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中 文 摘 要 ： 我們使用 Bebchuk, Cohen 與 Ferrell (2009)所提出來的防

禦指數作為公司治理的指標，並藉此分析公司治理與高階經

理人薪資之間的關連。使用 20年千餘家美國公司的資料，我

們發現在最小平方法和固定效果模型中估計係數的方向皆顯

示治理較差的公司往往高階經理人的薪資偏高。在我們設定

為基準的迴歸模型中，包含配股、選擇權、年金等未來才會

實現的誘因以及現在可以拿到的薪水及紅利所組成的總報酬

會因為防禦指數增加一點（範圍為 0到 6）而增加 2.43%；而

僅包含薪資及紅利等當下誘因的即時報酬更會因為防禦指數

增加一點而上升 5.11%。在部分鑑定法中，薪資隨著防禦指

數而呈單調遞增，亦即治理越差，薪資就越高。在不同組別

之間移動，部分鑑定法的區間估計顯示至少會有 5.31%的增

幅。增加最多的是在防禦指數從 0到 1這一組。當我們使用

工具變數來捕捉兩者之間的關連時，我們發現防禦指數也一

致呈現與高階經理人薪資間的正向關連。我們的研究結果發

現了公司治理與 CEO 報酬之間的強力關連證據，這在管制經

理人薪資時，可以提供另一種管制參考，亦即從提昇公司治

理健全著手而無須直接針對薪資設定限制。 

中文關鍵詞： 高階經理人薪資；部分鑑定法；內生性問題；公司治理 

英 文 摘 要 ： We analyze whether firm corporate governance, which 

is measured by entrenchment index of Bebchuk, Cohen, 

Ferrell (2009), can affect executive compensation. 

Using a large panel of firms, we explore several 

empirical frameworks. In least squares and fixed 

effects and models, the signs of the estimated 

coefficients show that higher compensation for poorer 

governance--managers of firms with poorer corporate 

governance are paid more. In the benchmark regression 

model, estimates for governance indicates on average 

total compensation increases by 2.43% if the 

entrenchment index increase by 1 unit； it increases 

by an even more pronounced 5.11% for total current 

compensation. In a partial identification framework, 

compensation is systematically associated with 

governance. Moving to a higher governance index group 

(poorer governance) raises compensation by at least 

5.31% after adjusting for other variables. The 

largest effect applies for moving from the best 

governance group to the second best one (E-Index 0 to 

1). When we utilize an instrumental variables 



approach, an increase in entrenchment index 

unanimously raises compensation. Thus our results 

uncover a powerful link between firm governance and 

CEO compensation, which can offer another route to 

regulate compensation by means of better governance 

and threat of corporate takeover. 

英文關鍵詞： Executive Compensation； Treatment Response； Partial 

Identification； Endogeniety； Governance 
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Abstract

We analyze whether firm corporate governance, which is measured by en-

trenchment index of Bebchuk et al. (2009), can affect executive compensation.

Using a large panel of firms, we explore several empirical frameworks. In least

squares and fixed effects and models, the signs of the estimated coefficients show

that higher compensation for poorer governance–managers of firms with poorer

corporate governance are paid more. In the benchmark regression model, es-

timates for governance indicates on average total compensation increases by

2.43% if the entrenchment index increase by 1 unit; it increases by an even

more pronounced 5.11% for total current compensation. In a partial identifi-

cation framework, compensation is systematically associated with governance.

Moving to a higher governance index group (poorer governance) raises compen-

sation by at least 5.31% after adjusting for other variables. The largest effect

applies for moving from the best governance group to the second best one (E-

Index 0 to 1). When we utilize an instrumental variables approach, an increase

in entrenchment index unanimously raises compensation. Thus our results un-

cover a powerful link between firm governance and CEO compensation, which

can offer another route to regulate compensation by means of better governance

and threat of corporate takeover.

Keywords: Executive Compensation; Treatment Response; Partial Identification; Endoge-

niety; Governance



1 Introduction

The aftermath of the financial crisis brought up the issue of executive compensation, but the

proper route of regulation is still under debate. Various studies have examined the cause of

executive compensation.1 Our research builds on this literature and takes a further, empir-

ical look at the question “How does executive compensation respond to different qualities of

corporate governance?” The system of the board of directors is designed to provide proper

oversight of the management. A systematic study of the link between compensation and cor-

porate governance is important to justify academic research and policy initiatives such as

“Say-on-Pay” or other related regulation against “fat cats”. If the board can simply do its

job well, there might not be any necessity for government oversight of CEO compensation or

shareholders’ “say-on-pay” voting.

The challenge that we start to address is that fundamental determinants of executive

compensation remain unresolved. Recent surveys such as Aggarwal (2008) and Frydman and Jenter

(2010) acknowledge that much remains to understand the determinants of compensation lev-

els. One way forward is to develop a structural model, such as the learning framework of

Taylor (2012). An alternative approach that we pursue involves elucidating complex empiri-

cal relationships without imposing strong assumptions on the data. As such, our paper will

complement structural models, and shed light on a potentially important relation between

compensation and corporate governance.

Motivation for Analyzing Corporate Governance. We examine corporate gover-

nance as measured with Bebchuk et al. (2009)’s entrenchment index. We tackle on the fol-

lowing questions: did a firm with solid corporate governance curb managerial compensation,

given other things equal? Our assumption is that if the current CEO is too comfortable with

the sitting board, and vice versa, it is unlikely that the board will be stringent on CEO’s

1 See Brunnermeier and Pedersen (2005); Lewellen (2006); Lorenzoni (2008); Shin

(2009); Acharya et al. (2010); Adrian and Brunnermeier (2010);Frydman and Jenter (2010);

Frydman and Saks (2010); and Edmans and Gabaix (2011).
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compensation package. To answer this question, we need to employ a measure of corporate

governance. The GIM index by Gompers et al. (2003) and entrenchment index (E-index) by

Bebchuk et al. (2009) are two popular choices. The E-index uses only 6 variables instead

GIM index’s 24 and yet still has as good explanatory power. Since the RiskMetrics database

changed its data collection method in 2007, the E-index certainly has superior data avail-

ability because some of the 24 variables in GIM index were no longer collected in the new

RiskMetrics database. Also because of the nature of the corporate governance indices is to

prevent unsolicited corporate take-over, firms with dual-class stocks are excluded because

they are by default very difficult to be merged by outside investors.

1.1 Contributions of Our Paper

Our paper has several contributions. First, we document that corporate governance measure

possesses substantial explanatory power for executive compensation. Overall, we uncover

a complex, robust relation between the entrenchment index and compensation. Second, we

provide an array of comprehensive empirical studies to deal with the endogeneity problem

that may arise in this case. After all, a weak board may be easily bent to its CEO and offer

him/her a generous compensation package, and a strong CEO might have the power to install

rules to further weaken the governance.

The rest of the paper is organized in the following way. The remainder of Section 1

presents the endogeneity issues that impinge on compensation research. Section 2 discusses

related literature and provides a brief overview of the treatment response framework. Sec-

tion 3 presents our empirical analysis, and Section 4 concludes.
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1.2 The Endogeneity Challenge

While it may appear intuitive that executive compensation should reflect different risks of

managing the firm, there is an obvious endogeneity problem regarding default risk. Compen-

sation arrangements are endogenous, and correlated with many unobservables (Frydman and Jenter

(2010)). This makes it a challenge to assess causal effects. Formally, endogeneity refers to

dependence between explanatory variables and error terms in a regression model. In this

study we are concerned with two sources of endogeneity, omitted variables and simultane-

ity.2 To fix ideas, suppose that compensation C depends on default risk DD, an unobserved

managerial characteristic such as executive skill S, and other explanatory variables denoted

xi, such as firm size, firm performance, stock volatility, dividend decisions and so on. We can

represent this model in the following way:

C =α+β1x1 + ...+βnxn +βDDD+βSS+ r, (1)

where r is the model residual.

Regarding omitted variables, if managerial skill S is unobserved and an econometrician

runs the regression model with available covariates, she will obtain

lnComp =α+β1x1 + ...+βnxn +βEEIdx+ǫ. (2)

Supposed that the error term could subsume managerial skill S, i.e. ǫ=βSS+r, which can be

linked to CEO’s ability and thus her power. Since managerial characteristics obviously corre-

late with the explanatory variables (x1, ..., xn) described above, the error term ǫ is correlated

with the explanatory variables, and least squares is inconsistent. Moreover, managerial skill

is a rather nebulous quantity, which may have ambiguous correlation with the explanatory

2For other causes of endogeneity and proposed solutions, see the survey by Roberts and Whited

(2013).
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variables. For example, better executive skill may imply that the CEO is more powerful when

facing the board and investors, and he is more likely to enforce the passage of bylaws that

will fend off possible take-over to keep the friendly board intact. Thus, in our study it is not

credible to attempt to sign the direction of bias.

