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I. Introduction

Individuals care not only about their absolute income, but also about their income relative to
others (e.g., Frank, 1985; Akerlof and Yellen, 1990; Luttmer, 2005).1 Recent field experiments have
demonstrated this effect by showing the impact of relative income comparison on employee satisfaction
(e.g., Card et al., 2011). Beyond satisfaction, however, there is limited research on how income
comparison affects other factors, including pay itself, particularly among top managers within firms, a
group of highly competitive individuals at the extreme of the pay distribution. While one recent exception
is Shue (2013), who shows that CEO pay responds to pay shocks of peers, to our knowledge no research
has considered the effect of comparisons between “like” managers on wage contracts within firms. In this
paper, we explore this question using a rich panel data on division manager pay and a controversy over
CEO pay that occurred during 1991-1992 that culminated in a regulatory shock to pay disclosure. We
propose that this controversy, combined with the increased transparency of executive pay, induced greater
wage comparisons within firms, particularly by those that were unlikely to have shared information prior
to these events. Our findings suggest that firms account for peer comparisons when designing executive
wage contracts and also that these comparisons have productivity consequences for firms.

While firms may focus on an executive’s outside option to retain talent, internal labor markets
can be equally, if not more, important (e.g., Baker, Gibbs, and Holmstrom, 1994; Lazear and Oyer, 2004,
Tate and Yang, 2012). Whether managers care about relative income for behavioral reasons or whether

they interpret pay differentials as an informative signal about future pay prospects or current ranking, peer

! Peer comparison of pay can be illustrated by the following (non-executive) anecdote related in Baron and Kreps
(1999): “We recall an eminent labor economist who, while doing his stint as chair of his economics department —
one of the best in the world — remarked in somewhat mystified fashion that his best-paid colleagues seemed
particularly concerned not with how their annual raises compared with inflation, but instead how they stacked up
with the raises earned by their other highly paid colleagues.” (pg. 256). Closer to our setting, Nickerson and Zenger
(2008) relate how Harvard University was forced to reduce compensation of high-performing fund managers of the
Harvard Management Company, the subsidiary managing the university’s $27 billion endowment. Harvard took
these actions largely due to faculty and alumni uproar over fund manager pay that, while appropriate for the external
finance market, was several orders of magnitude greater than typical faculty salaries.



comparison can affect motivation and effort provision (Charness and Kuhn, 2007).> In practice,
compensation consulting firms that specialize in designing executive pay emphasize the importance of
“pay harmony” among managers within a firm.> To ensure some semblance of internal equity, firms’
internal pay structures are commonly based on systems that specify pay ranges by job and level (e.g., Hay
points) (Baron and Kreps, 1999). At the same time, there has been an increased emphasis in performance-
based executive pay over the past several decades (e.g., Hall and Murphy, 2003; Cunat and Guadalupe,
2009; Frydman and Jenter, 2010; Murphy, 2012), offsetting this effort to maintain harmony. As a result,
compensation consultants cite a critical tradeoff in structuring executive pay between the incentive effects
of a strong pay-for-performance compensation system and the effects of peer comparison within firms.*
Given these multiple factors, the primary objective of our study is to explore whether top manager pay is,
in fact, influenced by peer comparison within firms.

The primary empirical challenge that we face is to isolate the effects of peer comparison from
unobserved factors that could explain our results,” such as production interdependencies between
managers or divisions, selection effects, and common factors in the firm’s environment (e.g., local labor-
market conditions). Recent studies of peer influence, facing similar challenges, have used exogenous
disclosures of information, such as peer pay and productivity rankings, that increase peer comparison
without simultaneously affecting other factors in the environment (Card et al, 2012; Charness and Kuhn,
2005; Barankay, 2012). Our paper uses a related approach by exploiting a highly public 1991-1992
controversy over CEO pay that culminated in a 1992 SEC proxy ruling that mandated increased

disclosure of executive pay.

* In this paper, we are agnostic about whether relative pay concerns arise for behavioral or informational reasons.
Card et al. (2012) specifically focus on isolating these two mechanisms and find support for behavioral explanations.
Other papers, such as Cohen, Frazzini and Malloy (2010) have focused on the information effects of peer groups.

* The term harmony derives from the Greek épuovia (harmonia), meaning "joint, agreement, concord.”

* This tradeoff is similar to the observation by Rebitzer and Taylor (2011) that inequality aversion results in lower
optimal incentive pay within firms.

> This challenge is a version of the reflection problem discussed by Manski (1993) which focuses on empirical
issues arising from attributing similar observed behavior within groups to peer (or social) effects.



