationAsymmetry + β2IOS + β3Industry Homogeneity

+β4Inf ormationAsymmetry Reduction + β5Size + β6Leverage

+β7V olatility + β8Return + β9ROA + �iβiY eari + ε

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

Information Asymmetry 15.402*** 9.298** 14.549*** 15.634***

(3.034) (2.270) (3.512) (2.811)

IOS 13.580*** 14.385*** 14.968*** 15.352***

(3.699) (4.501) (3.768) (3.740)

Industry Homogeneity –108.521*** –104.946*** –100.228*** –115.661***

(–2.895) (–4.438) (–2.716) (–2.844)

Search Firm –12.851***

(–2.834)

Outside CEO 35.778***

(7.573)

CEO Experience 7.357**

(2.585)

Board Overlap 5.670

(0.425)

Size 14.260*** 10.630*** 13.872*** 14.482***

(6.670) (13.086) (6.565) (6.267)

Leverage –2.845* –5.422** –2.854* –2.633

(–1.850) (–2.420) (–1.922) (–1.533)

Volatility 360.175* 449.254*** 397.791** 423.948*

(1.946) (3.545) (2.130) (1.750)

Return 6.937* –1.003 6.879* 8.428*

(1.860) (–0.175) (1.806) (1.797)

ROA 10.277 12.563*** 12.762* 15.162*

(1.547) (3.062) (1.867) (1.881)

Constant –54.287*** –87.275*** –57.534*** –56.676***

(–2.770) (–13.107) (–2.913) (–2.623)

Observations 510 668 510 471

Pseudo R2 0.020 0.031 0.020 0.020
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Table 6 (continued)

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

This table reports results from estimating Tobit regressions of $Sensitivity on proxies for adverse selec-
tion problems and control variables. The model includes unreported year fixed effects. The full sample
includes 510 new CEO announcements over the period 2004-2013, where new CEOs are externally hired,
initial contracts are available through SEC filings, and the turnovers are not related to mergers and acqui-
sitions. The sample for column (2) include 334 outside CEOs and the matched inside CEOs that are hired
by a firm in the same industry and year, and with Size and Return closest to the sample firm. $Sensi-
tivity is the sensitivity of the value of the inducement equity award portfolio to a one percent change in
stock price, in thousands of dollars. Information Asymmetry is measured as the logarithm of (stock price
volatility in event window [0,1], divided by stock price volatility on event day -1), where event day 0 is the
announcement date and stock price is measured at five-minute intervals. IOS is the investment opportunity
set estimated as the factor score of investment intensity, market-to-book assets, geometric mean annual
growth rate of market value of assets, and R&D expenditures scaled by assets (Baber et al. 1996). Industry
Homogeneity is the industry average partial correlation coefficient, estimated using a two-factor regression
model of monthly firm stock returns on an equal-weighted industry return index and an equal-weighted
market index, averaged over the five years preceding the new CEO announcement (Parrino 1997). Search
Firm is an indicator of using an executive search firm . Outside CEO is an indicator that equals 1 for outside
CEO hires, and 0 otherwise. CEO Experience is measured as the principal component of prior CEO expe-
rience, which include CEO age, being a CEO before, number of prior CEO positions, prior CEO tenure,
number of industries with prior CEO experience, and prior CEO experience in the same industry as the
hiring firm. Board Overlap is an indicator for whether the incoming CEO and any board member previ-
ously served on the same board prior to the new CEO appointment or whether the incoming CEO worked
at a firm where any board member of the hiring firm was employed or served as a board member. Size is
the logarithm of book value of total assets, reported in millions of dollars. Leverage is the book value of
debt divided by the market value of equity. Volatility is the daily stock return volatility for the year prior to
the new CEO announcement. Return is the buy-and-hold stock return over the 12 months prior to the new
CEO announcement. ROA is the net income divided by the book value of total assets over the four quarters
prior to the new CEO announcement. *, **, and *** indicate p < 0.10, p < 0.05, and p < 0.01, based on
one-tailed tests when there is a predicted sign, two-tailed otherwise. t-statistics are in parentheses

identify these as inside CEO appointments. For each external CEO appointment in
our main sample, we match an inside CEO appointment by a firm in the same indus-
try and year, where Size and Return are closest to the sample CEO’s firm. We were
able to identify matched inside CEO appointments for 334 outside CEO appoint-
ments in our main sample. In Table 6 Column (2), we estimate Equation (3) using
Outside CEO in lieu of Search Firm. We find a positive and significant coefficient on
the indicator for CEOs from outside the firm.

