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Abstract

This paper seeks to understand the role that peer comparisons play in the determination of

executive compensation. I exploit a recent change in the Securities and Exchange Commis-

sion’s regulations that requires firms to disclose the peer companies used for determining the

compensation of their top executives. Using a new dataset of S&P 900 companies’ choice of

benchmarking firms during two fiscal periods (2007 and 2008), I investigate what determines

the choice of comparison firms. I find that companies have a preference for choosing larger

and higher-CEO-compensation firms as their benchmark. Though I find that companies prefer

to choose as their benchmark peers with similar firm characteristics, for CEO compensation,

this effect is countered by a preference for firms with higher-than-own CEO compensation.

Using the complete map of firms’ choices, I implement an instrumental variable strategy that

uses the characteristics of peers-of-peers to estimate the effect of others’ compensation on own

compensation. For Fiscal Year 2007, I find an elasticity of 0.5.
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1 Introduction

Executive compensation has risen considerably since the 1980s1 and continues to attract attention

from shareholders, policy makers, and the public at large.2 Anecdotal evidence suggests that firms

tend to choose high-compensating firms as their peers. For instance, in a recent New York Times

article, Denise L. Nappier, the treasurer of Connecticut and fiduciary of the state’s $23 billion

Retirement Plans and Trust Funds is quoted as saying: “The thing about looking at CEO pay

of competitive companies, often companies will want a CEO to be paid in the top quartile of his

peers. But not everyone can be above average and this tends to ratchet pay up” (Morgenson, 2006).

Piketty and Saez (2003) document that a large part of the increase in income inequality in the US

during the last few decades is due to the growing share of wage-earners, such as executives, in

the top percentile and 0.1 of a percentile of the income distribution. They suggest social norms

regarding pay inequality as one possible explanation for this increase.

Firms may choose higher-paying peers to benchmark against because those firms are more

attractive, or because compensation committees may want to give a competitive compensation

package to their Chief Executive Officer (CEO). Compensation committee members may also be

influenced by a psychological motivation and choose to pay CEOs in comparison to their own pay

(as proposed by O’Reilly et al., 1988) or that of other CEOs. Festinger (1954) posited that absent

objective measures of ability, individuals will seek to compare to the abilities of others. Similarly,

compensation committees might find it hard to evaluate their own CEOs and turn to other firms for

best practices.

This paper seeks to understand the role that comparisons and peers play in the continued in-

crease of executive compensation. I exploit a recent change in the United States Securities and Ex-

change Commission (SEC) regulations requiring companies to disclose the peer companies used

for determining compensation. I construct a new dataset of companies’ choice of benchmarks for

all firms in the Standard & Poors 900 (consisting of the S&P 500 and MidCap indices). I investi-

gate what determines the choice of comparison companies and find that firms have a preference for

1Murphy (1999) documents that S&P 500 CEO realized pay doubled in real terms between 1980 and 1995. Be-

bchuk and Grinstein (2005) find that the ratio of top executives compensation to firm earnings grew from 5% in

1993-1995 to 10% in 2001-2003.
2For instance, in 2007, the New York Times (Dash, 2007), ran a seven-page story (which it does annually) on

executive compensation. The Committee on Oversight and Government Reform (110th Congress), held hearings

regarding CEO pay on December 5, 2007 and March 7, 2008.
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including as their benchmark larger (in terms of assets, net sales, and number of employees) firms,

and firms that have higher CEO compensation. In addition, I find that firms display an aversion

to choosing firms that are dissimilar to them, but that this effect is largely mitigated when firms

consider other firms that have higher compensation than their own. I then examine the causal effect

of a change in others’ pay on own pay using an instrumental variable strategy that makes use of

the extensive network mapping that is revealed by firms’ benchmark choices.

In 2006, the SEC implemented changes to the required reporting of executive compensation.

The amended Final Rule Release was released on August 2006 (Securities and Exchange Com-

mission, 2006).3 The purpose of the changes was to increase transparency.4 The new release calls

for an extended Compensation Discussion and Analysis disclosure. One suggested component is:

“whether the company engaged in any benchmarking of total compensation or any material ele-

ment of compensation, identifying the benchmark and, if applicable, its components (including

component companies)” (ibid pp. 29). I exploit this change in regulations that resulted in firms re-

porting the firms they used for their executive compensation benchmark to construct a new dataset

of the lists of benchmarking firms.

Though the SEC regulation increased transparency, there are no actual stipulations regarding

how a firm must go about choosing its benchmark. Similarly, there are no direct guidelines as to

how the benchmarks and their components should be used in determining executive compensation.

Nonetheless, the majority of companies provide some rationale in their proxy statements for how

they choose their benchmarks (including the use of compensation consulting firms). Many of the

firms then use their benchmark choices to determine own-firm executive pay, either via a simple

regression, or more often, using some summary statistic such as the mean or a particular decile.

Hence, the choice of benchmark affects CEO compensation. Further, because firms’ current-year

compensation is used by other firms in their benchmarking, a ratcheting effect could possibly occur.

This paper is related to a growing literature on the determinants of executive compensation.

3The amended release 33-8732A, a 436-page document is available at http://www.sec.gov/rules/final/2006/33-

8732a.pdf
4In a speech given January 23, 2007, SEC Commissioner Roel C. Campos said: “our goal is to make ex-

ecutive compensation as transparent as possible, so that shareholders fully understand what executives are be-

ing paid. Further, with our new rules requiring a ‘Compensation Discussion & Analysis’ section, it is also our

goal to require disclosure of the board’s process of setting executive compensation and to have companies ex-

plain the board’s analysis as to why it settled on the levels of compensation granted.” The speech is available at

http://www.sec.gov/news/speech/2007/spch012307rcc.htm
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Murphy (1999) and Bertrand (2009) provide a comprehensive review of some of the issues, as

well as reasons for the growing interest in the topic. This paper is also related to a growing interest

among economists in the role of peer effects and social influences.5 Antle and Smith (1986) were

one of the first to examine the effect of relative performance evaluation on executive compensa-

tion. There are several papers that examine the role of relative performance pay. Gibbons and

Murphy (1990) examine CEO contracts and find that many firms use relative performance pay as

part of compensation. Though relative performance evaluation is somewhat tied to the choice of

benchmarks, it is possible for a firm to determine its CEO pay based on the pay of others, without

explicitly using any form of relative performance evaluation.

There are also several studies investigating actual proxy statements of firms. For instance, Po-

rac et al. (1999) scan firms’ proxies for the use of words such as peers to examine the use of

comparable firms. Bannister and Newman (2003) examine proxy statements for use of relative

performance evaluation practices. However, these studies are all constrained by the fact that until

the recent change in SEC regulations, information on the actual components of each firm’s bench-

marking is limited. The one notable exception is the work of Faulkender and Yang (2010) who,

concurrently with my work, have examined the factors that affect benchmark choices among a

sample of S&P 900 firms in 2007 using the same recent change in SEC regulation. Similar to my

results on the determinants of benchmark choice, they find a preference for higher-compensation

firms as a benchmark. However, this paper differs on two important dimensions. First, I have an

additional year during which to observe firms’ choices. I use this to allow for choosing-chosen pair-

wise fixed effects that control for any fixed unobservable component between every two possible

firms. Once these fixed effects are used, the importance of higher-compensation firms is restricted

to cases in which choosing and candidate firms are in the same sector. Second, using the com-

plete mapping of choices among the S&P 900 firms, I implement an IV strategy that examines the

causal effects of others’ pay on own pay. Since there is no legal or other stipulation tying choice of

benchmark to what firms ultimately pay their CEOs, understanding how benchmark composition

affects pay has important implications.

To examine the role of CEO compensation in the choice of benchmarking, I first examine the

5These range from theoretical work on network formation and network games (see Jackson, 2004 for a survey

of networks games) to the measurement of peer effects in such settings as welfare take-up (Bertrand et al., 2000),

recidivism (Bayer et al., 2009), etc.
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factors that make a firm more likely to be included as a benchmark. I find that after controlling

for a host of firm characteristics and performance, higher-compensation firms are more likely to

be chosen. I then examine the interaction between the choosing and chosen firm characteristics. I

estimate a model in which a compensation committee’s preferences depend on own-firm character-

istics, chosen (benchmark) firm characteristics, and the differences in characteristics between own

and benchmark firm. For example, I find that the more firms are different in sales or assets, the less

likely they are to be chosen. Though the same holds for CEO compensation, this effect is canceled

out by the preference of firms for higher (than own firm) compensating firms. I further investigate

the role of both CEO characteristics (e.g., tenure with the firm, whether also chair of board) and

board structure (e.g., number of independent board members, number of boards on which each

member is serving) in determining the choice of benchmark.

I then use the wealth of information regarding each firm’s chosen benchmark and consider an

identification strategy that allows me to examine the effect of other’s pay on own pay. Since in the

case of executive compensation the choice of comparison groups is determined by the firm, any

examination of peer effects that fails to take this fact into account will lead to biased results. For

example, a firm employing a star CEO, corresponding to a high unobserved (to the econometrician)

component, may also be more likely to choose as their reference group other firms with high

performing and highly paid CEOs, leading to a correlation between the unobserved component

and others’ pay. Two features of the benchmarking choice process allow me to overcome the

inherent endogeneity of the choice of benchmark and implement an instrumental variable strategy.

First, unlike many other group and peer settings, a choice to include one firm in a benchmark does

not require the chosen firm to reciprocate (i.e., include the firm that has chosen it in its benchmark).

Second, there is ample heterogeneity in the choices of firms, and benchmark choices are not tightly

clustered within subgroups. For example, not all large S&P 500 software firms choose the identical

set of firms as their benchmark.

Having the complete mapping of choices among the S&P 900 firms, I instrument for the pay of

a firm’s benchmark group. I use the (non-compensation) characteristics of firms that were chosen

by firms in that benchmark that are not included in own benchmark. In other words, the benchmark-

of-benchmark choices (one-degree-removed) provide the exclusion restriction. The intuition of

this identification strategy is similar in spirit to that used in Laschever (2009), and De Giorgi et al.
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(2010). Controlling for own-firm characteristics and firm fixed effects, and implementing the IV

strategy, I find that the elasticity of total CEO compensation with respect to the elasticity of their

benchmark average pay is between 0.4 and 0.6, depending on the specification. I further show that

the results hold when firms in the same industry are excluded from the benchmark-of-benchmark

IV.