Regarding simultaneity bias, the issue in our study is that in equation (1), compensation

and several explanatory variables are the outcome of a firm’s equilibrium decisions. Specifi-

cally, governance index and executive compensation in a firm are jointly determined, which

makes it difficult to assess causal statements, such as “poorer governance induces higher

compensation”. A finding that executive compensation increases as the board exhibit poorer

governance standard because a board has serious concern of hostile take-over tends to sit on

the edge of the seats and monitor CEO’s actions to the details. In such case, lower compensa-

tion is expected because the CEO is hardly the only shot caller. However, it may also be the

case that executives with large compensation packages also have bigger power to help select

board members, and also enforce strict anti-takeover bylaws or other restrictions to keep the

friendly board.

There are several methods used to handle the potential endogeneity problems described

above. These include finding sufficient instrumental variables, or a natural experiment that

produces exogenous variation in corporate governance. Our sample does not feature a plausi-

ble exogenous variation that we can use to point identify the link βD between compensation

and corporate governance, but we will use approaches applying instruments to make in-

ferences. We also elect to mitigate the endogeneity challenge by using weaker identifying

assumptions, in the treatment response framework of Manski (1997). These assumptions

include monotone treatment response and monotone treatment selection, which are more

credible than traditional instrumental variable assumptions, and still deliver testable impli-

cations.
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2 Background and Related Literature

Our paper draws on two extant research literatures, corporate finance research on execu-

tive compensation and also corporate governance measures, and econometric work on partial

identification. Since both areas are quite active, we only briefly overview some of the most rel-

evant literature.3 Regarding executive compensation, Aggarwal and Samwick (1999) conduct

an empirical examination of the principal-agent model of compensation. They find strong

empirical support for the prediction that compensation’s sensitivity to firm performance de-

creases in firm volatility. Lewellen (2006) examines how compensation affects incentives and

therefore firm financing decisions. The author documents that empirically, managerial in-

centives affect actual firm choice of financing by debt versus equity. Aggarwal (2008) surveys

the literature on compensation, emphasizing the importance of incentives in the setting of

compensation packages. The author concludes that there is still incomplete understanding of

the level of compensation. Gabaix and Landier (2008) develop a benchmark model of compen-

sation based on heterogeneous executive talent. The equilibrium compensation reflects both

firm size and aggregate firm size. Empirically, their model is consistent with the large in-

crease in compensation since 1980. Acharya et al. (2010) analyze the financial crisis of 2007

to 2009 and argue that a major cause was excessive leverage undertaken by large finan-

cial institutions. Berk et al. (2010) construct a model of optimal contracting where firm em-

ployees face human costs of bankruptcy. The optimal capital structure balances these costs

with benefits of debt. The model predicts that wages should have explanatory power for firm

leverage, and that employees should care about the likelihood of bankruptcy. Brockman et al.

(2010) empirically examine the relation between compensation and implied CEO preferences.

They document a negative relation between executive portfolio deltas and short debt, and a

positive relation between portfolio vegas and debt. They suggest that short term debt may

alleviate agency costs of debt due to compensation risk. Clementi and Cooley (2010) ana-

3 For surveys of compensation, see Clementi and Cooley (2010), and Frydman and Jenter (2010).

For partial identification, see Manski (2007) and Tamer (2010).
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lyze executive compensation in the US from 1993 to 2008. They document skewness in the

distribution of compensation, and that compensation responds to innovations in shareholder

wealth. Frydman and Jenter (2010) survey the literature on executive compensation, and

highlight the debate between rent seeking and efficient compensation. The authors conclude

that managerial power and market forces both affect compensation, although neither com-

pletely determines compensation. They emphasize the need to address endogeneity issues in

order to establish causal effects. Frydman and Saks (2010) empirically analyze compensation

from 1936 to 2005. They document that compensation has become more strongly correlated

with firm growth since the 1970s. They also find evidence that compensation is sensitive to

firm performance, thereby aligning managerial and shareholder incentives. Baranchuk et al.

(2011) construct a model of heterogeneous executives, who differ along the dimensions of

ability and effort. Their model explains the relation between compensation and firm size.

DeAngelo et al. (2011) observe that firms use transitory debt to accomplish deviations from

benchmark leverage targets. The authors estimate a dynamic model of capital structure that

accounts for transitory debt, and find that the empirical model replicates important features

of debt, including industry leverage, debt issuances and repayments, and the comovement of

leverage and investment during big investment changes. Edmans and Gabaix (2011) develop

a theoretical model of risk and executive incentives. They demonstrate that risk aversion

causes distortions in allocation of CEO talent, and that risky firms will tend to hire less tal-

ented CEOs. Taylor (2012) estimates a structural model of executive compensation, based

on a framework where compensation responds asymmetrically to good and bad information

on CEO ability. The author finds that empirically average compensation splits the surplus

from good news with shareholders, while compensation suffers nothing from a negative sur-

plus. He suggests that such downward rigidity reflects insurance against compensation risk.

None of the studies empirically analyzes the link between compensation and corporate gov-

ernance using both parametric and nonparametric methods, which provides a motivation for

our empirical approach.
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Regarding partial identification, a literature pioneered by Manski (1988) and Manski

(1990) observes that in many economic settings, relationships cannot be identified as be-

longing to a single distribution. This lack of point identification is often due to missing

data issues. Unlike the natural sciences, financial economics is plagued by the problem of

imperfect samples: we typically cannot run experiments on corporate governance and com-

pensation to establish causal relations. Economists attempt to ameliorate this issue by using

theoretical and empirical models with parametric restrictions. In the case of governance and

compensation, theoretical restrictions could involve assumptions on risk aversion, while em-

pirical restrictions involve linear regressions and linear instrumental variables. However,

these assumptions are sometimes not credible, nor refutable on the basis of empirical evi-

dence. The partial identification approach addresses lack of identification by proposing weak

assumptions on models. One interesting weak assumption from the perspective of this paper

is monotone treatment response, which supposes that the effect of one variable on the other

is weakly increasing, without assuming any particular functional form. We discuss more of

these weak assumptions in Section 2.1 below. Importantly, such assumptions are more cred-

ible than those from parametric models, and can be combined to yield testable implications.4

In section 3, we will use these assumptions to address the link between compensation and

corporate governance. While partial identification is increasingly prominent in econometrics

and applied theory, it has hitherto been used in few if any corporate finance studies. The lack

of application to the obvious identification issues in compensation research further motivates

our empirical approach.

2.1 Overview of Partial Identification

Since partial identification has been rarely used in corporate finance, we provide a brief

overview of the main concepts that are relevant for our paper.5 There are three useful con-

4 See Manski (1997); and Manski (2007).
5 This section follows closely the discussion in chapters 7 and 9 of Manski (2007).
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cepts that we apply in this paper: treatment response, average treatment effects, and mono-

tone treatment effects. We now turn to a brief definition of these concepts.

Three Useful Concepts. The first concept is treatment response. This term describes

the effect (‘response’) that economic agents have, in the face of a particular action (‘treat-

ment’). Treatment response is a general approach that applies to a large host of problems

in finance. For example, in the ongoing debate about the effect of corporate governance on

CEO compensation, the treatment is E-index of the firm, and the response is the correspond-

ing CEO compensation. The second concept is average treatment effect (ATE). This quantity

denotes the mean effect of each treatment that is applied in a particular setting. Using our

corporate finance example above, we can consider 2 possible treatments D i and D j, where

D i is an decrease in E-index and D j is a increase in E-index. The response y(D) is the effect

on executive compensation. If we consider a set of explanatory variables x, the ATE is the

difference in compensation resulting from the two E-index treatments:

ATE ≡E[y(D j)|x]−E[y(D i)|x] (3)

ATE is useful because it tells us which treatment has a larger mean effect. We utilize ATE

in section 3.2 below.

The third concept concerns a pair of relatively weak treatment assumptions, monotone treatment

response MTR and monotone treatment selection MTS. The first, MTR, says that outcomes

vary monotonically with the magnitude of the treatment. In the case of E-index D and unex-

plained compensation y, the idea is that for every firm f and pair of E-index profiles (D i,D j),

the following relation holds:

D j ≥ D i ⇒ yf (D j)≥ yf (D i). (4)

According to assumption (4), for each company, an increase in E-index (worsening in gover-

nance) is always associated with an increase in compensation. The second assumption, MTS,
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says that relative to data with missing covariates, the average response is larger for data

with non-missing covariates:

D j ≥ D i ⇒ E[y|z = D j]≥ E[y|z = D i], (5)

In our compensation example, assumption (5) means that average compensation is at least

as high among firms for which we have observations on E-index, as for firms for which gov-

ernance index are missing. By contrast, the standard instrumental variables assumption is

stricter, and replaces the inequality in (5) with an equality. Manski (1997) shows that MTR

and MTS together deliver testable implications. In particular, combining MTR and MTS

yields the following bounds on the average effect of E-index on compensation:6

0≤E[y(D j)]−E[y(D i)]

≤
∑

D ′≥D j

E(y|z = D′)P(z = D′)+E(y|z = D j)P(z ≤ D j)

−
∑

D ′<D i

E(y|z = D′)P(z = D′)−E(y|z = D i)P(z ≥ D i). (6)

The bound in (6) allows us to evaluate the statement that “compensation increases with the

level of E-index”. A second implication of MTR and MTS is that the empirical mean E(y|z =

D) is weakly increasing in E-index c (Manski and Pepper (2000)). We will explore whether

the bound in (6) and the weakly increasing result hold empirically on US compensation data,

in Section 3 below.