In addition, there is less information asymmetry about CEOs with more experi-
ence. At the same time, CEOs with more experience may accept inducement grants
that are more sensitive to the announcement return because they expect the market to
respond favorably to their appointment. To the extent that the reduction in informa-
tion asymmetry from CEO experience is the dominating effect, we predict a negative
relation between CEO experience and $Sensitivity.

We measure CEO experience with the age of the new CEO at the time of the
appointment, whether the incoming CEO work ed as a CEO prior to the new CEO
appointment, the number of prior CEO positions, the number of years spent as a CEO
in the past, the number of unique industries worked as a CEO in the past, and whether
a prior CEO position was with a firm in the same industry as the hiring firm. The
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average CEO age is 51.22, and 295 (58%) have worked as a CEO prior to the new
appointment. Among the CEOs with prior CEO experience, more than half have held
just one prior CEO position, and the average tenure for prior CEO appointments is
3.32 years. In addition, most new CEOs with prior CEO experience worked as CEO
in only one industry prior to the new appointment, and 45% of them worked in the
same industry as their new employer.

We conduct a factor analysis of the CEO experience to identify those characteris-
tics that are correlated along the same dimension. The factor analysis produces one
factor with an eigenvalue greater than 1, CEO Experience, which captures the com-
mon variation in the CEO experience measures. In Table 6 Column (3), we estimate
Equation (3) usingCEOExperience in lieu of Search Firm. We find a positive relation
between $Sensitivity andCEOExperience. We infer from this result that the reduction
in information asymmetry from CEO experience is not the dominating effect.

4.4.3 Board-CEO employment overlap

Boards of directors with additional experience with the CEO are more informed about
the newly appointed CEO. If CEO-board connectedness substantially reduces infor-
mation asymmetry, we predict a negative relation between CEO-board connectedness
and $Sensitivity.

We measure CEO-board connectedness with Board Overlap, an indicator for
whether the incoming CEO and any board member previously served on the same
board prior to the new CEO appointment or whether the incoming CEO worked at a
firm where any board member of the hiring firm was employed or served as a board
member. We obtain employment history for the CEO and directors from Boardex.
The subsample with non-missing Board Overlap contains 471 outside CEOs.

In Table 6 Column (4), we estimate Equation (3) using Board Overlap in lieu of
Search Firm. We find no relation between the sensitivity of the inducement grant and
these measures of board experience with the CEO. One explanation for the lack of
a result is that information from prior experience is not equivalent to that obtained
specifically to evaluate the candidate for the new CEO appointment.

4.5 Risk, other compensation, and governance

Hiring firms may mitigate the risk of inducement grants that are sensitive to the
announcement return by entering into an implicit contract where the firm compen-
sates the incoming CEO for a negative CEO announcement reaction. To this end, we
investigate whether firms grant additional equity or reprice stock options within one
month of the new CEO announcement return. To test this, we collect Form 4 filings
for the CEOs and find no unscheduled grants or repricing during that period. The
lack of additional grants or repricing of stock options suggests that the firm does not
reduce the risk associated with the announcement return by compensating the CEO
for any loss of value that results from a negative new CEO announcement return. We
also consider that cash sign-on bonuses may compensate the CEO for bearing the
risk of inducement grants that are sensitive to the announcement return. We include
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Table 7 Inducement grant sensitivity, adverse selection problems and other equity compensation

$Sensitivity = β0 + β1Inf ormationAsymmetry + β2IOS + β3Industry Homogeneity

+ β4Size + β5Leverage + β6V olatility + β7Return + β8ROA

+ β9Annual Grants (Delta) + �iβiY eari + ε

(1) (2)

Information Asymmetry 11.811** 11.765**
(1.861) (1.875)

IOS 11.439*** 11.321***
(2.644) (2.671)

Industry Homogeneity –81.972** –80.225**
(–2.224) (–2.155)

Size 9.001*** 8.647***
(3.737) (3.563)

Leverage –2.203 –2.142
(–1.538) (–1.477)