The results of this paper suggest that the pay of others plays an important role in determining

own pay. This in turn leads to a “social multiplier,” as an increase in pay in one firm will have a

spillover effect on the firms that use it as a benchmark. Subsequently, those firms further cause

the pay of yet other firms to increase, as they are used as part of those benchmarks. Examin-

ing the use and consequences of benchmarking can further our understanding regarding some of

the causes of executive pay ratcheting. This may lead to more awareness among compensation

committees and/or require stricter SEC guidelines on the use of benchmarking. Further, since the

use of benchmarking and salary surveys is not limited to CEOs, this paper contributes to our un-

derstanding of wage dynamics in other markets. For example, Babcock et al. (1996) show that

negotiators for teacher contracts make favorably “biased” choices of other school districts to use

as their benchmark.

The rest of the paper is organized as follows. In Section 2, I present the data used in this paper.

The empirical framework is discussed in Section 3. The results about benchmark choice are pro-

vided in Section 4. Section 5 examines the effect of others’ compensation on own compensation.

Section 6 concludes and outlines future areas of research. The tables are at the end of the paper.

2 Data

The data for this paper are assembled from two sources. The main source is a newly constructed

dataset of the benchmarking firm choices collected from the proxy statements of the S&P 900

firms, roughly representing the largest 900 publicly-traded firms. Benchmark choices were col-

lected twice for each firm, during Fiscal Year 2007 and Fiscal Year (FY) 2008. Following the

new SEC regulation, as discussed in Section 1, each firm is required to give more detail on its

benchmarking processes. For each company, I collected the names of all the firms it used as a
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benchmark for the compensation of its executives.6 The data are collected from the FY 2007 and

FY 2008 statements, the first two post-reform years. In addition, I collected the name of the com-

pensation consulting company used by the firm in determining its compensation package. Each

of the firms (both choosing and chosen) was then linked and matched with financial information

(including its executive compensation) for FY 2006, 2007, and 2008. The financial information,

compiled by Standard and Poor’s in their Compustat database provides detailed and comprehensive

financial information on both the firm financials, and the compensation of the top five executives.7

This paper focuses on those designated as Chief Executive Officer or a comparable title.

The financial variables I examine in this paper are based on those commonly used in the ex-

ecutive compensation literature. Most of the empirical specifications focus on total compensation

using the SEC definition. This measure includes the base salary, bonus, non-equity incentive plan

compensation, change in the value of pension, stock awards, option awards, and all other com-

pensation. This is the measure required by the SEC, and is likely to be the most readily available

to other firms. The results using other compensation measures, such as valuing options using

grant date fair value, are similar. For example, I find similar results when I examine the “current

compensation” measure which consists of only salary and bonus.

The data are summarized in Table 1. The first set of columns reports the measures for the S&P

500 sample. The second set of columns examines the MidCap sample. The last set of columns

includes all 1,753 firms for which financial information was available and total compensation was

non-zero. They include almost all of the S&P 500 and MidCap firms, and many of the SmallCap

firms. Though there are thousands of other firms, the choosing firms are all S&P 500 or MidCap

firms that are not likely to be interested in extremely small firms, or likely to use firms for which

public information is not available. Many firms explicitly state in their proxies that they omitted

from their comparison group firms for which information is not available. In addition, I have

manually searched for the compensation details for all firms that were chosen, but were missing

information in the ExeuComp file.

As to be expected, in Fiscal Year 2006, the average total CEO compensation among S&P 500

6This information is reported in the proxy statement Schedule 14A that every company must file an-

nually, and is publicly available at the Security Exchange Commission’s EDGAR system accessible at

http://www.sec.gov/edgar.shtml
7The COMPUSTAT database is available at https://wrds.wharton.upenn.edu/
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firms was more than double that of firms in the MidCap index ($10.5 million vs. $4.25 million).

In both cases, there is large dispersion, as can be seen by the standard deviation in total CEO

compensation: $10.9 million for the S&P 500 firms, and $4.1 million for the MidCap firms.

Following the literature, I use as size controls: assets, net sales, market value, and number of

employees. For industry, I use three levels of categorization. The most general one, following

Murphy (1999) and others is one of four types: Mining & Manufacturing, Financial Services,

Utilities, and all other industries. The finer level is one of ten 2-digit GICS sectors.8 The most

detailed level I examined was the 4-digit SIC (Standard Industrial Classification) code.

Throughout this paper, “choosing firm” refers to a firm’s information regarding the choice of

others, as listed in the choosing firm’s FY 2007 and FY 2008 proxy statement. The financial

information of the choosing and chosen firms (both for the firm and its executives) is based on

the one-year-lagged financial information. I use the lagged financial information because that

would be the latest publicly available information for firms making their choice of benchmark for

the upcoming year. Examining the lagged measures also reduces the likelihood of a bias due to

simultaneity.

In terms of the firms’ choices, there is a great deal of variation in the number of firms chosen.9 I

dropped firms that did not list actual firm names in their benchmarking list. I also dropped a couple

of cases in which the list contained over 400 firms (with more than 2000 firms actually listed in one

case). The average length of the benchmarking list is remarkably similar across years. Also, there

are no statistically significant differences between the list length of S&P 500 and MidCap firms.

For example, among S&P 500 firms in FY 2007, the average benchmark list chosen has 21.81

firms with a standard deviation of 17.13 and a median of 17. For the same year, MidCap firms

chose a median of 16 firms. In terms of the firms chosen, among the lists generated by the S&P

500 sample, 1573 firms were chosen at least once, and close to 1000 were named by at least two

firms, suggesting that even among S&P 500 firms, a considerable number of firms choose firms

outside their own index. The most popular firm among the S&P 500 sample is Johnson & Johnson,

8The GICS (Global Industry Classification Standard) is maintained by Standard & Poor’s. The ten sectors are: En-

ergy, Materials, Industrials, Consumer Discretionary, Consumer Staples, Health Care, Financials, Information Tech-

nology, Telecommunication Services, and Utilities.
9I am unaware of any specific guidelines as to the number or nature of benchmark firms a company must choose.

This is also evident from the differences in the amount of detail in the proxy statements that firms provide regarding

their choices.
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which is listed on 60 benchmarking lists. Among the MidCap firms, the most popular choice (19

times) is Ann Taylor.

Table 2 looks at the distribution of choices among choosing firms in the S&P 500 for FY 2007.

The cells along the diagonal designate a case in which the choosing firm is in the same category

as the choice along that dimension. Panel A examines CEO total compensation. In 64.1% of the

cases, the choice is made outside of own quartile. Panel B examines industry, and 25.5% of the

choices are made outside of own industry. This distribution of choices suggests firms are more

likely to choose outside their own compensation quartile than outside their own industry.

3 Empirical Framework

The first empirical specification examines the characteristics that make a firm more likely to be

“appealing,” as measured by the number of times it is chosen to be included in other firms’

benchmark group. Let yj be the number (count) of times a firm j is listed by another firm as a

member of its benchmarking group, then a simple reduced-form specification can be written as

yj = f [α + x
′
jβ + εj], where xj are various characteristics of firm j, such as its industry or assets,

and εj is the error term. If firms are choosing their benchmarks based on other firms’ attributes,

then the coefficients for those attributes might be statistically significant. For example, if firms

are choosing benchmark-firms that have similar characteristics to their own, and larger firms are

choosing other large firms, then the coefficient on firm size, βsize, might be greater than zero. On

the other hand, controlling for firm characteristics and firm performance, executive compensation

should not have a statistically significant effect if firms are choosing based on firm attributes, and

not the compensation details of its management. The above specification is estimated using various

functional forms in Section 4.

Examining the factors that make a firm more likely to be chosen has the appeal of being

straightforward. It does not impose any restrictions on which firm characteristics are important

or how are they important. It does not restrict firms to choose benchmark-firms that are similar

to them. For example, firms might want to include successful firms in their benchmark and might

have a preference for those that have performed well, or are industry leaders.

The main shortcoming of the count-specification is that it only controls for the characteristics
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of the choosing firms via the characteristics of the benchmark firms. For example, a finding that

firms are more likely to be chosen in a certain industry might be due to the fact that the industry

happens to have more choosing firms. Hence the findings on firm characteristics depend on the

distribution of firm characteristics among those choosing and the available choices.10 A similar

concern involves the fact that each firm is free to choose as many firms in its benchmarking list as

it wants. If firms of different characteristics choose lists of different lengths, then results may be

biased. However, my examination reveals that the size of the benchmarking list does not seem to

depend on any of the observable firm characteristics. In the above specifications, firm attributes

and characteristics should be viewed as controls, and the focal question is whether, all else equal,

measures of executive compensation affect the likelihood a firm is included in a benchmark.

3.1 Utility-based framework of benchmark choice

Though an examination of the characteristics of the chosen firms indicates the preferences of the

choosing firms, one would ultimately want to learn how the characteristics of the choosing firms

affect their choices. Benchmark choices are decided by the compensation committee. The com-

mittee may have multiple goals in choosing the CEO’s benchmark. On the one hand, it might seek

to include higher-compensation firms, either due to CEO influence, or as a way to retain and attract

management talent. On the other hand, the committee may be constrained in their choices for two

reasons. They might want to choose similar firms (say in terms of industry and scope) as part of

their professional duty. Further, their choices, being public, are subject to shareholder’s scrutiny.

To examine the effect of the various trade-offs committees face, I employ a utility-based choice

framework (McFadden, 1974) and focus on how the characteristics of the choosing firm affect

its committee’s choice of benchmark-firms in terms of CEO compensation. The compensation

committee of firm i therefore seeks to maximize the latent utility examining the j = 1..J available

choices:

Max{di,1 ,di,2 ...di,J}U
∗
i =

J∑
j=1

di,j · u∗i,j

10If firms are choosing assortatively and the number of firms is evenly distributed across the various characteristics,

then the coefficient β of those characteristics may still be zero. For example, if there are only two types of firms, small

and large, and there is an equal number of large and small choosing firms, then the likelihood of being chosen should

not depend on size (assuming the number of available choices is also the same).
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where di,j = I[Firm j is chosen by Firm i]. Given that there are no guidelines or stipulations

for how many firms should be in a benchmark, nor is there any constraint on a firm j being chosen

by any or all firms, the committee’s maximization problem amounts to examining each firm and

choosing those for which the utility from choosing that firm is greater than a certain threshold:

Choose firm j if u∗ij > ci

Allowing ci to differ across firms allows different firms to have a different threshold for choosing

firms and would capture any choosing-firm-specific characteristics.

