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Abstract

My dissertation focuses on corporate governance and executive compensation. By re-

lating the two components of the labor market outcome, job assignments and executive

compensation, I investigate: a) how pay levels and turnover dynamics are determined in

the executive labor market, b) the impact of the preceding labor market competition on

corporate outcomes.

Chapter one studies complementarities between executive and firm characteristics to

identify the sources of matching synergy. Productivity parameters reflecting the relative

importance of various complementarities are structurally estimated through a multi-

dimensional matching model. Complementarity between the diversification degree of

the firm and the cross-industry experience of the manager and complementarity between

the R&D intensity of the firm and the technical education of the manager are shown to

be more important than the well-known size/talent complementarity. Further, executive

compensation, announcement abnormal returns, subsequent Tobin’s Q, and executive

tenure duration are all higher for better executive-firm matches.

Chapter two is coauthored with Rajesh K. Aggarwal and Huijing Fu. Acharya,

Myers, and Rajan (2011) theorize that self-serving actions and rent extraction by CEOs

can be constrained by subordinate managers when the managers’ efforts are needed in

production. This force, which they call internal governance, works best when the CEO

and the managers are both important to firm output, in the sense that their relative

contributions to firm value are balanced. We empirically examine the effects of internal
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governance on firm investment and performance. We develop a measure of internal

governance that captures the relative contribution of the CEO compared to non-CEO

executives in firm value creation. Consistent with the theory, we find that there is a

hump-shaped relation between relative contributions and corporate investment measured

as either capital expenditures or R&D spending. We also find a hump-shaped relation

between relative contributions and several measures of firm performance: Tobin’s Q,

ROA, and free cash flow. The hump-shaped relations between investment and relative

contributions and between firm performance and relative contributions are more evident

for firms with a greater age difference between the CEO and the managers, firms in

growing industries, firms with non-founder CEOs, firms with weaker external monitoring,

and firms in which internal managers are more likely to become CEO in the future.

Further, neither external governance nor board governance diminishes the importance

of internal governance. Overall, our results are strongly supportive of the theory.
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Chapter 1

The Determinants and Impact of

Executive-Firm Matches

1.1 Introduction

The efficient matching of executives with different skill sets to firms with different en-

dowments creates economic surplus (Rosen 1981, 1982). However, the match-specific

productivity and its joint impact on executive compensation and corporate outcomes

have not been carefully examined in the literature. This paper studies the sources of

match-specific productivity using a competitive assignment model of the executive labor

market. The fundamental concept of matching is that the same agent matched with

different partners generates different levels of output. The structural model employed in

this paper identifies match-specific productivity by cross-sectional comparisons between

1



actual and counterfactual matches.

The match-specificity in productivity comes from several complementarities in firm

and executive attributes. First, there is the well-known complementarity between firm

size and managerial talent.1 Second, the degree of diversification of the firm is comple-

mentary to the cross-industry experience of the manager. Third, the R&D intensity of

the firm is complementary to the technical expertise and innovation propensity of the

manager. These complementarities underlie the assortative matching between heteroge-

nous firms and executives that is observed in the data. Productivity parameters reflecting

the relative strength of the complementarities are estimated structurally in a unified set-

ting. Estimated matching weights show that the latter two empirically underexplored

complementarities are even more important sources of match-specific productivity than

size/talent.

Executive compensation is modeled as the endogenous matching price that sustains

a stable equilibrium. The three complementarities largely capture the cross-sectional

variation in the pay levels of newly appointed senior executives. This is intuitive: initial

managerial pay is dependent on the (observable) credentials and characteristics of both

firms and executives, which presumably predict productivity. Results in the first part of

the paper show that the proposed complementarities jointly explain the two components

of executive labor market outcomes: job assignments and executive pay.

Further, estimated initial matching quality, a function of the heterogeneous firm and

executive characteristics, positively maps onto post-matching performance: announce-

1see for example Rosen 1982; Gabaix and Landier 2008.
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ment day and accumulative abnormal returns, Tobin’s Q, and executive tenure duration.

For example, firms with matching quality in the highest decile have on average a 0.85%

higher announcement day abnormal return than firms with matching quality in the lowest

decile. Matching quality is also significantly and positively associated with subsequent

annual Tobin’s Q. A one-standard-deviation increase in matching quality increases To-

bin’s Q by 0.13, after controlling for other firm financial characteristics and firm fixed

effects. Also, higher matching quality is related to higher stability of job matches. A

one-standard-deviation change in matching quality changes executive tenure duration by

1.6 years. Results in the second part of this paper thus show the real economic impact

of executive-firm matching on both parties involved. The results also provide exter-

nal validation that the estimated matching quality captures the initial match-specific

productivity reasonably well.

Very few empirical studies use heterogeneities in both firm and manager types to

explain cross-sectional difference in pay levels by consistently estimating match-specific

productivity. However, as Graham et al. (2009) pointed out in their conclusion, ex-

ploring factors behind the fixed effects and allowing interaction between firm and man-

ager attributes are very challenging but interesting tasks to both labor and financial

economists. Further, most work in compensation focuses on testing predictions about

the cross-sectional determinants of CEO incentives or pay. This paper takes a different

approach – it structurally analyzes the entire cross-sectional distribution of pay levels

(post turnover) as an equilibrium outcome.
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The senior executive labor market is characterized by differentiated, indivisible “goods”

for which an infinite supply does not exist. At the same time, the marginal productivity of

a manager depends on where she works, and the marginal productivity of a firm depends

on its leadership. Therefore, executive-firm matches are formed intentionally to capital-

ize on both parties’ capabilities. The matching of managers to jobs likely contributes

to the substantial differences in corporate policies, corporate outcomes, and executive

compensation. However, one can not rely on the regression of compensation on firm and

manager attributes to identify match-specific productivity. In a competitive assignment

framework, compensation includes the opportunity costs of mismatch. For an average

manager, compensation is low if she matches with a bad firm because of the low output

generated. On the other hand, her compensation is also low if she randomly matches to

a very good firm by chance: this firm has to be compensated for its willingness to match

with this manager because the match destroys its opportunity to match with a better

manager who could generate higher productivity. In the extreme case, this can lead to

a negative wage for a mediocre manager at a very high type firm. In general, executive

compensation for a given manager can be non-monotone, e.g., increasing when the firm

attribute is low and decreasing when the firm attribute is high, possibly including several

intervals of increasing and decreasing effects due to the multi-dimensionality of matching.

Thus, it is important to examine market-wide job assignments when studying the other

component of the executive labor market outcome – the cross-sectional distribution of

executive compensation.
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A lot can be learned by studying the observed equilibrium outcome. Estimates of

the productivity parameters show that interactions between firm and executive charac-

teristics are much more extensive than have been suggested in prior literature. Besides

the complementarity between managerial talent and firm size (Rosen 1981, 1982; Gabaix

and Landier 2008), this paper shows additional channels of match-specific productivity.

The variety of industries to which an executive has been exposed along her career path

is complementary to the degree of diversification of the firm. Rose and Shepard (1997)

show that the higher pay in similarly sized, yet more diversified firms is driven by the

match between more skilled managers and more complex asset structures. They present

evidence that the pay premium is consistent irrespective of the level of CEO tenure and

that new CEOs hired at already diversified firms earn more than incumbent CEOs who

diversify their firms. Therefore, the pay premium is not driven by entrenched CEOs who

diversify their firm’s operations. However, for Rose and Shepard, the goal of their paper

is to differentiate between the matching and entrenchment hypotheses, but not to dis-

cover which managerial skill complements the degree of diversification of the firm. The

goal of my paper is to explore the sources of match-specific productivity. This paper finds

the managerial attribute – cross-industry experience, to be complementary to the degree

of diversification of the firm. It then links the estimated match-specific productivity to

post-matching outcome variables. Results confirm that the complementarity between

cross-industry experience and diversity in business scope is an important component of

match-specific productivity.
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In addition, the R&D intensity of a firm is complementary to the technical expertise

and innovation propensity of its top executives. An innovative firm calls for competen-

cies, structures, and processes that support the firm’s continuing search for new tech-

niques, products, and markets. The information-processing task in such an environment

is generally more complex, and it requires that the top executives be more creative and

receptive to innovation. Managers with more technical expertise who are prone to in-

novation, as measured by their educational background, are more valuable in such an

environment and would be better motivated in research oriented firms. Using matched

employer-employee data in the software industry, Andersson et al. (2009) show that

software firms with high potential to upside gains from innovation pay higher compensa-

tion. They argue that this pay premium reflects the sorting of star workers to firms that

place the highest value on their innovation skills, citing the “economics of superstars”

argument from Rosen (1981). Again, my paper identifies the complementary firm- and

manager-level heterogeneities that give rise to match-specific productivity in innovation.

Therefore, my paper links pay to productivity. Results in this paper reveal that research

intense firms matched with innovative managers pay a premium for higher productivity

in innovation, as reflected in the superior post-matching outcomes.

The parsimonious structural model specified in this paper allows players on both

sides of the labor market to have arms-length bargaining power. Results show that

in the matching game, companies possess the majority (over 90% on average and at

the median) of the bargaining power. However, higher matching quality shifts more
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bargaining power to the manager’s side.

This paper lies at the intersection of corporate finance, personnel economics, and

industrial organization. The conceptual contribution is to relate the two components of

executive labor market outcomes: job assignments and compensation. This is the first

paper that structurally estimates a competitive assignment model of the executive labor

market in order to investigate the sources of match-specific productivity.

The empirical contribution is to apply the theoretical assignment model (Roth and

Sotomayor 1990) to data. The empirical estimation strategy in this paper does not re-

quire directly solving for equilibrium allocations and thus allows the extension to multiple

complementarities. The multi-dimensional competitive assignment model captures the

sources of match-specific productivity more comprehensively. It addresses an important

yet unsolved question: how to empirically estimate the strength of multiple complemen-

tarities (Milgrom and Roberts 1995) in the context of the executive labor market.

The methodological contribution is to introduce market-wide cooperative game the-

ory to executive compensation. The study of heterogeneities and complementarities in

executive and firm attributes has been viewed by both labor and financial economists

as an interesting, yet very challenging task. To study match-specific productivity from

assortative matching, one needs to move away from individual decision making to a game

where interactions between players are considered. However, both job assignments and

executive compensation then become endogenous. This paper uses cooperative game

theory to account for interactions among multiple players on both sides of the market.
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The structural estimation of the game-theoretic competitive assignment model provides

consistent estimation of the match-specific productivity.

1.2 Literature Review

1.2.1 The Matching Concept

Extensive empirical works suggest that executives are heterogenous. Bertrand and

Schoar (2003) find that different managers have different styles and that manager fixed

effects are correlated with corporate policies. Other studies (e.g., Parrino 1997; Milbourn

2003; Murphy and Zábojník 2004; Kaplan, Klebanov, and Sorensen 2010) examine the

role of managerial skills in the executive labor market and suggest the importance of

diverse managerial attributes (e.g., firm- or industry-specific knowledge, education, in-

terpersonal and execution-related skills) to a firm’s hiring decisions. However, there has

been limited integration of the heterogeneity of managerial skills and the firm-specific

use of these skills into the compensation literature.

Roth and Sotomayor (1990) describe the general difference between two-sided match-

ing markets and commodity markets as follows. While the identity of the agents who

are trading on commodity markets does not matter – the product is a commodity; in

matching markets, agents on both sides of the market care about whether they trade

with the right partners. The senior executive labor market is a clear example of a match-

ing market. The expertise of a manager is not a commodity – her marginal productivity

depends on where she works, and therefore varies at different firms. The capabilities of
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individual firms are not commodities either. Both the manager and the firm care about

whether they are matched with the right employer/employee, and the source of value

creation in this market comes from the compatibilities between heterogenous manager

attributes and firm attributes. Therefore, the concept of a matching market captures

more rigorously the theoretical underpinnings of the executive labor market.

Gabaix and Landier (2008) (see also Terviö 2008) made a great contribution by

integrating the competitive assignment model into the compensation literature. They

model the determination of CEO pay levels as a competitive assignment game based

on the complementarity between firm size and managerial talent. They focus on the

time series aspect of executive compensation. Their calibration results show that the

rising trend in compensation can be explained by the increase in firm size. Their results

also imply that even a small difference among firms (in terms of firm size) could lead

to substantial variation in the firms’ abilities to be matched with better managers (in

terms of talent). At the same time, these results suggest that mismatch could lead to

huge opportunity costs and real economic consequences. It is worth noting that their

paper derives equilibrium implications from the assumption of one-dimensional matching.

Therefore, it is not possible in this setting to study other sources of firm- and manger-level

heterogeneities that give rise to assortative matching. However, the one-dimensionality

in executive-firm matching is just a modeling abstraction (see for example Eisfeldt and

Kühnen, 2010). Because of the important welfare implications of matching in the senior

executive labor market, it is crucial to identify on which dimensions firms and managers
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match in order to increase joint-productivity and to quantify how relatively important

those dimensions are. In this paper, I propose a multi-dimensional matching model

to capture the sources of match-specific productivity and explain the cross-sectional

distribution of pay levels.

Graham, Harvey, and Puri (2009) provide evidence consistent with matching between

the behavioral traits of executives and corporate growth as well as the impact of matching

on pay structure. The focus of the first part of my paper is on the inherent relation

between job assignments and another important component of executive compensation

– pay levels. In particular, the determination of post-turnover compensation should

depend on how much a manager with a given skill set is worth to a specific company

under the general labor market conditions. In the second part, I examine the impact of

match-specific productivity on corporate outcomes and executive tenure duration.

1.2.2 Methodology

Identifying matching dimensions and consistently estimating their relative importance

have been viewed as challenging tasks by both financial and labor economists. Although

often recognizing the non-randomness of assignments in the executive labor market, few

studies were able to accommodate the endogenous sorting and matching in empirical

analysis, with only one recent paper (Graham, Li, and Qiu, 2009) suggesting the inclu-

sion of an executive-firm dummy. My paper proposes a multi-dimensional competitive

assignment model to account for assortative matching in the executive labor market and

consistently estimate the match-specific productivity.
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This paper is inspired by the literature that applies two-sided matching models to

a variety of contexts, including the marriage market (Becker 1973); mergers and ac-

quisitions (Park 2009); and the venture capital market (Sorensen 2007). Nevertheless,

relatively little empirical research has been devoted to understanding matching in the

senior executive labor market. Also, prior research mostly focused on a single matching

dimension. The multi-dimensional matching model in this paper quantifies the relative

importance of various matching dimensions and sheds light on efficient resource alloca-

tion in the executive labor market.

Most assignment models assume that a fixed sharing rule predetermines how the

total output from any given match is split between the matched pair (e.g., Sorensen

2007). The setting in this paper is different. It allows utilities to be transferable so that

the division of match output is determined endogenously at the time the match occurs

(and is different across matches). Of course, with transferable utility, the model does

not allow one to separately identify preference parameters for managers and firms, as the

match production function estimated is at the level of executive-firm pairs. However, the

research focus in this paper is not to derive the primitive preferences of the individual

players, as the preferences here are purely monetary.

The maximum score estimation in the empirical part borrows insights from semi-

parametric and nonparametric identification of single-agent, discrete choice problems in

Manski (1975) and Matzkin (1993). More recently, Fox (2009) provides proofs of set

identification and consistency for maximum score estimators in a two-sided matching

11



game. This paper takes advantage of this estimation approach to make inferences about

the relevant characteristics for the job-match formation without using performance vari-

ables. This technique, based on a semi-parametric maximum score estimation developed

by Fox (2009), is particularly attractive given that there is no profit data at the execu-

tive level, and the market value of the firm depends on both current executives and the

expectation on future executives.

1.3 The Competitive Assignment Model

The executive labor market has two finite and disjointed sets of agents: firms C =

{c1, c2, ..., ck} and managers M = {m1,m2, ...,ml}. Both types of agents simultaneously

maximize their expected utilities by making their matching decisions. Utility is expressed

in monetary terms and is transferable between agents. The search for a match is costless

in the model.2 Players observe the lists of potential employers and employees and have

frictionless access to potential partners. Each player from a given set seeks to form

partnerships with player(s) from the opposite side. Each firm cn ∈ C may hire at most

qn managers, but each manager works only for one firm.3 Suppose company cn hires

manager mu to be one of its top executives. Let F (cn,mu) (analogous to a structural

revenue function) denote the value generated by the post-hiring production function for

the matched pair. The production function transforms the firm’s endowment (captured

2Imposing search costs that are symmetric across actual and counterfactual partners does not change
the results.

3In the empirical part, I combine separate matches of one manager to multiple related companies (for
example, subsidiary and the parent) in the same market to one match.
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by firm attributes) and the manager’s skills (captured by manager attributes) into some

joint output which is shared between cn and mu. The hiring firm cn retains a positive

payoff V (cn ,mu) and pays p(cn ,mu) as compensation to manager mu.4 Therefore, if cn

and mu are matched:5

F (cn,mu) = V (cn,mu) + p(cn,mu) (1.1)

An assignment A is a k× l matrix with elements anu ∈ {0 , 1}, defined for all possible

pairs (cn,mu) ∈ C ×M , where anu = 1 if cn and mu are matched and anu = 0 if cn and

mu are unmatched.6

The set of all employed executives by company cn under A is denoted as Hcn , i.e.,

Hcn = {mu ∈M s.t. anu = 1}. Hmu is similarly defined for manager mu.

An outcome (~V , ~p,A) for this market is determined by specifying an assignment and

the way in which the total value generated by each match is split between the two

partners.

A player can block an assignment if the player prefers to stay alone. A pair of players

(counterfactual partners) can block an assignment if they are currently unmatched, but

both would be better off if they got matched. I adopt one of the most common equilibrium

4Following the standard job matching model (Jovanovic 1979a, b; McLaughlin 1991), I assume that
managers write spot contracts with the company and that managerial compensation is flexible and
negotiated each period.

5For simplicity, I assume if cn and mu are both left unmatched, then: V (cn,mu) = 0 and p(cn,mu) =
0. Since all matches generate positive incremental surplus, no agent will prefer to deviate and be left
unmatched.

6“No agent left unmatched” implies no row sums or column sums will be equal to 0. “Filled quota”
implies the row sum for cn equals qn and the column sum for mu equals 1.
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notions in the matching literature and define a matching outcome (~V , ~p,A) to be pair-wise

stable if it is not blocked by any individual player or any pair of players. Two necessary

conditions for the pair-wise stable equilibrium arise from the equilibrium definition:

If (~V , ~p,A) is pair-wise stable, then for each ci ∈ C and cj ∈ C (ci 6= cj), the following

two inequalities must be satisfied ∀ mi ∈ (Hci) and mj ∈ (Hcj ):
7

[F (ci,mi)− p(ci,mi)] ≥ [F (ci,mj)− p(cj ,mj)] (1.2)

and

[F (cj ,mj)− p(cj ,mj)] ≥ [F (cj ,mi)− p(ci,mi)] (1.3)

The intuition for these conditions is: an assignment is stable if no pair of counterfac-

tual partners can break off the current matching and be both strictly better off under

a new assignment when they are matched. Consider a subset of the actually matched

pairs: {(ci,mi); (cj ,mj)}. Suppose ci wants to form a blocking pair with mj . The payoff

it can get is at most [F (ci,mj) − p(cj ,mj)] because it has to pay mj at least p(cj ,mj)

to attract her away from her current employer cj . In a stable equilibrium, ci would not

do that because this counterfactual payoff is not greater than the actual payoff when

matched with the current partner mi, which is [F (ci,mi) − p(ci,mi)].
8 By the same

logic, the blocking pair (cj ,mi) fails if condition (3) holds.

7From now on, I use the same indices to denote the company and its matched executive(s).
8ci’s payoff will be even lower if it were to make mj strictly better off by paying her higher than

p(cj ,mj).
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Rearranging terms, we get the incentive compatibility condition for ci and mj :

F (ci,mi)− F (ci,mj) ≥ p(ci,mi)− p(cj ,mj) (1.4)

and the incentive compatibility condition for cj and mi:

F (cj ,mj)− F (cj ,mi) ≥ p(cj ,mj)− p(ci,mi) (1.5)

The pairwise incentive compatibility conditions illustrate the fact that in a match-

ing market, the decision of two players to team up depends on their effective choice

sets, which are constrained by the decisions of other players in the market. Therefore,

compensation is endogenous in the matching model and is determined not only by the

attributes of the manager and her employer, but also by the interactions of other players

in this market. These two inequalities underlie the maximum score estimation introduced

in the next section.