Our empirical strategy is based on two assumptions. First, division managers that work closer to
one another are more likely to come into direct contact with one another and share information by word-
of-mouth. Consider, for example, two investments bankers working at the New York City headquarters of
a large U.S. investment bank. Consistent with research on word-of-mouth effects (e.g., Hong, Kubik and
Stein 2005), these co-located bankers are more likely to share information about each other’s pay than a
banker located in the firm’s Los Angeles office.’ Second, the 1991-1992 pay controversy increased the
sharing of wage information and this effect was more pronounced for geographically-dispersed managers
who had more informational frictions and were therefore less likely to compare pay prior to the
controversy. That is, as disclosure of top executive pay increased and discussions of pay became
commonplace as a result of the 1991-1992 controversy, the Los Angeles bankers became likelier to seek
out comparative pay information from the New York bankers. Our basic prediction is that wage
comparisons will be more pronounced after the controversy in firms where managers are located at a
distance from one another in comparison to firms where managers are in close proximity.

To explore this prediction and the potential effects of peer comparison on pay, we conduct three
sets of differences-in-differences analyses at the division level. First, we define pay-referent sensitivity
(PRS) as the degree to which division manager pay changes with the average pay of all other division
managers within the firm.” Consistent with the executive compensation literature, we measure pay-
performance sensitivity (PPS) as the degree to which division manager pay changes with changes in

division performance. Our first differences-in-differences analysis measures the change in PRS and PPS

® This is based on a story as told to us by an executive who was the Chief Development Officer (CDO) and
Managing Director (MD) at a large U.S. investment bank in the early to mid-1990s. Two MDs at NYC headquarters
had similar jobs (e.g., number of accounts, number of travel days) and similar performance. On the same day, near
the end of the fiscal year, the MDs were individually informed by the CDO about their own annual compensation
(bonuses and proposed salary increases). The following day, the lower-paid MD was in the office of the CDO to ask:
“Why am I paid less?” This dynamic was much less common with MDs working in the firm’s international offices.
For example, the MD in Hong Kong was less informed about pay differences (due to delays in information sharing
about pay) since they didn’t bump into each other in the hallways of headquarters. More broadly, the notion that pay
is more likely to be shared between managers that are geographically proximate was confirmed based on interviews
with compensation consultants and senior executives, as well as consistent with psychological studies that show that
social comparison is influenced by physical propinquity (Baron and Kreps, 2013).

7 We incorporate a modified linear-in-means term into a standard wage equation framework. This approach involves
several immediate challenges that we discuss later in the paper.



before and after the CEO pay controversy within geographically-dispersed firms relative to concentrated
firms., We find increases in PRS (greater pay co-movement) and decreases in PPS in dispersed firms after
1990 (the beginning of the controversy), and no change in concentrated firms. Notably, these effects
occur entirely within the years during and immediately following the pay controversy.

While pay co-movement is one measure of sensitivity to referent pay, it not necessarily
informative about pay disparity within firms. To capture disparity, we conduct a second differences-in-
differences analysis that examines the mean distance between the excess pay of pairs of division
managers within a firm. We find that, while overall pay distance increases during and after the
controversy (consistent with the overall trend toward more performance pay and greater pay disparity
during the period), distance increases less between managers of divisions located in different states than
between managers located in the same state.

Finally, we conduct an analysis of division productivity to look for a performance impact on
dispersed firms after the controversy. We find that division productivity increases less after the
controversy in dispersed firms than in concentrated firms and that this effect is most pronounced for
managers at the low end of the wage distribution of division managers within the firm. While the
productivity findings may have a number of alternative explanations and are only suggestive, they are
consistent with managers expending less productive effort upon discovering that their pay is low relative
to peers, a potential real cost of peer comparison.

We argue that these results, taken together, support the notion that firms account for horizontal
peer comparison when designing executive wage contracts and that this comparison imposes real costs on
firms. The findings are also consistent with a tradeoff between the incentive effects of performance pay

and effects of peer comparison that arise from unequal pay.®

¥ An interesting question is why we might find a tradeoff between these two effects: performance pay vs. peer
comparison. If firms provide equal pay opportunity to division managers (in ex ante contracts), but performance
differences result in differences in pay (ex post), managers should be compensated according to their marginal
product of labor and not complain about unfairness in pay policies. However, division manager performance is
difficult to measure for a long list of reasons (e.g., multi-tasking, transfer prices, uncontrollable events), in contrast
to using performance of a sales representative, for example. This measurement problem ultimately leads to greater
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We also investigate several alternative explanations for our results. One concern is that
unobserved, time-varying trends may affect dispersed firms differently than concentrated firms. At odds
with this explanation, we observe the timing of the changes in pay co-movement and find a discrete,
significant increase in PRS and decrease in PPS in the two-year period immediately following the CEO
pay controversy and no pre- or post-trends. We also conduct a set of placebo tests around the timing of
the passage of the rule as well as run our main specification with division state-year fixed effects (to
absorb changes in local market conditions), and replicate our main results using a propensity-score
matched sample of firms. The findings from this series of tests are inconsistent with long-run secular
trends that do not have a specific break during the 1991-1992 period and affect dispersed firms differently
than concentrated firms.