Volatility 348.983* 376.289*
(1.798) (1.925)

Return 4.821 4.796
(1.258) (1.246)

ROA 9.734 10.205
(1.219) (1.331)

$Annual Grants 0.005***
(2.797)

Annual Grant Delta 0.414***
(2.908)

Constant –39.655** –38.461**
(–2.299) (–2.233)

Observations 510 510

PseudoR2 0.026 0.026

This table reports results from estimating Tobit regressions of $Sensitivity on proxies for adverse selection
problems and control variables. The model includes unreported year fixed effects. The full sample includes
510 new CEO announcements over the period 2004-2013, where new CEOs are externally hired, initial
contracts are available through SEC filings, and the turnovers are not related to mergers and acquisitions.
$Sensitivity is the sensitivity of the value of the inducement equity award portfolio to a one percent change
in stock price, in thousands of dollars. Information Asymmetry is measured as the logarithm of (stock price
volatility in event window [0,1], divided by stock price volatility on event day -1), where event day 0 is the
announcement date and stock price is measured at five-minute intervals. IOS is the investment opportunity
set estimated as the factor score of investment intensity, market-to-book assets, geometric mean annual
growth rate of market value of assets, and R&D expenditures scaled by assets (Baber et al. 1996). Industry
Homogeneity is the industry average partial correlation coefficient, estimated using a two-factor regression
model of monthly firm stock returns on an equal-weighted industry return index and an equal-weighted
market index, averaged over the five years preceding the new CEO announcement (Parrino 1997). Size is
the logarithm of book value of total assets, reported in millions of dollars. Leverage is the book value of
debt divided by the market value of equity. Volatility is the daily stock return volatility for the year prior to
the new CEO announcement Return is the buy-and-hold stock return over the 12 months prior to the new
CEO announcement. ROA is the net income divided by the book value of total assets over the four quarters
prior to the new CEO announcement. $Annual Grants is the grant date fair value of total equity granted in
the first year after the new CEO announcement, in thousands of dollars. Annual Grant Delta is the grant
date sensitivity to one percent change in stock price of total equity granted in the first year after the new
CEO announcement, in thousands of dollars. *, **, and *** indicate p < 0.10, p < 0.05, and p < 0.01,
based on one-tailed tests when there is a predicted sign, two-tailed otherwise. t-statistics are in parentheses
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the amount of cash sign-on bonuses as an additional explanatory variable and find,
in untabulated results, that our conclusions are unchanged.

Annual equity grants designed to resolve moral hazard problems may also help
to reduce adverse selection problems. To consider this, we examine how subsequent
equity grants relate to $Sensitivity.20 We measure the grant date fair value and the
sensitivity of the equity granted in the CEO’s first year in office to a one percent
change in stock price (delta). In many cases, the Summary Compensation and Plan-
Based Awards tables of the proxy statement combine the inducement equity grants
with the other annual equity grants. To isolate and measure annual equity grants that
are not part of the inducement equity grant, we collect annual equity grants from
Form 4 filings for the newly hired CEO. We focus on Form 4 filings for the first 12
months following the new CEO announcement to reduce the influence of variation
in employment time at the first fiscal year-end.21 In Table 7, we find positive and
significant relations between $Sensitivity and both the grant date fair value and delta
of the annual equity grants. At the same time, we continue to find evidence in support
of our hypotheses after controlling for other annual equity compensation measures.

If the CEO expects a positive reaction to the announcement, it is possible that
firms with weaker governance structures compensate the executive with inducement
grants that are more sensitive to the announcement return to enrich the CEO. We test
this conjecture by examining the relation between $Sensitivity and board size and
the proportion of the board that is independent. In untabulated results we find no
evidence of a relation between these measures and $Sensitivity.

5 Conclusion

We investigate how information asymmetry about the CEO influences contractual
features. We focus on the sensitivity of inducement grants to the announcement of
new CEOs. We predict and find that firms facing greater information asymmetry
about the new CEO contract with inducement grants that are more sensitive to the
announcement return. We also predict and find that firms with greater potential losses
from underinvestment in risky projects and firms facing a higher cost of identifying
and replacing a less productive CEO contract with inducement grants that are more
sensitive to the announcement return. Consistent with CEOs accepting inducement
grants that are more sensitive to the announcement return when they correctly expect
the market to react favorably to their appointment, we find a positive relation between
$Sensitivity and the announcement return.