These assumptions are more credible than the regularly used strict assumptions. For ex-

ample, a standard method to cope with endogeneity involves using a simultaneous equations

framework or system GMM. These frameworks assume much more restrictively, that the

6 For details on derivation of the MTR-MTS bound, see Manski (2007), Chapter 9.
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data obey a linear relation, and postulates a zero correlation globally between an instrument

and endogenous variable.7

3 Data and Empirical Results

We assemble compensation from COMPUSTAT ExecuComp database and calculate E-index

with firm statistics from RiskMetrics. and other accounting and market variables from COM-

PUSTAT and CRSP. We then examine summary statistics and general trends in these vari-

ables, followed by an empirical analysis. We consider two standard empirical tests: pooled

regression and fixed effects. In order to cope with identification issues, we start with in-

strumental variables approaches in 2SLS and system GMM, then we utilize the treatment

response framework described in Section 2.2 above.

Selection of Explanatory Variables. We choose a broad set of variables, since execu-

tive compensation reflects an array of complex interrelationships. Board of directors have to

determine CEO’s compensation based on his/her ability and effort, both are unobservable. In

the introduction we discussed motivation for corporate governance as an explanatory vari-

able. All other variables have been previously linked to execution compensation, based on

theoretical or empirical models such as Aggarwal and Samwick (1999) and Lewellen (2006).

We restrict our study to industrial firms because financial firms have different government

oversight and regulation thus distinguish them from other non-financial firms. Our study

also has to focus on big firms because of the restriction of the RiskMetrics database, it in-

cludes only S&P 1,500 firms in the beginning but adds more in recent years, yet most of

them are considered big-size firms. We also exclude firms with dual-class shares for their

nature of unequal voting rights because it is easier for this kind of firms to withstand hostile

7 For a discussion of the assumptions in simultaneous equations, see Manski (2007) and Greene

(2008).
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take-over. While most, if not all, corporate governance provisions are designed to defend the

board from unsolicited take-over.

Data Description

The data we use comprise firms listed on the ExecuComp database, and we choose stocks

that are listed for at least five years. Initially we begin with a very broad sample of variables,

such as those used in Lewellen (2006). As is typical with studies that employ market and

accounting data, some variables feature many missing observations. In particular, Share,

RND, Advert and Option all have very few observations, so we do not use them in our sub-

sequent empirical tests. The complete set of initial variables is as follows: total cash com-

pensation (lnComp1), which is the logarithm of the sum of salary and bonuses in thousand

dollars; total compensation (lnComp2), the logarithm of all compensation in the form of cash,

stock, options or other payments; the entrenchment index (EIDX) measure of Bebchuk et al.

(2009);8 the share of total current compensation that is in the form of bonus (PCT1); the

share of non-cash incentives in the total compensation (PCT2); logarithm of turnover rate

(lnTurn), defined as the ratio of average daily trading volume to total shares outstanding in

a fiscal year; the logarithm of firm size (lnSize), measured as the market value of total as-

sets; plant and equipment (PPE); book-to-market ratio at the recording of the firm’s financial

statements (BMratio); dividends paid (DIV); depreciation expenses (DEPREC); tax payments

from the company (Tax); return on assets (ROA); the average daily bid-ask spread (SPRD) in

a fiscal year; return net of dividends (RetX); annualized firm volatility (VOL) in the previous

year.

Summary Statistics

We summarize the data in Table 1. There is considerable heterogeneity in the sample, as

evidenced by the relatively large standard deviations for many variables. We choose firms

8 E-Index includes 6 provisions: staggered board, limitation on amending bylaws, limitation on

amending charter, supermajority to approve a merger, golden parachute, poison pill. Most of the

provisions can help to put the stop to a merger through keeping the current board intact. Golden

parachute makes firing CEO costly, which also hinders the possible merger attempt.
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with more than five years worth of data in the relevant variables, in order to include a rela-

tively broad class of firms and substantial sample variation. Figure 1 comprises the average

annual compensation, both current compensation and total compensation, all in thousand

dollars and in logarithms. Total current compensation, which contains both salary and bonus

payments, has been mostly flat over years. However, the total compensation, which includes

current compensation and stock, options, pensions and other payments, continued to grow

even during the financial crisis. A graphical depiction of annual average of the corporate gov-

ernance measurement, entrenchment index, is in Figure 2. It is interesting to see that the

E-index peaked in years leading to the financial crisis, which indicates poorer governance be-

fore the market crashed. However, it dropped back to historical level after the crisis probably

because the outcry of fat cats and tightened regulation. Please note that we do not include

financial firms in this sample. The improved governance during the after-recession period all

came from non-financial firms.

To get a simple grasp of the relationship between governance index and compensation,

we simply average log compensations within each entrenchment index group. Because the

number of firms with E-index equal to 5 or 6 is relative small, we group firms with these two

E-index numbers together. Without adjusting for other factors, the current compensation is

relatively flat between groups. However, the total compensation shows a pattern of monotone

increasing against the E-index. Higher the E-index, poorer the governance, and higher the

CEO’s total compensation.

3.1 Empirical Analysis

We further examine the relationship between compensation and governance by controlling

other economic factors. CEOs are paid for their talent and effort in order to do their job well.

However, those two traits are not directly observable, so we have to judge these CEO char-

acteristics from their past performance. In Gompers et al. (2003) and Bebchuk et al. (2009)’s

12



ground breaking research, they both find a possible effect of governance on firm performance,

mostly represented by Tobin’s Q. It is important to examine the link between compensation

and governance by keeping other things equal. We use both the pooled regression and the

fixed-effect model to lay out our benchmark examination. We present results for both current

compensation (salary plus bonus) and Total compensation, which includes current compensa-

tion as well as other CEO remuneration such as stocks and options. Since theoretical agency

models (Holmstrom and Milgrom (1987)) consider incentive effects that may operate through

the entire CEO compensation package, we focus throughout on total compensation.

Pooled Regression and Fixed Effects. We first perform a statistical analysis of the

relationship between compensation and E-index, and the other financial variables, using a

pooled estimation, across firms and years. The results are presented in Table 3. Many ex-

planatory variables are highly significant. Consider the pooled regression (OLS) results for

total current compensation and total compensation. As expected, Eidx is highly significant.

The positive coefficient suggests that higher compensation occurs together with a higher E-

index. Thus, managers of firms with poorer governance are paid more. Table 3 also presents

fixed effects results, which allow us to control for heterogeneity across firms. The large R-

squared values suggest that heterogeneity is an important consideration. These results tend

to corroborate those obtained from least squares estimation, in particular a significant pos-

itive relation between compensation and E-index. The estimated coefficients on Edix are

similar in size and sign. These correlations do not, however, imply predictive ability. We

therefore undertake more discriminating tests below.

Probit. In order to examine predictive power for compensation, we perform a probit

analysis. Here the explanatory variables are the same as in Table 3 above, except they are

lagged one fiscal year. The dependent variable is an indicator variable for a 10% increase

in compensation relative to the previous fiscal year.9 The results are in Table 5. E-index

has a significant yet modest predicting power for the total current compensation. For a CEO

9That is, a 0.1 increase in log compensation from previous year.
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with his compensation on the 50-50 chance of a 10% raise or not, the marginal effect of E-

index up by 1 on the possibility of 10% raise in total current compensation is only -1.8%.

The coefficient on Eidx for the total compensation is positive, but it is only significant at 90%

level and with even smaller marginal effect. Suffice it to say that the entrenchment index has

only limited predictive power for the future compensation. Most of the E-index’s explanatory

power confines in contemporary effects.

Quantile Regression. In order to allow for general nonlinear relations between com-

pensation and risk, we estimate a quantile regression model. The results are in Table ??. In

this framework, E-index remain strongly significant for explaining compensation.

To summarize the above results, corporate governance displays convincing explanatory

power for executive compensation, in parametric and nonparametric settings. The average

effect of unit changes in E-index in the benchmark pooled regression is significant and even

borderline strong, at around 5.11% increase in current compensation and 2.43% in total com-

pensation. While these figures may not appear very dramatic in the modern world of high-

powered incentives, it is plausible that our estimates may be conservative, since our sample

excludes a segment with arguably the most highly paid executives, namely, those employed

by financial firms.