1.4 Maximum Score Estimation

1.4.1 Structural Identification

A job match can be viewed as combining the capabilities of a manager (e.g., talent,

experience, knowledge) and the capabilities of a firm (e.g., tangible and intangible assets)

to yield an output. Accordingly, the production function F describes how the inputs

of company and manager attributes transform into a matching output. To estimate
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F , I apply a semi-parametric approach (closely related to the approach developed in

Fox (2009a), see Appendix II), which specifies the production function up to a set of

productivity parameters ω. ω describes the observed matching pattern in the executive

labor market and thus reveals the primitives that govern this market, such as the degrees

of complementarities or substitutabilities in company and manager attributes. ω is

structurally identified in the main analysis. That is, the identification comes from the

assumption that the observed outcome is the equilibrium outcome.

I define the parameter space to be Ω = Rχ, where χ is the number of productivity

parameters to be estimated. Let FDω (ci,mi) be the deterministic part of the match

output generated by the pair (ci,mi), given parameter value ω.

For pairwise comparisons, the stable equilibrium conditions require the observed pairs

of matches to satisfy inequalities (4) and (5) at the same time. Maximum score estima-

tion thus searches across Ω to find ω̂ that maximizes the number of pairwise stability

conditions (i.e., minimize the number of violated conditions). In other words, the estima-

tion algorithm picks ω̂ that makes the observed outcome best fit the equilibrium outcome

in terms of the equilibrium conditions. This is analogous to other common approaches

taken in structural estimation, like matching moments or maximizing likelihood. The
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objective function is the number of satisfied I.C. conditions:

max
ω

Q(ω) =

Y∑
y=1

My∑
i=1

My∑
j=i+1

1{[FDω (ci,mi)− FDω (ci,mj)] ≥ [p(ci,mi)− p(cj ,mj)]

∪[FDω (cj ,mj)− FDω (cj ,mi)] ≥ [p(cj ,mj)− p(ci,mi)]}

(1.6)

ci denotes the vector of firm i’s attributes, and mi denotes the vector of manager

i’s attributes. My is the number of matches observed in market y. I assume there is

one national senior executive labor market every year and markets in different years are

independent of each other.9

Following random utility models, unobserved heterogeneity is introduced as informa-

tion that is observable to, and taken into account by, the players but not observable to

the econometrician. Statistical consistency of the maximum score estimators rests on

the assumption that the error terms follow the rank order property. The rank order

property implies that the deterministic matching game under the matching A2 violates

more incentive compatibility conditions than under the matching A1 if and only if from

an ex-ante perspective A1 is more likely to occur than A2 after the errors are drawn.10

9To relax the assumption of historical independence, I pool agents in two consecutive years together
and perform the same estimation. The point estimates are robust, although the statistical fit of the
estimation reduces due to the dramatic increase in the number of inequality conditions. This is similar
to adding year dummies in the regression context to reflect the market conditions, such as business cycle.
One could also envision several distinctive markets for one year, determined, for example, by geography
or industry. Since there is not enough information to clearly delineate such markets, I did not choose
this approach, which would impose a stricter structure on the data.

10see Fox (2009b) for more details. For example, the rank order property holds approximately if the
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1.4.2 Hypothesis on the Sources of Match-specific Productivity

One of the primitives that governs a two-sided matching game is the concept of com-

plementarity versus substitution. Value creation from matching depends directly on

the combination of both parties’ capabilities: some could be the strength building on

strength, others could be strength of one party substituting for what the other party

lacks. Two factors are complements in production if raising the level of one factor in-

creases the marginal return to raising the level of the other factor. Technically, the

cross-partial derivative of a production function with respect to the two corresponding

manager and company attributes is positive if there is complementarity between these

attributes. On the other hand, two factors are substitutes in production if the cross-

partial derivative is negative. Becker (1973) showed that assortative matching comes

from the complementarity of certain characteristics of players on different sides of the

market. If players’ characteristics are substitutes, there will be anti-assortative matching

in equilibrium.

Previous literature in the executive-firm matching area primarily focused on the

complementarity between managerial talent and firm size. The argument is that the

larger the firm, the larger the stock of resources that can be affected by managerial

decisions. The empirical analysis is more complicated in a multidimensional setting

when players are characterized by a vector of attributes. A general analytical solution

for the equilibrium outcome of matching players with multidimensional attributes does

error terms are i.i.d. and holds exactly if the error terms are match-specific.
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not exist in the literature. To identify the empirical model, I rely on the property that

realized matches constitute the pairwise stable equilibrium outcome of an assignment

game (Shapley and Shubik, 1972).

Theoretical literature in this area provided no guidance as to which managerial abili-

ties are complementary (or substitutable) to which firms’ attributes. Studies of manage-

rial characteristics show that management skills spread across many dimensions. Thus,

there is no particular reason to believe that executive-firm matching is one-dimensional.

Some managerial skills can be measured or at least observed. Beyond the established

complementarity between firm size and managerial talent, in this paper I explore in

this paper two other important dimensions of executive-firm matching related to cor-

porate strategies – diversification and innovation. In particular, I propose that the

match-specific productivity comes from the following complementarities between firm

and manager attributes as well:

Hypothesis 1) A manager’s cross-industry work experience is complementary to the degree

of diversification of a company.

A number of papers (e.g., Berry, Bizjak, Lemmon, and Naveen 2006; Rose and Shep-

ard 1997) show that the labor market for senior executives is different across diversified

and focused firms. Managing a multi-divisional firm is a different task from managing a

single-segment firm. Due to the diverse nature of conglomerate operations, an executive

who does not possess cross-industry knowledge will find it more challenging to manage
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a diversified firm. On the other hand, if an executive has focused on one industry, that

past work experience will make her more comfortable dealing with single-segment com-

panies. Therefore, a manager’s cross-industry work experience is complementary to the

diversification degree of a company.11

Hypothesis 2) A manager’s technical expertise and innovation propensity is complemen-

tary to the R&D intensity of a firm.

Research intensive firms require higher levels of technological know-how and expect

their top executives be able to quickly process new ideas. A marker of this skill is ad-

vanced education, especially in science. Furthermore, when making capital budgeting

decisions, management often faces a choice between earnings-focused short term invest-

ments and investments in risky, long term innovation projects. Education serves, to

some extent, as an indicator of a person’s value and cognitive preferences. Specifically, a

higher degree level and science-related training are associated with greater propensity for

innovation (e.g., Guthrie, et al., 1991; Wiersema and Bantel 1992). A person educated

in engineering generally can be expected to have a somewhat different cognitive base

from someone educated in history or law. In the management psychology literature, the

educational background of managers has been used to predict innovation. The consis-

tent finding is that the level of formal education of central decision-makers is positively

related to their receptivity to innovation (e.g., Becker 1970; Kimberly and Evenisko,

11An alternative hypothesis is that a manager’s cross-industry work experience is substitutable to the
diversification degree of a company. If a firm plans on dramatic strategic change in its business, it would
acquire managerial talent that is substitutive to its currently endowed resources.
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1981; Rogers and Shoemaker, 1971) On the other hand, formal professional education

(the MBA degree in particular) does not seem to be associated with innovation (Kim-

berly and Evanisko, 1981).12 Therefore, an executive’s exposure to advanced education,

especially in science, is complementary to the R&D intensity of the firm.13

III.C Specification of the Production Function

With the three proposed complementarities, I specify the following baseline match pro-

duction function. It captures the match-specific productivity determined by the combi-

nation of firm and manager attributes.

Fω(ci,mi) = (α1C1i + α2C2i + α3C3i)

+β1C1iM1i + β2C2iM2i + β3C3iM3i

(+γ1M1i + γ2M2i + γ3M3i) + ξcovariatesci,mi + εci,mi (1.7)

where ci = (C1i, C2i, C3i) and mi = (M1i,M2i,M3i) are vectors of company and

manager characteristics, respectively. C1i is the size of firm i; M1i is the complementary

attribute – talent of manager i. C2i is the degree of diversification of the company; M2i is

12One explanation is that MBAs are educated to pursue short-term performance at the expense of
innovation and asset building. Another view is that professional education in management is associated
with moderation. MBA candidates are by nature not as innovative or risk-prone as more “self-made”
executives, possibly because business schools are not particularly well inclined or equipped to develop
innovative or risk-taking tendencies.

13An alternative hypothesis is that a manager’s technical expertise and innovation propensity is sub-
stitutive to the R&D intensity of a firm. Given that managers with prominent scientific background
are rare and desirable in the executive labor market, some research-oriented firms will not engage in
acquiring technical talent with managing skills. On the other hand, a senior executive’s technological
know-how might substitute for a firm’s scientific capability, in the sense that innovative managers bring
in advanced technical concepts or stimulate innovation the firm lacks.
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the complementary manager characteristic – cross-industry work experience. C3i is the

research intensity of the firm; M3i is the complementary managerial trait – innovation

propensity. The variables are all in Cumulative Distribution Functions (CDFs) and thus

reflect the ranks of players on the same side of a market.

The production function consists of firm direct effects, manager direct effects, in-

teractions of firm and manager attributes, and a set of other observable match-specific

covariates, as well as some econometric unobservables as the error term. The match-

ing concept lends itself to focusing on the multiplicative separable part (the interaction

terms) of the production function.14

The interaction terms capture the proposed complementarities which give rise to the

match-specificity in productivity. They are identified by comparisons between actual

vs. counterfactual matches in maximum score estimation (6). The non-interactive terms

difference out in equilibrium because both the actual and counterfactual partners value

them in the same way.15 This is, for example, why the matching model is robust to firm

fixed effects.

The cross-partial derivatives (estimates of β) are thus the research focus in this paper.

They reflect the observed matching pattern on the executive labor market. Complemen-

14Prior theoretical literature in this area also commonly use Cobb-Douglas type of production func-
tions. See Terviö 2008; Gabaix and Landier 2008; and Edmans et al., 2009.

15Intuitively, because the identification comes from cross-sectional comparisons, firm direct effects are
not identified. However, if I have data on firms with an unfilled quota, the non-interactive terms could
be identified as well. Manager fixed effect will also drop out in equilibrium. Productivity parameters on
observable manager characteristics are identifiable in the model using transfer data. They turn out to be
insignificant in the empirical estimation. This confirms that it is the “fit”, or the compatibility between
firm and manager attributes, that drives the observed outcome which includes the competitive pricing
of general management skills.
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tarity implies that the cross-derivatives are positive, that is:

∂2Fω(c,m)

∂Cn∂Mn
= βn > 0 (n=1, 2, 3) (1.8)

Substitution, on the other hand, implies negative cross-partial derivatives and anti-

assortative matching.

On the quantitative side, since all variables are standardized to their CDFs, the

relative magnitude of the cross-partial derivatives represents the relative importance of

each complementarity. That is, if ∂2Fω(c,m)
∂C1∂M1

> ∂2Fω(c,m)
∂C2∂M2

, or equivalently, β1 > β2, then

the complementarity between C1 and M1 contributes relatively more to value creation

than the complementarity between C2 and M2. The complementarity with a larger cross-

partial must be satisfied first in equilibrium if simultaneous matching in both dimensions

is prohibited (See Fox (2009a) for a formal proof). Note that the maximum score estima-

tors β̂ have different economic meanings from the usual regression coefficients because

they are also the estimated cross-partial derivatives of the production function.

The econometric model in this paper utilizes information on both observed job assign-

ments and the transfer data (executive compensation). Therefore, it has rich identifica-

tion power. The differentials in compensation on the right hand side of the inequalities in

(6) provide units for the estimation of F , the joint output of each match. Therefore, the

level of match-specific productivity is identified and is used as the measure of matching

quality in this paper.

Given the indivisibility of production factors (firm endowments and human capital),
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not all firms can be matched with their“wish-list” executives, especially given that in

practice the labor pool of qualified candidates is usually small. The second specification

of the production function is used to test the effect of “imperfect matching”.16

Fω(ci,mi) = −β11[C1i > M1i](C1i −M1i)
2 − γ11[C1i < M1i](C1i −M1i)

2

−β21[C2i > M2i](C2i −M2i)
2 − γ21[C2i < M2i](C2i −M2i)

2

−β31[C3i > M3i](C3i −M3i)
2 − γ31[C3i < M3i](C3i −M3i)

2

+ξcovariatesci,mi + εci,mi (1.9)

1[Cni > Mni] is an indicator function that equals one only if the company attribute

is ranked higher than the corresponding manager attribute, and zero otherwise. There-

fore, positive β̂n indicates punishment for under-qualification of management in the n-th

dimension. 1[Cni < Mni] is an indicator function that equals one only if the company

attribute is ranked lower than the corresponding manager attribute. Therefore, positive

γ̂n indicates penalty for over-qualification of management. By the same logic, nega-

tive β̂n provides evidence for managerial under-qualification benefit and negative γ̂n is

consistent with over-qualification benefit.

Although a substantial proportion of managerial skills is general and transferable, it

is likely that industry-specific experience is required in certain fields. The covariate in

the above two specifications is an indicator function, which is equal to one if the manager

16Empirically, this imperfection could be due to either the economic randomness that is added to
the deterministic model based on the rank order property or due to the limited number of agents with
exogenous attributes in observed data.
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had experience along her career path in the same industry as the matched company, and

zero if she is an industry-outsider. Matching based on industry-specific managerial skills

does not constitute the main focus of this study. Controlling for this covariate, the β’s in

the baseline production function (7) capture the relative importance of the three general

matching dimensions: size/talent, diversification/cross-industry experience, and R&D

intensity/technical expertise.

1.5 Sample Construction and Variable Definition

In this paper, I focus on the senior executive labor market for publicly traded companies.

It is not only an important segment of the labor market, but it also provides an excellent

framework to study the two-sided many-to-one matching with transfer. Unlike private

companies where the transfer data is not observable to econometricians, public firms must

provide the details on the compensation packages for top executives in their annual proxy

statements (DEF14A SEC form).17

Data on executive information used in this study comes primarily from Execucomp.

The financial data of the firms come from Compustat and CRSP. In addition, I col-

lect executive background information from various sources: Dun & Bradstreet and

Standard & Poor publish annual directories of biographical data on officers of major

firms. Corporate disclosure statements (10Ks and proxy statements) profile officers’

backgrounds. Generally, firms also maintain official biographical statements about of-

17Although transfer data is not required when estimating match production function using local maxi-
mum production conditions proposed by Fox (2009), it is useful in estimating the bargaining power from
complementarities.
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ficers. These statements accompany press announcements of turnovers. Supplemental

ducational background data is manually collected from various sources like Marquis’s

Who’s Who, Forbes Tearsheet, Zoominfo, and company websites.

Execucomp provides information on the identity of the top executives in 1,500 pub-

licly traded US firms each year since 1992. The unit of observation for this analysis is

the executive-firm match. Executive-firm-year observations are included in the sample

when there is a succession event (i.e.,a job match) in terms of either promoting internal

candidates or hiring external candidates for the top five executive positions of a com-

pany.18 I use both Execucomp data and company press releases to identify the date

and succession origin of the turnover events. For each case, I collect information on the

company and the manager prior to the appointment. I construct a sample of job matches

for executives with tractable previous career paths,19 for the time period 1993 -2006.20

This process yields a total of 2,335 job matches prior to any other data restrictions.

The production function (7) is a function of observable firm and manager charac-

teristics. The relevant firm attributes are size, diversification degree, and innovation

intensity. To capture the real operating aspect of the size measure, I use the value of

assets (Assets) as the major proxy for firm size. Also, I use revenues, number of em-

18Since I condition on the set of occurred events, my model is silent on why a firm became an event
firm.

19That is, the executive had work experience with at least another public company before she works
for the company in the sample. This allows me to use performance on prior job(s) to infer managerial
ability, as described below.

20Regulated industries like utilities and financial services are excluded from the sample. For example,
banking regulations require bank presidents to have significant banking experience. This tightens the
circle of who can be considered for the top post, thus eliminating much of the variations in career
experiences of bank executives.
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ployees, and market value of equity as alternative proxies for size. All size variables are

in natural logarithms to adjust for skewness.

Following the diversification literature, the main proxy I use for the degree of di-

versification is entropy based on segment sales (Divsales). Alternative measures for

diversification used in this paper are number of segments (Nsegment) and entropy based

on segment assets (Divassets). The total entropy measure of diversification for firm i at

year t is determined by:

Enti,t =
n∑
s=1

Ps,i,tln
1

Ps,i,t
(1.10)

Where n is the number of segments at 2-digit SIC code and Ps,i,t is the proportion of

sales for segment s in firm i at year t. Entropy is a continuous measure of diversification.

This index takes a higher value for firms operating in more business domains.21 Total

entropy equals 0 for firms reporting a single business segment, and it is greater than

0 for firms operating in multiple industries. Importantly, total entropy changes as the

distribution of sales across segments changes, even if the number of segments is held

constant. The degree of diversification captures the business scope of the firm and serves

as a measure for the administrative, coordinative and structural complexity of the firm.

A company’s innovation intensity is proxied by its R&D intensity (RD - R&D scaled

by Sales). It emphasizes the search for new opportunities, captures the innovation ten-

dency of the company, and is strongly associated with its growth prospect.

I use observable measures of management abilities and demographic information to

21The entropy-based measure is considered superior to the HHI measure because it is not influenced
by the largeness of the dominant business of a firm.
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capture relevant manager characteristics. “Economies of scale” implies that firm size

is complementary to some general, execution-related skills or innate talent of top man-

agement, unrelated to the asset structure or business scope of the firm. Following prior

literature, I construct two proxies for inferred managerial ability using industry-adjusted

operational performance of the companies the manager had worked for during her tenure.

The estimation method for the main proxy of managerial ability – Talentdea – uses the

technique of (input-oriented) Data Envelopment Analysis, which empirically measures

productive efficiency of the management team. It basically captures how far away a

company is from the operational efficiency frontier as the consequence of managerial

decisions in each year. It is analogous to an output/input ratio, with the difference that

both inputs and outputs could be multi-dimensional, with implicit weights associated

with them. These weights are crucial in determining the operational efficiency frontier

and underlie a non-parametric production function. This variable is constructed based

on an optimization algorithm from Demerjian et al. (2009). The output variable used in

this paper is revenue, and the input variables are property, plant, and equipment, NPV of

lease commitments, goodwill, intangible assets (excluding goodwill), COGS, and SG&A.

Firm-year level “Raw Efficiency” is calculated after estimating industry-specific weights

for the inputs. Since the operational and investment decisions are made by the man-

agement team, I then calculate the efficiency scores at the manager-firm-year level by

weighting the raw scores using executive ranks (more specifically, the pay slice measure

in Bebchuck, et al., 2007).
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Managers accumulate human capital along their career paths. Therefore, the ac-

cumulated efficiency score (Talentdea) is used to proxy for managerial talent. Li and

Ueda (2005) argue that there is no clear relationship between internal experience and

managerial talent. Therefore, I only accumulate the executive’s efficiency scores in the

firms she worked for prior to the current one.

The alternative talent measure, Talentroa, is based on the accounting performance

ROA, using the same procedure as for constructing Talentdea. The only difference is

that instead of “Raw Efficiency”, I now use the rankings of the firm’s ROA relative to

its peers in the same industry. The higher the ranking is, the better is the accounting

performance of the company in that year, and thus the better is the inference about the

executive team’s ability. These two measures have a correlation of 0.3, significant at the

1% level.

I take the approach of using performance ratio (Output/Input or Return/Input)

instead of performance level to construct the proxies for M1 in the production function

(12) because the multiplicative specification of the matching synergy implies that the

ratio of match-specific output to firm-specific input is proportional to manager-specific

(human capital) input. Since the agent attributes will be standardized to CDFs, it is

sufficient to just capture the ranking order of managerial ability correctly.

The second managerial attribute is the cross-industry experience. Of great relevance

is the nature of the industries and companies with which the manager has been in-

volved. An executive’s career experience partially shapes the lens through which she
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views current opportunities and problems. I measure the diversity of the manager’s in-

dustry expertise using the average entropy of the companies the executive had worked

for, based on segment sales and assets: Expsales and Expassets. The low-type managers

in this dimension are managers with focused experience. The high-type managers in this

dimension are managers with more conglomerate experience.