To capture the fact that compensation committees might be subject to multiple goals, I specify

a latent-utility function in which committees consider both their own characteristics, the candi-

date firm’s characteristics, and a possible interaction between their own and the candidate firm’s

characteristics (the function h()):

u∗i,j = α +X ′iβ1 +X ′jβ2 + h(X ′i, X
′
j)β3 + εi,j

The committee’s choice depends on own firm characteristics (the vector Xi), the firm being cho-

sen (the vector Xj), and an interaction between their own and the chosen firm’s characteristics

(the function h). For example, a committee might find a high-compensating firm to be attractive,

or might want to choose a firm that has exhibited high profits. It may however be restricted to

choosing firms in its own industry, or be penalized for choosing a firm that is very different in its

compensation levels, as captured by the function h.

In the case in which ci 6= 0, the own-firm characteristics are captured by this term, and the

econometric specification of the committee’s decision di,j of firm i including firm j in its bench-

mark is:

Pr(Firm i chooses firm j|i, j) = Pr(u∗i,j > ci) = f(α +X ′jβ2 + h(X ′i, X
′
j)β3 + ci) (3.1)

Being able to observe firm choices over two periods, I examine a first-difference that allows for a

choosing-chosen pair-specific fixed effect, cij . This specification has the appeal of capturing not

only choosing-firm and chosen-firm fixed unobservables, but also control for any pair-wise effect.
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For example, a certain compensation committee board member in firm A may want to include firm

B in its benchmark not because of any observable feature, but because she or he have an interest in

firm B, or may actually be an executive at firm B. The source of identification in this specification

is based on changes between the two fiscal years. For example, does a firm that raises its CEO

compensation become more likely to be chosen by other firms controlling for the likelihood it was

chosen in the previous year.

I conclude this section by noting a unique feature of the choice problem considered in this

paper. The decision to include a firm as a benchmark has no direct effect on the availability of that

benchmark-firm to be used as a benchmark by other firms. Also, firms can choose as many firms

as they want, and a choice made by one firm has no effect on the ability of another firm to use that

very same firm in its benchmarking list. Unlike the usual choice problems in which a purchase

of goods affects the equilibrium price, there are no equilibrium or cross-effects in this case. This

feature of the setting allows one to estimate the model with no need to account for an equilibrium

effect, and instead focus on the choice of every firm separately.11

3.2 Identification and estimation of the effect of others’ compensation

The examination of benchmark choice suggests that own-compensation of executives may depend

on the compensation of other CEOs. However, given that this choice is endogenous, one cannot

directly estimate the effect of others’ compensation. The detailed information on the benchmarking

choices of each firm allows me to use an identification strategy that can be implemented using an

instrumental variable approach. The approach I use relies on using characteristics of peers-of-

peers as an exclusion restriction. This identification strategy is similar in spirit to that formally

discussed and implemented in other settings by Laschever (2009) and De Giorgi et al. (2010), who

examine employment and choice of college major, respectively. Similar to those papers, I exploit

the network structure and the exclusions it generates.

The reduced-form relationship between others’ compensation and own compensation for each

11Hayes and Schaefer (2007) present a game-theoretic model in which they assume firms set high CEO pay to

increase the external perceptions of their firm’s value.
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CEO and firm i, in year t, can be written as:

CEO_payi,t = α +X ′i,tβ2 + ρ ·M(CEO_payt−1 of firms in benchmarki) + εi,t

where Xi are firm and CEO characteristics that may influence pay, including controls for industry,

and S&P index. The function M summarizes the compensation of all firms chosen by firm i

as their benchmark. In the empirical specification I will examine both the effect of the average

compensation among the benchmark firms as well as different deciles. The interpretation of the

coefficient ρ would be consistent with the effect of others’ pay on own compensation.

There are at least two types of reasons as to why others’ pay, M(benchmarki,t−1), might lead

to biased results. First, the choice of benchmark is endogenous. For example, a firm employing a

star CEO, corresponding to a high unobserved (to the econometrician) εi, may also be more likely

to choose as their reference group other firms with high performing and highly paid CEOs leading

to a correlation between εi and M(benchmarki,t−1). Second, if any of the firms in the benchmark

of firm i included firm i in their own benchmark, the usual simultaneity problem would arise.

I focus on the lag compensation of others as it is more consistent with the institutional setting,

as firms would only know other firms’ lagged financial details. In addition, there are two main ad-

vantages of using M(benchmarki,t−1), the lag-pay of others: it no longer requires me to make the

assumption that firms (correctly) anticipate the pay of other firms, and it reduces the simultaneity

problem of the group decision.12 However, the use of a lag does not eliminate the simultaneity

problem. For example, if there is an important observable or unobservable factor that affects CEO

pay, it might also affect previous-year compensation as strongly as it affects (planned) current-

year compensation of others. The results remain similar when contemporaneous pay of others is

considered, and it is important to note that the use of lags is not the source of identification.

From the reduced-form specification it is apparent that if the choice is endogenous to pay, one

cannot estimate this relationship without a proper exclusion restriction. The identification strategy

used in this paper is to use the characteristics (such as sales and number of employees) of the firms

that were chosen as benchmarks by firm i′s benchmark firms (i.e., peers of peers) as an instrumental

variable. This is illustrated by a stylized diagram in Figure 1. The left-hand dashed ellipse maps

12See Angrist and Pischke (pp. 194-198, 2008) for a concise treatment of the drawbacks to using same-period

outcomes of others.
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Figure 1: Diagram of benchmarking choices

the choices made by firm i which includes firms j− 1 through j+20. The right-hand ellipse maps

the choices made by firm j, which possibly may include an overlap with the choices of firm i (e.g.

firm j + 1). In this particular case, the characteristics (not pay) of firms k, k + 1, ... (Xk, Xk+1, ...)

will be used as an instrumental variable for the CEO pay of firm’s i benchmark (i.e. the CEO pay

of firms j − 1, ...j + 20).

Note that figure 1 omits the benchmarking choices of firms j−1, j+1, 1, ..j+20, k, k+1...etc.

Those choices may further exclude other firms from being included as an instrument. For instance,

if firm j + 1 chooses firm j + 20 in its benchmark, j + 20 cannot be used, as it is also directly

chosen by firm i. Also, a firm k is not included if it chooses firm i in its benchmark. Formally, the

instrumental variable is therefore defined as:

IV Set for firm i ≡ {All F irms k | i is not chosen by k and

for all j chosen by i, k is chosen by j and k is not chosen by i}

This identification strategy is related to the formal treatment that can be found in Laschever (2009)

and De Giorgi et al. (2010). The validity and performance of this instrument is further discussed

in Section 5. However, it is worth noting that relative to other cases in which network structures
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are formed and in which ties might go both ways (for example, friendships might depend on both

sides agreeing to a relationship), here a firm may choose as many other firms as it wants, at no cost.

Further, the firm is not likely to have any direct advantage to choosing a benchmarking firm based

on that benchmarking firm’s benchmark. Whereas in the case of friendships, agents might choose

friends based on the utility gained from being part of their friend’s network (friends of friends),

this is not likely to be true for benchmarking. Choosing a benchmark firm does not impose any

obligations on the chosen firm to choose back the same firm.

Finally, from an estimation standpoint, the mapping of choices must generate sufficient vari-

ation in the benchmark lists and exclusions of each firm. For example, if all firms in an industry

chose the same exact set of firms, or if firms formed exclusive groups and made choices only

among group members, one could not hope to use this approach. However, as discussed below,

while there is a good amount of overlap in choices (as to be expected) there is a sufficient number

of cases in which firms chose outside the choice-set of the firm that chose them.

4 Results

4.1 Factors that affect the likelihood of being picked

In this section, I examine the factors that affect the likelihood that a firm is chosen to be included

in another firm’s benchmarking list. The set of choices includes all of the 1,753 firms in the

2006 Compustat file. As explained in Section 2, this is likely to be very similar to the set from

which firms can choose, as firms tend to omit from their benchmarking lists peers with no publicly

available data, and I have manually added any executive compensation data missing from those

firms chosen. The constructed count measure is the number of times a firm was included as a

benchmark firm by each of the S&P 500 or MidCap choosing firms in the sample. For firm j, the

count measure is:

yj,t =
∑
k=1..K

firm j is included in firm k’s benchmark group during fiscal year t

For those chosen, this count ranges from 0 to 60, and more than 1500 firms are chosen by at least

one firm (see Section 2).
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I estimate the factors affecting the number of times a firm is chosen. As explained in Section

3, though I am examining the complete sample of choosing firms, since the distribution of various

firm characteristics is not uniform, it is important to control for various firm characteristics, such

as size and industry. Table 3 provides the first set of results for the dependent count variable

constructed for all choosing firms in the S&P 500 sample (the chosen firms are not constrained

to a particular index). The first five columns focus on the choices made during FY 2007 and the

last column adds FY 2008. All other measures use lagged (FY 2006) information, to minimize the

endogeneity of the decision, and since this is likely the available data that firms had regarding their

competitors.

Column 1 examines an OLS specification controlling for sales, number of employees, market

value, assets, 1-year and 3-year returns to stockholders, S&P index (SmallCap, MidCap, S&P 500,

Other), and one of ten sectors (at the 2-digit GICS level). Total CEO compensation of a firm

is found to have a sizable and statistically significant effect at the p<0.01 level. All else equal,

higher-compensating firms are more likely to be included in the benchmark lists of other firms.

With the exception of number of employees, 1-year stock returns, and one industry dummy, all

other measures are found to be statistically significant at the p<0.1 level or better. Firms with

more assets, and those part of the larger indices are more likely to be chosen. Firms in the S&P

500 are more likely to be chosen. This is not all that surprising given that all of the choosing firms

are in the S&P 500. The R-squared of 0.64 suggests that these measures explain a sizeable portion

of the variance in the count. Because the count variable is truncated at zero, column 2 provides the

linear tobit (left-censored) estimates. The statistical significance and magnitude of the estimates

remain very similar. The point estimate for the CEO compensation measure is now only slightly

larger.