Another alternative explanation is that the 1991-1992 controversy provided better pay
information on positions at the top of the hierarchy and that the increase in pay co-movement and reduced
disparity in division manager pay was in response to a vertical comparison of pay, and not a comparison
between “like” managers (or horizontal comparison of peers). Specifically, the focus on CEO pay led
division managers to compare their pay to the CEO and, by narrowing the vertical gap, pay increased for
all division managers. This increase then resulted in greater co-movement and reduced disparity of
division manager pay, giving the appearance of horizontal pay comparisons. We find no evidence
supporting this prediction, and if anything find the opposite (i.e., the pay gap widens and CEO-division
manager pay co-moves less).

We also consider several specific alternative explanations, including different trends in IT
productivity, increased horizontal rotation of division managers, different recovery following the 1990-91

recession, and whether our measures of geographic concentration coincide with industry or headquarter-

discretion in the determination of pay. We argue that it is this discretionary or subjective component of pay that
could give rise to a sense of inequity even with equivalent ex ante opportunity in pay. Finally, even in the absence of
measurement problems, there may be a tradeoff between the effects of performance pay and peer comparisons in the
presence of preferences based on inequality aversion (e.g., Rebitzer and Taylor, 2011).



state affiliation. Altogether, we do not find compelling evidence that these alternative explanations are
driving our results.

The unique contribution of the paper is to provide evidence of how firms’ pay policies respond to
concerns about peer comparison and internal equity, which, to our knowledge, has not been documented
elsewhere. This is important because our findings suggest that access to pay information can increase the
importance of internal relative to external labor markets in determining firms’ wage policies.

Our findings relate to several literatures in addition to the extensive research on executive
compensation (e.g., Murphy, 2012). The findings contribute to the research on peer effects and social
comparison in behavioral economics (e.g., Camerer and Malmendier, 2007; Rebitzer and Taylor, 2011;
Shue, 2013) and management/strategy (e.g., Nickerson and Zenger, 2008; Larkin, Pierce, and Gino,
2012), as well as the effect of disclosure and feedback of relative standing on employee motivation and
productivity (e.g., Barankay, 2012; Marino and Ozbas, 2013). Our study suggests that peer comparison is
an important attribute of internal labor markets, specifically at the top levels within a firm, with
consequences for pay and potentially for productivity.

Our approach to manager behavior also builds on several earlier works in finance that explore the
geographic proximity of agents and the impact on information sharing and social comparisons between
agents. For example, Hong, Kubik and Stein (2005) show that proximate mutual fund managers are more
likely to buy/sell the same stock and explain their findings by investors sharing information about stocks
by word-of-mouth. Landier, Nair and Wulf (2009) show that divisional employees that are located closer
to headquarters receive preferential treatment through fewer layoffs, especially in small communities,
suggesting social factors are important in corporate decisions. Malloy (2005) shows that geographically-
proximate equity analysts are more accurate than other analysts suggesting a geographic component to
agency problems in the industry.

Finally, this paper contributes to the ongoing policy debate on the consequences of transparency
and mandatory information disclosure to investors (e.g., Hall, and Murphy, 2003; Greenstone, Oyer and
Vissing-Jorgensen, 2006; and Hertzberg, Liberti, and Paravisini, 2011), and contributes to the literature
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on pay secrecy (e.g., Lawler, 1965; Bewley, 1999) which suggests that employers may have an incentive
to not disclose pay. The remainder of the paper is organized as follows. Section II briefly discusses theory
related to executive pay. Section III describes our empirical strategy and the data. Section IV outlines and

discusses our results. Section V concludes.

IL. Theoretical Background: Pay-for-Performance vs. Peer Comparison

The principal-agent model is a workhorse in economics that has implications for how firms set
executive pay (c.f., Murphy, 2012; Jensen and Meckling, 1976). The main theoretical implication for
firms is that, to elicit optimal effort from agents, principals should link pay to performance. Wage
contracts are typically assumed to have the following linear form, in which pay-performance sensitivity is
defined as b; and the optimal choice of b; depends on the underlying model:

(D) w=a+byy
where w is the wage and y is the measurable output (or performance) of the agent. Generally, a is
determined by time-invariant personal and market characteristics, as well as time-varying factors that
affect the individual’s participation constraint (and bargaining power) within a firm. The magnitude of b
is chosen to elicit the optimal effort from the agent. Pay setting within a firm, therefore, is a function of
both external and internal markets (e.g., Baker, Gibbs and Holmstrom, 1994; Lazear and Oyer, 2004; Tate
and Yang, 2012) and the underlying utility of the agent.