We consider whether factors that reduce information asymmetry relate to the sen-
sitivity of the inducement grant to the new CEO announcement return. We find that

20Dutta (2008) suggests that the portfolio of CEO equity ownership may help resolve adverse selection
problems related to CEO skill when both effort and skill affect the value of the equity holdings.
21We find, in untabulated results, that the grant date fair value and delta of equity granted in the first
year are $1,651,980 and $21,330, which are significantly less than the inducement grant magnitude and
inducement grant sensitivity of $3,206,030 and $33,450, respectively.
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inducement grant sensitivity is negatively related to the use of a search firm and
appointing an internal CEO. We find no evidence that boards allow CEOs to benefit
from misrepresenting their type, nor that boards mitigate inducement grant risk by
compensating the CEO for a negative CEO announcement reaction.

Taken together, our evidence supports our prediction that firms provide induce-
ment grants that are more sensitive to the announcement return to help resolve
adverse selection problems that result from information asymmetry about the new
CEO. We shed new light on how boards of directors address one of the most impor-
tant tasks they face: appointing a new CEO (Hermalin 2005; Adams et al. 2010).
We contribute to understanding the use of compensation schemes to resolve adverse
selection problems (Dutta 2008). Our findings are an important addition to prior lit-
erature that focuses on the magnitude of inducement grants to compensate the CEO
for forgone wealth and the risk of the employer (e.g., Fee and Hadlock 2003; Xu
and Yang 2016), and contribute to literature that investigates contracting to address
uncertainty when hiring new CEOs (Darrough andMelumad 1995; Gillan et al. 2009;
Xu and Yang 2016; Carter et al. 2019). Finally, our study is related to literature
on contracting to resolve adverse selection problems in other settings (Houston and
Ryngaert 1997; Cadman et al. 2014).
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Appendix A

This appendix describes inducement equity grant types and sensitivity calculations,
and presents a figure portraying how grants with specific features correspond to the
various announcement return sensitivity categories.

The grant types (Categories) are as follows:

1. Pre Stock #: 500 shares of stock granted two days prior to the CEO announcement;
2. Pre Stock $ : stock with a total value of $50,000, granted two days prior to the

CEO announcement;
3. Pre Option #: 1,000 stock options granted two days prior to the CEO announcement;
4. Pre Option $ : Stock options with a total value of $60,866.86 granted two days

prior to the CEO announcement;
5. Post Stock #: 500 shares of stock granted at the end of the day following the CEO

announcement;
6. Post Stock $ : stock with a total value of $50,000, granted at the end of the day

following the CEO announcement;
7. Post Option #: 1,000 stock options granted at the end of the day following the

CEO announcement;

Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits
use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit
to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made.
The images or other third party material in this article are included in the article's Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in the article's Creatove Commons licence and your intended use
is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/
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8. Post Option $ : stock options with a total value of $50,000, granted at the end of
the day following the CEO announcement.

To calculate the sensitivity to a one percent announcement return, $Sensitivity
Grant, assume that the stock price two days prior to the announcement is $100 and
the announcement return is one percent ($1). Also assume that options are granted
at the money and that the parameters to determine the stock option values include
stock volatility of 0.3, time to expiration of seven years, dividend yield of zero and a
risk-free rate of 10%. Also, assume the input parameters are constant across the new
CEO announcement. With these assumptions, the sensitivity of each grant type to a
one percent announcement return is as follows.

The one percent announcement return increases the value of Pre Stock # from
$50,000 to $50,500, resulting in a sensitivity of $500.

Pre Stock $ has the same sensitivity as Pre Stock #, because the contracted value
of shares equates to 1,000 shares. A one percent announcement return increases the
value of Pre Stock $ from $50,000 to $50,500, resulting in a sensitivity of $500.

The value of Pre Option #, which includes options granted prior to the new CEO
announcement, is $60,866.86. The sensitivity of the option value to a one percent
change in stock price is one percent * $100 (the stock price) * .88309 (the option
delta) * 1,000 (the number of options), which is $883.09.