The discrete nature of the dependent count variable suggests that a poisson-type regression is

more appropriate. The qualitative results as well as the statistical significance of the coefficients

remain the same (not reported). The poisson regression is estimated assuming a zero dispersion

(that is, the underlying mean and variance are the same). I reject this specification at the p<0.0001

level, and proceed throughout this section to estimate the count data using the more general neg-

ative binomial specification. Columns 3 through 6 allow the dispersion factor to vary across the

sample. The results are presented in column 3, and the qualitative results as well as the statisti-
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cal significance of the coefficients remain the same for most of the variables. Once again, higher

compensating firm are more likely to be chosen.13

The results in column 3 of Table 3 are not only statistically significant, but are of economic

importance. For example, the point estimates suggest that all else equal, a firm that pays in the 75th

percentile (as computed using the S&P 500 sample) will be chosen as a benchmark by an additional

0.25 firms compared to a firm paying the median (as computed using the S&P 500 sample). When

considering the entire sample (which includes the compensation of all firms, including SmallCap

firms), a firm paying in the 75th percentile will be chosen by an additional 0.66 firms compared to

a firm paying in the 25th percentile. For this sample, even conditional on a firm being chosen more

than once, the median firm is chosen only 3 times by an S&P 500 firm. Hence, the findings for the

effects of CEO pay are quite sizable.

Columns 4 of Table 3 adds both the CEO’s age and years of tenure as the firm’s CEO. Both of

these personal characteristics are found to be statistically significant throughout the specifications.

Older CEOs are more likely to be picked, as are CEOs with less tenure. These results are consistent

with firms preferring to use Older CEOs as their benchmark, as they might be more renowned, and

newer CEOs, as they might have higher starting compensation packages. Column 5 includes the

chosen firm’s “Corporation Admired Score” (ranging from 3.09 to 8.7) as computed by Fortune

Magazine (2007).14 Interestingly, controlling for all other factors, this reputation score is found to

have a statistically significant effect at the p<0.05 level. All else equal, an additional point in this

score causes a firm to be chosen by 0.35 additional firms. The reputation score remains significant

throughout many specifications.

The last column of Table 3 examines the choices of firms over two years, adding FY 2008

choices (firms choices are aggregated separately for each year), and including a year fixed effect.

Similar results (not reported) hold when only FY 2008 is examined. The results remain similar both

quantitatively and qualitatively, suggesting the results cannot be explained as a one year anomaly.

The coefficient on the year dummy is not statistically significant.

Taken together, the results for the S&P 500 choosing sample suggest that higher-compensating

13Note that the compensation measure is scaled using log throughout the rest of the table, though similar results are

obtained when levels are used.
14America’s Most Admired List, 2007. Fortune Magazine, March 19, 2007. Firms not selected for the list, were

assigned an arbitrary score of 3. Though the results remain the same if those firms are excluded.
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firms are more likely to be chosen. Table 4 examines the same determinants of firms being chosen,

using the benchmarking choices of firms in the MidCap index. The results are very similar both

quantitatively and qualitatively for the effect of compensation and most other measures. Personal

characteristics, as captured by age and tenure lose much of their significance. The point estimates

suggest that MidCap firms have an even stronger preference for high-compensating peers. In

comparison to S&P 500, firms in the MidCap index have a preference for choosing firms within

the MidCap index. The point estimate across the specifications are very similar.

The results presented in Tables 3 and 4 focus on the total compensation of the chosen firm. I

obtained similar results when using other measures of CEO compensation such as salary only, or

salary + bonuses only.15 The results presented in this section suggest that firms both in the S&P 500

and MidCap samples during FY 2007 and FY 2008 are more likely to choose firms that provide a

higher level of CEO compensation.

4.2 The linkage between characteristics of choosing and chosen firms

The findings in the previous section are consistent with firms preferring to include higher CEO

compensation firms in their benchmark. However, it focused only on the firms chosen. Although

the choosing firms are indirectly included via the use of various industry and firm-characteristics

controls, it is of use to directly examine the interaction of the characteristics of the firms choosing

and their choices. Following the discussion in Section 3.1, I estimate an equation of the form:

I(Firm i chooses firm j in FY t|·) = f [α+X ′i,tβ1+X
′
j,tβ2+ distance(X ′i,t, X

′
j,t)β3+ θt+ ci,j]

where I() is an indicator function equal to 1 if firm j is chosen and 0 otherwise, Xi are the charac-

teristics of the choosing firm, and Xj are the characteristics of a prospective firm j considered to

be included in the benchmark. The estimation considers every possible pair of choosing-firm i and

candidate-firm j.

The results in Table 5 examine the linear probability functional form (f(w) = w in the above

equation). The first column only includes the characteristics of the candidate firm. As to be

expected, since the main difference is the functional form, the results are similar in nature to those

15These results are available upon request from the author.

18



presented in the previous section, such as larger firms are more likely to be chosen. In particular, the

measure of CEO total compensation is found to have a positive and statistically significant effect at

the p<0.01 level. Column 2 adds choosing-firm characteristics (corresponding to Xi in the above

equation) to address the fact that the distribution of choosing firms is not uniform. The results

for the coefficients on candidate variables remain almost identical. In column 3, I add dummy

variables for each one of the top-5 consulting companies, that were used by the firms to determine

their benchmarking lists. These five consulting companies were used by 72% of the firms, though I

obtain similar results are obtained when I examine the top 12 consulting companies. Several of the

consulting company coefficients are statistically significant, and they are jointly significant with

an F-value of 2.15, suggesting different consulting companies may have different approaches to

constructing benchmarks. However, the overall results do not seem to change, and the differences

among consulting companies do not seem to be consistently related to firm compensation levels.

To focus on the role of relative comparisons, the rest of the table includes measures of the dif-

ference between choosing-firm and benchmark-firm characteristics. Column 4 of Table 5 includes

no choosing-firm characteristics. The choosing firms measures are fairly similar to the previous

specifications, suggesting a preference for larger and higher-compensating firms. The specification

also includes the log of the difference (in absolute value) in assets, sales, number of employees,

market value, and CEO compensation between the choosing and benchmark firms, as well as

whether the choosing and candidate firm are in the same industry or index. With the exception

of compensation, the distance measures are statistically significant at the p<0.01 level and in all

but one case are negative in sign, suggesting that firms incur a penalty the more a benchmark firm

is different than the choosing firm. Similarly, firms are more likely to choose firms in their own

S&P index, and firms in the same industry. For example, being in the same industry increases the

likelihood a firm is included in a benchmark by 4.08 percentage points.

Columns 5 and 6 in Table 5 include choosing-firm fixed effects (corresponding to ci,j = ci in

the above equation). The fixed-effects capture any relevant firm-choosing characteristics that do

not vary across the choices of a given firm. Though the measure of fit increases, the point estimates

of many of the variables, including total CEO compensation, are almost identical. The results in

column 5 suggest that, similarly to column 4, a firm’s utility decreases when choosing a firm that

is different than itself. This is also true for compensation.
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The last column includes two CEO compensation measures. The first is the difference in ab-

solute value of CEO compensation. The second is the difference in CEO compensation multiplied

by whether the chosen benchmark firm is higher paying than the choosing firm. Both measures are

statistically significant at the p<0.01 level, and of opposite signs (in many of the specifications,

the point estimates are quite close in magnitude). The results are consistent with firms avoiding

potential benchmark-firms that pay very differently, as long as those firms pay less than the choos-

ing firm. On the other hand, choosing a higher compensating firm almost completely counters the

negative effect of choosing a differently-compensating firm. For example, the point estimates in

column 6 suggest that 70% of the aversion to different-paying firms is eliminated when the firm

considered is higher-paying than own firm.

The size of both the choosing sample and the number of possible choices generate a large

sample of possible combinations (almost 1,400,000). To reduce the risk of obtaining statistical

significance due to large samples, I examined subsamples of only S&P 500 combinations (both for

choosing and chosen) and only MidCap combinations. The results, available upon request, for the

two subsamples, and in comparison to the entire sample, are very similar both qualitatively and

quantitatively. Finally, note that all of the specifications in Table 5 include clustering of the error

terms across choosing firms, allowing for a correlation between εi,j and εi,j+l, for two candidate

firms j and j + l, each being considered by the same benchmark firm i.

Taken together, the results in this section suggest that firms have a preference for larger and

higher-compensating firms. Firms are less likely to choose other firms that are not in their industry

or S&P index. They are also less likely to choose a firm the more its characteristics differ from

theirs, as measured by sales, assets, number of employees, and CEO compensation. However,

in the case of CEO compensation, firms exhibit a preference for firms that compensate their CEO

higher than the CEO of the choosing firm. This preference cancels most of the aversion to choosing

firms of different CEO compensation. In turn, the results imply that firms could potentially choose

others with as high of CEO compensation as they would like, with little if any “penalty” to the

utility of the compensation committee.

The inclusion of choosing-firm fixed effects in the above specification only controls for firm

unobservables that are the same regardless of which candidate firm is being considered. For exam-

ple, the same compensation committee of firm A might have very different views about including
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firm B or firm C in their benchmark, not based on observable information such as market size, but

because firm B’s CEO is a member of firm A’s compensation committee, or because both firms

A and B are competing in the same product market. Having choice data for two fiscal years, I

control for any choosing-firm, candidate-firm, and choosing X candidate fixed effects. The results

are presented in Table 6. The dependent binary variable in all specifications is whether or not firm

i chooses candidate firm j for its benchmark. The first three columns include only choosing-firm

fixed effects and year fixed effects. As before, firms have a preference for larger firms (in terms

of workforce and market value). Columns 2 and 3 add choosing-firm characteristics, as they now

vary across year. Column 3 conditions on firms that did not experienced CEO turnover. The results

of both columns 2 and 3 remain very similar to that of column 3.

Columns 4-6 of Table 6 include choosing-firm, candidate-firm, and choosing-firm X candidate-

firm fixed effects. The effect of candidate-firm compensation is now very small and not statistically

significant, whereas market value remains statistically significant. Columns 4 and 5 do not include

a time trend, and show the results cannot be explained away by a time trend. Finally, in column

5 and 6, I examine the interaction of CEO pay, and whether the choosing firm and candidate firm

are in the same industry. The main effect, total compensation, is no longer statistically significant,

but the interaction term is positive and statistically significant at the p<0.01 level or better in both

cases. Column 6 considers the same specification as column 5, but includes also firms that have

experienced CEO turnover. The results in Table 6 suggest that even after controlling for any pair-

wise unobservable fixed effect, firms have a preference for higher-compensation peers, but that this

effect is limited to firms within own sector.