3.2 Partial Identification Approach

The previous sections use techniques that are fairly standard in corporate finance. In this sec-

tion, we extend the approach to the case where parameters are not point identified by theory,

but may fall into a range. One way to address identification problems in the compensation-

governance relation is to examine monotone relations, as described in section 2 above. We

use two key results from Section 2: that the average effect of compensation on governance is

weakly increasing, and that the upper bound (6) holds.
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The question “does increased E-index lead to higher compensation?" naturally fits within

the treatment response framework of Section 2.2. The main treatment is the entrenchment

index and the response is the amount of compensation that the executive is paid. The in-

ferential problem is to predict how compensation would vary depending on the corporate

governance treatment.

Motivation. There are three separate motivations for using this technique to study the

compensation-governance question, related to finance, theory and empirics. The finance mo-

tivation is that characterizing the link between compensation and governance is important,

in order to justify academic research and policy initiatives such as tightened pay schedule

regulation or shareholders’ ‘Say on pay’. The theoretical motivation is that predicting the

effect of corporate governance on compensation is isomorphic to analysis of treatment re-

sponse (described in section 2 above), which is well studied in econometrics. The empirical

motivation is the lack of plausible instruments and natural experiments in our sample. This

framework does not try to point-identify the link: it uses bounds that are motivated by both

data and theory. Moreover, it has the added contribution that it has not been widely used

before in corporate finance studies.

Implementation. To implement MTR-MTS, we adapt the treatment response approach

of Manski and Pepper (2000). Unlike those authors, our study comprises many interrelated

covariates in addition to compensation, so we cannot select samples into homogeneous E-

index groups. We therefore have to condition on the given explanatory variables in the pre-

vious tables. Hence, in order to estimate the average treatment effect, we perform a simple

regression model of compensation on all variables besides E-index. Let D be the E-index,

y the unexplained compensation level, and E(y|D) the empirical conditional mean of com-

pensation. For comparison with Manski and Pepper (2000), we use the symbol y to denote
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the residual ε estimated from a regression of compensation on the explanatory variables as

below:

lnComp=β0+β1lnTurn+β2lnSize+β3Nonsalarypct+β4BMratio+β5div

+β6deprec+β7ppe+β8tax+β9roa+β10sprd+β11retx+β12Svol+β13Ivol+ε.

(7)

Practically, our analysis breaks down into two steps. The first step analyzes whether there

is a monotonic pattern of empirical conditional mean E[y|D], following Manski and Pepper

(2000). The second step examines the average treatment effect of compensation, and esti-

mates MTR-MTS upper bounds from eq (6).

Table 8 presents estimates based on the original total current compensation and total

compensation. It is not surprising that the mean value of compensation conditional on the

treatment group does not show a monotone increasing pattern for total current compensation.

Although the total compensation is monotonically increasing as E-index goes up, its MTR-

MTS analysis shows it is not significant.

The estimates in Table 9 are based on the unexplained compensation from a least squares

estimation. In Panel A, two groups with lowest E-index (0 and 1, which represent the best

governance index) have negative conditional means, suggesting that CEOs in firms with best

governance are paid less than otherwise expected. This holds for both total current compen-

sation and total compensation. Comparing the empirical mean between the lowest (group

0) and highest groups, there is a clear monotonic pattern: higher E-index (better corporate

governance) predicts lower residual compensation. This is interesting both intuitively and

econometrically. Intuitively, the finding that better governance firms have lower compensa-

tion packages is consistent with common knowledge that more competent and alert board

can judge the effort and ability of their CEO better. Econometrically, the observed monotonic
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pattern means that we cannot reject the MTR-MTS hypothesis for E-index and compensation

on the basis of empirical evidence.

Panel B assesses average treatment effects ATE when increasing E-index from low to

high levels, or from better to poorer governance, as in expression (3). For context, recall

that our previous parametric models such as those in Table 3, evaluate the effect of a unit

increase in E-index. By contrast, Panel B shows the effect on log compensation when E-

index is increased in stages, under relatively weak monotone assumptions, which provides an

insight not available under the parametric models. The most conservative effect of increasing

E-index on total current compensation (from group 2 to 3) is 5.31%. This coefficient is in par

with OLS estimate for a unit increase in E-index (5.11% in Table 3), using the parametric

models of section 3.1. The most conservative estimation for total compensation is also from

group 2 to 3, and the MTR-MTS analysis is also in line with OLS estimation for the same

dependent variable(1.84% and 2.43%).

To summarize the partial identification results, only the best two governance groups have

negative conditional means. Based on empirical evidence alone, the question “Does poorer

corporate governance firm lead to higher compensation?” has a positive answer for E-index.

3.3 Instrumental Variables

Our results thus far show convincingly that compensation and the entrenchment index are

positively correlated in equilibrium. If E-index were exogenous, that would be the end of the

story. However, as we discussed in Section 3.1, that is not likely to be the case. We therefore

consider an instrumental variable approach. Our goal in this exercise is to assess whether a

powerful CEO, identified by offered a high compensation package, can actually influence the

rules to construct a board. If all the governance provision decisions are made by the board,

this would be a moot issue. Nevertheless, most would think that the CEO might want to keep
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the friendly board intact and help to set up anti-merger measures. Hence, the equilibrium

correlation we find may be driven by an unobservable factor simultaneously determining

both the governance decisions and compensation. Instrumenting the E-index variable may

resolve this identification problem.

In thinking of instruments for exogenous variation in corporate governance, we pick av-

erage industry E-index and CEO tenure. Firms in the same industry often share similar

characteristics, and industry average E-index is not determined by any specific CEO. A long

tenured CEO usually have higher pay and have more to say to board rules, but a CEO with

higher compensation cannot change his years of service freely. We incorporate these instru-

ments in a two stage least squares framework, results of which are reported in Tables 11 and

12.

Table 11 presents estimation results where we treat all explanatory variables and in-

struments as exogenous. We performed the estimation by traditional least squares.10 The

coefficient on Eidx is positive and significant, at 0.1249, for total current compensation. The

Hausman specification test indicates that the instruments are significant at the 99% level.

The coefficient on Eidx for total compensation is also positive and significant, but the Haus-

man specification test has a p-value of 0.3864. More interestingly, Table 12 presents our

results where only the two instruments are treated as exogenous. The coefficient on Eidx is

again positive and significant with almost identical multitude. This suggests that the causal

impact of E-index on compensation is positive–an increase in E-index (poorer corporate gov-

ernance) actually causes an increase in executive compensation.

10 We also performed estimation using GMM with similar results, available upon request.
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4 Conclusion

Motivated by the recent financial market crisis, we investigate the link between corporate

governance and executive compensation during the period 1992 to 2012. The picture that

emerges from our analysis is that compensation exhibits a complex, robust relation with gov-

ernance, mostly presented by board’s ability to fend off unsolicited merger. We document

a significant positive relation between compensation and Bebchuk et al. (2009)’s E-index,

therefore conclude that the existence of a negative relation between compensation and cor-

porate governance.

In a pooled regression analysis with multiple controls, E-index has a coefficient of 0.0511

in OLS and 0.0441 in FEM, which translates into rather big effects on between group com-

pensation increase. For a firm that got one more anti-merger provision enacted, keeping

other things equal, the CEO’s current compensation increased by 5.11% (OLS result). This

is twice larger increase than the total compensation (0.0243 for OLS and 0.0188 for FEM),

which shows a very different pattern from Table ?? after controlling all other factors that

help to determine compensation. In Table 2 we see mostly flat average current compensation

between different E-index groups, while modest increase in total compensation.

Our findings are mostly robust in different estimation methods. In system GMM where

an extra lagged compensation term is added, the E-index still has significantly positive im-

pact on both total current compensation and total compensation when time-dummies are not

included. It has to be noted that adding time dummies might also deprive the impact from

the collective annual change in corporate governance measures. In partial identification and

two-stage least squares estimations, both use different approaches to alleviate endogeneity

problem. E-index has significant impact on both kinds of compensations in two-stage least

squares estimations, and the unexplained compensation also shows a monotone increasing in

partial identification. In the MTR-MTS analysis, the increment of unexplained compensation

also surpasses 95 percentile bootstraping between treatment groups.

19



References

Acharya, A., Cooley, T., Richardson, M., Walter, I., 2010. Manufacturing tail risk: A per-

spective on the financial crisis of 2007-2008. Foundations and Trends in Finance 4 (4),

247–325.

Adrian, T., Brunnermeier, M., 2010. Covar: A systemic risk contribution measure. Tech. rep.,

Princeton University.

Aggarwal, R., 2008. Executive compensation and incentives. In: Eckbo, E. (Ed.), Handbook

of Empirical Corporate Finance. Elsevier, Amsterdam, pp. 497–538.

Aggarwal, R., Samwick, A., 1999. The other side of the trade-off: The impact of risk on

executive compensation. Journal of Political Economy 107, 65–105.

Arellano, M., Bond, S., 1991. Some tests of specification for panel data: Monte carlo evidence

and an application to employment equations. The Review of Economic Studies 58 (2), 277–

297.

Arellano, M., Bover, O., 1995. Another look at the instrumental variable estimation of error-

components models. Journal of Econometrics 68 (1), 29–51.