The third managerial attribute is technical expertise/innovation propensity. I mea-

sure the technical expertise and innovation propensity of the executives by the discrete

variable Education. If an executive obtained a doctoral degree, I assign an education

score equal to 5 (3% of the sample). If a Master’s degree in science (engineering, physics,

etc.) is earned based on biographic sources, an education score of 4 is assigned to the

manager (5% of the sample). If the highest degree ever achieved in science is a Bachelor’s

degree, the education score is 3 (12%). If a Master’s degree outside of science (i.e., MBA

or M.A.) is the highest degree obtained, Education is assigned to be 2 (27%). If only a

Bachelor’s degree outside of science is earned, Education is assigned to be 1 (52% in the

sample, including college attended, but not graduated).22

Data on executive compensation is provided by Execucomp. I use the reported first

full-year annual compensation after turnover – tdc1 (Total Compensation, Salary +

Bonus + Other Annual + Restricted Stock Grants + LTIP Payouts + All Other +

Value of Options Grants) - as the measure for the endogenous transfer to the manager

22I did not include other socioeconomic background variables because I suspect there is a high degree
of homogeneity among top executives. The large publicly traded companies in the sample are more likely
to be professional managed companies with less diversified managerial demographic backgrounds than
entrepreneur- or family-run companies.
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(p(ci ,mi) in the model). Since the managerial talent was just acquired or retained, this

compensation data contains less entrenchment costs and is more informative about the

market price of a specific managerial skill set to a specific company. Summary statistics

of the raw data are provided in Table 1.

The corporate performance measures used in the second part of this paper are annual

Tobin’s Q, ROA, and ROE. Q is constructed as the market-to-book ratio of firm assets.

The numerator equals the market value of equity plus book assets minus the sum of the

book value of common equity and deferred taxes. The denominator is assets at book

value. ROA (in percentage) is constructed as the net income before extraordinary items

and discontinued operations divided by total assets. ROE (in percentage) is constructed

as the net income before extraordinary items and discontinued operations divided by

the average of the most current year’s total common equity and the prior year’s total

common equity.

I assume that there is one national senior executive job market every year. The

two-sided matching model implies that sorting and matching take place on both sides of

the market. Executives differ in their talent, cross-industry experience, and education.

Companies are heterogeneous in size, degree of diversification, and R&D intensity. I con-

vert all the variables to their CDFs in each year. Companies’ and managers’ ranks based

on these characteristics thus reflect their market positions in various dimensions. Scaling

all variables to the same unit also helps to interpret the maximum score estimators in a

more sensible way.
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1.6 Findings

1.6.1 Initial Analysis

The correlations of the CDF variables are presented in Table 2. All three pairs of

company and manager characteristics are significantly and positively correlated, which

supports the proposed complementarity hypothesis. This suggests non-random job as-

signments in the sample. On the other hand, there is a negative correlation between

Assets and RD, but a positive correlation between Talentdea and Education. This

raises the question of which dimension is the dominant one in equilibrium since simul-

taneous assortative matching in both dimensions will be prohibited in some cases. The

maximum score estimation provides a unified setting to answer this question and helps

to better explain the matching pattern.

To further check the executive-firm matching pattern in the data, I run CDF re-

gressions to confirm whether the three pairs of firm and executive attributes are also

conditionally correlated. Table 3 reports the results of regressing company characteris-

tics on characteristics of matched executives. These tests examine whether firms do take

the matching criteria implied by the three complementarities into their hiring decisions.

Panel A presents four specifications using different size measures: assets, sales, market

value of equity, and the number of employees. The regressions all include both year

and industry dummies based on Fama-French 49-industry classification. The results are

robust across all specifications: firm size is significantly and positively related to manage-

rial talent. It seems, though, that firm size is positively associated with cross-industry
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experience and scientific education as well. This might explain why previous literature

mainly focused on the size/talent dimension.

Panel B presents the regression results with the degree of diversification of the firm as

the dependent variable: Divassets, Divsales and Nsegment. The results confirm hypothe-

sis 1 and are consistent across all specifications: the degree of diversification of the firm is

positively related to the cross-industry heterogeneity of the executive’s prior experience.

The estimated coefficients on Expsale are both economically significant and statistically

significant at the 1% level. In contrast, the estimates on Talentdea and Education are an

order of magnitude less than the estimates on Expsale in all specifications. Also, they are

not significant at any conventional level. These results provide preliminary evidence that

diversification/cross-industry experience is an important dimension to be considered in

executive-firm matches.

The firm characteristic RD is the dependent variable in Panel C. Results show that

R&D intensity is positively and significantly related to Education and is not correlated

with any other manager characteristics. Therefore, innovation-prone firms are more

likely to match with executives with higher education and more technical expertise in

the sample.

Unreported results from a set of reversed regressions – executive characteristics on

characteristics of matched firms – show the same pattern consistent with the proposed

complementarities. In short, more talented managers are matched with larger firms.

Managers with more cross-industry experience are matched with more diversified firms.
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Managers with more advanced education, especially in science, are matched with in-

novative firms. Executive compensation is positively associated with the interactive

executive-firm attributes. These results are all supportive of sorting and matching being

an important part of the underlying mechanism in the senior executive labor market.

Having confirmed that there are non-random job assignments on the executive labor

market, the next natural step is to link assignments to the other component of the labor

market outcomes – compensation. To preliminarily test the relation between firm and

manager characteristics and executive compensation, I run the following reduced-form

regression:

Compensationci,mi = αci + β1Sizeci + β2Diversificationci + β3RDci

+γ1Talentmi + γ2Experiencemi + γ3Educationmi

+λ1Sizeci ∗ Talentmi + λ2Diversificationci ∗ Experiencemi

+λ3RDci ∗ Educationmi + εci,mi (1.11)

Table 4 reports the estimation results when the dependent variable is total compensa-

tion. In column 1, there are only firm and manager attributes, but no interaction terms.

In column 2, interaction terms capturing the three complementarities – size/talent, de-

gree of diversification/cross-industry experience, R&D/education, are added. In column

3, other ad-hoc interaction terms are added. In general, the coefficients on the three
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relevant interaction terms are all positive. The direct effects from firm and manager

attributes are mostly absorbed by these interaction terms, except the firm size effect.

The ad-hoc interaction terms are insignificant. These findings suggest that the com-

binations of company and manager attributes have substantial impact on the level of

compensation.

However, as pointed out by prior literature (e.g., Graham et al., 2009; Eeckhout and

Kircher, 2009), one can not rely on this kind of regression to identify match-specific

productivity. In a competitive assignment framework, the optimal allocation is a bliss

point. For a manager who is matched with a lower ranked firm, her compensation

increases when the firm type increases because the executive-firm “fit” improves. In

contrast, a manager matched with a higher ranked firm will have decreased compensation

when the firm becomes better because the “fit” deteriorates. That is, when the firm is

higher ranked than the manager, compensation falls by matching with an even better

firm. In general, executive compensation for a given manager can be non-monotone and

can possibly include several intervals of increasing and decreasing effects due to the multi-

dimensionality of matching. Thus, the net effect on a given manager’s compensation from

increasing firm type/attributes might be ambiguous and second-order. This is why we

cannot infer that there is no complementarity between RD and Education although the

regression coefficients for the third interaction term are insignificant in the reduced form

regression above.

Further, both job assignments and executive compensation are part of the equilib-
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rium outcomes. Therefore, no variable in the regression above is truly exogenous in the

matching framework. This warns against drawing strong inferences from the reduced-

form analysis.

Some of these issues can be partially addressed with better econometric techniques. A

classical approach to deal with endogeneity is to use instrumental variables. In this case,

instruments have to be independent of performance outcome, but related to the char-

acteristics determining who matches with whom. Given the mutual selection nature of

this market, any characteristics that matter for the matching will be intrinsically related

to its outcome. Since there are no natural exclusion restrictions (Ekeland et al., 2004),

instruments are difficult to find in this context. Thus, the econometric matching model

is better suited to studying the executive labor market. The matching model has two

main advantages over discrete choice models. First, Probit and Logit models typically

assume that agents on both sides of the market make their partner choices separately.

The two-sided matching model deals with the interdependence in agents’ choices.23 Sec-

ond, there is no price in the discrete choice model. In the matching framework, executive

compensation is the endogenously determined matching price given all linkages in the

market. The mutually selective nature of the executive labor market therefore calls for

a structural investigation that identifies the matching synergy through comparisons be-

tween actual and counterfactual matches. Finally, the matching model is robust to firm

23If there were an unlimited number of potential partners of the same quality, each agent could be
assigned to its most preferred partner. Accordingly, the probability that a firm and a manager match
could be estimated with a standard probit model. Finite potential partners render this assumption
invalid.
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fixed effects since non-interactive unobservable firm characteristics difference out in the

matching equilibrium.

1.6.2 Maximum Score Estimators

One caveat of all the analysis above is that it is not possible to consistently quantify the

relative importance of the three complementarities. In a matching context, the efficiency

properties depend on the magnitude of the complementarities/substitutions. Conceptu-

ally, maximizing social welfare requires matching the right types of players from both

sides of the market. The magnitude of the cross-partial derivatives of the production

function directly reflects the efficiency loss due to mismatch. Since mismatch between

a firm and its manager can lead to both huge opportunity costs and real losses due to

management failure, we need a multi-dimensional matching model that is able to com-

prehensively characterize a “good” match. The maximum score estimation presents a

unified empirical model to examine the three matching dimensions simultaneously. This

multi-dimensional analysis captures the extent to which the corresponding firm and man-

ager attributes complement or substitute each other in value creation. It also addresses

the correlations among the match-specific terms, just as multivariate regressions address

correlations among the explanatory variables.

Table 5, Panel A lists maximum score estimators for the baseline production function

(7). For comparison, Panel B lists maximum score estimators for the same production

function with the approach in Fox (2009a).24 The results are qualitatively similar. The

24Fox (2009a) uses a less restrictive concept of “local production maximization”. The idea is that
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model in this paper (Panel A) has more identification power on the level of synergy be-

cause it utilizes additional information on the transfer data. The maximum score estima-

tors β̂1, β̂2, and β̂3 associated with the three proposed matching dimensions – size/talent,

degree of diversification/cross-industry experience, R&D intensity/education – are the

parameters that maximize the number of satisfied incentive compatibility conditions in

the objective function (6).25

I focus on the signs and the relative magnitude of the estimates when interpreting

the results. Results in Table 5, Panel A show that all β̂, the cross-partial derivatives of

the production function, are positive. Therefore, executive-firm matching is driven by

complementarities in manager and firm attributes rather than substitution. The high

type firms have (disproportionately) high marginal productivity from human capital.

As a result, high type firms hire high type managers and pay higher compensation

– assortative matching arises in equilibrium in the executive market. Hypothesis 1)

is thus supported by the data: a more diversified firm constitutes an attractive and

productive option for a manager with more heterogenous industry experience, in line

with economies-of-scope. Hypothesis 2) is also supported by the data. This is evidence

for cross-fertilization and effective channeling between a firm’s research intensity and a

manager’s technical knowledge.

The cross-partial derivatives reflect the gain that is achieved by sorting managers

that for any two observed matching pairs, the sum of the value created by these matches exceeds the
sum of the value that could be created if these pairs exchange their partners: [F (ci,mi) + F (cj ,mj)] ≥
[F (ci,mj) + F (cj ,mi)]. Clearly, conditions (2) and (3) together implies Fox’s condition.

25See Appendix B for more technical details.
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into the right jobs in this market. Evaluating the strength of sorting and matching by

comparing the actual vs. counterfactual matches is important. It is parallel to assess-

ing the welfare-consequences of better matching and the benefit of market intervention.

The relative magnitudes of β̂1, β̂2, and β̂3 capture the relative contributions of the three

complementarities to match-specific productivity created by executive-firm pairs. The

intuition is that since all variables are standardized to their CDFs, the relative magnitude

of the cross-partial derivatives reflects whether matching in one pair of characteristics

dominates another pair. This is particularly important when the joint distribution of

manager and firm characteristics prevents matching on multiple dimensions simultane-

ously. In this context, the relative magnitudes of the maximum score estimators represent

the strength of complementarities. Comparisons of the results in the three specifications

in Table 5, Panel A show that when taken as the only determinant, matching between

firm size and managerial talent is a significant factor. The point estimate is significantly

positive, and this single dimension explains 12.7% variation observed in the data. This is

consistent with the prior theoretical work in this area. However, when additional match-

ing dimensions are taken into consideration, the size/talent dimension is dominated by

these other factors. Although the point estimates are still positive, indicating the com-

plementarities between size and talent, they become less significant after controlling for

the correlations with other dimensions in the multi-dimensional analysis. Further, the

diversification/cross-industry experience dimension is more important than the R&D

intensity/education dimension, which is in turn more important than the size/talent
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dimension in explaining the observed sorting pattern in this market. This reveals that

the first two empirically under-explored complementarities are important, yet neglected

sources of match-specific productivity.26

Consistent with findings in prior literature, in column 3, industry-specific managerial

skills also play an important role in executive-firm matching. Had the results not shown

a systematic relationship between proposed firm and manager attributes, we could have

concluded that only the industry- (or firm-) specific, but not the general management

skills, matter in the job-match formation. However, the maximum score estimation

results confirm that in addition to the industry-specific ties, complementarities between

relevant attributes of agents on both sides of the market contribute to productivity.27

As a robustness check, I add some ad-hoc interaction terms (c1 ∗m2, c1 ∗m3, c2 ∗m3)

in Table 5, Panel B to capture potential correlations between “off-diagonal” firm and

manager attributes. These interaction terms are added based on the suggested significant

correlations in Table 2. Results show that these terms are insignificant in the multi-

variate structural estimation. They do not add much value to the total production,

conditional on the three proposed complementarities in this paper.28

26In an additional subsample analysis, I study the CEO subsample and restrict the market to be the
ex-post chief executives and their employers. The qualitative results remain the same.

27Since the covariate term is on a different scale from the multiplicative-interactive terms, I do not
draw strong inferences on the relative importance of general vs. specific managerial skills.

28In an additional check, I decompose size and diversification into a common variation component and
a residual component:

Sizei = a ∗Xi + εi

Diversificationi = b ∗Xi + ζi

Then I look at the correlation between the three components X, ε, ζ and the (orthogonal) manager
attributes Talentdea and Expsale. I find that ε co-moves with Talentdea, ζ comoves with Expsale, and X
co-moves with only Expsale. This explains a) why there is assortative matching on both dimensions, b)
why diversification/experience dominates size/talent, and c) why controlling for the proposed dimensions,
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Specification (9) is used to estimate the severity of punishments for over- and under-

qualification of management. Table 5, Panel C reports the estimated productivity pa-

rameters. The results show that there are penalties to both under- and over-qualification

for each matching dimension. This is because “imperfect” matching in either direction

reduces the chance of maximizing the total social welfare in equilibrium. The estima-

tion results thus strongly support the matching theory: the optimal allocation is a “bliss

point” and compensation is non-monotone in firm type for a given manager. The positive

estimates show that the level of joint output is reduced when firm and manager attributes

in any dimension do not “fit”. For the size/talent and R&D intensity/education dimen-

sions, the matched pair is relatively equally punished regardless of whether executives

are over- or under- qualified. For the diversification/cross-industry experience dimen-

sion, the penalty is more severe for under-qualified management. This suggests that

desirable managerial skills (cross-industry experience in particular) are an important yet

scarce resource. At the same time, the large magnitude of the industry-specific matching

parameters implies the importance of insider knowledge and explains the reluctance of

executives to move away from familiar industries.

1.6.3 Impact of Matching Quality on Firm Performance

Results from the last subsection show that the occurrence of an executive with a partic-

ular set of skills in a firm with certain endowments is not random. The maximum score

estimates demonstrate assortative matching in the underlying data generating process.

the off-diagonal interaction terms (like Diversification*Talent and Size*Experience), are not relevant.
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Executive-firm matches are formed under the expectation of mutual gains and driven by

the complementarities in firm and manager attributes. Next, this paper considers the

impact of match-specific productivity on subsequent corporate outcomes.

The endogeneity in the “corporate endowments - performance” relationship is par-

allel to the endogeneity in the “corporate policies - performance” relationship, which

has long been recognized in the literature. Job-match theory pioneered by Jovanovic

(1979a, 1979b) suggests that seemingly equivalent firms could differ in their productivi-

ties because of heterogeneity in the quality of job matches. The competitive assignment

framework explicitly deals with the endogeneity problem created by the (bilateral) se-

lection problem: sorting and matching is not just determined by the attributes of the

manager and her employer, but is also driven by the supply and demand in the whole

executive labor market. In this subsection, I test whether superior performance achieved

by certain firm-manager pairs is indeed associated with the match-specific productivity.

In previous literature, firm performance itself has been used as a proxy for matching

quality. In this paper, I use the estimated match-specific productivity (
∑

n β̂nCnMn) to

measure the level of executive-firm matching quality. The variable Mquality is calculated

as the average quality of company-executive matches for each firm-year observation.

The matching quality is averaged across the whole senior executive team of a company

because most of the important corporate decisions are made as a collective process.

I run regressions of Tobin’s Q, ROA, and ROE on lagged matching quality and other

firm financial characteristics and growth opportunities. Average Tobin’s Q for firms in
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the sample is 1.81, with a standard deviation of 1.5. Average ROA in the sample is

2.39%, with a standard deviation of 9.62%. Average ROE in the sample is 8.43%, with

a standard deviation of 27.47%.

Table 6 presents the results. In panel [1], I investigate the correlation between firm

performance and matching quality, controlling for industry and year fixed effects. In

panel [2], I investigate the time-series correlation between firm performance and match-

ing quality, controlling for firm fixed effects. Results show a significant and positive

association between matching quality and all three performance variables, both cross-

sectionally and within firms.

The specification with firm fixed effects mitigates the concern of time-invariant omit-

ted variables. Therefore, I focus on examining the within-firm variation in the impact of

matching quality on performance. In panel [3], I include a managerial ownership variable

and its square term, following Morck, Shleifer, and Vishny (1988), as well as a set of

control variables widely used in the literature on determinants of firm performance.29

The coefficients on Mquality are positive and statistically significant in all three regres-

sions. Therefore, higher matching quality does seem to lead to better post-matching

firm performance, especially in terms of market value. The positive relation of matching

quality with firm performance is also economically significant. A one standard deviation

change in Mquality changes Tobin’s Q by 0.13 and can be translated to a $260 million

change in market value for an average sized firm. A one standard deviation change in

29In the ROA and ROE regressions, Free Cash Flow was dropped as a control to avoid co-linearity
with the dependent variable.
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Mquality changes ROA by 0.6%. A one standard deviation change in Mquality changes

ROE by 1.92%. These findings support the matching theory: when managers work

for firms where they can best use their skills, they perform best and the realized joint

productivity is highest.

Further, adding Mquality mitigates the bilateral selection bias caused by sorting and

matching in the executive labor market. This is analogous to adding an inverse Mills-ratio

in the second stage of a Heckman selection model. The positive association between firm

performance and matching quality suggests that the preceding labor market competition

determines the corporate leadership, and thus has substantial impact on the subsequent

product market competition. From an econometric perspective, this finding also supports

the necessity to control for endogeneity issues when studying the ownership-performance

relation, as pointed out by Coles, Lemmon, and Meschke (2007).

1.6.4 Announcement Abnormal Return

Next, I examine whether the information on matching quality conveyed through an-

nouncements of executive appointments is capitalized in the stock market. Research on

abnormal return surrounding CEO turnover announcements generally showed positive

market reactions for short windows around those events (Weisbach 1988; Bonnier and

Brunnier, 1989; Denis and Denis, 1995; Huson et al., 2004).

In the following event study, the corporate event is the announcement of senior exec-

utive appointments. Unlike the actual players involved in the matching game, investors

have limited information on the list of active players from both sides of the labor market.

44



The firm and manager characteristics related to the three proposed complementarities in

their relative ranks are ex-post observable but not ex-ante known to the investors. There-

fore, it is interesting to examine whether the financial market reacts more positively to

better matches reflected in higher (expected) match-specific productivity.

After a news search in Factiva and reading the appointment announcement for each

event, I identify whether the appointee is an internal or external successor, or just serving

as an interim executive, and also if the appointment is the result of a merger. For most

of the external successions, I can find the exact announcement date. However, I cannot

determine exactly when the executives rose to the top of their companies in some of the

internal successions.30 Summary statistics for succession origins are listed in Table 7.

I first investigate the market reaction to executive succession announcements for the

subgroups “external turnovers” and “internal turnovers”. As shown in Table 8, there is

a positive and significant average announcement-day abnormal return (0.36%) for the

external successions, but a much lower and insignificant announcement-day abnormal

return for the internal successions. This is consistent with Huson et al. (2004) and

Borokhovich et al. (1996): investors anticipate better performance post turnover. This

anticipated performance improvement is greater when an outsider is appointed. This

pattern holds both for the three-day (-1,1) and eleven day (-5,5) CARs as well. The

daily and cumulated abnormal returns are calculated using the value-weighted index

and the Carhart four-factor model.