4.3 Corporate governance measures

A large literature on the role of corporate governance has found that executives’ personal character-

istics as well as the board of directors affect executive pay.16 To further investigate the underlying

mechanism behind the preference for higher compensation benchmarks, I use board membership

data and CEO personal characteristics and examine whether board composition has a differential

16See Finkelstein et al. (2009) for an overview of many of the studies and examined topics.
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effect on the manner in which benchmarks are chosen.17

Table 7 summarizes the results of a specification corresponding to column 4 in Table 5, in-

cluding controls for choosing firm, benchmark candidate firm, the differences between the firms,

and choosing-firm fixed effects (columns 2-8). I find that CEO age, CEO tenure, and board com-

position measures have a statistically significant effect on the benchmark choice. However, I find

little evidence that either CEO or board characteristics have a statistically significant effect on the

likelihood of choosing higher-paying benchmarks. The two notable exceptions are firms whose

directors are members in more boards, and firms with CEOs who have less tenure. Such firms have

a higher likelihood of choosing higher paying benchmarks.

The first column of Table 7 does not include a choosing-firm fixed effect. I find that firms

with CEOs who are also the chairperson of their board are more likely to choose higher-paying

benchmarks. However, once choosing-firm fixed effects are included in the specification (column

2) the result becomes much smaller, and is no longer statistically significant, further highlighting

the importance of controlling for firm fixed effects. Column 3 examines the interaction of the

choosing-firm CEO’s years of tenure and the benchmark firm’s CEO pay. The statistically signifi-

cant result at the p<0.01 level suggests that the effect is small and negative. In other words, all else

equal, firms with newer CEOs have a preference for higher paying benchmarks, perhaps due to the

fact that newly appointed CEOs are more likely to enjoy higher and more competitive salaries as

pay levels rise overtime.

In column 4, I include a constructed measure of the average number of other boards (excluding

own board) on which the board members of the choosing firm sit on. The results suggest that ad-

ditional board membership causes the firm to be more likely to choose higher compensation peers

consistent with either increased burden on board members, or exposure to more firms and their pay

practices. Various specifications (e.g., column 5) suggest that having more non-independent board

members (who cannot serve on the compensation committee) does not have a statistically signif-

icant effect on the likelihood of choosing a higher-compensation benchmark. The results shown

in columns 2-5 hold when the measures are considered together (columns 6-8). Finally, column 8

shows that larger boards have a tendency to choose higher compensation peers, but the effect is not

17Board membership data were collected by the Investor Responsibility Research Center (IRRC), now part of Risk-

Metrics.
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statistically significant in most of the specifications examined.

5 The effect of other CEOs’ pay on own-CEO pay

The results presented in the previous section suggest that firms have a preference for including

higher-compensation firms as their benchmarks. However, since there are no rules or SEC guide-

lines as to how to use one’s benchmark, it is of interest to examine how the compensation of other

CEOs directly affects own-CEO compensation. As discussed in Section 3.1, the reduced-form

compensation regression estimates the link between CEO pay and firm and CEO characteristics

such as firm size and industry, and the CEO’s tenure and age. The main focus of this section is

estimating the effect of benchmark firms’ CEO pay on own CEO pay.

The first set of results are presented in Table 8. These specifications all use a linear-probability

model, and in all cases the dependent variable is the log of the CEO’s total compensation. The table

includes all S&P 900 firms (in 2007) that have made a benchmark choice in FY 2007 or 2008 and

have available financial data.18 The first column of Table 8 estimates the determinants of CEO pay

including own firm and CEO characteristics. The findings are consistent with that reported in other

studies examining CEO pay (see Bertrand (2009) for a review of the findings). For example, there

are positive and statistically significant effects in conventional levels for larger firms (both in terms

of assets and number of employees). In most of the specifications, the effect of one-year returns

to shareholders has a positive and statistically significant effect at the p<0.1 level or better. The

specification includes controls for S&P index, and those in the S&P500 seem to enjoy higher pay,

though the effect is not always statistically significant. All specifications include industry fixed

effects (2-digit level or 4-digit level). Column 1 also includes 2008 choices. Pay in FY 2008 is not

found to be statistically different from 2007. In terms of CEO characteristics, age has a positive

and statistically significant effect at conventional levels, whereas CEO tenure (not included here)

does not change the results and is not found to have a statistically significant effect.

The main variable of interest in Table 8 is the log of the mean total compensation of all CEOs

that the firm chose as its benchmark. The measure, like the other financial measures, is lagged

one period as that would be the information available to firms when making the benchmark and

18As explained above, I exclude a small number of firms that have listed 400 or more firms as their benchmark.
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compensation decisions. Column 1 includes a naive specification, where the mean compensation

of the benchmark is included directly. The effect is large, and statistically significant at the p<0.01

level. The interpretation of the coefficient suggests that the elasticity of the benchmarks’ pay with

respect to own pay is 0.39. If firms were selecting their benchmark purely based on other firm

characteristics, such as industry, and size, this result could be interpreted as causal. The rest of the

columns use an instrumental variable strategy to account for the possible endogeneity with respect

to compensation in choosing one’s benchmark.

Columns 2-9 make use of the IV strategy discussed in Section 3.2. In all cases, the instru-

ment for the compensation measure among firm i’s benchmark is the peers-of-peers measure: the

average characteristic across firms in the benchmark of firms that are in the benchmark of firm i,

and themselves are not part of firm i’s benchmark (i.e., firms that belong to the benchmark of the

benchmark, and are therefore one-level removed). For example, in column 2, the average (lagged)

log sales among the benchmark-of-benchmark firms is used as an IV. Panel B summarizes the re-

sults of the first-stage regression. The IV provides a relatively strong first stage. The R-squared of

the first stage is 0.74, and the F-statistic for the excluded instrument is 87.55. Column 3 includes

additional instruments of the same type, average log employment and average one-year stock re-

turn among the benchmark-of-benchmark firms. The results are virtually the same, though these

two additional IVs are weaker compared to the sales IV. Using these multiple sets of IVs, and other

similar measures, I am able to perform “over-identification tests.” In all cases, using both GMM

and 2SLS I fail to reject the null, and the smallest p-value among all specifications is 0.36. This

provides further support for the use of peers-of-peers as an IV.

To further reduce the threat to the validity of the IV, columns 4-6 further exclude the set of firms

used as peers-of-peers. For the IV measure I now include only those that are peers-of-peers and

are not in the same 2-digit GICS code (column 4), or not in the same 4-digit SIC code (columns

5-6). The results are very similar in magnitude, though the exclusion of the 2-digit case greatly

reduces the sample size, and standard errors for the second stage estimates become very large, as

many firms make all of their choices within their own 2-digit sector. Excluding all peers-of-peers

at the 4-digit industry level provides a further exclusion and performs well as an IV, as can be seen

in Panel B.

Motivated by a growing literature that documents that CEO or firm fixed effects explain a large
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part of the variation in compensation, columns 8 and 9 use a firm fixed effects specification to

estimate the effects of others’ compensation.19 The effect remains large and statistically significant

at the p<0.05 level. As expected, the point estimates are larger, suggesting an elasticity of 0.56

and 0.63. With the exception of own-firm sales, the other measures are no longer statistically

significant, likely due to the fact that the fixed effects capture much of the variation across two

years. Columns 8 and 9 include all firms for which financial information and benchmark choices

are available for both fiscal years. To account for turnover among CEOs, I examine only those

firms which have had the same CEO throughout FY 2006-2008. Similar results hold if firms that

experienced turnover are included. The specifications in columns 8 and 9 have the advantage of

controlling for any fixed-over-time unobservables of the firm, the compensation committee, and/or

its CEO. Naturally, the first stage instrument is less powerful as the fixed effect accounts for much

of the variation.

The most crucial question in any IV setting is whether the instrument is uncorrelated with

the unobservable component. In this case two features make this more likely to hold. First, the

exclusion restriction assumption here is that the characteristics of a benchmark-of-benchmark firm

are uncorrelated with any unobserved factors influencing CEO compensation once controlling for

industry, S&P index, etc. The IV is constructed to include only the characteristics of firms that

are one-removed from the examined firm. It is possible that these firms were considered by a

firm for inclusion in a benchmark based on their compensation levels, but note that the IV used

the non-compensation measures for the instrument. Second, unlike the usual social network or

group-formation settings, a benchmark choice by one firm does not require or directly impact the

choices made by another, thereby eliminating the simultaneity and feedback effect that are present

in other network settings. For example, when considering the choices of firm i, if firm i’s peer-of-

peer chooses firm i, that firm is excluded from the construction of the instrumental variable group.

Last, as can be seen in columns 5-6 of Table 8, the results further hold when only benchmark-of-

benchmark firms not in the same industry are used.

19Because there are only two years for each firm, this is equivalent to a first-difference estimate.
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5.1 Robustness and alternative specifications

In this section, I first examine the plausibility of the IV used. The results are summarized in Table

9. The first three columns examine, as before, own compensation as the dependent variable. The

first column examines the effect of the IV directly (lagged sales of peers-of-peers), as a reduced-

form specification is less susceptible to bias. The effect is positive and statistically significant at

the p<0.01 level. Though this is not direct evidence of peer effects, the finding that the sales

of peer-of-peers matter for own compensation are consistent with a finding of a peer effect. The

second column shows the effect of peers-of-peers not in own 4-digit SIC industry. The effect is

now smaller, but is still statistically significant at the p<0.1 level.

Column 3 of Table 9 uses the same IV measure (sales of peers-of-peers), but now examines

both future (lead) values and lag values. The results for the lead value are smaller in magnitude,

and are not statistically significant. Similarly, when only lead values are included, the effect is

not statistically significant. This falsification test further substantiates the use of the IV as a valid

instrument.

Finally, columns 4-6 examine the effect of the IV chosen, sales of peers-of-peers, on own firm

sales, rather than own compensation. The different specifications find that the sales of peers of

peers have a small and statistically non-significant effect on own sales. This suggests that the sales

of peers-of-peers do not have a directly measurable effect on own sales. In contrast, there is a

detectable effect on own firm compensation.

Though using the mean of the benchmark is perhaps a natural choice, firms may choose other

deciles as the relevant statistic when setting pay. In fact, in their proxy statements, many firms

mention their benchmarking goal is to be competitive with a certain decile, rather than the average.