Baranchuk, N., MacDonald, G., Yang, J., 2011. The economics of super managers. Review of

Financial Studies 24 (10), 3321–3368.

Bebchuk, L., Cohen, A., Ferrell, A., 2009. What matters in corporate governance? Review of

Financial Studies 22 2, 783–827.

Berk, J., Stanton, R., Zechner, J., 2010. Human capital, bankruptcy, and capital structure.

Journal of Finance LXV (3), 891–926.

Brockman, P., Martin, X., Unlu, E., 2010. Executive compensation and the maturity structure

of corporate debt. Journal of Finance LXV (3), 1123–1161.

Brunnermeier, M., Pedersen, L., 2005. Predatory trading. Journal of Finance LX (4), 1825–

1864.

Clementi, G., Cooley, T., 2010. Executive compensation: Facts. Tech. rep., Stern School.

DeAngelo, H., DeAngelo, L., Whited, T., 2011. Capital structure dynamics and transitory

debt. Journal of Financial Economics 99, 235–261.

Edmans, A., Gabaix, X., 2011. The effect of risk on the ceo market. Review of Financial

Studies 24 (8), 2822–2863.

Frydman, C., Jenter, D., 2010. Ceo compensation. Annual Review of Financial Economics

2 (1), 75–102.

Frydman, C., Saks, R., 2010. Executive compensation: A new view from a long-term perspec-

tive, 1936-2005. Review of Financial Studies 23 (5), 2099–2138.

20



Gabaix, X., Landier, A., 2008. Why has ceo pay increased so much? Quarterly Journal of

Economics 123 (1), 49–100.

Gompers, P., Ishii, J., Metrick, A., 2003. Corporate governance and equity prices. Quarterly

Journal of Economics 118 (1), 107–55.

Greene, W., 2008. Econometric Analysis. Prentice Hall, New Jersey.

Hausman, J. A., 1978. Specification tests in econometrics. Econometrica 46 6, 1251–71.

Holmstrom, B., Milgrom, P., 1987. Aggregation and linearity in the provision of intertemporal

incentives. Econometrica 55, 303–328.

Lewellen, K., 2006. Financing decisions when managers are risk averse. Journal of Financial

Economics 82, 551–589.

Lorenzoni, G., 2008. Inefficient credit booms. Review of Economic Studies 75, 809–833.

Manski, C., 1988. Identification of binary response models. Journal of the American Statisti-

cal Association 83, 729–738.

Manski, C., 1990. Nonparametric bounds on treatment effects. American Economic Review

Papers and Proceedings 80, 319–323.

Manski, C., 1997. Monotone treatment response. Econometrica 65, 1311–1334.

Manski, C., 2007. Identification for Prediction and Decision. Harvard University Press, Cam-

bridge, MA.

Manski, C., Pepper, J., 2000. Monotone instrumental variables: With an application to the

returns to schooling. Econometrica 68, 997–1010.

Roberts, M. R., Whited, T. M., 2013. Endogeneity in empirical corporate finance. In: George

M. Constantinides, M. H., Rene, M. S. (Eds.), Handbook of the Economics of Finance. Vol.

Volume 2, Part A. Elsevier, pp. 493–572.

Shin, H., 2009. Securitisation and system stability. Economic Journal 119, 309–322.

Tamer, E., 2010. Partial identification in econometrics. Annual Review of Economics 2, 167–

195.

Taylor, L., 2012. Ceo wage dynamics: Estimates from a learning model. Journal of Financial

Economics, forthcoming.

White, H., 1980. A heteroskedasticity-consistent covariance matrix estimator and a direct

test for heteroskedasticity. Econometrica 48, 817–838.

21



Table 1: Summary statistics
All data are retrieved from the COMPUSTAT, CRSP, RiskMetrics

and ExecuComp databases for the period 1991 to 2012. The data

comprise firms with 5 years or more information for all variables.

Firms with dual or more classes of stocks are excluded from the

sample. lnComp1 is the logarithm of average current compensa-

tion (salary plus bonus, in thousands of dollars) of CEOs listed

in ExecuComp each year. lnComp2 is the logarithm of average

total compensation of CEOs. EIDX is the Bebchuk et al. (2009)’s

entrenchment index, which measures 6 provisions of corporate

governance. lnTurn is the logarithm of turnover (average daily

trading volume divided by total shares outstanding in a fiscal

year). lnSize is the logarithm of firm size, measured as the mar-

ket value of total assets (in millions of dollars). PCT1 and PCT2

are the portion of compensation driven by short- and long-term

incentives. PCT1 denotes bonus divided by the sum of salary and

bonus. PCT2 denotes one minus salary divided by total compen-

sation. BMratio is the book-to-market ratio at the date of the

firm’s financial statements. DIV, DEPREC, and PPE denote div-

idend payments, depreciation expenses, and investment on fixed

assets and inventory, as a percentage of total assets. Tax denotes

tax payments. ROA denotes return on assets. SPRD is the av-

erage daily bid-ask spread in the relevant fiscal year. RETX is

the average monthly stock return in the fiscal year without ad-

justing for cash dividend payments. VOL denotes the standard

deviation of daily returns in the previous fiscal year. There are

14,882 observations.

Variable Mean Std Dev Minimum Maximum

lnComp1 6.88 0.85 −6.91 11.26

lnComp2 7.96 1.05 −6.91 13.31

EIDX 2.55 1.33 0.00 6.00

lnTurn 0.23 0.82 −3.33 3.10

lnSize 8.19 1.54 2.20 13.86

PCT1 0.28 0.26 0.00 1.00

PCT2 0.70 0.22 0.00 1.00

BMratio 0.51 0.81 −60.60 13.30

DIV 0.15 0.59 0.00 12.65

DEPREC 0.31 0.96 0.00 21.58

PPE 0.75 0.39 0.00 4.26

TAX 0.18 0.81 −1.20 33.94

ROA 0.04 0.12 −4.58 2.19

SPRD 4.21 3.99 0.07 106.56

RETX 0.00 0.04 −0.39 0.28

VOL 0.03 0.01 0.01 0.19
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Table 2: Average CEO compensation (in loga-

rithm of thousand dollars) under different E-
Index levels
E-Index consists of 6 components: staggered board, limitation on

amending bylaws, limitation on amending charter, supermajor-

ity to approve a merger, golden parachute, poison pill. For the

existence of each provision, the firm is credited 1 point in its E-

Index. Lower the E-index means better the governance because

the probability of an unsolicited merger could put the board and

CEO on high alert.

Current Total

E-Index Compensation Compensation No. Obs

0 6.85 7.75 997

(1.31) (1.35)

1 6.88 7.93 2,271

(0.98) (1.16)

2 6.89 7.98 3,835

(0.77) (1.04)

3 6.89 7.96 4,344

(0.77) (1.03)

4 6.89 8.01 2,382

(0.84) (0.92)

5, 6 6.83 8.14 1,035

(0.54) (0.86)

All 6.88 7.96 14,864

(0.85) (1.05)

23



Figure 1: Annual series of average CEO compensation

The figure shows average log compensation. The arithmetic average is com-

puted over all firms in the same fiscal year. Current compensation is the blue line,

measured as the sum of salary plus bonus of CEOs in each firm, in thousands of

dollars. Total compensation is the green line, denoting all CEO compensation–

current compensation plus stock, options, pensions, and other payments. The data

comprise firms listed in the ExecuComp database during the period 1992 to 2011.
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Figure 2: Annual series of the average entrenchment index

The figure shows the annually market-wide average entrenchment index. The E-index

measures a firm”s ability to fend off unsolicited take-over, based on the methodology of

Bebchuk et al. (2009). The market-wide average is computed as the average of firms”

E-index in the given year. The data comprise firms listed in the RiskMetrics database

during the period 1992 to 2012.
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Table 3: CEO compensation and corporate governance
The table reports results from OLS and fixed effects estimation. For the

OLS estimates we correct standard errors for potential heteroscedastic-

ity using the method of White (1980). The dependent variable is the log-

arithm of CEO compensation. Compensation is measured in two ways:

current compensation and total compensation. Current compensation is

the sum of salary and bonus. Total compensation includes salary and

bonus along with all other forms of compensation such as options and

stock. NonSalaryPCT is equal to (bonus divided by salary plus bonus)

when the dependent variable is current compensation, and equal to (one

minus salary divided by total compensation) when the dependent vari-

able is total compensation. All other explanatory variables are as de-

fined in Table 1.

The sample comprises firms with five or more years of data in all rel-

evant variables during the period 1992 to 2012. ***, **, and * denote

significance at the 1%, 5% and 10% levels, respectively.