Next, I form portfolios of companies based on their matching qualities and inves-

30In the tests, confounding events and interim successions are dropped.
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tigate market reactions to the announcements in the top and bottom decile portfolios.

The announcement day reaction to low quality matches is negative, although not signifi-

cant. On the other hand, firms with high matching quality have significant and positive

announcement abnormal returns, which are on average 0.85% higher than the firms with

low matching quality. A median firm in the sample has a market value of about 2 bil-

lion dollars, so this difference is about $17 million dollars in market value. Both the

t-statistics and the Z-statistics show that the difference between the two group means

are significant at the 5% level. A further check shows that this pattern (better match

experiencing significantly higher announcement abnormal return) also holds in the exter-

nal succession subsample. These results suggest that the financial market does capture

the positive economic implication of better matching quality.

The announcement of firing and hiring decisions could be close in time. To check

whether the positive reaction around better matching announcements is picking up the

effect of the firing decisions, I look at the subsample of CEO turnovers when there

is clearly a gap (more than one day) between these two events based on information

provided by Execucomp. Results from this subsample are consistent with the results from

the whole sample. The average (-1, 1) cumulative abnormal return for the low-quality

CEO-firm matches is only 0.43%, and not significant. By comparison, the average (-1, 1)

return around announcements of CEO appointments in the top matching quality decile

is 4.8%, which is even stronger and more positive than the announcement day reaction to

high quality matches in the whole sample (including non-CEO executive-firm matches)
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because the arrival of a CEO with suitable skills could be one of the most important and

positive events for a firm.

1.6.5 Matching Quality and Tenure Length

Since a better match should be beneficial for both the company and the manager,

one would expect less frequent turnover for a better matched executive-firm pair. The

pairwise-stability concept also implies that more compatible partners form a more stable

match in the sense that the incentive compatibility conditions are more easily satisfied.

To test this prediction, I run multivariate regressions of the executive’s tenure duration

on her matching quality with the company. Estimation results are provided in Table

9. In this specification, the control variables are manager characteristics (Talentdea,

Expsale, Education), firm characteristics (Assets, Divsale, RD), and firm performance

(average ROA over the tenure). Industry dummies are included as well.

Consistent with both the intuition and the matching concept, tenure length loads

significantly and positively on matching quality. A one standard deviation change in

matching quality changes an executive’s tenure length by 1.6 year. Therefore, it is not

the firm or manager characteristics alone that determine the tenure duration but also

the quality of the job match. This is again due to the two-sided feature of the game. The

market mechanism works in a way that even skilled managers or well endowed companies

might be reallocated in order to achieve higher synergy if they could be paired with

more compatible partners. Through this process, total social welfare is maximized in

equilibrium as a result of assortative matching. Therefore, matching quality contributes
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more than the individual firm and manager characteristics to the stability of job matches.

In addition, managers with higher technical education tend to stay longer with the

firm. This suggests that candidates with both scientific background and management

skills are highly desirable and/or scarce in the senior executive labor market and therefore

have greater job tenure. This is consistent with the relative higher importance of the

R&D intensity/Education dimension from Table 5. Also, smaller firms and firms with

lower R&D intensity tend to have less executive turnover. This might be due to the

scarcity of talented managers and managers with technical knowledge. Another variable

that contributes to explaining tenure length is firm performance. This is intuitive: the

better the firm performance, the longer the manager will be retained.

1.6.6 Synergy and Surplus Sharing

The main characterization of the matching game is that firms and managers play co-

operatively and they are able to negotiate their individual payoffs. The players can

communicate with each other. Offers and counter offers are made, resulting in bilateral

and exclusive contracts. We can expect that a contract between a firm and a manager

will not be signed unless both parties are sure that more favorable terms can not be

achieved elsewhere. The match-specific productivity is then divided between the firm

and the manager. Since the level of compensation is observed, and the match-specific

productivity F can be calculated as
∑

n β̂nCnMn, the manager’s share from F is:

θi = p(ci,mi)/F (ci,mi) (1.12)
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Table 10 lists the summary statistics of the shares θi for manager i. At the median,

managers obtain 12.8% of the total synergy generated by their job matches.

The surplus generated by a better match based on the complementarities, say (ci,mi),

compared to the next-best match, (cj ,mj) is also identified. The surplus [F (ci,mi) −

F (cj ,mj)] generated by the superior match is shared between ci and mi. Denote ηij as

the portion of this surplus obtained by manager mi:

ηij = [p(ci,mi)− p(cj ,mj)]/[F (ci,mi)− F (cj ,mj)] (1.13)

ηij is determined by the shape of the matching graph,31 which is in turn determined by

the empirical joint distribution of firm and manger attributes. Thus it can be interpreted

as the bargaining power of manager mi based on her market position.

To examine the impact of each of the three complementarities on managerial bar-

gaining power, I estimate the following regression:

ηij = α0 + β14mimjExpsale + β24cicjDivsale + β34mimjExpsale ×4cicjDivsale

+λ14mimjEducation+ λ24cicjRD + λ34mimjEducation×4cicjRD

+γ14mimjTalentdea + γ24cicjAssets+ γ34mimjTalentdea ×4cicjAssets

+εij (1.14)

ηij is the bargaining power of manager mi. The 4’s are the differences in company

31Matching graph is a function describing who matches with whom.
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or manager characteristics of the two pairs. For example, 4cicjAssets = Assetsci −

Assetscj . Table 11 reports the estimation results. Every observation now contains infor-

mation for two matched pairs (ci ,mi) and (cj ,mj ). The coefficients on the interaction

terms β3, γ3 and λ3 reflect the impact of a better match on the managerial bargaining

power:

∂ηij
∂4mimjExpsale ×4cicjDivsale

= β3 (1.15)

∂ηij
∂4mimjEducation×4cicjR&D

= λ3 (1.16)

∂ηij
∂4mimjTalentdea ×4cicjAssets

= γ3 (1.17)

β̂3, λ̂3 and γ̂3 are positive and both economically and statistically significant. This

shows that the marginal effect of the gap in manager characteristics on managerial bar-

gaining power increases when the gap in the corresponding firm characteristics is larger.

For a certain degree of diversification discrepancy between two companies (e.g., if ci

is a diversified firm and cj is a focused firm), the more heterogeneous industry expe-

rience the manager mi has relative to mj , the larger is the proportion of the surplus

she can obtain.32 The same interpretation applies for the size/talent and R&D inten-

sity/education dimensions. The more talented managers gain more bargaining power if

they work for larger companies. Managers with better technical expertise and higher

innovation propensity gain more bargaining power if they go to research-intensive firms.

32Her bargaining power is not precisely pinned down in the matching model since compensation falls
in regions. Thus, this finding is an ex-post result which arises from the empirical joint distribution of
company and manager attributes.
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For example, a manager with talent ranked 10% higher than her counterpart in a firm

ranked 10% smaller would have a bargaining power gain of 0.06%, which is not trivial

since the median bargaining power of a manager is only 3%.

1.7 Conclusion

Market-wide job assignments have important welfare implications. A mismatch between

executives and firms implies large opportunity costs and may lead to real losses due to

management failure. Therefore, incentives for managers to look for the right jobs and

for boards to hire the right leaders deserve more attention in the compensation and

governance literature. In this paper, I develop and estimate a competitive assignment

model that identifies the key sources of match-specific productivity to explain the equi-

librium allocation of managers to firms. I relate the two components of the executive

labor market outcome (job assignment and executive compensation), and model com-

pensation as the adjustment force (matching price) to equilibrate supply and demand

for both manager and company attributes.

Results in this paper show the importance of the complementarity in size/talent,

which has been the focus in prior literature, as well as in diversification/cross-industry

experience and in R&D intensity/technical education, which were previously neglected.

Attributes of the active firms and mangers determine their positions on each side of

the senior executive labor market, and therefore impact both their bargaining powers

and payoffs. In particular, the market seems to applaud the announcement of high-
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quality matches. Firms announcing senior executive appointments with higher match-

specific productivity experience significantly higher abnormal returns on and around the

announcement date. At a longer horizon, estimated productivity from executive-firm

matching are positively associated with subsequent annual Tobin’s Q, ROA, ROE, and

executive tenure duration. More skilled managers matched to better endowed firms create

higher outputs and obtain larger shares of those surpluses. Results in this paper suggest

that the preceding labor market competition determines the corporate leadership, and

thus has substantial impact on the subsequent product market competition, which is

perceived by the capital market.

These results highlight an important insight for understanding the firm’s competitive

advantage in the case of assortative matching. The unilateral perspective would imply

that there will be overcrowding of firms for the best manager. Private superior informa-

tion or luck would be the only ways in which firms could match with better managers

and subsequently enjoy a competitive edge over their rivals. The competitive assign-

ment model presents an alternative picture: firms seek to create superior value through

combining complementary capabilities with those of the managers. A high type firm

outbids a low type firm for a high type manager in equilibrium because it enjoys higher

marginal productivity from managerial skills. Thus, when synergy gains are present,

the heterogeneity in resource endowments across competing firms explains their different

abilities to match with desirable managers.

Admittedly, in this model, managerial skills are assumed to be bought at the effi-
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cient market prices with the existing contracting technology. However, this assumption

allows me to analyzes the determination of the whole compensation distribution as an

equilibrium outcome. Also, the model discounts search costs, the potential initial uncer-

tainty about the match value due to imperfect information, and other types of market

frictions. These factors should be taken into account for a more comprehensive study of

the matching process. Therefore, this study opens up several potential new directions of

research.
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Table 1.1: Descriptive Statistics

This table reports the summary statistics for the raw data of variables used in the
regressions and maximum score estimation. Assets, Sales, and Market Value of Equity
are in a natural logarithm of millions of dollars. Employee is in a natural logarithm of
thousands. Compensation is in a natural logarithm of thousands of dollars. See section
5 for detailed explanation of variable construction. Panel B reports the succession origin
of the turnover events.

Variable Obs Mean Std. Dev. Min Max

Assets 2039 7.76 1.97 0.27 13.84

Sales 2048 6.45 1.87 -1.36 12.99

Employee 1905 2.03 1.69 -4.96 7.23

ME 1843 7.67 1.68 1.70 12.95

Talentroa 2092 0.28 0.32 0.00 3.24

Talentdea 2025 0.62 0.58 0.00 5.06

Divsale 2039 0.36 0.46 0.00 2.03

Divasset 2039 0.33 0.48 0.00 1.98

Expasset 2122 0.44 0.48 0.00 1.94

Expsale 2122 0.44 0.46 0.00 1.95

RD 2126 0.10 0.94 0.00 35.17

Education 2126 1.83 1.04 1.00 5.00

Compensation 2123 7.63 1.37 -6.91 12.47
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Table 1.2: Correlation Table

This table reports the correlations of the firm and manager characteristics (in CDF).
The significance levels are reported in the parentheses.

Assets Talentdea Expsale Divsale Education RD

Assets 1.00

Talentdea 0.14 1.00
(0.00)

Expsale 0.16 -0.02 1.00
(0.00) (0.50)

Divsale 0.24 0.06 0.19 1.00
(0.00) (0.01) (0.00)

Education 0.05 0.07 0.03 0.04 1.00
(0.04) (0.00) (0.12) (0.09)

RD -0.19 -0.03 -0.04 0.03 0.21 1.00
(0.00) (0.16) (0.07) (0.20) (0.00)
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Table 1.3: CDF Regressions of Firm Characteristics on Manager Characteristics

Panel A reports the results of CDF regressions with size as dependent variables. Panel B
reports the results of CDF regressions with diversification degree as dependent variables.
Panel C reports the results of CDF regressions with R&D intensity as the dependent
variable. Robust standard errors are reported. ***, ** and * indicate significance levels
at 1%, 5%, and 10% respectively.

Panel A. Size on Manager Characteristics

Asset Sale ME Empl

Talentdea 0.09*** 0.12*** 0.09*** 0.10***
(0.02) (0.02) (0.02) (0.02)

Expsale 0.18*** 0.19*** 0.16*** 0.24***
(0.03) (0.04) (0.04) (0.03)

Education 0.12*** 0.15*** 0.14*** 0.11***
(0.03) (0.03) (0.03) (0.03)

Year dummies x x x x

Industry dummies x x x x

Observations 2025 2025 2025 2025

R2 0.40 0.26 0.26 0.29
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Panel B. Degree of Diversification on Manager Characteristics

Divassets Divsale Nsegment

Talentdea 0.02 0.02 0.01
(0.01) (0.01) (0.01)

Expsale 0.13*** 0.20*** 0.56***
(0.02) (0.02) (0.02)

Education 0.03 0.02 0.00
(0.02) (0.02) (0.01)

Year dummies x x x

Industry dummies x x x

Observations 2025 2025 2025

R2 0.28 0.30 0.57

Panel C. R&D Intensity on Manager Characteristics

R&D

Talentdea -0.01
(0.01)

Expsale -0.02
(0.01)

Education 0.03***
(0.01)

Year dummies x

Industry dummies x

Observations 2025

R2 0.65
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Table 1.4: Reduced-form Checks

This table reports the results for the reduced-form analysis using total compensation
as dependent variable. ***, ** and * indicate significance levels at 1%, 5%, and 10%
respectively.

Total Compensation

Assets 0.292*** 0.267*** 0.265***
(0.03) (0.03) (0.04)

Talentdea 0.788*** 0.239 0.181
(0.07) (0.27) (0.3)

Divsale 0.097 -0.033 -0.074
(0.07) (0.08) (0.1)

Expsale 0.169*** 0.041 0.312
(0.05) (0.07) (0.23)

RD -0.192*** -0.205 -0.274
(0.02) (0.12) (0.14)

Education 0.112*** 0.114*** 0.061
(0.02) (0.02) (0.08)

Assets ∗ Talentdea 0.063** 0.052**
(0.03) (0.02)

Divsale ∗ Expsale 0.281*** 0.330***
(0.1) (0.11)

RD ∗ Education 0.001 0.047
(0.06) (0.07)

Assets ∗ Expsale -0.035
(0.03)

Assets ∗ Education 0.007
(0.01)

Divsale ∗ Talentdea 0.1
(0.08)

Divsale ∗ Education -0.006
(0.02)

RD ∗ Talentdea -0.569
(0.66)

RD ∗ Expsale -0.186
(0.18)

Firm Fixed Effects x x x
R2 0.74 0.76 0.76
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Table 1.5: Maximum Score Estimation

Panel A reports the results for the baseline production function (7) using my conditions.
Panel B reports results using conditions in Fox(2009a). Panel C reports the results for
the production function specification (9). c1, c2, and c3 represent the firm characteristics
Assets, Divsale, R&D. m1, m2, and m3 represent the manager characteristics Talentdea,
Expsale, and Education. The number of inequalities satisfied serves as a measure of the
statistical fit.

Panel A. Maximum Score Estimators in Specification (7) - using transfer data

Production Function Estimates

[1] [2] [3]

Interaction Terms Point Est. 95% CI Point Est. 95% CI Point Est. 95% CI

c1 ∗m1 (β1) 3.2 (1.8, 3.8) 3 (-2.8,3.6) 0.3 (0.1, 0.9)

c3 ∗m3 (β3) 1.6 (0.4,1.8) 2.8 (1.2, 3.9)

c2 ∗m2 (β2) 4.8 (3.0, 5.9)

1[Same industry] 78 (68.3, 89)

# Inequalities 343,528 343,528 343,528

% satisfied 12.7% 20.0% 52.0%

Panel B. Maximum Score Estimators in Specification (7) - without transfer data

Production Function Estimates Production Function Estimates

Interaction Terms Point Estimates 95% CI Point Estimates 95% CI

c1 ∗m1 (β1) 1 Superconsistent 1 Superconsistent

c2 ∗m2 (β2) 8 (3.4, 9.2) 7.6 (5.0, 9.4)

c3 ∗m3 (β3) 11.3 (4.2, 12.8) 10.7 (6.1, 12.8)

c1 ∗m2 1.2 (0.9,2.2)

c1 ∗m3 0.3 (-0.7,0.6)

c2 ∗m3 0.5 (-0.3, 0.7)

# Inequalities 171,764 171,764

% satisfied 63.30% 67.10%

Panel C. Maximum Score Estimators in Specification (9)

Point Estimates

-1[c1 > m1] ∗ (c1 −m1)2 2.8

-1[c1 < m1] ∗ (c1 −m1)2 2.6

-1[c2 > m2] ∗ (c2 −m2)2 3.2

-1[c2 < m2] ∗ (c2 −m2)2 1.0

-1[c3 > m3] ∗ (c3 −m3)2 3.0

-1[c3 < m3] ∗ (c3 −m3)2 2.6

1(Same Industry) 53

# Inequalities 343,528

% satisfied 54.50%
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Table 1.6: Impact of Matching Quality on Firm Performance

This table contains results for regressions of Tobin’s Q, ROA, and ROE on matching quality with
control variables. Q is constructed as the market-to-book ratio of firm assets. The numerator
equals the market value of equity plus book assets minus the sum of the book value of common
equity and deferred taxes. The denominator is assets at book value. ROA (in percentage) is
constructed as the net income before extraordinary items and discontinued operations divided
by total assets. ROE (in percentage) is constructed as the net income before extraordinary items
and discontinued operations divided by the average of the most current year’s total common
equity and the prior year’s total common equity. R&D and Advertising are the company’s
R&D and advertising expenses scaled by stock of long-term fixed assets. The book leverage is
calculated as long-term debt divided by total assets. The managerial ownership variable captures
the direct stock ownership, restricted stock holdings, shares acquired by option exercise, and
shares acquired on vesting. Size is measured as logarithm of sales. Tangible/S is computed as
the ratio of tangible, long-term assets (property, plant, and equipment - flow) to sales. CapEx
is the ratio of capital expenditures to the stock of property, plant, and equipment. FreeCF is
calculated as operating cash flow divided by total assets. Volatility is calculated as the standard
deviation of daily stock returns for the fiscal year. Robust standard errors are reported. ***, **
and * indicate significance level at 1%, 5%, and 10% respectively.

[1] [2] [3]
Q ROA ROE Q ROA ROE Q ROA ROE

Mquality 0.041* 0.209** 0.677* 0.065** 0.126* 0.844** 0.05** 0.218* 0.740*
(0.02) (0.08) (0.35) (0.03) (0.07) (0.43) (0.02) (0.12) (0.38)

R&D 0.44 -5.799 -18.171**
(0.55) (3.80) (7.99)

Advertising 1.4 0.456 -5.934
(1.65) (5.88) (20.19)

Leverage -0.54* -12.121*** -25.980**
(0.28) (3.06) (11.50)

Ownership 0.1 0.486 1.096
(0.06) (0.39) (0.93)

Ownership2 -0.39* -3.880*** -7.612**
(0.22) (1.23) (3.10)

Size -1.55*** 7.678* 11.806
(0.55) (3.93) (9.56)

Size2 0.06** -0.441* -0.647
(0.03) (0.24) (0.59)

Tangible/S -1.76** -24.015*** -46.361***
(0.65) (5.49) (12.37)

(Tangible/S)2 0.30** 5.608*** 11.241***
(0.13) (1.74) (3.81)

CapExp 3.21*** 14.124** 46.164***
(1.03) (5.49) (13.42)

FreeCF 3.74***
(0.66)

V olatility 0.01 -2.788*** -7.564***
(0.02) (0.48) (1.53)

Industry and Year F. E. x x x
Firm Fixed Effect x x x x x x
Observations 3548 3527 3415 3548 3527 3415 3223 3210 3108

R2 0.091 0.106 0.093 0.454 0.536 0.509 0.56 0.595 0.583

60



Table 1.7: Succession Origin

This table reports the succession origin of the turnover events.

Succession Freqency Percent

External 1,456 62.36

Internal 556 23.81

M&A 173 7.41

spin-off 62 2.66

Founder/Family 30 1.28

Interim 30 1.28

M&A 173 7.41

spin-off 62 2.66

Rejoin 28 1.2

Total 2,335 100
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Table 1.8: Market Reaction to Executive Appointment Announcements

Portfolio times-series (CDA) t is reported in the parenthesis. The symbols $,*,**, and *** denote
statistical significance at the 10%, 5%, 1% and 0.1% levels, respectively, using a two-tail test.