Having several measures for each peer-of-peer choice (such as sales, market value, employment,

etc.), I am able to examine several group statistics at the same time, using the same IV strategy

detailed above. For example, I compare the effects of the 3rd, 5th, and 7th deciles (all at the same

time); or the relative importance of the mean pay of others versus the median pay of others. The

results (available upon request), suggest that firms are more affected by higher deciles, such as the

60th or 70th percentile, but not the extreme deciles such as the 80th percentile or higher. Nonethe-

less, the average pay among other firms is able to capture the effect of other firms’ compensation
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on own compensation fairly well.

6 Conclusion

I examined the factors that influence a firm’s choice of executive compensation benchmark. A

recent change in the SEC’s filing requirement allowed me to compile a new dataset that details

every firm’s actual choice of comparison group. The results show that after controlling for firm

characteristics such as own size and own executive compensation, firms are more likely to choose

larger firms, and firms that highly compensate their CEOs. Using the time panel-data nature of the

sample, I find that the preference for higher-compensation peers is limited to firms within one’s

own sector.

The findings are consistent with the anecdotal evidence that executives seek to be paid at least

as much as their peers, thus explaining some of the upward spiral in executive compensation during

the last few decades. However, it is possible that firms are attracted to other successful firms for

other reasons, and that those firms also happen to provide their executives with higher compen-

sation. A better understanding of the process governing firms’ benchmarking practices can help

firms to better understand how their compensation practices affect other firms, and in turn, their

entire industry.

I make use of the complete mapping of choices among the S&P 900 firms and use peers-of-

peers as an instrumental variable strategy to examine the causal effect of others’ pay on own pay. I

find that the elasticity of own pay with respect to others’ pay is positive and statistically significant.

This effect implies the existence of a social multiplier in compensation. Over time, as firms react

to pay increases among their benchmark they, in turn, cause other firms to raise their pay, as each

firm might be part of another firm’s benchmark. This effect is consistent with the (real) increase in

total compensation over the last few decades.

From a regulation perspective, though the SEC could enhance and expand the guidelines re-

garding the choice of benchmark, such regulation is not likely to have a large effect on CEO

compensation. This is due to the fact that currently there are no guidelines as to how to use bench-

marks for setting pay. Similarly, if firms were forced to set pay according to their benchmark (for

example, taxing firms that pay more than the median), then the incentives to strategically choose
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the benchmark would greatly increase.

Currently, this paper focuses on the compensation of CEOs. However, it would be of interest

to examine whether the patterns uncovered here are similar for other executives, as data for the

top five executives is readily available. Further work might examine whether and how executive

compensation is determined, once a firm decides on its benchmarks. This could uncover how the

compensation of peer CEOs affects one’s own compensation, and uncover the underlying mecha-

nisms. For instance, are CEOs affected by others due to the use of relative performance evaluation

measures, or are CEOs exerting influence on the compensation committee to increase their pay and

keep up with their peers? Uncovering the relative importance of these mechanisms can be useful

in any future debate on the normative issues surrounding executive compensation.
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Table 1: Summary Statistics for FY2006 Financials and FY2007-FY2008 Benchmarking Lists 
 Firms in S&P 500* Firms in S&P MidCap* Firms in the Compustat 

database 
 (n=479) (n=354) (n=1,753) 
Variable Mean 

(s.d.) 
Min Max Mean 

(s.d.) 
Min Max Mean 

(s.d.) 
 

Min Max 

Number of peers 
listed in benchmark** 

       

  Fiscal Year 2007: 
 
 
   Fiscal Year 2008: 

21.81  
(17.13) 
 
21.44  
(17.09) 

4 
 
 
3 

179 
 
 
150 

21.05 
(19.77) 
 
20.22  
(16.69) 

3 
 
 
3 

195 
 
 
153 

          
          

FY06 Salary 
(thousands of  $) 

1,011.22 0 5,613 712.96 0 1,600 738.78 0 5,613 
(477.89) 
 

  (245.88)   (385.37)   

FY06 Bonus  
(thousands of $) 

855.86 0 31,000 364.95 0 17,531 452.20 0 31,000 
(2,881.05) 
 

  (1,181.84)   (1738.89)   

FY06 Total 
Compensation 
(thousands of $) 
 

10,524.45 
(10,928.65) 

0.001 131,249 4,257.47 3.48 31,872 5,280.20 0.001 131,249 
(4,141.71)   (7,477.47)   

FY06 Market Val.  
(millions of $) 
 

24,885.62 
(43,676.89) 

1,414 446,943 2,714.72 
(1,306.37) 

687.10 10,019 8,495.57 
(25,417.5) 

0.09 446,943 

FY06 Sales  
(millions of $) 

16,613.2 322.82 345,977 2,376.13 159.63 31,357 6,068.23 0 345,977 
(32,025.21)  

 
 (2,945.38)   (18,882.0)   

FY06 Number of 
employees  (in 
thousands) 
 

45.90 0.113 1,900 11.13 0.001 759 19.02 0 1,900 
(107.57)   (41.53)   (63.35) 

 
  

In S&P 500 index       27.32%   
In MidCap index       20.19%   
In SmallCap index       28.46%   
          

Notes: 
*  Includes only all those for which all 2006 financial data are available.  
** Choices derived from Fiscal Year 2007 and 2008. Excluding firms choosing more than 400 firms.  
Standard deviations in parentheses.  

  



 
Table 2: Joint Distribution of Choosing and Chosen Firms (S&P 500 firms only, Fiscal Year 2007) 

 
Panel A: CEO Total Compensation 

                            Chosen 
Choosing 

Bottom quartile 2nd quartile 3rd quartile Top quartile 

Bottom quartile 536 565 512 332 
2nd quartile 435 569 574 410 
3rd quartile 240 388 577 657 
Top quartile 197 270 514 1,165 

 
 
Panel B: Industry 

                            Chosen 
Choosing 

Mining &   
Manufacturing 

Financial Services Utilities Other Industries 

Mining & Manufacturing 1,371 51 52 591 
Financial Services 72 880 17 150 
Utilities 96 20 595 55 
Other Industries 755 145 40 3,108 

Notes: Each cell summarizes the number of times each choosing-chosen pair (both from the S&P 500) is observed in a 
benchmark list of an S&P 500 firm. 



Table 3:  Determinants of Firms Being Included in the Benchmark Lists of S&P 500 Firms
Dependent variable: Times a firm has been included in a benchmark list; Benchmark choices in 2007 and 2008 (col. 6)

     1      2      3      4      5      6

Functional form used Ordinary 
Least 
Squares

Tobit (left 
censored)

Negative 
Binomial 
Regression

Negative 
Binomial 
Regression

Negative 
Binomial 
Regression

Negative 
Binomial 
Regression

0.00022*** 0.00029***
(0.00005) (0.00007)

0.23949** 0.20510** 0.19781** 0.18361***
(0.10164) (0.09253) (0.08471) (0.05285)
[0.44535] [0.39914] [0.37462] [0.34124]

0.00015*** 0.00016*** 0.00002*** 0.00001*** 0.00001*** 0.00001***
(0.00003) (0.00003) (0.00000) (0.00000) (0.00000) (0.00000)

[0.00003] [0.00003] [0.00002] [0.00002]

0.00017 0.00136* 0.00014 0.00008 0.00014* -0.00002***
(0.00033) (0.00075) (0.00013) (0.00009) (0.00008) (0.00001)

[0.00027] [0.00016] [0.00027] [-0.00003]

-0.00755*** -0.01037 0.00094 0.00017 -0.00042 0.00003
(0.00273) (0.00651) (0.00151) (0.00153) (0.00144) (0.00092)

[0.00176] [0.00033] [-0.0008] [0.00006]

Is in the S&P SmallCap index 0.70889*** 3.34054*** 1.26676*** 1.41201*** 1.35444*** 1.37710***
(0.17519) (0.55822) (0.15432) (0.17300) (0.16812) (0.12742)

[3.46936] [4.63758] [4.22456] [4.46284]

Is in the S&P MidCap index 1.03472*** 6.23718*** 1.56527*** 1.65452*** 1.61091*** 1.62460***
(0.18483) (0.52818) (0.14673) (0.15403) (0.15210) (0.11074)

[5.13754] [5.77259] [5.37121] [5.26012]

Is in the S&P 500 Index 8.55998*** 14.73799*** 2.86521*** 2.99841*** 2.77272*** 2.79105***
(0.52482) (0.81603) (0.17094) (0.17630) (0.16318) (0.11967)

[14.0769] [14.98165] [12.2896] [12.0667]

-0.01230** -0.01204** -0.01249***
(0.00548) (0.00589) (0.00462)
[-0.0239] [-0.02280] [-0.0232]

0.01220** 0.01157** 0.00811**
(0.00523) (0.00520) (0.00404)
[0.0237] [0.0219] [0.0150]

0.18665*** 0.18060***
(0.02496) (0.01878)
[0.3534] [0.3356]

Is FY 2008 -0.05965
(0.04761)
[-0.1105]

Sector 2-digit (GICS) Dummies Yes Yes Yes Yes Yes Yes

Constant -1.65072*** -8.62831*** -3.00654*** -3.37409*** -3.84560*** -3.49573***
(0.48635) (0.94124) (0.76683) (0.71563) (0.64344) (0.42665)

(Pseudo) R-squared 0.64 0.18 0.17 0.18 0.19 0.20
Sample Size 1,692 1,692 1,692 1,426 1,426 2,436

Marginal effects, evaluated at the mean, are in squared brackets.
All financial measures are lagged one year. All specifications include controls for total sales, assets, and number of employees.

Notes: * significant at 10%; ** significant at 5%; *** significant at 1%
Robust standard errors in parentheses. 

The choosing firms sample is only S&P 500 firms. The available choices are all 1,692 firms with available information in FY 2007.