Total Current Total
Compensation Compensation

OLS FEM OLS FEM

Intercept 4.6613∗∗∗ 4.1173∗∗∗ 3.7465∗∗∗ 2.6853∗∗∗

(105.80) (31.15) (95.62) (27.34)

EIDX 0.0511∗∗∗ 0.0441∗∗∗ 0.0243∗∗∗ 0.0188∗∗∗

(10.53) (7.65) (6.83) (3.86)

lnTurn 0.0888∗∗∗ 0.1603∗∗∗ 0.0774∗∗∗ 0.0963∗∗∗

(10.04) (13.39) (9.38) (11.18)

lnSize 0.1999∗∗∗ 0.2728∗∗∗ 0.2494∗∗∗ 0.3645∗∗∗

(40.28) (19.17) (45.80) (31.02)

NonSalaryPCT 1.6658∗∗∗ 1.6769∗∗∗ 2.9705∗∗∗ 2.9020∗∗∗

(59.84) (53.04) (58.82) (55.24)

Bmratio 0.0311∗∗∗ 0.0276∗∗∗ 0.0259∗∗∗ 0.0271∗∗∗

(3.44) (2.65) (4.14) (2.73)

DIV 0.0548∗∗∗ 0.0187∗ 0.0072 0.0105

(3.44) (1.78) (0.56) (0.65)

DEPREC 0.0012 −0.0326∗∗∗ 0.0254∗∗∗ 0.0137

(0.14) (-2.64) (3.23) (0.98)

PPE −0.0069 0.1254∗∗∗ −0.1075∗∗∗ 0.0837∗∗∗

(-0.47) (4.82) (-8.52) (3.35)

TAX −0.0043 −0.0043 0.0153∗∗ 0.0086

(-0.58) (-0.66) (1.97) (1.02)

ROA 0.0207 0.0043 −0.0576 −0.1150∗∗∗

(0.44) (0.09) (-1.43) (-2.97)

SPRD −0.0058∗∗∗ −0.0119∗∗∗ 0.0044∗∗∗ 0.0012

(-3.09) (-5.73) (2.88) (0.55)

RETX −0.7977∗∗∗ −0.7639∗∗∗ −0.8666∗∗∗ −0.9980∗∗∗

(-4.99) (-5.68) (-5.68) (-7.61)

VOL −0.8218 −1.0201∗∗ 1.9165∗∗∗ 0.6967

(-1.64) (-2.17) (4.15) (1.61)

R2 0.4530 0.6550 0.7604 0.8567

No. Obs 14,881 14,881 14,923 14,923

DF 14,868 13,570 14,910 13,608
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Table 4: CEO compensation and corporate governance

with different Fixed-Effect Model
This table follows the fixed-effect setup in Table 3 but adds time dum-

mies to complement firm cross-sectional effect. t-values are in paren-

theses, ***, **, and * denote significance at the 1%, 5% and 10% levels,

respectively.

Total Current

Compensation Total Compensation

1 2 3 4

Intercept 4.8745∗∗∗ 3.8789∗∗∗

(78.24) (88.62)

EIDX 0.0328∗∗∗ 0.0203∗∗ 0.0155∗∗∗ 0.0032

(6.65) (2.53) (3.94) (0.44)

lnTurn −0.0225∗∗ 0.0316∗∗ −0.0092 −0.0221∗

(-2.07) (2.22) (-0.81) (-1.88)

lnSize 0.1941∗∗∗ 0.1654∗∗∗ 0.2538∗∗∗ 0.2537∗∗∗

(37.01) (11.35) (46.37) (21.31)

NonSalaryPCT 1.8743∗∗∗ 1.7947∗∗∗ 2.9246∗∗∗ 2.8246∗∗∗

(46.59) (42.28) (57.06) (51.60)

Bmratio 0.0294∗∗∗ 0.0215∗∗∗ 0.0235∗∗∗ 0.0189∗∗∗

(3.75) (2.89) (4.67) (2.85)

DIV 0.0323∗∗ −0.0136 −0.0108 −0.0237

(2.02) (-1.34) (-0.87) (-1.55)

DEPREC −0.0007 −0.0264∗∗ 0.0236∗∗∗ 0.0170

(-0.08) (-2.18) (3.14) (1.28)

PPE 0.0247 0.0755∗∗∗ −0.0859∗∗∗ 0.0438∗

(1.63) (3.12) (-6.75) (1.78)

TAX −0.0123 −0.0081 0.0114 0.0087

(-1.66) (-1.24) (1.64) (1.10)

ROA −0.0073 0.0352 −0.0363 −0.0570

(-0.15) (0.75) (-0.92) (-1.53)

SPRD −0.0001 −0.0010 0.0098∗∗∗ 0.0134∗∗∗

(-0.08) (-0.44) (5.69) (5.40)

RETX −1.0268∗∗∗ −0.7784∗∗∗ −0.9707∗∗∗ −0.9144∗∗∗

(-6.42) (-5.52) (-5.65) (-6.07)

VOL 0.4344 −1.2544∗∗ 3.1070∗∗∗ −0.0800

(0.80) (-2.35) (6.06) (-0.16)

R2 0.4720 0.6641 0.7682 0.8628

No. Obs (14,881) (14,881) (14,923) (14,923)

DF (14,849) (13,551) (14,891) (13,589)

Firm Effect No Yes No Yes

Time Effect YES Yes Yes Yes
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Table 5: Probit model for compensation and

firm risk
The table presents estimation results from a probit regression

of log compensation on E-index and other variables. The de-

pendent variable is an indicator variable for increased compen-

sation, CompInc. Specifically, CompInc is equal to 1 if com-

pensation increased by 10% or more from the previous year,

and 0 otherwise. Data include firms listed on the ExecuComp

database for five or more years during the period 1992 to 2012.

All explanatory variables are lagged one year. Wald chi-square

statistics are in parentheses. ***, **, and * denote significance

at 1%, 5% and 10% levels, respectively.

Total Current

Compensation Total Compensation

Intercept −0.4403∗∗∗ 0.1401

(17.66) (1.75)

EIDX −0.0458∗∗∗ 0.0168∗

(27.74) (3.78)

lnTurn −0.2026∗∗∗ 0.0473∗∗∗

(132.66) (7.27)

lnSize 0.0105 0.1384∗∗∗

(1.01) (156.09)

NonSalaryPCT −0.1156∗∗ −1.9499∗∗∗

(5.91) (852.02)

Bmratio −0.0256 −0.0422∗

(1.38) (3.35)

DIV −0.0012 −0.0462

(0.00) (1.66)

DEPREC −0.0240 −0.0078

(1.12) (0.13)

PPE 0.0373 −0.0791∗∗

(1.41) (6.27)

TAX −0.0168 −0.0124

(0.56) (0.36)

ROA −0.4291∗∗∗ −0.2375∗∗

(13.19) (4.31)

SPRD −0.0018 −0.0059∗

(0.30) (3.19)

RETX 1.5395∗∗∗ 4.5315∗∗∗

(18.77) (158.73)

VOL 7.2600∗∗∗ 2.7839∗∗

(37.88) (5.43)

Percent Concordant 58.7 68.3

Percent Discordant 40.5 31.3

Percent Tied 0.9 0.4

CompInc = 1 4527 5981

CompInc = 0 8149 6732
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Table 6: Quantile regression of compen-

sation on governance

Total Current Total

Compensation Compensation

Intercept 4.6980∗∗∗ 3.7475∗∗∗

(182.45) (87.89)

EIDX 0.0380∗∗∗ 0.0163∗∗∗

(17.55) (4.95)

lnTurn 0.0961∗∗∗ 0.1039∗∗∗

(19.44) (17.59)

lnSize 0.2132∗∗∗ 0.2438∗∗∗

(84.31) (52.12)

NonSalaryPCT 1.5118∗∗∗ 3.0745∗∗∗

(119.69) (111.04)

Bmratio 0.0271∗∗∗ 0.0164∗

(2.69) (1.87)

DIV 0.0356∗∗∗ 0.0217

(4.04) (1.40)

DEPREC 0.0036 0.0161∗

(0.62) (1.92)

PPE −0.0626∗∗∗ −0.1207∗∗∗

(-8.81) (-11.07)

TAX −0.0034 0.0104

(-0.56) (0.63)

ROA 0.0505 −0.0114

(1.22) (-0.29)

SPRD −0.0068∗∗∗ 0.0009

(-5.44) (0.54)

RETX −0.6725∗∗∗ −0.9959∗∗∗

(-5.84) (-9.30)

VOL −0.0327 1.8321∗∗∗

(-0.11) (4.52)
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Table 7: System GMM estimation
The table shows the empirical results with Arellano and Bond (1991)

and Arellano and Bover (1995) system GMM. To combat the endogeniety

problem embedded in dynamic panel data, system GMM has become a

popular method in recent years. The most striking difference between

this model and 2SLS is the inclusion of the lnComp from the previous

year as an explanatory variable.***, **, and * denote significance at 1%,

5% and 10% levels, respectively.