Panel A. Initial Announcement CAR

External Internal High Matching Quality Low Matching Quality
(-1, 1) 0.95% 0.88% 1.09% -0.04%

(4.53)*** (2.16)* (2.61)** (0.04)

(-5, 5) 0.96% 1.38% 1.79% 0.02%
(2.41)* (1.77)$ (2.24)* (0.01)

Panel B. Daily Reaction around Announcements

External Internal High Matching Quality Low Matching Quality
t-5 0.02% -0.32% -0.02% 0.80%

(0.17) (1.37) (0.07) (1.44)

t-4 0.10% -0.09% 0.59% 0.18%
(0.81) (0.38) (2.44)* (0.33)

t-3 0.05% 0.15% -0.02% 0.27%
(0.44)* (0.64) (0.09) (0.49)

t-2 -0.04% 0.12% 0.10% -0.94%
(0.32) (0.51) (0.42) (1.70)$

t-1 0.11% 0.51% -0.46% -0.04%
(0.9) (2.17)** (-1.51) (0.08)

t-0 0.36% 0.16% 0.64% -0.21%
(2.98)** (0.68) (2.65)** (0.38)

t+1 0.48% 0.21% 0.91% 0.21%
(3.96)*** (0.9) (3.78)*** (0.38)

t+2 0.04% 0.16% 0.01% -0.35%
(0.32) (0.68) (0.06) (0.63)

t+3 -0.24% -0.46% 0.02% -0.13%
(2.02)* (1.94)$ (0.09) (0.24)

t+4 0.00% 0.13% 0.08% -0.04%
(0.02) (0.55) (0.32) (0.08)

t+5 0.09% 0.80% -0.06% 0.27%
(0.71) (3.43)*** (0.27) (0.49)
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Table 1.9: Impact of Matching Quality on Tenure Duration

This table reports the impact of the quality of executive-firm matches and other manager
and firm characteristics on the tenure length of the executives. Robust standard errors
are included in the parenthesis. ***, ** and * indicate significance levels at 1%, 5%, and
10%, respectively.

Tenure Duration

Mquality 6.53***
(2.56)

Talentdea 0
(0.02)

Expsale 2.96
(2.23)

Education 1.77**
(0.74)

Assets -2.55***
(0.58)

Divsale -2.74
(1.97)

R&D -1.21***
(0.19)

Firm Performance 0.04**
(0.02)

Industry Dummies x

Observations 2025

R2 0.08
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Table 1.10: Distribution of Total Match Output

This table reports the summary statistics of firm’s share of total matching output gen-
erated by complementarities (i.e., matching synergy).

Percentiles Firm’s Share of Total Matching Output

1% 0.578

5% 0.701

10% 0.746

25% 0.806

50% 0.872

75% 0.935

90% 0.972

95% 0.985

99% 0.996

Mean 0.862

Std. Dev. 0.092
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Table 1.11: Marginal Effects of Gaps in Manager and Firm Characteristic CDF on
Manager Bargaining Power

Results from specification (17) are reported in this table. The delta variables measure
the discrepancies in firm or manager characteristics of the two observed job matches.
The dependent variable is the surplus share for the manager - ηij . Robust standard
errors are included in the parenthesis. ***, ** and * indicate significance levels at 1%,
5%, and 10%, respectively.

Manager’s Bargaining Power

4mimjTalentdea ×4cicjAssets 0.06**
(0.02)

4mimjExpsale ×4cicjDivsale 0.71***
(0.03)

4mimjEducation×4cicjR&D 0.87***
(0.05)

4mimjTalentdea -0.01
(0.01)

4mimjExpsale 0.10***
(0.01)

4mimjEducation 0.10***
(0.01)

4cicjAssets 0.00
(0.01)

4cicjDivsale 0.04**
(0.01)

4cicjR&D 0.06***
(0.02)

Year Dummies x

N 171,764
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Chapter 2

An Empirical Investigation of

Internal Governance

1

2.1 Introduction

A self-interested chief executive officer (CEO) may want to benefit himself at the expense

of the shareholders. However, unless the CEO is the singular productive figure in the

company, he needs the collaboration of his subordinates. His subordinates, in turn,

may very well have a long-run interest in the company’s prospects, especially if they see

sufficient scope for career development within the firm. In other words, subordinates who

think they could one day be CEO may have different horizons relative to the preservation

1This part is coauthored with Rajesh K. Aggarwal and Huijing Fu
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of firm value than does the incumbent CEO. Because the CEO needs his subordinates for

current production and needs to keep them motivated, the CEO will commit to investing

now to preserve value for the future. This bottom-up incentive scheme to preserve long-

term firm value and increase capital stock to induce effort from subordinates is called

internal governance (see Acharya, Myers, and Rajan (2010) and Morrison and Wilhelm

(2004)).

We empirically examine the effect of internal governance and find support for some

of the theory’s key predictions. We proxy for the relative contribution of the CEO

(in value creation) by the ratio of the CEO’s predicted compensation to the sum of

the CEO’s predicted compensation and the median predicted compensation of non-CEO

executives.2 Consistent with Acharya, Myers, and Rajan (2010), we find that there is a

hump-shaped relation between our measure of this relative contribution and corporate

investment. At low levels of CEO’s relative contribution, when the CEO is paid relatively

less well than executives below the CEO (whom we dub managers), managers have little

incentive to learn or exert effort and the CEO has little incentive to invest for the long-

run. At very high levels of relative contribution, when the CEO is paid quite highly

relative to the managers and the CEO is therefore dominant, the CEO again has little

incentive to invest for the long-run. Intermediate levels of relative contribution maximize

long-term investment incentives. We measure investment as either capital expenditures

or research and development spending, and for both measures, we find the hypothesized

2We use the median instead of the maximum because we assume the non-CEO senior executives have
equal probabilities of contributing to cash flow generation and being promoted to be the next CEO.
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hump-shaped relation between relative contributions and investment.

Further, we find a similar hump-shaped relation between our measure of relative

contribution and industry-adjusted operating performance. We measure operating per-

formance as Tobin’s Q, return on assets, and free cash flow. These results hold in both

levels and first differences and are robust to controls for external governance such as in-

stitutional ownership and the strength of board governance, as well as other controls.

Our results also shed some light on the opposing results of Kale, et. al., (2009) and

Bebchuk, et. al., (2011). These papers find a linear yet opposite relation between a

measure similar to our relative contribution measure and short-term firm performance.

Kale, et. al., (2009) interpret their measure as a measure of tournament incentives (the

difference between CEO pay and other executives’ pay), and find that firm performance

is increasing in the pay differential. Bebchuk, et. al., (2011) interpret their measure as a

measure of CEO dominance or centrality relative to the other executives (looking at the

ratio of CEO pay to other executives’ pay) and find that firm performance is decreasing in

CEO dominance. These contrasting findings disappear when we investigate the relation

between our measure of internal governance, Kale, et. al.,’s measure of pay differentials,

and Bebchuk, et. al.,’s measure of CEO dominance, and firm performance. A nonlinear,

hump-shaped relation is better able to explain the pattern of the data, and is consistent

with the internal governance theory of Acharya, Myers, and Rajan (2010).

In addition, we find that internal governance is more effective when the CEO has a

shorter time horizon than the rest of the management team, when the firm’s industry
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is growing, when the CEO is not the founder of the firm, when external governance is

weaker, and when the firm is more likely to promote internally to the CEO position.

These results provide support for the internal governance theory.

Much of the corporate governance literature focuses on how boards can curb CEOs

taking actions that are detrimental to shareholders. However, the current literature

provides little consensus that the independence of boards improves profitability or firm

value, although some research does find that boards can be efficient tools of corporate

governance when it comes to CEO turnover or compensation. One rationale behind these

two seemingly opposing findings is that strong or independent boards could be valuable

in times of crises, but are too far away from day-to-day operations to add much value to

a firm. By contrast, a firm’s junior managers are critically important to a firm’s day-to-

day operations. Further, their potentially longer time horizon can be a useful governance

mechanism. Acharya, Myers, and Rajan (2010) argue that junior managers’ different

horizons relative to CEOs will result in different preferences in investment, payout, and

other corporate policies. Here we focus on the impacts of managers’ different horizons

on corporate investment and firm performance.

The paper is organized as follows. In Section 2, we present our hypotheses. In

Section 3, we describe our data and measure of internal governance. In Section 4, we

present our results. Section 5 concludes.
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2.2 Hypothesis Development

Kale, et. al., (2009) show that tournament incentives are positively related to firm

performance. From the corporate governance perspective, this suggests that tournament

incentives (e.g., promotion to CEO) could effectively elicit effort from managers. At the

same time though, it is important to note that the effectiveness of such incentives comes

from promising future payoffs to the next generation leader of the company. Therefore,

the incumbent CEO will have to preserve firm value and even increase capital stock,

which he may have incentives to do if he needs the cooperation of his subordinates

(other members of the executives team).

This second strand of disciplinary force coming from the different appropriation hori-

zons may serve as an effective (internal) governance mechanism to reduce CEO’s agency

costs and have important implications for the firm’s dividend payout and investment

policies as well. According to Acharya, Myers, and Rajan (2010), internal governance

works best when both CEO and other key employees are important to firm value creation

and neither the CEO nor the managers are dominant. If the CEO is very powerful, he

does not need his subordinates’ cooperation and internal governance will not constrain

the CEO’s extraction of rents. If the incumbent CEO is weak (in the sense of being

relatively unimportant for production), then the internal governance effect is also weak

because the CEO will not invest and the manager will therefore not exert a lot of effort

to learn about the firm’s specific issues. If the power is balanced, internal governance

will have an impact on firm performance.
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Further, for the internal governance mechanism to work effectively in practice, there

must be a real divergence between CEO’s and the manager’s appropriation horizon: it

is exactly the prospect of the manager’s future career that gives rise to the bottom-up

internal disciplinary force to increase capital stock and preserve firm value. Since age

serves as a proxy for appropriation horizon, internal governance should be more effective

in firms where there is a clear age difference between the CEO and the managers.3

Other governance forces aside from internal governance, such as career or reputational

concerns, may be more operative for younger CEOs.

Acharya, Myers, and Rajan (2010) also argue that internal governance is likely to be

unnecessary in firms in which the CEO is also the founder, as the founder CEO is likely

to possess intrinsic motivation to invest and preserve firm value as the firm represents the

CEO’s legacy. They also argue that internal governance is more likely to be effective in

firms that are growing, as there is no pressure to invest and less need for effort in firms

that are declining. Further, for firms in industries in which CEO succession is more

likely to happen from outside of the firm, internal governance is unlikely to be effective

since managers are unlikely to be induced to exert effort for no reward. Finally, internal

governance is more likely to be prevalent and effective when external monitoring is weak.

An example of this is services firms, in which firm value is more tied to intangibles and

human capital and thus harder to monitor.

3It is important to note that the Acharya, Myers, and Rajan (2010) model does not imply that there
is a hump-shaped relation between the difference in appropriation horizon (proxied by the age difference
between CEOs and managers) and investment or performance. The non-linear relation is between the
relative importance of the CEO and investment or performance.
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In sum, we hypothesize the following.

Hypothesis 1: There is a hump-shaped relation between the ratio of the CEO’s pre-

dicted compensation to the sum of the CEO’s predicted compensation and the median

predicted compensation of non-CEO executives (“delta”) and long-term corporate in-

vestments, conditional on the strength of external governance.

Hypothesis 2: There is a hump-shaped relation between delta and firm performance

(both short-term and long-term), conditional on the strength of external governance.

Hypothesis 3: In firms with larger age differences between the CEO and the managers,

the hump-shaped relations between investment and delta and firm performance and delta

are more pronounced (internal governance is more effective).

Hypothesis 4: Firms with founder CEOs will have less pronounced hump-shaped

relations between investment and delta and firm performance and delta.

Hypothesis 5: In firms in growing industries, the hump-shaped relations between

investment and delta and firm performance and delta are more pronounced.

Hypothesis 6: Firms in industries that rely on internal succession will have more

pronounced hump-shaped relations between investment and delta and firm performance

and delta.

Hypothesis 7: Firms in industries with weak external monitoring will have more

pronounced hump-shaped relations between investment and delta and firm performance

and delta.
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2.3 Data and Sample Construction

The data on executives used in this study come primarily from BoardEx, which pro-

vides data on CEO and manager characteristics including education, professional, and

employment background, and ExecuComp, which provides information on the identity

and compensation packages of the top five executives at publicly traded US firms each

year. The financial data for the firms come from Compustat and CRSP. Data on in-

stitutional holdings are provided by Thomson Reuters’s CDA/Spectrum database. All

institutional money managers filing 13F reports with the Securities and Exchange Com-

mission are covered in the CDA/Spectrum database. Information on corporate boards is

obtained from the RiskMetrics database. Both ExecuComp and RiskMetrics cover S&P

500, S&P MidCap 400, and S&P SmallCap 600 firms. The sample period for our main

analysis starts from 1996, as that is the starting point for the board characteristics that

are provided by RiskMetrics. We use annual data throughout.

2.3.1 Governance Measures and Performance Measures

Internal governance is, of course, not the only form of corporate governance that may

be used or be effective. In most of our specifications, we control for other types of

governance, such as board governance, institutional monitoring, executive ownership,

takeover pressure or entrenchment, and the presence of a dual-class share ownership

structure.

To capture the proportion of institutional investors in the overall shareholders, we
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define:4

Institutional =
Number of shares owned by institutional investors

Total number of shares outstanding

The variables that capture board characteristics are: Dirsum, which measures the num-

ber of directors on the board (in logarithm) and Outdirpcnt, which measures the per-

centage of outside directors. To capture takeover pressure or entrenchment, we include

the E− index of Bebchuk, Cohen, and Ferrell (2009) (see also Gompers, Ishii, and Met-

rick (2003)). To measure executive ownership, we include the fraction of direct stock

ownership, restricted stock holdings, shares acquired by option exercises, and options

that have vested relative to total shares outstanding. We also include a dummy variable

equal to one if the firm has a dual-class share ownership structure.

We use standard measures of firm-year level investment and performance. For in-

vestment, we use capital expenditures and R&D expenditures. Both variables are scaled

by beginning of period total assets. For firm performance, we use Tobin’s Q, return on

assets (ROA), and free cash flow. We winsorize the firm level performance measures at

the left and right tail (1%, 99%). One-year performance measures are contemporaneous

while three year performance measures are three-year averages. Table 1 lists descriptive

statistics for the variables used in this study.

4We have also examined institutional investors decomposed into transient and dedicated institutional
investors as in Bushee (1998). Our results are generally unaffected by using either transient or dedicated
institutional investors as a control for external governance, so for brevity, those results are omitted.
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2.3.2 Measure of Internal Governance

A crucial parameter in Acharya, Myers, and Rajan (2010) is the relative contribution

measure δ, which denotes the strength of the relative importance of the CEO’s contri-

bution compared to the manager’s in generating cash flow. More specifically,

δ =
f

f + g

where f and g are functions of CEO’s and the manager’s contribution to cash flow

generation given their effort/learning, respectively. A primary empirical challenge is

in estimating the parameter δ. Because we do not directly observe the contributions

of the CEO and manager to cash flow, we must infer their contributions from other

observable data. A natural candidate is the relative compensation of the CEO and the

manager, since in a neoclassical model, compensation will reflect marginal productivity.

However, in the Acharya, Myers, and Rajan (2010) model, compensation is endogenously

determined, so we must extract the portion of compensation that is determined by

relative productivity.

We do so by empirically modeling compensation as follows. Potentially, both the

CEO’s and the manager’s wages consists of a rent (λCEO and λMGR), and returns to

firm-specific and general skills (f and g from above) that generate firm cash flow. The
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wage equations are:

wCEO = f + λCEO

wMGR = g + λMGR.

In the Acharya, Myers, and Rajan (2010) model, the manager earns no rent (λMGR = 0)–

she only earns rent if she becomes CEO. The CEO consumes any surplus cash flow and

this is the CEO’s rent. In what follows, we allow for the possibility that the manager

also earns a rent in actual data.

From the wage equations, we need to extract f and g. To do so, we treat rents as

components of compensation that cannot be explained as returns to observables. Thus,

we need a model to predict executive compensation, and we use predicted compensation

as our proxies for f and g. We augment Graham et al. (2009), and use the following

model to predict executive compensation:

lnwijt = β0 + β1 ln(assetsjt−1) + β2Qjt−1 + β3retjt + β4retjt−1 + β5ROAjt + β6ROAjt−1

+β7V oljt−1 + β8Ageijt + β9Age
2
ijt + β10Eduij + β11Ivyij + β12MBAij

+β13Posijt + β14Insij + β15Femij + β′Mijt + Ij + τ + εijt.

wijt is manager i at firm j’s wage at time t. We include assets as a measure of firm size,

lagged Tobin’s Q, stock returns and return on assets up to the period during which wages

are measured as well as lagged values, and stock return volatility to capture observable
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firm characteristics. We include the manager’s age and age squared, an indicator for

highest level of education completed, whether the manager attended an Ivy League

institution, whether the manager has an MBA, the number of positions the manager

held previously at the current employer (which also captures whether the manager is

promoted from inside th firm), whether the manager has been with the firm for more

than a year (is an insider), and whether the manager is female as observable executive

characteristics. Because a number of observations have missing data for one or more

executive characteristics, we include dummy variables for missing values of executive

characteristics, following Himmelberg, Hubbard, and Palia (1999). See Table 1 for

summary statistics on firm and executive characteritics. We also include industry and

year fixed effects.5 We split the sample into two sub-groups: the CEO group and the

non-CEO group. For each group, we construct predicted compensation for each executive

from the above regression.

Table 2 presents the results for our wage specifications. Consistent with prior litera-

ture, both CEO and manager compensation are higher in larger firms, firms with higher

Tobin’s Q (growth firms), and firms that perform and have performed better. For

CEOs, the only manager characteristics that matter are age and whether the CEO was

an insider at the time of appointment to the CEO position. For other managers, having

attended an Ivy League institution, having an MBA, the number of prior positions held,

5Note that we do not include manager fixed effects in this specification. We will interpret the residuals
from the wage regressions as rents for the managers. Were we to include manager fixed effects, then the
time series average of each manager’s residuals would, by construction, be 0, implying that no manager
systematically earns rents in our sample. In other words, manager fixed effects will also capture a
manager’s ability to extract rents.
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and whether the manager is female also matter for compensation. These specifications

capture returns to observable firm-specific and general skills that contribute to cash-flow

generation.

The residuals represent the CEO’s and the manager’s rents (λCEO and λMGR) leaving

predicted compensation, ̂lnwijt−CEO and ̂lnwijt−MGR, to capture returns to CEO and

manager productivity, respectively. To see whether the residuals actually capture rents,

in Table 3 we present the correlations between the residuals and two types of variables:

variables thought to measure the ability of managers to extract rents and variables mea-

suring future firm performance. We do this for both the CEOs and the other managers.

The residuals for the CEOs are positively correlated with whether the CEO is the only

firm manager on the board of directors, the number of titles the CEO possesses in addi-

tion to CEO (e.g., chairman of the board, president, etc.), and the E-index (higher values

of E representing worse governance). The residuals for the managers are negatively cor-

related with whether the CEO is the only manager on the board and the number of

titles the CEO possesses, suggesting that in these cases, the CEO may extract rents at

the expense of the other managers, as in Bebchuk, et. al. (2011). The residuals for the

other managers are positively correlated with the E-index, suggesting that high E firms

are the ones in which rent extraction is a generalized phenomenon. We also examine

the correlations of the residuals with future firm performance, where firm performance

is measured as a three year average of either Tobin’s Q, ROA, or free cash flow starting

a year after the year for which the residual is calculated. Interestingly, the residuals
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are not significantly correlated with any of the performance measures, suggesting that

the residuals contain no information about how the executive’s performance influences

future firm performance.6

To get f and g, we take the exponential of predicted log compensation from the wage

equations. The relative contribution of the CEO to cash flow generation is then given

as:

δ =
f

f + g
=

̂wijt−CEO
̂wijt−CEO + ̂wijt−MGR

,

where the median of the firm’s non-CEO managers’ predicted compensation is used for

g. Table 1 provides summary statistics on δ, managerial compensation, and other related

measures from the literature.

With the measure of relative contribution δ in hand, note that internal governance is

strongest when neither the CEO nor his subordinates dominate. On the one hand, if the

CEO is dominant in cash flow generation (i.e., a high δ), then the CEO does not need the

cooperation of his subordinates and bottom-up internal governance does not work. If the

managers are already dominant in cash flow generation, i.e., a low δ, then the managers

do not have incentives to exert effort or learn. Thus, internal governance predicts that

there will be a hump-shaped relation between δ and investment, and between δ and firm

performance measures such as Tobin’s Q, ROA, and free cash flow.