CEO tenure at firm (years)

Total CEO compensation ($1000s)

Market Value ($ millions)

CEO age

Total CEO compensation (in logs)

1-year total return to shareholders

3-year total return to shareholders

Fortune Magazine reputation score



Table 4:  Determinants of Firms Being Included in the Benchmark Lists of MidCap Firms
Dependent variable: Times a firm has been included in a benchmark list; Benchmark choices in 2007 and 2008 (col. 6)

     1      2      3      4      5      6

Functional form used Ordinary 
Least 
Squares

Tobit (left 
censored)

Negative 
Binomial 
Regression

Negative 
Binomial 
Regression

Negative 
Binomial 
Regression

Negative 
Binomial 
Regression

0.0000** 0.0001***
(0.0000) (0.0000)

0.3257*** 0.3095*** 0.3174*** 0.3268***
(0.0312) (0.0337) (0.0336) (0.0359)
[0.6770] [0.6690] [0.6865] [0.7294]

-0.0070* -0.0142** -0.0041* -0.0043* -0.0038* -0.0057***
(0.0040) (0.0057) (0.0022) (0.0023) (0.0022) (0.0016)

[0.0085] [-0.0094] [0.0083] [-0.012]

-0.0005*** -0.0018* -0.0006 -0.0004 -0.0004 -0.0006
(0.0002) (0.0010) (0.0004) (0.0003) (0.0003) (0.0005)

[-0.0012] [-0.0008] [-0.0009] [-0.0013]

-0.0012 0.0000 -0.0011 -0.0012 -0.0012 -0.0016*
(0.0015) (0.0024) (0.0009) (0.0010) (0.0009) (0.0009)

[-0.0022] [-0.0025] [-0.0025] [-0.0036]

Is in the S&P SmallCap index 0.1744 0.0742 0.0129 -0.0292 -0.0297 -0.0459
(0.1322) (0.2329) (0.0875) (0.1054) (0.1051) (0.0845)

[0.0269] [-0.0625] [-0.0637] [-0.1008]

Is in the S&P MidCap index 2.6226*** 3.5536*** 0.9234*** 0.8820*** 0.8863*** 0.9074***
(0.1914) (0.2438) (0.0734) (0.0767) (0.0768) (0.0580)

[2.6210] [2.5324] [2.5502] [2.6903]

Is in the S&P 500 Index 2.7012*** 3.7543*** 0.8781*** 0.8877*** 0.9246*** 0.9443***
(0.1905) (0.2462) (0.0796) (0.0842) (0.0852) (0.0690)

[2.3001] [2.3628] [2.4873] [2.6234]

-0.0022 -0.0023 -0.0009
(0.0043) (0.0043) (0.0032)
[-0.0047] [-0.0050] [-0.0021]

-0.0053 -0.0054 -0.0074**
(0.0041) (0.0041) (0.0032)
[-0.0114] [-0.0116] [-0.0165]

-0.0416** -0.0301**
(0.0187) (0.0143)
[-0.0900] [-0.0671]

Is FY 2008 0.0075
(0.0379)
[0.0166]

Sector 2-digit (GICS) Dummies

Constant -1.65072*** -8.62831*** -3.00654*** -3.37409*** -3.84560*** -3.49573***
(0.48635) (0.94124) (0.76683) (0.71563) (0.64344) (0.42665)

(Pseudo) R-squared 0.28 0.08 0.09 0.09 0.09 0.10
Sample Size 1,692 1,692 1,692 1,426 1,426 2,436

Marginal effects, evaluated at the mean, are in squared brackets.
All financial measures are lagged one year. All specifications include controls for total sales, assets, and number of employees.

CEO age

Notes: * significant at 10%; ** significant at 5%; *** significant at 1%
Robust standard errors in parentheses. 

The choosing firms sample is only S&P MidCap firms. The available choices are all 1,692 firms available in FY 2007.

Total CEO compensation ($1000s)

Total CEO compensation (in logs)

Market Value ($ billions)

1-year total return to shareholders

3-year total return to shareholders

CEO tenure at firm (years)

Fortune Magazine reputation score



Table 5:  OLS Estimates of Benchmark Choices Including Choosing-Firm Characteristics
Binary dependent variable: Is firm  j  chosen by firm i;  Fiscal Year 2007

    1      2      3      4      5      6

     Firm j (candidate) characteristics
Total CEO compensation (in logs) 0.0008*** 0.0009*** 0.0009*** 0.0008*** 0.0007*** -0.0005***

(0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0002)

Difference in total CEO compensation (in logs) 0.0001 -0.0004** -0.0010***
(0.0001) (0.0002) (0.0002)

Benchmark firm is higher compensation X 0.0007***
  Difference in total CEO compensation (in logs) (0.0001)
Total sales (in logs) -0.0002 -0.0002 -0.0002 0.0000 0.0002 0.0001

(0.0003) (0.0003) (0.0003) (0.0003) (0.0003) (0.0003)

Number of employees (in logs) 0.0006*** 0.0006*** 0.0006*** 0.0006*** 0.0009*** 0.0010***
(0.0002) (0.0002) (0.0002) (0.0002) (0.0002) (0.0002)

Assets (in logs) 0.0001 0.0001 0.0001 0.0006** 0.0019*** 0.0018***
(0.0003) (0.0003) (0.0003) (0.0002) (0.0003) (0.0003)

Market value (in logs) 0.0029*** 0.0029*** 0.0029*** 0.0028*** 0.0033*** 0.0033***
(0.0003) (0.0003) (0.0003) (0.0003) (0.0003) (0.0003)

1-year total return to shareholders -0.0000* -0.0000* -0.0000* 0.0000 0.0000* 0.0000
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)

3-year total return to shareholders -0.0000*** -0.0000*** -0.0000*** -0.0000*** -0.0000*** -0.0000***
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)

     Difference between firm i and j
Difference in total sales (in logs) -0.0015*** -0.0036*** -0.0036***

(0.0002) (0.0003) (0.0003)
Difference in number of employees (in logs) -0.0007*** -0.0023*** -0.0023***

(0.0001) (0.0002) (0.0002)
Difference in assets (in logs) -0.0009*** -0.0025*** -0.0026***

(0.0001) (0.0002) (0.0002)
Difference in market value (in logs) 0.0010*** -0.0011*** -0.0011***

(0.0002) (0.0002) (0.0002)
In same S&P Index 0.0106*** 0.0060*** 0.0059***

(0.0008) (0.0005) (0.0005)
In same industry 0.0408*** 0.0416*** 0.0416***

(0.0013) (0.0014) (0.0014)
Includes consulting firms dummies No No Yes No No No

Includes choosing-firm characteristics No Yes Yes No No No

Choosing-firm fixed effects No No No No Yes Yes

S&P Index and Industry fixed effects Yes Yes Yes Yes Yes Yes

R-squared 0.008 0.009 0.009 0.035 0.043 0.043

Sample Size 1,391,044 1,389,332 1,389,332 1,390,229 1,390,229 1,390,229

Notes: * significant at 10%; ** significant at 5%; *** significant at 1%. Standard errors, in parentheses, are clustered at the 
choosing-firm level. Each observation  represents one possible choosing firm and benchmark firm choice combination. All 
financial measures are lagged one year. All difference measures are measured in natural logs of the absolute value of the 
difference between the choosing and potential benchmark firm choice. Choosing firm characteristics include logs of sales, 
number of employees, market value, total compensation, and 1- and 3-year stock returns.



Table 6:  OLS Estimates of Benchmark Choices with Choosing X Chosen Fixed Effects
Binary dependent variable: Is firm  j  chosen by firm i;  Fiscal Year 2007 and 2008

    1      2      3      4      5      6

     Firm j (candidate) characteristics
Total CEO compensation (in logs) 0.0006*** 0.0006*** 0.0007*** 0.0003 -0.0002 -0.0001

(0.0001) (0.0001) (0.0002) (0.0002) (0.0002) (0.0001)

0.0038*** 0.0014**
(0.0009) (0.0006)

-0.0001 0.0001 0.0001 0.0004
(0.0001) (0.0003) (0.0003) (0.0003)

Total sales (in logs) -0.0003*** -0.0001 -0.0004 -0.0005 -0.0005* -0.0005**
(0.0001) (0.0003) (0.0003) (0.0003) (0.0003) (0.0002)

Number of employees (in logs) 0.0007*** 0.0006*** 0.0008*** 0.0003 0.0003 0.0006*
(0.0001) (0.0002) (0.0002) (0.0005) (0.0005) (0.0004)

Assets (in logs) 0.0002** 0.0001 0.0002 0.0007 0.0007 0.0001
(0.0001) (0.0002) (0.0002) (0.0006) (0.0006) (0.0003)

Market value (in logs) 0.0028*** 0.0030*** 0.0033*** 0.0009*** 0.0009*** 0.0008***
(0.0001) (0.0003) (0.0003) (0.0003) (0.0003) (0.0002)

1-year total return to shareholders -0.0000*** -0.0000*** -0.0000*** 0.0000 0.0000 0.0000
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)

3-year total return to shareholders -0.0000*** -0.0000*** -0.0000*** 0.0000 0.0000 0.0000
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)

In S&P SmallCap -0.0007*** -0.0006*** -0.0007***
(0.0002) (0.0002) (0.0002)

In S&P MidCap -0.0006*** -0.0003 -0.0006
(0.0002) (0.0004) (0.0005)

In S&P 500 0.0058*** 0.0059*** 0.0050***
(0.0002) (0.0005) (0.0006)

Includes choosing-firm characteristics No Yes Yes Yes Yes Yes

Choosing-firm fixed effects Yes Yes Yes Yes Yes Yes

Choosing X chosen and chosen fixed effects No No No Yes Yes Yes

Excludes firms that experienced CEO turnover No No Yes Yes Yes No

GICS industry fixed effects Yes Yes Yes

R-squared 0.007 0.008 0.008 0.006 0.034 0.032

Sample Size 2,864,970 2,593,831 2,085,458 2,085,458 2,085,458 2,593,831

Is Fiscal Year 2008

Notes: * significant at 10%; ** significant at 5%; *** significant at 1%
Standard errors, in parentheses, are clustered at the choosing-firm level in columns 2-6. Each observation  represents one possible 
choosing firm and benchmark firm choice combination. All financial measures are lagged one year. Choosing firm characteristics 
include logs of sales, number of employees, market value, total compensation, and 1- and 3-year stock returns.