However, while there is extensive research in economics on the determinants of executive pay, in
practice, the process is more social than the existing research suggests.” Social comparison has long been
studied in the social psychology literature (e.g., Festinger, 1954). One of the key questions in this

literature is: who is the salient referent? Festinger’s original proposition is that similar others would be

? This is despite an early mention of fairness in wages dating back to Hicks (1963) in The Theory of Wages (pg.
317). “The labor market is . . . a very special kind of market which is likely to develop ‘social’ as well as purely
economic aspects. . . . For the purely economic correspondence between wages paid to a particular worker and his
value to the employer is not a sufficient condition of efficiency: it is also necessary that there should not be strong
feelings of injustice about the relative treatment of employees since these would diminish the efficiency of the
team.”



frequently chosen as referents. In our setting, we propose that division managers in a multi-business firm
represent each other’s salient referents—i.e., they are in roles of similar responsibility within the firm and
compete for the same pools of resources and positions for promotion.

To provide a structure to guide our analysis, we offer the following highly-simplified utility
function, in which an agent cares about both absolute and relative pay: '’

(layUw,w_g) =ulw —c) + Iv(w —w_y)
where u(.) is the agent’s utility from absolute pay and v(.) is utility from relative pay. w represents
wages and w_, is the reference point for peer wages. While w_; can be defined in many ways, here, we
simply assume that the reference point is defined as the mean peer pay.'" ¢ is the cost of effort, and I is a
measure ranging from 0 to 1 of the degree of information available on peer pay.. We consider the
simplest case, in which u(.) and v(.) are linear,'” the wage contract continues to take the linear form

w = a + by and the participation constraint binds. In this setup, w — ¢ + I(w — w_;) = 0 and wages

dw 1

vary with peer wages as follows: Feapiayy
We can represent the linear contract, then, as
Qw=a"+byy+bw_y4

where a = a’' + b,w_4 and b, = 1L+1 b, is a positive, concave function of /, such that pay increasingly

co-moves with peer pay as the available information on peer pay increases. There are two classes of

practical explanations for this relationship. First, managers may care directly about relative income in

"For an analysis and a review of the principal agent model from a behavioral perspective and the relationship to
employee relationships and labor markets, refer to Rebitzer and Taylor (2011).

"'In a typical linear-in-means model of social comparison, individuals gain utility if their actions match the mean
action of their referent group, generally simplified as a linear function of the overall group choice. This model, if
implemented literally, is likely to be significantly biased (Manksi, 1993). In the empirical design section, we discuss
how we address this challenge.

2 For simplicity, and since it is not the focus of our paper, we generally assume that utility from information about
relative pay is linear. This abstracts away from the literature on asymmetric preferences—e.g., Fehr-Schmidt
preferences (Fehr and Schmidt, 1999) and loss aversion—which would imply that the disutility from being below
mean pay is greater than the utility from being above mean pay. However, in our productivity analysis, we explore
asymmetries and whether divisional productivity varies by position in the distribution of wages. See Rebitzer and
Taylor (2011) for an illustration of how asymmetric inequality aversion in a principal agent model requires the
incentive pay parameter to “to do the ‘double duty’ of eliciting work effort and determining the extent of expected
pay inequality in the firm. As a result, the firm must compromise along an important dimension by lowering
incentive pay and reducing the effort level elicited from workers.” (pg. 730)



addition to absolute income for strictly behavioral reasons (e.g, Frank, 1985; Camerer and Malmendier,
2007; Rebitzer and Taylor, 2011). Second, managers may use information about pay differences to: (i)
update expectations of future pay and career prospects—for example, through a promotion (e.g., Card et.
al. 2012); (ii) infer performance relative to peers; " or (iii) most generally, become more informed about
pay levels.

From equation 2 and the associated discussion, we explore several possible implications for pay
setting. First, consistent with peer comparison, executive pay should exhibit pay-referent sensitivity or
PRS. Specifically, b, in equation 2 should be positive and significant, particularly when pay information
about peers is more readily accessible or when peers are immediately salient (for example, geographically
proximate).'* Second, the existence of both agency behavior and peer comparison within firms leads to a
different optimal wage contract for firms, as discussed in Rebitzer and Taylor (2011) and observed
empirically by Encinosa, Gaynor and Rebitzer (2007) in physician contracts. Finally, an increase in peer

comparison, all else being equal, should compress intra-firm pay.

II1. Empirical Strategy

1I1.A. Division Manager Pay in Multidivisional Firms

" One variant of this information story is that managers use increased pay information to infer their standing when
compensation depends on relative performance evaluation (Holmstrom 1982) and that, as a consequence, they
increase collusion or sabotage activities (Gibbons and Murphy 1990). While this RPE argument is broadly
consistent with our information story, we do not believe that it is a large factor in our context because this subterfuge
is likely to be detectable over the long run since firms have a median of only four division managers, most of which
have substantial career tenures at each firm. These costs of RPE also did not arise in any of our practitioner
interviews.