6One might argue that there should be a negative correlation between the residuals and future per-
formance if the residuals represent rent extraction. Recall that these are residual wages, and therefore
represent the distribution of rents between shareholders and managers after compensation for skills, abil-
ity, effort, etc., assuming that these are captured by the firm and manager characteristics in the wage
regressions. Thus, we expect the residuals to be orthogonal to firm performance, conditional on the
wage regressions being properly specified.
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To see if there is such a hump-shaped relation, we first fit fractional polynomials

to investment (capital expenditures and R&D spending), Q, ROA, and free cash flow

using δ as the independent variable. The advantage of this approach is that we put no

restrictions on the shape of the relation between δ and the various outcome variables.

The results with confidence intervals are graphed on the left side of Figure 1. For all five

dependent variables, we see evidence of a hump-shaped relation between the dependent

variable and δ. Given this, we then fit quadratic specifications in δ for all five dependent

variables. The results with confidence intervals are graphed on the right side of Figure

1, and show that quadratic specifications do reasonably well in capturing the underlying

relations between δ and the five dependent variables. Throughout the rest of the paper,

we rely on quadratic specifications.

It is worth contrasting δ with two similar measures used previously in the literature.

Kale, et. al., (2009) argue that the pay differential between the CEO and his subordi-

nates measures the strength of tournament incentives. The larger the differential, the

stronger the incentives, and the better is firm performance. The tournament explana-

tion yields the same prediction as the internal governance model when the differential

is small - incentives are weak for the subordinate managers. However, the tournament

explanation predicts that incentives are very strong for large differentials, while the in-

ternal governance model predicts that again incentives will be weak. Only differentials

in the middle, where the relative contributions are balanced, provide strong internal

governance.7

7One issue worth noting in the comparison between tournament incentives and internal governance is
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Bebchuk, et. al., (2011) argue that the amount of compensation that a CEO receives

relative to the non-CEO executives is a measure of CEO dominance and is indicative of

a CEO’s ability to engage in rent extraction. This CEO dominance and rent extraction

explanation would predict that at high levels of dominance, firm performance would be

poor, consistent with the internal governance model. Here, high levels of dominance

would be consistent with δ being too large. However, the rent extraction explanation

predicts that firm performance will be strong for low levels of CEO dominance (low δ),

while the internal governance model predicts that if δ is too low, again performance

will be poor. Only levels of δ in the middle of the distribution, where the relative

contributions are balanced, provide strong internal governance. In sum, neither the

tournaments argument nor the CEO dominance argument can explain the hump-shaped

relations found in Figure 1. We return to the tournaments explanation and rent extrac-

tion explanation after we demonstrate the results shown in Figure 1 more formally with

additional controls.

2.4 Results

2.4.1 Long Term Investment and Firm Performance

Our initial empirical specification, which tests Hypothesis 1, is as follows:

LongTermInvestmentit = α+ β1δii + β2δ
2
it + γExternalGovit + covariates+ εi (2.1)

that, because of the future-oriented nature of tournament incentives, the size of the prize should depend
on the differential of future payoffs to the executive when she becomes the CEO of the company and her
current pay, not the pay differential between the compensation for the current CEO and the manager.
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where the independent variables of interest are δ, δ2, and ExternalGov (institutional

ownership, board variables, and other forms of governance). We include both δ and δ2

to test for the hypothesized nonlinear (hump-shaped) relation between investment and

the CEO’s and manager’s relative contributions.

Table 4, Panel A, reports regression results for long-term investment measured as

capital expenditures scaled by beginning of period total assets and R&D expenditures

scaled by beginning of period total assets. We include several standard firm level control

variables: size (measured as firm sales) and size-squared to control for any nonlinear

effects of size on investment, capital structure (leverage), and the volatility of firm re-

turns. We control for other forms of (external) governance: institutional shareholdings,

the E-index, board governance (the size of the board and board independence), and the

presence of a dual-class share ownership structure. We include industry and year fixed

effects. For both capital expenditures and R&D spending, the coefficient on δ is posi-

tive and significant while the coefficient on δ2 is negative and significant. Thus, we find

support for a hump-shaped or inverted U-shaped relation between relative contributions

and investment.89 By contrast, the external governance measures for the most part

have no impact on firm level investment.

Next we test Hypothesis 2 by examining firm performance using several variations of

8The number of observations for the R&D specification is smaller because R&D spending is missing for
a number of firms in Compustat. Because the number of observations is greatly reduced, in subsequent
tables we do not report results for R&D spending. The results for R&D are quite similar to those
reported here.

9We have also considered alternative specifications for investment. For example, if we use the sum
of segment capital expenditures weighted by the rate of employment growth for their corresponding
industries as the investment dependent variable, we continue to find a significant hump-shaped relation
with δ.
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the following empirical specification:

Performanceit = α+ β1δit + β2δ
2
it + γExternalGovit + covariates+ εi. (2.2)

Table 4, Panel B, presents the results for short-run (one-year) performance. Columns

1 through 3 use Tobin’s Q, return on assets (ROA), and free cash flow (FCF) scaled

by firm assets as the measures of firm performance, respectively. All measures of firm

performance are Fama-French industry-adjusted. In all three specifications, we include

controls for firm characteristics and other forms of (external) governance. The coefficient

on δ is positive and significant and the coefficient on δ2 is negative and significant in all

three specifications. Table 4, Panel C, presents results for long-run (three-year) firm

performance, with results that are quite similar to those in Table 4, Panel B.10 Again,

we find support for a hump-shaped relation between relative contributions and firm

performance.11 Importantly, in these specifications, we find evidence consistent with

previous literature that external governance is also associated with firm performance.

Firms with larger boards, dual class share structures, and that are less susceptible to

takeover pressure (higher E) have worse performance. For one-year performance, firms

with more institutional shareholdings perform better, but this result does not persist.

Even after controlling for these external governance mechanisms, we find a significant

10As a robustness check, we also examined three-year performance but started measuring performance
one year later. In other words, we examined performance from time t+1 to t+4. In this specification,
the results for δ and δ2 are quite similar to those reported in Table 4, Panel C.

11To conserve space, in all subsequent tables, we report results for one-year firm performance only.
The results for three-year firm performance are quite similar.
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incremental effect of internal governance.

The results in Table 4 use levels of both the dependent and independent variables.

Ideally, we would use firm fixed effects in these specifications. However, a number of our

external governance variables are essentially time invariant. More problematic is that

δ evolves very slowly over time, although this is what we would expect if δ is measured

correctly. The relative contribution of the CEO to firm cash flow, δ, is essentially

a static firm characteristic in the Acharya, Myers, and Rajan (2010) model. As an

alternative method to focus on within-firm identification, we adopt a first-difference

approach for those variables that are time-varying. We do not first-difference δ. We

do this for both the investment and firm performance specifications. The results are

in Table 5. In all four specifications, we find that the coefficient on δ is positive and

significant while the coefficient on δ2 is negative and significant. The effect of the

external governance variables is weakened in first differences, suggesting that external

governance cannot explain changes in investment and firm performance, while internal

governance can explain changes in investment and firm performance.

2.4.2 Age Distribution of the Executive Team

The difference in appropriation horizons of the CEO versus the manager is the funda-

mental source driving internal governance. This suggests that internal governance is

more effective in firms with young managers (who wish to invest for the future) and

older CEOs (who wish to consume current cash flows), as noted by Acharya, Myers, and
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Rajan (2010). Essentially, internal governance is more likely to be effective in firms with

larger differences between the CEO’s and the manager’s age.

We test Hypothesis 3, whether the hump-shaped relation between δ and investment

or firm performance is more pronounced for high relative age differences between the

CEO and the managers as compared to low relative age differences. We create two

subsamples–one in which the CEO is older than 56 years old and the oldest manager is

younger than 52 years old, and the other in which the CEO is younger than 52 years old

and the oldest manager is older than 56 years old. We call these the old CEO-young

manager and young CEO-old manager subsamples, respectively. These age thresholds

were chosen to match the median ages for CEOs and other managers. The rationale is

that if the CEO is older than the rest of the managers, the CEO’s horizon will be shorter,

thus making it more plausible that internal governance will be effective. Conversely,

if the CEO is younger than the other managers, then internal governance should be

completely ineffective in motivating investment and effort. This is because the CEO

will already have a long horizon and thus already be willing to invest, and the (older)

managers will have little hope of becoming CEO and so be unwilling to exert effort.

Table 6, Panel A, reports results for old CEOs-young managers, while Panel B re-

ports results for young CEOs-old managers. In Panel A, the coefficient on δ is positive

and significant and the coefficient on δ2 is negative and significant for all four depen-

dent variables–investment, Tobin’s Q, ROA, and free cash flow. In Panel B, while the

coefficients exhibit the same pattern, they are never significant. These results are con-
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sistent with internal governance being more effective in firms with larger age differences,

signifying greater divergences in appropriation horizons.

2.4.3 Founder CEOs

Acharya, Myers, and Rajan (2010) hypothesize that internal governance will be unnec-

essary and ineffective in firms in which the CEO is also the founder. Founder CEOs

are thought to possess intrinsic motivation perhaps because they view the firm as their

legacy. Conversely, non-founder CEOs are likely to be professional managers, and there-

fore more likely to need some form of effective monitoring.

We test Hypothesis 4, whether the hump-shaped relation between δ and investment

or firm performance is less pronounced for founder CEOs relative to non-founder CEOs.

We create two subsamples–one for founder CEOs and one for non-founder CEOs. The

two subsamples are not fully exhaustive as data are missing for some CEOs.

Table 7, Panel A, reports results for founder CEOs, while Panel B reports results

for non-founder CEOs. In Panel A, the coefficients on δ and δ2 are sometimes positive

and sometimes negative, and only significant for the case of ROA. In the case of ROA,

the coefficients are reversed. Overall, these results suggest that internal governance is

not operative when founder CEOs are in place. In Panel B, the coefficient on δ is

positive and significant and the coefficient on δ2 is negative and significant for all four

dependent variables–investment, Tobin’s Q, ROA, and free cash flow. These results

are consistent with internal governance being more effective in firms with non-founder

CEOs. Interestingly, for firms with founder CEOs, external governance does not seem to
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matter either, suggesting that either founder CEOs are deeply entrenched and immune to

governance, or that founders themselves provide all of the governance that is necessary.

2.4.4 Firms in Growing Industries

Whether a firm is growing is another key determinant of the effectiveness of internal

governance. Firms that are declining have little need to invest, and as a result, there

is little need to provide the CEO with incentives to invest. Conversely, firms that are

growing need investment to grow, and so the CEO will need strong incentives to invest.

We test Hypothesis 5, whether the hump-shaped relation between δ and investment

or firm performance is more pronounced for firms in rapidly growing industries than for

firms in slowly growing industries. To do this, we split our sample based on median

change in industry sales growth rates. We then separately examine the fast growing

firms (above the median change in sales growth) versus the slow growing firms (below

the median change in sales growth).

Table 8, Panel A, reports results for the fast growing firms, while Panel B reports

results for the slow growing firms. For fast growing firms, the coefficient on δ is positive

and signficant and the coefficient on δ2 is negative and significant for all four dependent

variables–investment, Tobin’s Q, ROA, and free cash flow. In Panel B, for slow growing

firms, the coefficients are generally not significant except for free cash flow. The coeffi-

cients are also generally smaller in magnitude than the comparable coefficients in Panel

A. The results for capital expenditures are noteworthy, as investment is the mechanism

through which growth operates. Internal governance matters for investment in fast
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growing firms, but not in slow growing firms, while external governance does not matter

for investment for either fast or slow growing firms (with the exception of institutional

shareholdings for slow growing firms). For firm performance, it is worth noting that

the direct effect of external governance is also similar across fast and slow growing firms.

This again suggests that it is the effect of internal governance on investment that is the

channel through which internal governance operates. Overall, these results are consistent

with internal governance being more effective in firms in growing industries.

2.4.5 Internal versus External Succession

Another key component for the effectiveness of internal governance is whether the man-

ager is likely to become CEO. If a firm is likely to hire a new CEO externally rather

than promoting from within, then the manager will rationally conclude that there is little

incentive to exert effort and learn, since the payoff to doing so comes when the manager

becomes CEO. If the manager does not exert effort, then the CEO has no incentive

to invest, and so internal governance will be ineffective. In this case, we would expect

there to be no relation between δ and investment and firm performance

We test Hypothesis 6, whether firms in industries that rely on internal succession have

more pronounced hump-shaped relations between investment and δ and firm performance

and δ. We use Cremers and Grinstein’s (2009) 48 industry classification of predominantly

inside versus outside successions. We construct two subsamples with firms in the top

24 inside succession industries and bottom 24 inside succession (i.e., top 24 outside
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succession) industries. Firms in industries with more internal succession should have

more effective internal governance, and firms in industries with more external succession

should show no effect of internal governance. Table 9 presents the results. In Panel A,

for firms in industries that rely more on internal succession, the coefficient on δ is positive

and significant and the coefficient on δ2 is negative and significant in all specifications.

In Panel B, for firms in industries that rely more on outside succession, the coefficients

are generally insignificant and smaller in magnitude. These results are consistent with

internal governance being more effective when managers have a higher probability of

eventually becoming CEO.

2.4.6 Weak versus Strong External Monitoring

Acharya, Myers, and Rajan (2010) argue that ”firms that score more strongly on internal

governance factors should do better in sectors where it is difficult for external governance

to play a role – sectors such as services where the firm’s franchise value is tied up with

human capital and external monitoring and control of management’s performance is

difficult.” Conversely, external monitoring is more likely to be effective for firms with

more tangible physical assets, less volatile cash flows, greater leverage (leading to bank

monitoring), and perhaps greater regulation. An industry that meets these criteria for

external monitoring is utilities.

We test Hypothesis 7, whether service firms have more pronounced hump-shaped

relations between investment and δ and firm performance and δ. We examine this in two

ways. In Table 10, Panel A, we present results for firms in the service industry (personal
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services and business services). The coefficient on δ is positive and significant and the

coefficient on δ2 is negative and significant in all specifications. When we compare the

magnitudes of the coefficients for firms in the service sector relative to the analogous

specifications for the overall sample in Table 4, we find that the coefficients on δ and δ2

for the service sector are larger, suggesting that internal governance is stronger for service

firms. Second, in Panel B, we present results for utilities, which we argue are likely to

have stronger external governance. For utilities, the coefficients are sometimes positive

and sometimes negative, and never significant, suggesting that internal governance is

ineffective.

2.4.7 Endogeneity Concerns

A concern with our results is that δ is endogenously determined. The primary endogene-

ity concern here is that firms that perform well (have higher Tobin’s Q due to an increase

in the market value of equity) could invest more and, to the extent that compensation is

equity and option-based for all executives, have higher δ since CEOs typically will receive

higher stock and option grants. Another way of saying this is that CEO compensation

is more performance-sensitive than is non-CEO compensation, a result that can be seen

in Table 2. This could explain the upward-sloping portion of the hump-shaped rela-

tions between performance and δ and investment and δ, but not the downward-sloping

portion.

In order to explain the downward-sloping portion, firms that perform poorly would

have to maintain the CEO’s level of (predicted) compensation, while letting other ex-
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ecutives be paid less, consistent with the poor performance.12 Such a story would be

consistent with arguments that CEOs are rewarded for good luck but not penalized for

bad luck (see Bertrand and Mullainathan (2001)). This is essentially the rent extrac-

tion story of Bebchuk, Cremers, and Peyer (2011), where CEOs extract rents from their

subordinates. In short, two types of endogeneity would have to be at work in different

regions of δ in order to explain the results.

It is worth noting that our results are based on using industry-adjusted performance

measures at time t+1 and δ at time t in all of our specifications. Positive (or negative)

firm performance should not result mechanically in higher past δ. As a second point,

the endogeneity issue here is perhaps more relevant for stock market based measures

such as Tobin’s Q, since the primary mechanism by which compensation increases due

to good firm performance is the increase in the value of stock and options. However,

our results hold for accounting-based measures of firm performance, ROA and free cash

flow.

Nonetheless, we note that the cash (salary and bonus) or short-term components

of compensation are much less performance sensitive than are long-term components of

compensation such as stock and options. While bonuses are sensitive to accounting

performance, they are typically not sensitive to stock returns. For robustness, we re-

estimate our primary investment and performance specifications using a version of δ

12How a firm would maintain predicted CEO compensation when faced with poor performance is not
clear given our compensation specification. All coefficients on (past) firm performance variables are
positive, significant, and larger in magnitude for CEOs than for non-CEOs. Poor firm performance
should reduce predicted CEO compensation more than it reduces predicted non-CEO compensation,
resulting in falling δ, not increasing δ. Thus, it is extremely difficult to justify the downward sloping
portion of the relation between firm performance and δ using this endogeneity story.
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based only on cash compensation. Specifically, we re-estimate our wage specifications

using only cash compensation, and then use predicted cash compensation to form δS (for

short-term delta). We then use this measure of short-term delta in our investment and

firm performance specifications. Here there is no direct feedback from Q into predicted

compensation. The results are in Table 11. The coefficient on δ is positive and

significant in all specifications except for Tobin’s Q, and the coefficient on δ2 is negative

and significant in all specifications. Thus, eliminating one channel for endogeneity–

stock market value via Tobin’s Q–does somewhat weaken our results for Tobin’s Q, but

does not affect the rest of our results.

2.4.8 Robustness

Our results are consistent with the importance of internal governance. However, as

we noted earlier, two measures similar to δ have been used in prior literature. Kale,

et. al., use a measure called Paydiff , which is the natural logarithm of the difference

between the CEO’s total compensation and the median value of total compensation

for the firm’s other executives. This measure differs from δ in that δ uses the ratio

of predicted compensation, rather than the difference in total compensation. This

difference in definition stems from the fact that δ and Paydiff are meant to measure

different quantities. δ measures the relative firm-specific contributions of the CEO and

the other executives. Paydiff measures the strength of tournament incentives, and

Kale, et. al., find that there is a positive relation between Paydiff and Tobin’s Q.

Nevertheless, the two measures, δ and Paydiff , are similar.
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We next explore whether our results are robust to using the measure Paydiff in place

of δ and whether we can reconcile our results with those in Kale, et. al. Table 12, Panel

A, presents the results of these tests. Although Kale, et. al., do not explore investment,

we are still interested in whether there is a hump-shaped relation between investment

and Paydiff . Column 1 shows that there is a positive and significant relation between

investment and Paydiff and a negative and significant relation between investment and

Paydiff2, consistent with our previous results for internal governance using δ and δ2.

However, the relative magnitude of the coefficient on Paydiff2 to the coefficient on

Paydiff is somewhat smaller than the relative magnitudes of the coefficients on δ and

δ2.

In the next column, we consider the primary specification from Kale, et. al., and

find a positive association between Paydiff and Tobin’s Q. Next, including a quadratic

term in Paydiff, we find that the coefficient on Paydiff is positive and signficant while

the coefficient on Paydiff2 is negative and significant. These results are consistent

with our previous results for internal governance using δ as our measure. Using ROA

and free cash flow as the performance measures, the next two columns again find similar

results to our previous results using δ.

The other measure used in prior literature that is similar to our measure is the CEO

pay slice (CPS) from Bebchuk, et. al. CPS is the ratio of actual CEO compensation

to total compensation for the top five executives at a firm. Bebchuk, et. al., use this

as a measure of the extent to which a CEO can extract rents, and they find that there
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is a negative relation between CPS and Tobin’s Q. Our measure δ differs from CPS

in that δ uses predicted compensation and only includes one executive other than the

CEO. Otherwise, the two measures are similar.

We next explore the extent to which our results are robust to using CPS in place

of δ. Table 12, Panel B, presents the results of these tests. Although Bebchuk, et.

al., do not explore investment, we are still interested in whether there is a hump-shaped

relation between investment and CPS. Column 1 shows that there is a positive and

significant relation between investment and CPS and a negative and significant relation

between investment and CPS2. While the coefficients have the same pattern as in

our δ specification, the coefficient on the squared term is larger in magnitude than the

coefficient on the linear term, which is somewhat contrary to what we find for both δ

and Paydiff .

In the next column, we consider the primary result from Bebchuk, et. al., who use

industry-adjusted Tobin’s Q as their dependent variable. Consistent with their result,

we find a negative and significant relation between Q and CPS. When we include a

quadratic term in CPS, we find that there is a positive and significant relation between

Q and CPS and a negative and significant relation between Q and CPS2, consistent

with our previous results using δ. Using ROA and free cash flow as the performance

measures, the next two columns again find similar results to our previous results using δ.