Total Current

Compensation Total Compensation

Intercept 2.9266∗∗∗ 2.2885∗∗∗ 0.9535∗∗ 0.9319∗∗

(6.67) (5.77) (2.16) (2.01)

L.lnComp 0.5168∗∗∗ 0.6024∗∗∗ 0.7098∗∗∗ 0.7151∗∗∗

(5.28) (6.46) (7.58) (7.47)

EIDX 0.0276∗∗ 0.0197 0.0302∗∗∗ 0.0321

(2.28) (1.02) (3.01) (1.61)

lnTurn 0.2232∗∗∗ −0.0459 −0.0932∗∗∗ −0.0870

(7.73) (-0.75) (-2.78) (-1.33)

lnSize −0.0294 0.0218 0.0656 0.0596

(-0.61) (0.53) (1.34) (1.34)

NonSalaryPCT 1.7313∗∗∗ 2.1962∗∗∗ 0.5005∗∗∗ 0.4745∗∗∗

(16.16) (11.48) (3.80) (3.54)

Bmratio 0.0134∗ 0.0124∗ 0.0054 0.0033

(1.89) (1.68) (0.89) (0.53)

DIV 0.1465∗∗ 0.0392 −0.0106 −0.0059

(2.49) (0.76) (-0.27) (-0.13)

DEPREC 0.0047 −0.0272 −0.0341 −0.0320

(0.12) (-0.77) (-0.97) (-1.03)

PPE 0.0121 0.1397∗∗ 0.0613 0.0879

(0.20) (2.12) (1.01) (1.28)

TAX −0.0062 −0.0095 −0.0027 0.0057

(-0.45) (-0.85) (-0.18) (0.48)

ROA −0.1152 −0.1633∗ 0.2623∗∗ 0.2032∗

(-1.23) (-1.67) (2.35) (1.91)

SPRD −0.0049∗ −0.0086∗∗∗ 0.0010 0.0042

(-1.90) (-2.78) (0.39) (1.39)

RETX 0.4186∗ −0.1287 1.6475∗∗∗ 1.8887∗∗∗

(1.92) (-0.44) (6.83) (6.49)

VOL 1.7181∗∗∗ 0.4058 2.1294∗∗∗ 1.3634

(2.77) (0.42) (3.03) (1.25)

Time No Yes No Yes
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Table 8: Partial Identification-logarithm of compensation as response
The table presents results from applying the treatment response approach of Manski and Pepper (2000)

and Manski (2007). y is the response, which is the log compensation. D represents the treatment,

namely E-index. The sample comprises firms with at least 5 years of data on the relevant variables

and all firms with dual-class stocks are excluded. In Panel A, D = 0 denotes the lowest E-index (best

corporate governance) firms, while D = 5 denotes highest E-index (worst governance, in this group we

bundle firms with E-index equal to 5 and 6 in one group). P(D) denotes the empirical distribution of

each default group. E(y|D) is the empirical mean of log compensation, conditional on E-index. Panel B

displays the estimated average treatment effect (ATE) as in equation (3). It also presents lower bounds

for the effect of an increase in E-index (from one group D i to the next, D j) on log compensation, under

monotone assumptions. These assumptions are monotone treatment response (MTR) and monotone

treatment selection (MTS), as described in equations (4) and (5) in the text. 90- and 95-percent denotes

bootstrap confidence intervals for the MTR-MTS upper bounds, as in expression (6) of the text. The

time period comprises fiscal years 1992 through 2012.

A. Mean Compensation and E-index

Total Current Compensation Total Compensation

D E(y|D) P(D) Frequency D E(y|D) P(D) Frequency

0 6.8492 0.067 997 0 7.7491 0.067 1001

1 6.8753 0.153 2271 1 7.9189 0.153 2285

2 6.8880 0.258 3835 2 7.9667 0.258 3848

3 6.8883 0.292 4344 3 7.9557 0.291 4346

4 6.8855 0.160 2382 4 8.0025 0.160 2389

5 6.8331 0.071 1053 5 8.1392 0.071 1055

B. MTR-MTS Lower Bounds for E-index’s Effect on Compensation

D i D j Estimate 90-pctl 95-pctl D i D j Estimate 90-pctl 95-pctl

0 1 0.4907 0.4995 0.5108 0 1 0.7416 0.5799 0.5922

1 2 1.0594 1.0822 1.0922 1 2 1.2864 1.2587 1.2694

2 3 1.7755 1.8084 1.8186 2 3 2.0855 2.0941 2.1064

3 4 2.0088 2.0477 2.0586 3 4 2.3899 2.3649 2.3794

4 5 1.0522 1.1447 1.1565 4 5 1.4703 1.3276 1.3428
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Table 9: Partial Identification-unexplained logarithm of compensation as re-
sponse
The table presents results from applying the treatment response approach of Manski and Pepper (2000)

and Manski (2007). y is the response, which is the residual obtained from an OLS projection of log compen-

sation on all explanatory variables in Table 1 except EIDX, as in equation (7). D represents the treatment,

namely E-index. The sample comprises firms with at least 5 years of data on the relevant variables and

all firms with dual-class stocks are excluded. In Panel A, D = 0 denotes the lowest E-index (best corporate

governance) firms, while D = 5 denotes highest E-index (worst governance, in this group we bundle firms

with E-index equal to 5 and 6 in one group). P(D) denotes the empirical distribution of each default group.

E(y|D) is the empirical mean of log compensation, conditional on E-index. Panel B displays the estimated

average treatment effect (ATE) as in equation (3). It also presents lower bounds for the effect of an in-

crease in E-index (from one group D i to the next, D j) on log compensation, under monotone assumptions.

These assumptions are monotone treatment response (MTR) and monotone treatment selection (MTS), as

described in equations (4) and (5) in the text. 90- and 95-percent denotes bootstrap confidence intervals

for the MTR-MTS upper bounds, as in expression (6) of the text. The time period comprises fiscal years

1992 through 2012.

A. Mean Compensation and E-index

Total Current Compensation (Residual) Total Compensation (Residual)

D E(y|D) P(D) Frequency D E(y|D) P(D) Frequency

0 -0.2181 0.067 997 0 -0.1612 0.067 1001

1 -0.0626 0.153 2271 1 -0.0084 0.153 2285

2 0.0076 0.258 3835 2 0.0125 0.258 3848

3 0.0225 0.292 4344 3 0.0083 0.291 4346

4 0.0425 0.160 2382 4 0.0239 0.160 2389

5 0.1248 0.071 1053 5 0.0371 0.071 1055

B. MTR-MTS Lower Bounds for E-index’s Effect on Compensation

D i D j Estimate 90-pctl 95-pctl D i D j Estimate 90-pctl 95-pctl

0 1 0.2139 0.0253 0.0340 0 1 0.1607 0.021 0.027

1 2 0.0893 0.0156 0.0208 1 2 0.0322 0.013 0.017

2 3 0.0531 0.0123 0.0158 2 3 0.0184 0.010 0.013

3 4 0.0653 0.0158 0.0199 3 4 0.0318 0.013 0.017

4 5 0.1374 0.0247 0.0307 4 5 0.0418 0.021 0.026
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Table 10: The distribution of CEO tenure: 1993 to 2011 fiscal years
The table presents summary statistics on CEO tenure, namely, the frequency of CEO turnover by

length of tenure and by fiscal year. The data comprise CEOs in the Execcomp database. For the

first six columns of results, we only include the last CEO change if a firm undergoes multiple CEO

changes during the same fiscal year. The column Total Turnover includes more CEOs than listed in

the preceding six columns, because it accounts for multiple CEO changes, and CEOs that are in place

through the 2012 fiscal year for many firms. The data comprise non-financial firms that are listed for

five or more fiscal years, from 1992 to 2011.

Fiscal Year < 1 year 1-2 years 2-3 years 3-4 years 4-5 years > 5years Total Turnover

1993 2 2 3 4 3 17 31

1994 1 7 4 5 4 54 75

1995 4 7 11 1 9 69 101

1996 5 13 3 6 7 68 102

1997 3 9 12 9 2 71 106

1998 4 3 6 6 8 77 104

1999 7 14 6 10 5 90 132

2000 9 9 7 11 13 112 161

2001 3 14 8 19 9 81 134

2002 5 10 10 3 8 95 131

2003 3 12 6 10 9 94 134

2004 7 7 6 9 9 89 127

2005 7 13 6 10 7 118 161

2006 5 10 12 8 8 73 116

2007 7 8 7 14 12 141

2008 3 9 9 14 145

2009 7 8 13 109

2010 5 7 95

2011 9 81
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Figure 3: Graphical depiction of CEO tenure distribution

The figure depicts the annual distribution of CEO tenure, using the data in Table 10.

The data comprise CEOs of non-financial firms that are listed for five or more fiscal

years in the ExecuComp database, from 1992 to 2011.
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Table 11: Two-Stage Least Square-All

Explanatory Variables Treated as Ex-
ogenous
The table presents results from a two stage least

squares estimation. The dependent variables are

current compensation, and total compensation. In

the first stage, Eidx is regressed on the existing ex-

planatory variables plus 2 instruments. In the sec-

ond stage, we use the fitted value of Eidx in the com-

pensation regression. The 2 instruments are: indus-

try average E-index and CEO tenure. Otherwise, the

variables are exactly as in Table 3. t-statistic are

in the parentheses. Hausman χ denotes the instru-

ment specification test of Hausman (1978), and pχ is

the associated p-value. The sample comprises non-

financial firms with five or more years of data in all

relevant variables during the period 1992 to 2012.