'* One implicit assumption of this discussion, consistent with the practitioner concept of “pay harmony,” is that the
effect of increased pay disclosure is a net increase in disutility in the manager population that leads to increased pay
co-movement and less disparity (although our empirical setup allows for the opposite result to be obtained). A
positive estimate of b, implies that any additional utility accrued to the top performers from learning about their
above-mean pay is more than offset by the disutility incurred by the lower-paid managers. This assumption diverges
from Lazear (1989, 1991), who points out that it may be “more important to keep the best workers happy than the
worst ones” (However, if this were true, then why wouldn’t firms disclose pay, which in practice, is uncommon?).
On the other hand, it is consistent with aggregate Fehr and Schmidt (1999) asymmetric preferences, where the
disutility incurred by workers from being below the reference point is greater than the utility gained from being
above the same point. While asymmetric responses are not the main focus on this paper, we do investigate them later
when looking at productivity responses to pay disclosure.

10



To investigate the effect of peer comparison on firm pay policies, we use a proprictary dataset based
on a confidential compensation survey conducted by Hewitt Associates, a leading human resources
consulting firm specializing in executive compensation and benefits (described in detail in section I11.D).
We analyze pay for multiple, domestic division manager positions inside large U.S. firms over a 14-year
period. A division manager in our data, also known as a business unit head, is the most senior manager in
a division with overall P&L responsibility for that business unit.

Our data and setting are advantageous in evaluating the effects of peer comparison within firms for a
number of reasons. First, our panel data include multiple “like” positions within firms—a well-defined
reference group—that allow comparisons of similar, standard positions. It is important to note that
division heads are senior positions with bargaining power over pay-setting. Second, we have detailed pay
data for multiple division managers within a firm and performance data for their respective divisions.
These data allow us to estimate pay-performance sensitivity (PPS) and pay-referent sensitivity (PRS), as
well as pay distance between manager pairs. Third, we are able to observe and exploit variation in the
geographic location of divisions in our sample. Fourth, according to Hewitt, the market for division
managers is generally a national, rather than local, labor market, and so local market effects should be less
of a challenge in this setting than when studying less-senior employees. Finally, the types of firms in our
sample and the period covered allow us to exploit the 1991-1992 pay controversy to identify peer
comparison. Our sample includes large, publicly-traded U.S. firms (300+ of Fortune 500)—precisely the
target of the media attention and the associated 1992 SEC proxy disclosure ruling, which, fortuitously,

occurs roughly in the middle of our sample period (1986-1999).

II1.B. Empirical Design

The fundamental empirical challenge that we face is to isolate peer influence from unobserved
factors that cause co-movement of division manager pay. The most obvious unobserved factors in our
setting are production interdependencies, selection effects (i.e., firm-manager matching), and common

shocks to the firm or changes in the firm’s environment that influence pay and performance across
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divisions. This challenge is similar to that raised by Manski (1993) in his discussion of the reflection
problem endemic to research on social effects.” Ideally, information on peer pay would be randomly
assigned across employees within firms, similar to Card et al (2012). However, since this treatment is
unrealistic given our context, we instead attempt to address the reflection problem by employing a
differences-in-differences research design in which we argue that (i) the increased public attention on and
associated regulation of the CEO pay had a greater effect on non-proximate managers and (ii) these
managers were not simultaneously affected by unrelated (unobserved) trends that would lead to similar
changes in pay. We discuss this logic in more depth below and stress it in a series of robustness analyses

at the end of the paper.

HI.B1.1 The 1991-1992 Pay Controversy

During 1991 and 1992, public and media attention on executive pay dramatically increased. This
increase was driven by the confluence of several factors that are summed up as follows by a 1992 Wall
Street Journal article:

“The anger about high chief executive pay has been building slowly for years. But with the
recession, big layoffs and a coming presidential election, executive pay has become an explosive
issue lately. From the start, presidential candidates Bill Clinton, Bob Kerrey and Paul Tsongas
regularly inveighed against excessive CEO pay.” (WSJ, 4/22/92)

The attention by presidential candidates was supplemented by high profile books and media articles on
CEO pay, summarized below (Murphy, 1999, pg. 50):

“Although the business press had followed CEO pay for decades, CEO pay did not really become
a public “issue” until 1991. Feature stories on CEO pay aired on the nightly news broadcasts of
the three major networks in the Spring of 1991, and CNN, 60 Minutes and Nightline devoted
segments to CEO pay. The controversy heightened with the November 1991 introduction of
Graef Crystal’s (1991) expose on CEO pay, In Search of Excess, and exploded following
President George Bush’s ill-timed pilgrimage to Japan in January 1992, accompanied by an
entourage of highly paid US executives.”

13 See Blume et al. (2011) for a review of identification in social interactions.

12



This trip to Japan was particularly galling during an election year because Japanese companies at the time
were widely perceived as outperforming American firms and yet American executives were paid
substantially higher compensation than their Japanese counterparts.