Overall, these results demonstrate that the hump-shaped relations between investment

and relative contributions and firm performance and relative contributions are robust to
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other, similar measures proposed in the literature.

2.5 Conclusion

We examine the impact of stakeholders’ different horizons on investment and firm per-

formance. Stakeholders, such as firms’ critical employees, can be a strong force of gov-

ernance when these employees or managers care about their own future and interact

with the CEO on a daily basis. These employees and managers, due to their power to

withdraw their contributions to the firm, can force a self-interested myopic CEO to act

in a far-sighted way.

We empirically examine the effect of this internal governance. We find that there is

a hump-shaped relation between internal governance and corporate investment. At low

levels of relative contribution, when the CEO is paid relatively less well than managers,

managers have little incentive to learn or exert effort and the CEO has little incentive to

invest for the long-run. At very high levels of relative contribution, when the CEO is paid

quite highly relative to the managers and the CEO is therefore dominant, the CEO again

has little incentive to invest for the long-run. Intermediate levels of relative contribution

maximize long-term investment incentives, and this is what we find empirically.

Further, we find a similar hump-shaped relation between relative contribution and

industry-adjusted operating performance, measured as Tobin’s Q, return on assets, and

free cash flow. In addition, we find that internal governance is more effective when there

is a larger difference in the relative ages of the CEO and the managers and in firms in
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growing industries. We also find that internal governance is more effective when external

governance is weaker, when CEOs are not also the firm’s founder, and when managers

are more likely to become the CEO eventually.

Collectively, these results provide strong support for the power of internal governance.

Especially as there is no current consensus as to the efficacy of board governance, our

results on both internal and external governance suggest that alternative governance

mechanisms may be as or more important than the more heavily studied traditional

board governance mechanisms.
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Figure 1: Fractional polynomial predictions and quadratic fitting

Figure 2.1: Fractional polynomial predictions and quadratic fitting
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Table 2.1: Summary Statistics

Variable definitions are in the last table. Q3yr, ROA3yr, and FCF3yr are the average of three-

year ahead Tobin’s Q, ROA, and free Cash Flow scaled by the beginning period of total assets.

The CEO characteristics (with the subscripts CEO) are defined in the appendix. The manager

characteristics (with the subscripts Mgr) are constructed in a similar way.

Variable Obs Mean Std. Dev. 25% 50% 75%

CapEx 27,818 0.01 0.05 -0.01 0.00 0.03
R&D 15,379 0.00 0.16 -0.02 0.00 0.01
Q1yr 29,031 0.15 0.47 -0.12 0.05 0.35
Q3yr 23,071 0.15 0.45 -0.11 0.05 0.34
ROA1yr 29,151 0.03 0.40 -0.01 0.02 0.07
ROA3yr 23,104 0.03 0.19 -0.01 0.02 0.07
FCF1yr 27,216 0.05 0.20 -0.01 0.04 0.11
FCF3yr 21,894 0.06 0.15 -0.01 0.04 0.10

Assets 31,795 7.37 1.81 6.08 7.23 8.53
MB 31,539 2.03 2.47 1.14 1.48 2.18
Return 31,047 0.63 35.39 -0.23 0.02 0.29
RetV ol 29,836 0.45 0.21 0.30 0.40 0.55
Sales 29,119 7.02 1.66 5.95 6.97 8.09
Leverage 29,067 0.23 0.49 0.06 0.21 0.35

Dirsum 18,665 2.21 0.29 2.08 2.20 2.40
Outdirpcnt 18,665 0.68 0.17 0.57 0.71 0.82
E − Index 19,331 9.22 2.68 7 9 11
Dualclass 22,462 0.09 0.28
Institutional 26,008 0.67 0.24 0.51 0.69 0.84

CompensationCEO 31,728 7.68 1.20 6.91 7.64 8.45
CompensationMgr 135,500 6.79 1.03 6.08 6.72 7.42
Delta 10,297 0.69 0.06 0.66 0.70 0.73
Deltas 10,297 0.66 0.05 0.63 0.66 0.69
PayDiff 10,297 1.28 0.46 0.96 1.18 1.52
PaySlice 10,297 0.38 0.06 0.35 0.38 0.42
CEOchair 31,805 0.54 0.50
CEOonly 31,805 0.46 0.50
Nrtitle 31,805 2.02 0.64 2 2 2
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Variable Obs Mean Std. Dev. 25% 50% 75%

EducationCEO 15,684 1.64 0.61 1 2 2
EducationMgr 65,827 1.46 0.57 1 1 2
NrPriorPositionCEO 16,645 4.50 2.64 3 4 6
NrPriorPositionMgr 81,132 3.53 2.17 2 3 5
AgeCEO 27,444 55.52 7.55 51 56 60
AgeMgr 72,225 51.28 7.86 46 51 56
TenureCEO 29,561 12.93 11.12 4 9 19
TenureMgr 92,380 10.01 9.17 3 7 14
IvyCEO 15,972 0.20 0.40
IvyMgr 67,911 0.11 0.31
MBACEO 15,951 0.31 0.46
MBAMgr 66,528 0.23 0.42
InsiderCEO 30,049 0.95 0.22
InsiderMgr 111,581 0.92 0.28
FemaleCEO 31,805 0.02 0.13
FemaleMgr 135,615 0.06 0.23
FounderCEO 16,614 0.14 0.34
FounderMgr 80,918 0.04 0.19
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Table 2.2: Compensation Regression

This table reports results of regressing the level of (logged) total compensation on firm size,
market to book, returns, return volatility, year and manager fixed effects. The dummy variables
capture whether the corresponding variable has a missing value for the observation. All Standard
errors are clustered by firms. *, **, and *** denote significance levels at 10%, 5%, and 1%,
respectively.

CEO Manager
Dependent Variables ln(TotalCompensationt) ln(TotalCompensationt)

Assetst−1 0.452*** 0.405***
(0.01) (0.01)

MBt−1 0.055*** 0.081***
(0.02) (0.02)

Returnt 0.072** 0.057*
(0.03) (0.03)

Returnt−1 0.100** 0.068**
(0.04) (0.03)

ROAt 0.665*** 0.551***
(0.20) (0.14)

ROAt−1 0.335* 0.062
(0.18) (0.15)

RetV olt 0.557*** 0.530***
(0.12) (0.09)

Age 0.064*** 0.030***
(0.02) (0.01)

Age2 -0.001*** -0.000***
(0.00) (0.00)

Education 0.055 0.025
(0.04) (0.02)

Ivy 0.055 0.107***
(0.04) (0.03)

MBA -0.041 0.053**
(0.04) (0.03)

NrPriorPosition 0.007 0.034***
(0.01) (0.00)

Insider -0.156*** -0.162***
(0.04) (0.02)

Female 0.104 -0.079***
(0.08) (0.02)

DEdMiss x x
DIvyMiss x x
DMBAMiss x x
DPosMiss x x
D − InMiss x x
Year and Industry F.E. x x
R-sqr 0.398 0.44
Obs 12,710 33,596
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Table 2.3: Residual Correlation

This table reports the correlation between the compensation residuals and various rent extraction

measures and future performances. The significance level (p values) are reported in parentheses.

CEOonly Nrtitle E − Index Q3yr ROA3yr FCF3yr

ResidualCEO 0.050 0.084 0.084 0.003 -0.003 0.010
(0.00) (0.00) (0.00) (0.75) (0.77) (0.32)

ResidualMgr -0.045 -0.015 0.040 0.054 -0.005 0.008
(0.00) (0.01) (0.00) (0.19) (0.51) (0.23)
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Table 2.4: Outcome Regressions

This table reports results of regressing investment and performance variables on Delta, Delta2,

other firm financial characteristics and governance measures, as well as year fixed effects. All

Standard errors are clustered by firms. *, **, and *** denote significance levels at 10%, 5%, and

1%, respectively.

Panel A

Dependent Variables CapEx R&D

Delta 0.151* 0.370***
(0.08) (0.09)

Delta2 -0.151** -0.337***
(0.06) (0.08)

Sales 0.002 -0.034***
(0.01) (0.01)

Sales2 0 0.002***
(0.00) (0.00)

Leverage -0.015*** -0.01
(0.00) (0.01)

RetV ol 0.006 0.076***
(0.01) (0.01)

ln(Dirsum) -0.002 0.004
(0.00) (0.01)

Outdirpcnt -0.002 0.019**
(0.01) (0.01)

E − Index 0.001 0
(0.00) (0.00)

Dualclass -0.003 -0.003
(0.00) (0.01)

Institutional 0.008* 0.002
(0.00) (0.01)

Year and Industry F.E. x x
R-sqr 0.071 0.369
Obs 10,297 5,714
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Panel B

Dependent Variables Q1yr ROA1yr FCF1yr

Delta 8.411*** 0.533** 0.695***
(2.50) (0.25) (0.23)

Delta2 -8.425*** -0.416** -0.587***
(2.15) (0.19) (0.18)

Sales -0.04 0.105*** 0.116***
(0.18) (0.02) (0.02)

Sales2 0.008 -0.006*** -0.007***
(0.01) (0.00) (0.00)

Leverage -1.529*** -0.114*** -0.062***
(0.30) (0.02) (0.02)

RetV ol 0.146 -0.130*** -0.125***
(0.29) (0.01) (0.02)

ln(Dirsum) -0.456*** -0.038*** -0.040***
(0.14) (0.01) (0.01)

Outdirpcnt -0.278 -0.021** -0.018
(0.23) (0.01) (0.01)

E − Index -0.080*** -0.004*** -0.005***
(0.03) (0.00) (0.00)

Dualclass -0.367*** -0.017*** -0.018**
(0.11) (0.01) (0.01)

Institutional 0.506*** 0.023*** 0.020*
(0.18) (0.01) (0.01)

Year and Industry F.E. x x x
R-sqr 0.1596 0.394 0.427
Obs 10,297 10,297 10,297
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Panel C

Dependent Variables Q3yr ROA3yr FCF3yr

Delta 1.793* 0.781** 0.911***
(1.01) (0.37) (0.31)

Delta2 -1.949* -0.597** -0.729***
(1.08) (0.28) (0.24)

Sales -0.035 0.109*** 0.136***
(0.07) (0.04) (0.03)

Sales2 0.004 -0.007*** -0.008***
(0.00) (0.00) (0.00)

Leverage -0.476*** -0.106*** -0.060**
(0.10) (0.03) (0.03)

RetV ol -0.062 -0.102*** -0.104***
(0.09) (0.02) (0.02)

ln(Dirsum) -0.137*** -0.031*** -0.039***
(0.05) (0.01) (0.01)

Outdirpcnt 0.004 -0.018* -0.017
(0.06) (0.01) (0.01)

E − Index -0.023** -0.004** -0.005**
(0.01) (0.00) (0.00)

Dualclass -0.107*** -0.017*** -0.017**
(0.04) (0.01) (0.01)

Institutional 0.033 0.009 0.01
(0.06) (0.01) (0.01)

Year and Industry F.E. x x x
R-sqr 0.183 0.467 0.485
Obs 7,468 7,468 7,468
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Table 2.5: First Difference

This table reports results of regressing the first-difference in capital expenditure or firm per-

formance on Delta, Delta2, first-differences in other firm financial characteristics, governance

measures, as well as year fixed effects. All Standard errors are clustered by firms. *, **, and ***

denote significance levels at 10%, 5%, and 1%, respectively.

Dependent Variables CapExdiff Qdiff ROAdiff FCFdiff

Delta 0.057* 9.597** 0.222*** 0.128*
(0.03) (4.21) (0.08) (0.07)

Delta2 -0.043* -7.049** -0.144** -0.087*
(0.03) (3.12) (0.06) (0.05)

Salesdiff -0.017 -0.965 0.007 -0.005
(0.02) (0.61) (0.03) (0.03)

Sales2
diff 0.000 -0.031 0.001 0.004**

(0.00) (0.04) (0.00) (0.00)
Leveragediff -0.087*** -2.052*** -0.009 0.087***

(0.01) (0.55) (0.02) (0.02)
RetV oldiff -0.024** 0.095 -0.054* -0.024

(0.01) (0.86) (0.03) (0.02)
ln(Dirsum) 0.000 0.007 0.000 0.000

(0.00) (0.00) (0.00) (0.00)
Outdirpcnt 0.001 0.017 0.003* 0.004**

(0.00) (0.03) (0.00) (0.00)
E − Index 0.002* -0.015 -0.006* -0.006**

(0.00) (0.08) (0.00) (0.00)
Dualclass 0.001 0.015 0.001 -0.001

(0.00) (0.11) (0.00) (0.00)
Institutionaldiff 0.024*** 0.693 -0.015 -0.048***

(0.01) (0.69) (0.02) (0.01)
Year F.E. x x x x
R-sqr 0.054 0.046 0.015 0.054
Obs 8,151 8,560 8,662 8.048
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Table 2.6: Subsample Analysis 1 - Age Difference

This table reports results for subsample analysis based on the age difference between the CEO

and the oldest manager in the executive team. Panel A reports the results for the subsample

with old CEOs (older than 56) and young managers (median age of the non-CEO executives less

than 52). Panel B reports results for the subsample with young CEOs (younger than 56) and old

managers (median age of the non-CEO executives more than 52). The performance variables are

1 year and industry-adjusted. All Standard errors are clustered by firms. *, **, and *** denote

significance levels at 10%, 5%, and 1%, respectively.

Panel A: Old CEO and Young Manager

Dependent Variables CapEx Q1yr ROA1yr FCF1yr

Delta 0.174* 18.981*** 1.187*** 1.728***
(0.09) (7.02) (0.46) (0.57)

Delta2 -0.195** -15.687*** -0.920** -1.417***
(0.08) (5.82) (0.37) (0.47)

Sales -0.005 0.442 0.107*** 0.117***
(0.01) (0.30) (0.03) (0.02)

Sales2 0 -0.025 -0.007*** -0.007***
(0.00) (0.02) (0.00) (0.00)

Leverage -0.015** -1.717*** -0.104*** -0.044**
(0.01) (0.34) (0.02) (0.02)

RetV ol 0 0.242 -0.064** -0.075**
(0.01) (0.54) (0.03) (0.03)

ln(Dirsum) -0.001 -0.491** -0.025* -0.041**
(0.01) (0.24) (0.01) (0.02)

Outdirpcnt 0.006 -0.759 -0.032 -0.045*
(0.01) (0.49) (0.02) (0.02)

E − Index -0.001 -0.116*** -0.007*** -0.007**
(0.00) (0.04) (0.00) (0.00)

Dualclass -0.002 -0.660*** -0.018** -0.007
(0.00) (0.18) (0.01) (0.01)

Institutional 0.008 0.870*** 0.044** 0.029
(0.01) (0.32) (0.02) (0.02)

Year and Industry F.E. x x x x
R-sqr 0.111 0.166 0.39 0.4
Obs 2,119 2,189 2,189 2,189

106



Panel B: Young CEO and Old Manager

Dependent Variables CapEx Q1yr ROA1yr FCF1yr

Delta 0.295 4.399 0.228 0.44
(0.22) (8.53) (0.47) (0.53)

Delta2 -0.253 -5.864 -0.218 -0.442
(0.17) (6.70) (0.37) (0.42)

Sales 0.007 -0.328 0.126*** 0.137***
(0.01) (0.34) (0.04) (0.03)

Sales2 0 0.023 -0.008*** -0.008***
(0.00) (0.02) (0.00) (0.00)

Leverage -0.021*** -0.136 -0.072* -0.007
(0.01) (0.60) (0.04) (0.05)

RetV ol 0.004 -0.445 -0.146*** -0.159***
(0.01) (0.67) (0.03) (0.03)

ln(Dirsum) -0.007 -0.380** -0.026** -0.023*
(0.01) (0.18) (0.01) (0.01)

Outdirpcnt -0.003 -0.512 -0.030* -0.006
(0.01) (0.41) (0.02) (0.02)

E − Index 0 -0.042 -0.004* -0.006**
(0.00) (0.03) (0.00) (0.00)

Dualclass -0.004 -0.233 -0.007 -0.011
(0.00) (0.17) (0.01) (0.01)

Institutional 0.008 0.829*** 0.019 0.026
(0.01) (0.29) (0.02) (0.02)

Year and Industry F.E. x x x x
R-sqr 0.105 0.061 0.357 0.38
Obs 2,422 2,269 2,269 2,269
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Table 2.7: Subsample Analysis 2 - Founder CEOs

This table reports results for subsample analysis based on whether the reining CEO is the founder

of the company. A “founder-CEO” is defined as a CEO who became CEO or was with the com-

pany at the time when the company was founded, or reported as the “founder” or “co-founder”

in Boardex. Data on the founding year of a company is obtained from Jay Ritters homepage

(http://bear.warrington.ufl.edu/ritter/FoundingDates.htm). Panel A reports the results for the

subsample with founder CEOs. Panel B reports results for the subsample with non-founder

CEOs. The performance variables are 1 year and industry-adjusted. All Standard errors are

clustered by firms. *, **, and *** denote significance levels at 10%, 5%, and 1%, respectively.

Panel A: Founder CEO

Dependent Variables CapEx Q1yr ROA1yr FCF1yr

Delta 0.087 -2.719 -1.441*** 0.947
(0.31) (14.26) (0.51) (0.90)

Delta2 -0.079 1.216 1.286*** -0.769
(0.27) (12.36) (0.44) (0.79)

Sales 0.023 -1.894** 0.099*** 0.156***
(0.01) (0.76) (0.04) (0.05)

Sales2 -0.001 0.131** -0.006** -0.009***
(0.00) (0.05) (0.00) (0.00)

Leverage -0.025 -2.286** -0.146*** -0.100**
(0.02) (0.95) (0.04) (0.05)

RetV ol -0.046*** -1.289* -0.154*** -0.130*
(0.01) (0.76) (0.05) (0.07)

ln(Dirsum) -0.023** -0.573 -0.067** -0.047
(0.01) (0.50) (0.03) (0.04)

Outdirpcnt 0.002 -1.165 0.004 -0.042
(0.01) (0.85) (0.04) (0.05)

E − Index 0.003 0.016 0 -0.007
(0.00) (0.10) (0.01) (0.01)

Dualclass 0.004 -0.907*** -0.009 0.015
(0.01) (0.31) (0.02) (0.04)

Institutional -0.021 0.378 0.028 0.021
(0.01) (0.58) (0.03) (0.06)

Year and Industry F.E. x x x x
R-sqr 0.354 0.333 0.347 0.386
Obs 793 792 793 793
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Panel B: Non-Founder CEO

Dependent Variables CapEx Q1yr ROA1yr FCF1yr

Delta 0.154* 6.716** 0.377* 0.608**
(0.09) (2.63) (0.20) (0.27)

Delta2 -0.148** -6.753*** -0.316* -0.532**
(0.07) (2.37) (0.17) (0.22)

Sales 0.002 -0.367 0.097*** 0.107***
(0.01) (0.31) (0.04) (0.03)

Sales2 0 0.026 -0.006** -0.006***
(0.00) (0.02) (0.00) (0.00)

Leverage -0.015*** -1.241*** -0.078*** -0.043
(0.01) (0.43) (0.03) (0.04)

RetV ol 0.006 -0.701** -0.143*** -0.155***
(0.01) (0.31) (0.02) (0.02)

ln(Dirsum) 0.003 -0.372** -0.036*** -0.040***
(0.00) (0.16) (0.01) (0.01)

Outdirpcnt 0.006 -0.144 -0.014 -0.008
(0.01) (0.22) (0.01) (0.02)

E − Index 0 -0.081** -0.004** -0.005**
(0.00) (0.03) (0.00) (0.00)

Dualclass -0.003 -0.437*** -0.027*** -0.034***
(0.00) (0.14) (0.01) (0.01)

Institutional 0.015*** 0.621*** 0.024** 0.041***
(0.01) (0.19) (0.01) (0.02)

Year and Industry F.E. x x x x
R-sqr 0.178 0.136 0.36 0.394
Obs 5,924 5,923 5,924 5,924
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Table 2.8: Subsample Analysis 3 - Industry Growth

This table reports results for subsample analysis based on the growth of the industry. Panel A

reports the results for the subsample with fast growing industries (above median based on the

change in sales growth. Panel B reports results for the subsample with slow growing industries

(below median based on the change in sales growth). The performance variables are 1 year and

industry-adjusted. All Standard errors are clustered by firms. *, **, and *** denote significance

levels at 10%, 5%, and 1%, respectively.