Pre Option $ includes options granted prior to the new CEO announcement. Based
on the assumptions in this example, $60,866.86 granted two days prior to the CEO
announcement is equivalent to 1,000 options. The sensitivity of the option value to a
one percent change in stock price is one percent * $100 (the stock price) * 0.88309
(the option delta) * 1,000 (the number of options), which is $883.09. Note that this is
the same sensitivity as Pre Option #.

Post Stock # is sensitive to the announcement return because the number of
shares is contracted prior to the announcement. The value of the 500 contracted
shares increases by one percent, for a sensitivity of $500. This example illustrates
that despite granting the shares after the announcement, when the number of shares
is contracted before the announcement the value of the shares is sensitive to the
announcement return.

Post Stock $ is unaffected by the CEO announcement return; the sensitivity of Post
Stock $ is zero. After the announcement, the firm issues 495.05 shares to meet the
contracted $50,000.

To estimate the sensitivity of Post Option #, we first estimate the pre-announ-
cement value of the options using the pre-announcement stock price and option
pricing inputs. In this example, the Black-Scholes value is $60,866.86 for the 1,000
stock options if granted prior to the new CEO announcement. An announcement
return of one percent would cause the exercise price of the actual grant to increase
by one percent, and assuming all other inputs remain constant, the Black-Scholes
value of the 1,000 options granted after the announcement is $61,476.53. Therefore,
the sensitivity of Post Option # to a one percent announcement return is the differ-
ence between the post-announcement value of $61,476.53 and the pre-announcement
value of $60,866.86, which is $608.67.

309



B. Cadman et al.

Post Option $ is unaffected by changes in stock price around the CEO announce-
ment; therefore, the sensitivity of Post Option $ is zero. After the announcement, the
firm issues stock options to meet the contracted value of $50,000.

Appendix B: Variable definitions

$Sensitivity Sensitivity of the value of the inducement equity award
portfolio to a one percent change in stock price, reported
in thousands of dollars.

Induce Equity Grants Value of all inducement equity grants in thousands of
dollars.

Sign-on Cash Bonus Sign-on cash bonus in thousands of dollars.
Information Asymmetry Logarithm of (stock price volatility in event window

[0,1], divided by stock price volatility on event day -1),
where event day 0 is the announcement date and stock
price is measured at five-minute intervals.

Industry Homogeneity Industry average partial correlation coefficient, estimated
using a two-factor regression model of monthly firm
stock returns on an equal-weighted industry return index
and an equal-weighted market index, averaged over the
five years preceding the new CEO announcement (Par-
rino 1997).

IOS Investment opportunity set estimated as the factor score
of investment intensity, market-to-book assets, geometric
mean annual growth rate of market value of assets, and
R&D expenditures scaled by assets (Baber et al. 1996).

Size Book value of total assets, reported in millions of dollars.
Volatility Daily stock return volatility for the year prior to the new

CEO announcement.
Return Buy-and-hold stock return over the 12 months prior to

the new CEO announcement.
ROA Net income divided by the book value of total assets over

the four quarters prior to the new CEO announcement.
CAR[j, k] Abnormal return within the event window [j, k] using the

market model, where the announcement date is day 0 and
the market model is estimated with daily returns for the
window [–160, –61].

Ind. Adj. ROA Net income divided by the book value of total assets over
the four quarters after the announcement date minus the
industry average ROA over the same period.

Ind. Adj. Return Buy-and-hold stock return over the 12 months after the
new CEO announcement minus the industry average
Return over the same period.

Search Firm An indicator of using an executive search firm.
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$Annual Grants Grant date fair value of total equity granted in the first
year after the new CEO announcement, in thousands of
dollars.

Annual Grant Delta Grant date sensitivity to one percent change in stock price
of total equity granted in the first year after the new CEO
announcement, in thousands of dollars.

CEO Factor The principal component of prior CEO experience, which
includes CEO age, being a CEO before, number of prior
CEO positions, prior CEO tenure, number of industries
with prior CEO experience, and prior CEO experience in
the same industry as the hiring firm.

Outside CEO An indicator that equals 1 for outside CEO hires, and 0
otherwise.

Board Overlap An indicator for whether the incoming CEO and any
board member previously served on the same board prior
to the new CEO appointment or whether the incoming
CEO worked at a firm where any board member of the
hiring firm was employed or served as a board member
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