To validate the timing of heightened media attention, in Figure 1, we plot the number of articles
appearing in the Wall Street Journal between 1986 and 1999 with any of the following phrases:
“executive compensation,” “executive pay,” “CEO compensation,” and “CEO pay.” As the figure
illustrates, the peak period of media coverage was in 1992, with the run-up beginning in the prior year.'®

<< Insert Figure 1 about here >>

In October 1992, in response to the heightened visibility of CEO pay, the Securities and
Exchange Commission (SEC) “announced sweeping new rules affecting the disclosure of top executive
compensation in the annual proxy statement” of publicly-traded firms (Murphy, 1999, pg. 50) particularly
performance-based pay. The two major changes required by the ruling were (i) substantially more
detailed compensation information for top executives in a standardized tabular format and (ii) the addition
of a narrative section within the proxy in which the level of executive compensation for that year had to

be justified in the context of firm performance.

111.B1.2 Empirical approach

Although we do not develop a formal model, our logic and its key implications are relatively
straightforward. In our setup, there are two types of division managers: proximate managers who work in
close range to their peers and non-proximate managers who work at a distance. Both types gain the same
utility from possessing information about peer pay but have different fixed costs of obtaining the
information. For proximate managers, word-of-mouth effects lead to a relatively low cost relative to
managers at a distance, for whom the likelihood of chance meetings and strength of informal social

relationships are lower.

'® This pattern is similar to that reported by Kuhnen and Niessen (2012) who employ a more detailed approach to
measure public opinion about executive compensation by analyzing all newspaper articles and using linguistic
software to capture the negativity of press coverage of CEO pay.
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This setup has two implications: first, we should observe stronger evidence of wage comparison
within firms with a higher proportion of proximate managers, all else equal. Second, an increase in the
value of knowing peer pay will induce relatively more wage comparison in non-proximate managers. The
intuition behind this second point is that, whereas proximate managers will already exchange pay
information due to low pre-existing sharing costs, non-proximate managers require higher benefits to
overcome the frictions of sharing over a distance.

What form might an exogenous increase in the value of peer pay information take? We propose
that one possible form is through additional public attention to top manager pay, as occurred during the
1991-1992 pay controversy. This increase in the value of information about peer pay can be realized
either by increasing the utility of the information or reducing the costs of acquiring it. With greater public
attention to pay, the utility from higher relative income can rise for purely behavioral reasons (because,
for example, income is tied to social status) or for informational reasons (because, for example, the
informativeness of pay as a signal of relative ability increases as the link between pay and an executive’s
intrinsic value is publicly debated). Alternately, the cost of acquiring information may fall as information
frictions are reduced. This may occur again for behavioral reasons - social taboos on discussing pay fall,
which in turn eases communication between managers with fewer chance meetings and weaker
interpersonal relationships - or simply because the frequency of discussing pay on aggregate increases,
thereby increasing the word-of-mouth effect even for managers at a distance.

It is important to note that, in our setting, public attention to pay primarily focused on CEO
compensation, rather than pay within firms. From an empirical perspective, therefore, it will be important
to distinguish between vertical pay comparisons (between manager and CEO pay) and horizontal
comparison between peers. While both may be present within the firms in our sample, our findings do not

appear to be driven by vertical comparison alone.

1I1.B2 Empirical Models

14



In this section, we describe the models we use to implement the differences-in-differences
analyses.
1I1.B2.1 Wage Equation

Equation 2, translated into a form that can be empirically tested, becomes a standard wage model
augmented by a modified linear-in-means specification to capture peer influence:

) war =a+ PiSac + PaW-ar + D'atPs1 + F'acPsz +Ma +de + €ar

Here, d indexes divisions within a firm at time ¢. A division manager’s (log) wage in period ¢ is a function
of division performance, s;4;, and referent pay, defined as the average (log) wage of all other division

7 A vector of both division, D'y , and firm

managers within the firm, excluding own wage, W_g;.'
characteristics, F'dt , are included as controls. We also include year fixed effects, d;, and cluster standard
errors at the firm level. Our basic specification includes division fixed effects, n,;, which control for
unobserved, time-invariant, division or firm heterogeneity and allow us to interpret coefficients as the
change in manager pay with changes in the independent variables. This division fixed effects
specification analyzes similarities in pay changes."® However, to explore peer comparison in pay levels,
we also estimate regressions without division fixed effects.

The main coefficient of interest in this specification is 55, which captures pay-referent sensitivity

(PRS). As mentioned above, the main empirical challenge in estimating 5, is to separate peer influence—

which we refer to hereafter as y)—from unobservable factors—hereafter 8, —that also cause pay co-

' Linear-in-means specifications typically use the average of the whole group, with the underlying assumption that
any one participant has a small marginal impact on the whole group. Because that assumption is not valid in our
context, we use the average of all other division managers to calculate our mean pay variables. This definition
complicates the interpretation of the standard errors because of the potential for correlated errors between
observations within a given firm-year. In addition to clustering by firm and using division fixed effects for our
primary specifications, we also run simulations to test whether this calculation can introduce spurious correlations
and significance levels into the data. We found no such biases or efficiency distortions.