Panel A: Fast Growing Industries

Dependent Variables CapEx Q1yr ROA1yr FCF1yr

Delta 0.165** 7.303** 0.833** 0.883***
(0.08) (3.20) (0.36) (0.31)

Delta2 -0.161** -7.679*** -0.671** -0.752***
(0.07) (2.68) (0.28) (0.24)

Sales 0.004 -0.115 0.110*** 0.125***
(0.00) (0.19) (0.02) (0.02)

Sales2 0 0.012 -0.006*** -0.007***
(0.00) (0.01) (0.00) (0.00)

Leverage -0.012** -1.665*** -0.108*** -0.066***
(0.01) (0.31) (0.02) (0.02)

RetV ol 0.007 0.022 -0.147*** -0.138***
(0.01) (0.37) (0.02) (0.02)

ln(Dirsum) -0.003 -0.417*** -0.042*** -0.041***
(0.00) (0.16) (0.01) (0.01)

Outdirpcnt 0.004 -0.246 -0.018 -0.023*
(0.01) (0.26) (0.01) (0.01)

E − Index 0.001 -0.074** -0.003** -0.005**
(0.00) (0.03) (0.00) (0.00)

Dualclass -0.003 -0.315*** -0.016*** -0.014
(0.00) (0.12) (0.01) (0.01)

Institutional 0.003 0.510** 0.009 0.01
(0.00) (0.21) (0.01) (0.01)

Year and Industry F.E. x x x x
R-sqr 0.075 0.088 0.359 0.402
Obs 5,161 5,161 5,161 5,161
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Panel B: Slow Growing Industries

Dependent Variables CapEx Q1yr ROA1yr FCF1yr

Delta 0.158 0.833 0.213 0.685*
(0.10) (1.25) (0.18) (0.35)

Delta2 -0.163 -1.039 -0.148 -0.531*
(0.09) (1.00) (0.15) (0.27)

Sales -0.002 -0.013 0.099*** 0.125***
(0.01) (0.07) (0.02) (0.03)

Sales2 0 0.003 -0.006*** -0.007***
(0.00) (0.00) (0.00) (0.00)

Leverage -0.019*** -0.371*** -0.119*** -0.056
(0.01) (0.10) (0.02) (0.04)

RetV ol 0.007 0.015 -0.112*** -0.092***
(0.01) (0.10) (0.02) (0.02)

ln(Dirsum) -0.001 -0.142*** -0.032*** -0.036***
(0.00) (0.05) (0.01) (0.01)

Outdirpcnt -0.007 0.033 -0.026** -0.02
(0.01) (0.07) (0.01) (0.01)

E − Index 0 -0.021** -0.005*** -0.005**
(0.00) (0.01) 0.00 0.00

Dualclass -0.003 -0.076* -0.018*** -0.022***
(0.00) (0.04) (0.01) (0.01)

Institutional 0.015*** 0.046 0.039*** 0.023
(0.00) (0.06) (0.01) (0.01)

Year and Industry F.E. x x x x
R-sqr 0.069 0.087 0.346 0.248
Obs 5136 5136 5136 5136
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Table 2.9: Subsample Analysis 4 - Succession Origin

This table reports results for subsample analysis based on the succession origin predominant in the

industry. Panel A reports the results for industries with predominant insider succession (above

median based on the percentage of insider succession in Cremers and Grinstein (2009)). Panel

B reports results for for industries with predominant outsider succession (below median based

on the percentage of insider succession). The performance variables are 1 year and industry-

adjusted. All Standard errors are clustered by firms. *, **, and *** denote significance levels at

10%, 5%, and 1%, respectively.

Panel A: Insider Predominant

Dependent Variables CapEx Q1yr ROA1yr FCF1yr

Delta 0.209*** 11.316*** 1.017** 0.967**
(0.07) (4.07) (0.40) (0.38)

Delta2 -0.195*** -9.759*** -0.769** -0.757***
(0.06) (3.23) (0.31) (0.29)

Sales 0.003 0.044 0.082* 0.097***
(0.00) (0.31) (0.04) (0.04)

Sales2 0 0.002 -0.005* -0.005**
(0.00) (0.02) (0.00) (0.00)

Leverage -0.009 -1.428*** -0.131*** -0.088***
(0.01) (0.28) (0.02) (0.02)

RetV ol 0.001 0.219 -0.095*** -0.079***
(0.01) (0.28) (0.02) (0.02)

ln(Dirsum) -0.009* -0.360*** -0.020*** -0.027***
(0.01) (0.13) (0.01) (0.01)

Outdirpcnt 0.009 -0.281 -0.035*** -0.027**
(0.01) (0.20) (0.01) (0.01)

E − Index 0 -0.038 -0.001 -0.003
(0.00) (0.03) (0.00) (0.00)

Dualclass 0.002 -0.169 -0.012* -0.006
(0.00) (0.14) (0.01) (0.01)

Institutional 0.011* 0.296 0.019** 0.017
(0.01) (0.18) (0.01) (0.01)

Year and Industry F.E. x x x x
R-sqr 0.079 0.122 0.218 0.24
Obs 5,274 5,274 5,274 5,274
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Panel B: Outsider Predominant

Dependent Variables CapEx Q1yr ROA1yr FCF1yr

Delta 0.134 0.754 0.362 0.405
(0.08) (3.62) (0.28) (0.31)

Delta2 -0.135* -1.195 -0.307 -0.336
(0.07) (3.12) (0.23) (0.24)

Sales -0.002 0.061 0.120*** 0.139***
(0.01) (0.27) (0.02) (0.02)

Sales2 0 0.002 -0.007*** -0.009***
(0.00) (0.02) (0.00) (0.00)

Leverage -0.001 -1.277** -0.095*** -0.04
(0.01) (0.54) (0.03) (0.04)

RetV ol 0.004 0.112 -0.170*** -0.145***
(0.01) (0.44) (0.02) (0.02)

ln(Dirsum) -0.005 -0.552** -0.054*** -0.026**
(0.00) (0.25) (0.01) (0.01)

Outdirpcnt 0.006 -0.201 -0.001 0.004
(0.01) (0.34) (0.02) (0.02)

E − Index 0 -0.091** -0.008*** -0.006**
(0.00) (0.04) (0.00) (0.00)

Dualclass 0.003 -0.229 -0.021*** -0.022**
(0.00) (0.16) (0.01) (0.01)

Institutional 0.001 0.414 0.027* 0.001
(0.01) (0.30) (0.02) (0.02)

Year and Industry F.E. x x x x
R-sqr 0.066 0.087 0.19 0.205
Obs 5,023 5,023 5,023 5,023
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Table 2.10: Subsample Analysis 5 - Weak vs. Strong External Monitoring

This table reports results for subsample analysis on industries with different strength of external

monitoring. Panel A reports for firms in the service industry (personal services and business

services). Panel B reports results for utilities. The performance variables are 1 year and industry-

adjusted. All Standard errors are clustered by firms. *, **, and *** denote significance levels at

10%, 5%, and 1%, respectively.

Panel A: Service Industries

Dependent Variables CapEx Q1yr ROA1yr FCF1yr

Delta 1.028** 26.446* 1.871* 3.503*
(0.45) (14.65) (1.03) (1.81)

Delta2 -0.842** -23.672* -1.735* -2.932**
(0.35) (13.86) (1.02) (1.44)

Sales 0.027 -0.3 0.078 0.141
(0.03) (1.44) (0.12) (0.09)

Sales2 -0.002 -0.007 -0.005 -0.011*
(0.00) (0.09) (0.01) (0.01)

Leverage -0.078* 0.679 0.150** 0.217**
(0.04) (1.40) (0.07) (0.10)

RetV ol 0.095** -2.192 -0.197*** -0.14
(0.04) (1.35) (0.07) (0.09)

ln(Dirsum) -0.004 -0.112 -0.067** -0.003
(0.02) (0.63) (0.03) (0.04)

Outdirpcnt -0.056* 1.513** 0.070* 0.110**
(0.03) (0.61) (0.04) (0.06)

E − Index -0.003 -0.208 -0.004 -0.013
(0.00) (0.14) (0.01) (0.01)

Dualclass -0.006 -0.717** -0.021 -0.018
(0.02) (0.29) (0.01) (0.04)

Institutional 0.048** 1.420** 0.057 0.006
(0.02) (0.69) (0.04) (0.10)

Year F.E. x x x x
R-sqr 0.198 0.15 0.216 0.188
Obs 585 585 585 585
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Panel B: Utilities Industries

Dependent Variables CapEx Q1yr ROA1yr FCF1yr

Delta -0.193 3.818 -0.168 -0.845
(0.61) (4.42) (0.31) (0.71)

Delta2 0.107 -2.735 0.134 0.708
(0.48) (3.45) (0.24) (0.52)

Sales -0.042 0.294 0.02 0.015
(0.04) (0.24) (0.01) (0.02)

Sales2 0.002 -0.02 -0.001 -0.001
(0.00) (0.02) (0.00) (0.00)

Leverage 0.016 -0.735** -0.061*** 0.034
(0.02) (0.30) (0.02) (0.04)

RetV ol -0.043 0.318 -0.014 -0.039
(0.03) (0.32) (0.02) (0.03)

ln(Dirsum) -0.02 -0.211* 0.002 0.01
(0.02) (0.12) (0.01) (0.01)

Outdirpcnt 0.021 -0.308* -0.032** 0.019
(0.03) (0.18) (0.02) (0.02)

E − Index 0.005 0.028** 0.001 0.005**
(0.00) (0.01) (0.00) (0.00)

Dualclass 0.003 -0.085 -0.021 -0.016
(0.01) (0.17) (0.02) (0.02)

Institutional -0.009 0.084 0 -0.018
(0.02) (0.16) (0.01) (0.02)

Year F.E. x x x x
R-sqr 0.126 0.172 0.149 0.147
Obs 593 593 593 593
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Table 2.11: Robustness Check

This table reports results when using only the short-term component of executive compensation

(salary+bonus) to construct the delta measure - Deltas. All Standard errors are clustered by

firms. *, **, and *** denote significance levels at 10%, 5%, and 1%, respectively.

Dependent Variables CapEx Q1yr ROA1yr FCF1yr

Deltas 0.258*** 3.514 0.215** 0.611*
(0.09) (3.17) (0.09) (0.36)

Delta2
s -0.264*** -4.677* -0.191** -0.548*

(0.08) (2.67) (0.08) (0.30)
Sales 0.001 -0.115 -0.036*** 0.121***

(0.01) (0.18) (0.01) (0.02)
Sales2 0 0.011 0.002*** -0.007***

(0.00) (0.01) (0.00) (0.00)
Leverage -0.014*** -1.020*** -0.009 -0.075***

(0.00) (0.25) (0.01) (0.02)
RetV ol 0.001 -0.252 0.052*** -0.134***

(0.01) (0.20) (0.01) (0.02)
ln(Dirsum) -0.003 -0.402*** 0.003 -0.048***

(0.00) (0.12) (0.00) (0.01)
Outdirpcnt -0.002 -0.08 0.015*** -0.023*

(0.01) (0.16) (0.00) (0.01)
E − Index 0.001 -0.055*** 0 -0.005***

(0.00) (0.02) (0.00) (0.00)
Dualclass -0.004* -0.235*** -0.003 -0.027***

(0.00) (0.08) (0.00) (0.01)
Institutional 0.008* 0.181 0.004 0.031**

(0.00) (0.14) (0.00) (0.01)
Year and Industry F.E. x x x x
R-sqr 0.068 0.123 0.345 0.332
Obs 10,297 10,297 10,297 10,297

116



Table 2.12: Alternative Measures

This table reports results when using PayDiff and PaySlice instead of Delta. All Standard

errors are clustered by firms. *, **, and *** denote significance levels at 10%, 5%, and 1%,

respectively.

Panel A

Dependent Variables CapEx Q1yr Q1yr ROA1yr FCF1yr

PayDiff 0.026*** 0.540*** 1.286*** 0.030* 0.035**
(0.01) (0.15) (0.31) (0.02) (0.02)

PayDiff2 -0.008*** -0.291*** -0.020*** -0.017***
(0.00) (0.09) (0.01) (0.01)

Sales -0.040*** -0.018 -0.247 0.118*** 0.126***
(0.01) (0.17) (0.19) (0.02) (0.02)

Sales2 0.002*** -0.004 0.012 -0.008*** -0.008***
(0.00) (0.01) (0.01) (0.00) (0.00)

Leverage -0.008 -1.596*** -1.558*** -0.117*** -0.064***
(0.01) (0.27) (0.30) (0.02) (0.02)

RetV ol 0.053*** 0.08 0.072 -0.135*** -0.126***
(0.01) (0.30) (0.29) (0.01) (0.02)

ln(Dirsum) 0.003 -0.532*** -0.558*** -0.036*** -0.037***
(0.00) (0.14) (0.15) (0.01) (0.01)

Outdirpcnt 0.015*** -0.405* -0.395* -0.023** -0.020*
(0.00) (0.23) (0.23) (0.01) (0.01)

E − Index 0 -0.073*** -0.086*** -0.004*** -0.005***
(0.00) (0.03) (0.03) (0.00) (0.00)

Dualclass -0.002 -0.346*** -0.349*** -0.016*** -0.018**
(0.00) (0.11) (0.11) (0.01) (0.01)

Institutional 0.001 0.379** 0.367* 0.028*** 0.024**
(0.00) (0.18) (0.19) (0.01) (0.01)

Year and Industry F.E. x x x x x
R-sqr 0.143 0.104 0.118 0.397 0.427
Obs 10,297 10,297 10,297 10,297 10,297
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Panel B

Dependent Variables CapEx Q1yr Q1yr ROA1yr FCF1yr

PaySlice 0.222** -0.709*** 1.238* 0.442** 0.442**
(0.09) (0.20) (0.68) (0.21) (0.21)

PaySlice2 -0.412*** -2.843** -0.613** -0.673**
(0.13) (1.22) (0.29) (0.30)

Sales -0.034*** -0.022 -0.018 0.105*** 0.116***
(0.01) (0.05) (0.05) (0.02) (0.02)

Sales2 0.002*** 0.003 0.003 -0.006*** -0.007***
(0.00) (0.00) (0.00) (0.00) (0.00)

Leverage -0.01 -0.485*** -0.473*** -0.114*** -0.062***
(0.01) (0.07) (0.08) (0.02) (0.02)

RetV ol 0.077*** -0.168** -0.157** -0.129*** -0.123***
(0.01) (0.07) (0.07) (0.01) (0.02)

ln(Dirsum) 0.004 -0.124*** -0.124*** -0.038*** -0.039***
(0.01) (0.04) (0.04) (0.01) (0.01)

Outdirpcnt 0.018** -0.005 0.001 -0.022** -0.019
(0.01) (0.06) (0.06) (0.01) (0.01)

E − Index 0 -0.018** -0.020** -0.004*** -0.005***
(0.00) (0.01) (0.01) (0.00) (0.00)

Dualclass -0.003 -0.097*** -0.093** -0.017*** -0.018**
(0.01) (0.04) (0.04) (0.01) (0.01)

Institutional 0.002 0.079 0.085 0.022** 0.019
(0.01) (0.05) (0.05) (0.01) (0.01)

Year and Industry F.E. x x x x x
R-sqr 0.119 0.147 0.149 0.394 0.426
Obs 10,297 10,297 10,297 10,297 10,297

118



2.6 Bibliography

2.6.1 Chapter 1

[1] Adams, Renee, Heitor Almeida and Daniel Ferreira, 2005, “Powerful CEOs and their

impact on corporate performance”, Review of Financial Studies 18, 1403-1432.

[2] Akkus, Oktay and Ali Hortacsu, 2007, “The determinants of bank mergers: A revealed

preference analysis”, working paper.

[3] Allen, Sam and Kathleen Farrell, 2003, “The match between CEO and firm”, Journal

of business 76(2), 317-341.

[4] Bebchuck, Lucian, Martijn Cremers and Urs Peyer, 2007, “CEO centrality”, working

paper.

[5] Becker, M. H., 1970, “Sociometric location and innovativeness: Reformulation and

extension of the diffusion model”, American Sociological Review, 35, pp. 267-304.

[6] Becker, Gary S., 1973, “A theory of marriage: Part I”, Journal of Political Economy

81(4), 813-846.

[7] Berry, Tammy K., John Bizjak, Michael Lemmon and Lalitha Naveen, 2006, “Orga-

nizational complexity and CEO labor markets: Evidence from diversified firm”, Journal

of Corporate Finance 12, 797-817.

119



[8] Bertrand, Marianne, and A. Schoar, 2003, “Managing with style: The effect of man-

agers on corporate policy,” Quarterly Journal of Economics, 118 (4), 1169-1208.

[9] Bonnier, Karl-Adam and Robert F. Brunner.,1989, “An analysis of stock price re-

action to management change in distressed firms”, 1989, Journal of Accounting and

Economics, 11(1), 95-106.

[10] Borokhovich, K.A., R. Parrino, and T. Trapani, 1996, “Outside directors and CEO

selection”, Journal of Financial and Quantitative Analysis, 31, 337-355.

[11] Carhart, Mark, 1997, “On persistence in mutual fund performance”, Journal of

Finance 52, 57-82.

[12] Coles,J., Michael Lemmon and Felix Meschke, 2007, “Structural models and en-

dogeneity in corporate finance: The link between managerial ownership and corporate

performance”, working paper.

[13] Cremers, Martijn, Yaniv Grinstein, 2008, “The market for CEO talent: Implications

for CEO compensation”, working paper.

[14] Demerjian, Peter R., Baruch Itamar Lev, and Sarah McVay, 2009, “Quantifying

managerial ability: A new measure and validity tests”, working paper.

[15] Denis, David J. and Diane K. Denis, 1995, “Performance changes following top

management dismissal”, Journal of Finance, 50(4), 1029-1057.

120



[16] Eeckhout, Jan and Philipp Kircher, 2009, “Identifying sorting – In theory”, working

paper.

[17] Ekeland, I., J.J. Heckman, and L. Nesham, 2004, “Identification and estimation of

hedonic models”, Journal of Political Economy, 112(1), 60-109.

[18] Edmans, Alex, Xavier Gabaix and Augustin Landier, 2009, “A multiplicative model

of optimal CEO incentives in market equilibrium”, Review of Financial Studies, 22(12),

4881-4917.

[19] Fox, Jeremy, 2009a, “Estimating matching games with transfers”, working paper.

[20] Fox, Jeremy, 2009b, “Identification in matching games”, working paper.

[21] Frydman, Carola, 2007, “Rising through the ranks: The evolution of the market for

corporate executives”, 1936-2003, working paper.

[22] Gabaix, Xavier and Augustine Landier, 2008, “Why has CEO compensation in-

creased so much?” Quarterly Journal of Economics, 123(1), p. 49-100.

[23] Graham, John R., Si Li, and Jiaping Qiu, 2009, “Managerial attributes and executive

compensation”, working paper.

[24] Graham, John R., Campbell R. Harvey, and Manju Puri, 2009, “Managerial attitudes

and corporate actions”, working paper.

121



[25] Guthrie, J. P., C. M. Grimm and K. G. Smith, 1991, “Environmental change and

management staffing: An empirical study”, Journal of Management, 17, pp. 735-748.

[26] Himmelberg, C. P., R. Glenn Hubbard, and Darius Palia, 1999, “Understanding the

determinants of managerial ownership and the link between ownership and performance,”

Journal of Financial Economics 53, 353-84.

[27] Huang, Sheng, 2009, “CEO characteristics, CEO-Firm match and corporate refocus

value”, working paper.

[28] Huson, M., P. Malatesta and R. Parrino, 2004, “Managerial succession and firm

performance”, Journal of Financial Economics, 74 237-275.

[29] Jovanovic, Boyan, 1979a, “Job matching and the theory of turnover”, Journal of

Political Economy, 87(5), 972-990.

[30] Jovanovic, Boyan, 1979b, “Firm-specific capital and turnover”, Journal of Political

Economy, 87(6), 1246-1260.

[31] Kaplan, Steven N., Mark Klebanov and Morten Sorensen, 2010, “Which CEO char-

acteristics and abilities matter”, Journal of Finance, Forthcoming.

[32] Kimberly, J. R. and M. J. Evanisko, 1981, “Organizational innovation: The influence

of individual, organizational and contextual factors on hospital adoption of technological

and administrative innovation”, Academy of Management Journal, 24, 689 - 713.

122



[33] Koopmans, Tjalling C. and M.J. Beckmann, 1957, “Assignment problems and the

location of economic activities”, Econometrica, 25(1), 53 - 76.
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