Difference in total CEO compensation (in logs) X 
choosing and candidate are in the same sector



Table 7:  Estimates of Benchmark Choices with CEO Characteristics and Board of Directors Interactions
Binary dependent variable: Is firm  j  chosen by firm i;  Fiscal Year 2007; Choosing-firm fixed effects in columns 2-8; OLS

    1      2      3      4      5      6      7      8

0.0009** 0.0002 0.0002 0.0000
(0.0004) (0.0004) (0.0004) (0.0005)

CEO of choosing firm i  is also board chairperson -0.0051*
(0.0031)

-0.0001*** -0.0001** -0.0000*
(0.0000) (0.0000) (0.0000)

0.0018*** 0.0017*** 0.0017*** 0.0016***
(0.0004) (0.0004) (0.0004) (0.0004)

-0.0003 -0.0001 -0.0001 -0.0002
(0.0002) (0.0002) (0.0002) (0.0002)

0.0002
(0.0001)

Includes chosen-firm total compensation (in logs) Yes Yes Yes Yes Yes Yes Yes Yes

Includes chosen-firm characteristics Yes Yes Yes Yes Yes Yes Yes Yes

Includes difference between choosing and chosen-firm characteristics Yes Yes Yes Yes Yes Yes Yes Yes

Choosing-firm fixed effects No Yes Yes Yes Yes Yes Yes Yes

S&P Index and GICS Industry fixed effects Yes Yes Yes Yes Yes Yes Yes Yes

R-squared 0.036 0.043 0.043 0.043 0.043 0.043 0.043 0.043

Sample Size 1,378,259 1,378,259 1,362,864 1,332,093 1,332,093 1,332,093 1,304,728 1,304,728

All difference measures are measured in natural logs of the absolute value of the difference between the choosing and potential benchmark firm choice.
Chosen firm characteristics include logs of sales, number of employees, market value, total compensation, 1- and 3-year stock returns, and GICS 2-digit sector dummies.

CEO of choosing firm i  tenure years X total CEO compensation (in logs) 
of chosen firm j

Notes: * significant at 10%; ** significant at 5%; *** significant at 1%
Standard errors, in parentheses, are clustered at the choosing-firm level.
Each observation  represents one possible choosing firm and benchmark firm choice combination. All financial measures are lagged one year. 

CEO of choosing firm i  is also board chairperson X total CEO 
compensation (in logs) of chosen firm j

Average number of other board memberships among choosing firm i  X 
total CEO compensation (in logs) of chosen firm j

Number of non-independent board members among choosing firm i  X 
total CEO compensation (in logs) of chosen firm j

Total number of board members among choosing firm i  X total CEO 
compensation (in logs) of chosen firm j



Table 8:   Two-Stage-Least-Squares Estimates of the Effect of Others' Compensation
Dependent variable: log of own total CEO compensation; Fiscal Year 2007 (cols. 1-9) and 2008 (cols. 1,7-9)

     1      2     3     4     5     6      7     8     9

Specification OLS 2SLS 2SLS 2SLS 2SLS 2SLS 2SLS 2SLS with 
Firm F.E. 

2SLS with 
Firm F.E. 

0.3962*** 0.4473* 0.4871** 0.4843 0.6426* 0.5231* 0.4633** 0.5613*** 0.6327**
(0.1134) (0.2511) (0.2279) (1.1634) (0.3304) (0.3135) (0.1917) (0.2163) (0.2685)

-0.0107 0.0267 0.0186 0.5298 0.0299 0.0463 -0.0228 -0.1987** -0.2026**
(0.0462) (0.0852) (0.0811) (0.4318) (0.1300) (0.1254) (0.0543) (0.1008) (0.1026)

0.0004** 0.0003 0.0003 0.0011 0.001 0.001 0.0004** 0.0003 0.0004
(0.0002) (0.0003) (0.0003) (0.0012) (0.0006) (0.0006) (0.0002) (0.0011) (0.0012)

0.1135** 0.1286** 0.1263** -0.1037 0.1776 0.184 0.1095** -0.0164 -0.0258
(0.0508) (0.0615) (0.0608) (0.2694) (0.1162) (0.1156) (0.0532) (0.1218) (0.1275)

0.0105 -0.0306 -0.035 -0.2818 -0.1787 -0.1635 0.0032 -0.0223 -0.0307
(0.0631) (0.0795) (0.0813) (0.3952) (0.1520) (0.1554) (0.0594) (0.1214) (0.1250)

0.0037* 0.0078** 0.0078** 0.017 0.0100* 0.0099* 0.0037* 0.0006 0.0006
(0.0021) (0.0036) (0.0036) (0.0117) (0.0054) (0.0054) (0.0021) (0.0009) (0.0009)

-0.0045 -0.0072 -0.0072 -0.0244 -0.0106 -0.0106 -0.0046 0.0004 0.0003
(0.0072) (0.0097) (0.0097) (0.0173) (0.0121) (0.0121) (0.0072) (0.0025) (0.0026)

Is in the S&P 500 Index 0.1576** 0.1337 0.1321 0.1151 0.2279** 0.2372** 0.1548**
(0.0625) (0.0826) (0.0823) (0.1572) (0.1125) (0.1106) (0.0625)

0.0200*** 0.0211** 0.0211** 0.0443* 0.021 0.021 0.0198***
(0.0066) (0.0094) (0.0094) (0.0263) (0.0132) (0.0131) (0.0067)

Is FY 2008 -0.1007 -0.1021
(0.0710) (0.0705)

Sector fixed effects level 2-digit  2-digit  2-digit  4-digit  4-digit  4-digit  2-digit  

R-squared 0.19 0.21 0.21 0.15 0.11 0.12 0.19
Sample Size 1304 650 650 315 576 576 1304 472 472

Panel B- First Stage of the above specifications (the variable instrumented above is mean total compensation of benchmark)

    Instrument 
0.1944*** 0.2366*** 0.2196*** 0.1625*** 0.1927***
(0.0207) (0.0301) (0.0204) (0.0443) (0.026)

-0.0487* -0.0588*** 0.0420
(0.0280) (0.0187) (0.0446)

-0.0002** -0.0001*** -0.0001***
(0.0001) (0.0000) (0.0000)

0.0839*** 0.1225*** 0.1856***
(0.0284) (0.0239) (0.0417)

-0.0701*
(0.0409)

-0.0001
(0.0001)

F-statistic for excluded 87.55 36.01 8.73 26.13 10.54 68.70 11.11 26.53
P-value for the above test 0.0000 0.0000 0.0037 0.0000 0.0000 0.0000 0.0000 0.0000
R-squared of first stage 0.74 0.75 0.73 0.69 0.69 0.72 0.14 0.12
Notes: * significant at 10%; ** significant at 5%; *** significant at 1%. Robust standard errors in parentheses.

+ In column 4, IV excludes all peers-of-peers at the same 2-digit GICS code. In columns 5 and 6, IV excludes peers-of-peers at the same 4-
digit SIC code.

Average lagged sales 
among peers of peers (logs)

Average lagged 1-year 
stock return among peers of 

Average lagged 
employment among peers of 

All financial measures are lagged one year. All specifications include controls for total sales, assets, and number of employees. Sector fixed 
effects are at the 2-level GICS code or 4-level SIC codes. Columns 8 and 9 exclude all firms for which CEO turnover occurred during the 
sample years.     

Mean total compensation of 
benchmark in previous year 
(logs)
Total sales last year (in 
logs)

Market value last year (in 
logs)

1-year total return to 
shareholders

3-year total return to 
shareholders

Number of employees last 
year (1000s)

Assets last year (in logs)

Average lagged sales among peers of peers 
not in same industry (logs) +

Average lagged employment among peers 
of peers not in same industry (logs) +

Average lagged 1-year stock return among 
peers of peers not in same industry+

CEO's age



Table 9:  Reduced-Form and Falsification Tests
OLS; Dependent variable: log of own total CEO compensation (cols. 1-3) & own sales (cols. 4-6); FY07 (1-4,6) and FY08 (col. 5)

     1      2      3      4      5      6

Dependent variable

0.0025*** 0.0027*
(0.0009) (0.0016)

0.0014*
(0.0008)

-0.0007
(0.0015)

-0.0223 -0.0414
(0.0388) (0.0456)

-0.0095
(0.0393)

0.0917 0.0717 0.1013
(0.0600) (0.0668) (0.0633)

0.0002 0.0003 0.0002 0.1518*** 0.1472*** 0.1717***
(0.0002) (0.0003) (0.0002) (0.0247) (0.0216) (0.0112)

0.1465** 0.1899*** 0.1552** 7.1548*** 6.9524*** 7.2741***
(0.0599) (0.0613) (0.0652) (1.4717) (1.3392) (1.5626)

-0.0128 -0.0277 -0.0239 5.6180* 7.6682* 3.9815
(0.0933) (0.0992) (0.0973) (3.4015) (4.0344) (3.6296)

0.0075* 0.0076* 0.0081* 0.0579 -0.0778 0.0605
(0.0039) (0.0042) (0.0041) (0.0449) (0.0506) (0.0461)

-0.0065 -0.0076 -0.0067 -0.0255 0.0286 -0.03
(0.0104) (0.0109) (0.0108) (0.0699) (0.0576) (0.0761)

Is in the S&P 500 Index 0.1481* 0.1583* 0.1697* -8.4142*** -11.4075*** -7.2051**
(0.0843) (0.0864) (0.0954) (2.9476) (3.9536) (3.0929)

0.0187* 0.0258** 0.0187* 0.0373 0.0189 0.0872
(0.0102) (0.0122) (0.0108) (0.0972) (0.1167) (0.1091)

-0.0085 -0.0053 -0.0091 0.2046* 0.1383 0.2711**
(0.0061) (0.0067) (0.0063) (0.1124) (0.1292) (0.1219)

Sector fixed effects Yes Yes Yes Yes Yes Yes

Constant 22.8559* 16.0608 24.1683** -497.6433** -371.0347 -623.0446**
(11.8913) (13.0353) (12.2554) (235.4921) (273.2502) (256.0329)

R-squared 0.21 0.19 0.20 0.61 0.56 0.64
Sample Size 637 565 597 637 647 565
Notes: * significant at 10%; ** significant at 5%; *** significant at 1%

+In column 2 and 6, measure excludes all peers-of-peers at the same 4-digit SIC code.
All financial measures are lagged one year unless otherwise noted.
Sector fixed effects are at the 2-level GICS code.

CEO's tenure in years

Robust standard errors in parentheses.

              Own Pay (in logs)                          Own Sales ($)            

Mean total sales of peers-of-peers in the previous year 
excluding those in same industry  ($1000s) +

Mean total sales of peers-of-peers in the FOLLOWING 
year ($1000s)

Mean total sales of peers-of-peers during the same year 
($1000s)

3-year total return to shareholders

CEO's age

Mean total sales of peers-of-peers in the previous year 
($1000s)

Total own firm sales last year (in logs)

Number of employees last year (1000s)

Assets last year (in logs)

Market value last year (in logs)

1-year total return to shareholders

Mean total sales of peers-of-peers not in same industry 
during the same year ($1000s) +