18 While we know the state in which a division is located, the inclusion of division fixed effects subsumes fixed
effects for the state of location and, as such, controls for time-invariant local labor-market conditions. Moreover, our
results are robust to inclusion of division state * year fixed effects. While we have rich information about division
manager positions, we know little about the individual manager filling the position. We do know the tenure of the
manager in the position and, hence, can estimate our regressions with manager fixed effects instead of division fixed
effects. The results are qualitatively similar.
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movement. We also estimate changes in 8; to explore a proposition by Rebitzer and Taylor (2011) that
the presence of peer comparison within firms results in lower powered incentive contracts.

We make the following identifying assumption: the 1991-1992 pay controversy did not
differentially increase 6 in dispersed versus concentrated firms. So, for example, we assume that the
controversy did not cause dispersed firms to hire more similarly-productive managers than did
concentrated firms. More generally, we assume that there were no other concurrent secular changes
around the time of the controversy that caused differential increases in 6 in dispersed versus concentrated
firms. We discuss potential scenarios in which these assumptions may be violated in a later section on
alternative explanations. We also present a more formal discussion of our identification strategy in
Appendix B.

Turning to our empirical models, we compare estimates of f; and B, for firms operating in
different information environments. We assume full information about pay in concentrated firms (I=1)
and, specifically, that proximate managers are informed about each other’s pay and engage in peer
comparison. We likewise assume no information in dispersed firms (I=0). We then employ a differences-
in-differences approach (described above) that compares the changes in f; and 5, as responses to the
controversy in dispersed and concentrated firms. To isolate the effect of i, we assume that increases in
information from the controversy are greater in dispersed firms than in concentrated firms (Aly;s, >
Al one~0) and, consistent with the identifying assumptions discussed above, that any changes in 8 at the
time of the controversy are no different in concentrated and dispersed firms (A8, = ABopnc).”

Note that defining the precise timing of the pay shock is a challenge, since the controversy

spanned two calendar years and the effects could have extended beyond those two years as well. We

' Our differences-in-differences wage methodology classifies concentrated firms for the entire period and dispersed
firms after 1990 as full information environments. Note, then, that this approach should lead to a conservative
analysis of peer effects since it is likely that, because sharing pay information increased in concentrated firms post
1990, because there was some sharing of pay information within dispersed firms prior to 1990, or because of
incomplete sharing of pay information in dispersed firms after 1990.
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define the “post” period as 1991 onwards, which marks the post-period as running from the first year of

the controversy. We will examine the specific timing of the observed effect as part of our first analysis.

1II. B2.2. Pairs Distance Analysis and Pay Disparity

While our wage regressions aim to identify the effect of peer comparison on pay co-movement,
they are not informative about intra-firm pay disparity. To address this, building on Shue (2012), we
conduct a second analysis that measures distances between pay of pairs of division managers within
firms. >

The analysis compares the mean absolute difference in pay residuals between two division
managers operating in the same state within a firm with the difference between two managers operating in
different states. We again exploit the 1991-1992 pay controversy and measure changes in pay distance of
same- and different-state managers. As a response to the general push for increased pay for performance,
overall pay distance between managers may have increased from 1991 onwards as firms increased overall
performance-based pay. However, as with concentrated firms in our earlier analysis, we assume that
managers operating in the same state shared more pay information before the controversy than did
managers in different states. Therefore, we expect pay disparity to increase less between managers in
different states where wage comparison increases. Estimation follows a two-stage procedure similar to
that in Shue (2012).

(4) 17 Stage: wg, = ¥o + V1 Xae + Wyr

(5) 2" Stage: [Wy; — Wee| = 8o + 61 * post90 + 8,dif frare + O3dif ftare * POSLIO
As earlier, d indexes division managers within a firm and ¢ indexes firm years in the panel data.
Observations in the first stage are unique at the manager-position, firm-year level. The first-stage
regression (equation 4) is similar to the wage regressions in the earlier analysis (equation 3), with one

important difference—it does not include the referent pay measure. Division manager wages wy; are

20 This method is analogous to that in Shue (2012). She compares section vs. class cohorts of randomly-assigned
HBS MBA students. We compare pay for division managers within a firm, who are located in the same state vs.
different states, before and after the pay controversy.
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regressed on X4 , which includes manager, division, firm, industry, and time controls. The objective of
the first stage is to estimate “abnormal” wages beyond those explained by observable determinants of
division manager pay (e.g., division size and tenure in position). As such, the residuals W ; from the first-
stage regression measure this unexplained component of w,;; and are used in the second stage.

In the second stage, we create all possible pairs of division managers within the firm in a given
year. Note that division manager positions in different firms are never paired; nor are division managers
across years. The unit of observation in the second stage is a pair of division manager positions within a
firm in a given year. The pair absolute difference is then regressed on several dummy variables and
associated interactions: dif fstqte for whether d and e are located in different states and post90 to
designate years after increased pay visibility from the CEO pay controversy.*'

Referring to equation 5, §, represents the mean distance in pay residuals in the pre-period (1986-
1990) between two managers in a firm that are located in the same state, while §y+&; are post-1990
distances for same-state managers. Similarly, §y + &, is the pre-period mean distance between two
different-state managers, while 8y + &; + &, + 63 is post-1990 distance for different-state managers.
Evidence in support of peer influence is a negative and statistically significant estimate of 85, which
indicates that the change in mean distances for different-state managers within the same firm before and
after 1990 is smaller than the change for same-state managers within the same firm. We summarize the

empirical implications from the above discussion in Table A1 (Appendix).