Total Current Total
Compensation Compensation

Intercept 4.4648∗∗∗ 3.6740∗∗∗

(85.40) (85.72)

Eidx 0.1249∗∗∗ 0.0456∗∗∗

(14.48) (6.43)

lnTurn 0.0695∗∗∗ 0.0692∗∗∗

(8.55) (10.39)

lnSize 0.2013∗∗∗ 0.2483∗∗∗

(42.60) (60.29)

NonSalaryPCT 1.6876∗∗∗ 3.0211∗∗∗

(78.12) (126.67)

Bmratio 0.0258∗∗∗ 0.0247∗∗∗

(3.92) (4.54)

DIV 0.0684∗∗∗ 0.0098

(4.14) (0.72)

DEPREC 0.0035 0.0277∗∗∗

(0.35) (3.39)

PPE −0.0251∗ −0.1207∗∗∗

(-1.81) (-10.44)

TAX −0.0048 0.0141∗

(-0.54) (1.93)

ROA 0.0383 −0.0533

(0.75) (-1.27)

SPRD −0.0059∗∗∗ 0.0038∗∗∗

(-4.02) (3.15)

RETX −0.7991∗∗∗ −0.8778∗∗∗

(-5.18) (-6.97)

VOL −0.4248 2.1791∗∗∗

(-0.80) (4.98)

R̄2 (0.4496) (0.7662)

Hausman χ (101.7) (14.88)

pχ (0.0000) (0.3864)

Obs (13972) (14007)35



Table 12: Two Stage Least Squares,

First Stage Regression on Instruments
Only
The table presents results from a two stage least

squares estimation. The dependent variables are

current compensation and total compensation. In

the first stage, Eidx is regressed on 2 instruments.

In the second stage, we use the fitted value of Eidx

in the compensation regression. The 2 instruments

are: industry average E-index and CEO tenure. Oth-

erwise, the variables are exactly as in Table 3. t-

statistic are in the parentheses. The sample com-

prises nonfinancial firms with five or more years of

data in all relevant variables during the period 1992

to 2012.

Total Current Total

Compensation Compensation

Intercept 4.5387∗∗∗ 3.6957∗∗∗

(90.91) (89.42)

Eidx 0.1276∗∗∗ 0.0459∗∗∗

(14.55) (6.48)

lnTurn 0.0767∗∗∗ 0.0699∗∗∗

(9.55) (10.52)

lnSize 0.1937∗∗∗ 0.2443∗∗∗

(40.97) (60.00)

NonSalaryPCT 1.7016∗∗∗ 3.0465∗∗∗

(78.00) (130.49)

Bmratio 0.0274∗∗∗ 0.0256∗∗∗

(4.16) (4.71)

DIV 0.0400∗∗ −0.0003

(2.43) (-0.02)

DEPREC 0.0023 0.0272∗∗∗

(0.23) (3.33)

PPE −0.0197 −0.1171∗∗∗

(-1.42) (-10.16)

TAX −0.0049 0.0140∗

(-0.55) (1.91)

ROA −0.0014 −0.0687

(-0.03) (-1.64)

SPRD −0.0058∗∗∗ 0.0038∗∗∗

(-3.97) (3.16)

RETX −0.8205∗∗∗ −0.8871∗∗∗

(-5.31) (-7.05)

VOL −1.3083∗∗ 1.8668∗∗∗

(-2.47) (4.29)

R̄2 0.4581 0.7663

Obs 13,972 14,007

36



科技部補助計畫衍生研發成果推廣資料表
日期:2014/12/30

科技部補助計畫

計畫名稱: 經理人是否應對公司承擔過高風險負責--由公司治理看高階管理人員薪資

計畫主持人: 盧敬植

計畫編號: 102-2410-H-004-068- 學門領域: 財務

無研發成果推廣資料



102年度專題研究計畫研究成果彙整表 

計畫主持人：盧敬植 計畫編號：102-2410-H-004-068- 

計畫名稱：N經理人是否應對公司承擔過高風險負責--由公司治理看高階管理人員薪資 

量化 

成果項目 實際已達成

數（被接受

或已發表）

預期總達成
數(含實際已
達成數) 

本計畫實

際貢獻百
分比 

單位 

備 註 （ 質 化 說

明：如數個計畫
共同成果、成果
列 為 該 期 刊 之
封 面 故 事 ...
等） 

期刊論文 0 0 100%  

研究報告/技術報告 0 0 100%  

研討會論文 0 0 100% 

篇 

 
論文著作 

專書 0 0 100%   

申請中件數 0 0 100%  
專利 

已獲得件數 0 0 100% 
件 

 

件數 0 0 100% 件  
技術移轉 

權利金 0 0 100% 千元  

碩士生 2 2 100%  

博士生 0 0 100%  

博士後研究員 0 0 100%  

國內 

參與計畫人力 

（本國籍） 

專任助理 0 0 100% 

人次 

 

期刊論文 0 1 100%  

研究報告/技術報告 0 0 100%  

研討會論文 0 0 100% 

篇 

 
論文著作 

專書 0 0 100% 章/本  

申請中件數 0 0 100%  
專利 

已獲得件數 0 0 100% 
件 

 

件數 0 0 100% 件  
技術移轉 

權利金 0 0 100% 千元  

碩士生 0 0 100%  

博士生 0 0 100%  

博士後研究員 0 0 100%  

國外 

參與計畫人力 

（外國籍） 

專任助理 0 0 100% 

人次 

 



其他成果 

(無法以量化表達之成

果如辦理學術活動、獲
得獎項、重要國際合
作、研究成果國際影響
力及其他協助產業技
術發展之具體效益事
項等，請以文字敘述填
列。) 

無 

 成果項目 量化 名稱或內容性質簡述 

測驗工具(含質性與量性) 0  

課程/模組 0  

電腦及網路系統或工具 0  

教材 0  

舉辦之活動/競賽 0  

研討會/工作坊 0  

電子報、網站 0  

科 
教 
處 
計 
畫 
加 
填 
項 
目 計畫成果推廣之參與（閱聽）人數 0  

 



科技部補助專題研究計畫成果報告自評表 

請就研究內容與原計畫相符程度、達成預期目標情況、研究成果之學術或應用價

值（簡要敘述成果所代表之意義、價值、影響或進一步發展之可能性）、是否適

合在學術期刊發表或申請專利、主要發現或其他有關價值等，作一綜合評估。

1. 請就研究內容與原計畫相符程度、達成預期目標情況作一綜合評估 

■達成目標 

□未達成目標（請說明，以 100字為限） 

□實驗失敗 

□因故實驗中斷 

□其他原因 

說明： 

 
2. 研究成果在學術期刊發表或申請專利等情形： 

論文：□已發表 □未發表之文稿 ■撰寫中 □無 

專利：□已獲得 □申請中 ■無 

技轉：□已技轉 □洽談中 ■無 

其他：（以 100字為限） 
  
3. 請依學術成就、技術創新、社會影響等方面，評估研究成果之學術或應用價
值（簡要敘述成果所代表之意義、價值、影響或進一步發展之可能性）（以

500字為限） 

 

本研究探討公司治理與公司高階經理人之間薪資的連結，發現公司設定避免

購併的措施越少，亦即董事會越容易被其他投資團隊取代，他們給予 CEO的

薪資就會越低。在公司治理部分我們採用 Bebchuk, Cohen and Ferrell (2009) 

的 E-index 做指標，其中包括了分期改選董事會、修訂公司章程的限制、修

訂公司組織細則的限制、絕對多數決以通過購併案、黃金降落傘、毒丸策略

(poison pill) 等。這些手段都是防止公司遭到外部投資人惡意購併的方法，而

沒有這些手段的話，董事會以及 CEO 就必須要以表現來防止公司遭到購

併。此見解可以在政策制訂上提供立法者做為參考。 

 

由於公司經理人有時候權力會大到足以影響董事會的決定，甚至會對公司章

程及組織細則的規定修改造成影響，所以我們也使用了二階段最小平方法來

處理內生性問題。為了了解經理人薪資是否受到前期薪資影響而改變了治理

指標對於薪資的關係，我們也使用系統 GMM (system GMM) 來處理相關的

內生性問題。最後我們還使用Manski所提出的 partial identification去處理遺

漏變數跟內生性造成的估計誤差，以區間估計來代替上面提出的點估計，對

於治理造成薪資的影響作更深入的探討。所有的研究結果都指向在控制其他



變因之下，公司治理越佳，CEO 的薪資就越低。 

 

在當下薪資所得分配不均逐漸惡化的世界，各國政府以及相關主管單位紛紛

的投注心力於尋找各種各樣的方式以減緩分配不均的情況。最常見到的是提

高富人的賦稅，往往以提高稅率為主。去年年底瑞士提出公投案，要求公司
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