1l. C. Data
The primary dataset used in this study includes a panel of more than 300 publicly-traded U.S.

firms over the years 1986-1999, spanning a number of industries. The data are collected from a

*! Calculation of significance levels is complicated by each manager appearing in multiple pair-wise observations in
a given year. To address this correlation issue, we follow methods in Shue (2012) and estimate standard errors and
significance levels using Monte Carlo simulations that employ non-parametric permutation tests. For each
permutation, managers are shuffled into random states and manager-pairs are shuffled into random post90
designations. Both the state and post90 assignments match the underlying distributions for each firm. State and
firm assignments persist for the entire placebo test to account for autocorrelation and firm-specific factors. We
generate 10,000 placebo estimates and calculate 2-sided standard errors and p-values.
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confidential compensation survey conducted by Hewitt Associates, a leading human resources consulting
firm specializing in executive compensation and benefits.”> The survey is exceptionally broad in that it
collects data on many senior and middle management positions, including both operational (e.g., Chief
Operations Officer and Division CEO) and staff (e.g., Chief Financial Officer and Head of Human
Resources) positions. The survey typically covers all the positions at the top of the hierarchy and a
sample of positions lower down. In this paper, we focus on the most-senior position in a division, which
is defined in the survey as “the lowest level of profit center responsibility for a business unit that
engineers, manufactures and sells its own products.” We focus on US-based division managers because
we have multiple observations per firm and it is a managerial position that is consistently defined across
firms. The dataset is rather unique because it allows us to identify changes in pay within division manager
positions over a 14-year period that is characterized by significant change in pay practices.

The data for each position include all components of compensation, including salary, bonus paid,
ex ante valuation of annual grants of restricted stock and stock options, and other forms of long-term
incentives (e.g., performance units).”> An observation in the dataset is a division managerial position
within a firm in a year. To ensure consistency in matching these positions across firms, the survey
provides benchmark position descriptions and collects additional data for each position, leading to a
dataset rich in position characteristics. As a result, in addition to data on all aspects of compensation for
multiple division manager positions, the dataset includes division-specific characteristics, such as: job
title; the title of the position to whom the position reports (i.e., the position’s boss); division sales; number
of employees under the position’s jurisdiction; industry of operation; geographic state of location; number

of positions between the division manager position and the CEO in the organizational hierarchy (division

*2 For a detailed description of the survey, please refer to Appendix A. Based on several analyses, we conclude that
the survey sample is most representative of Fortune 500 firms.

» The ex-ante values of all components of long-term incentive pay are computed by Hewitt. For example, stock
option grants are valued using a modified version of Black-Scholes that takes into account vesting and termination
provisions in addition to the standard variables of interest rates, stock price volatility, and dividends. As is standard
practice among compensation consulting firms, the other components of long-term incentives are valued using an
economic valuation similar to Black-Scholes that takes into account vesting, term provisions, and the probability of
achieving performance goals.

19



depth); an indicator of the incumbent’s status as a corporate officer; and the manager’s tenure in the
position.

The above data are supplemented with financial and headquarters location information from
Compustat and firm-level information technology investments from Harte-Hanks. Finally, we construct a
number of variables that are used as controls and that we will describe in the results section.

In Table 1 (Panel A), we present descriptive statistics for the firms and divisions in the sample.
While the dataset includes more than 300 firms, the exact number varies over the period, as firms enter
and exit as survey participants. The firms in the sample are large, well-established and profitable, with
average size of sales of $8.5 billion, market capitalization of $9.4 billion, 44,000 employees and return on
assets of five percent. The average number of divisions reported in the survey for the sample firms is 4.6.
Next, turning to divisional statistics, the mean size of divisions is $752 million in sales and approximately
3000 employees. The average tenure in position is 42 months; approximately 23 percent of the division
managers are corporate officers; and there are 1.4 positions between the CEO and division managers, on
average. Average annual division manager pay is $209K (salary), $300K (salary plus bonus paid), and
$460K (total compensation defined as the sum of salary, bonus paid, and the ex ante valuation of annual
grants of restricted stock, stock options and other long-term incentives). Finally, the sample firms span
many industrial sectors of the economy, with some concentration in the food, paper, chemical, machinery,
electrical, transportation equipment, instrumentation, communications and utilities industries.

<< Insert Table 1 about here >>

Using the information on division state of location from the Hewitt dataset and headquarters’
state and county of location from Compustat, we attempt to characterize divisional proximity to
headquarters. We construct a firm-level measure of geographic dispersion by computing the proportion of
divisions in the same state as headquarters (mean of 0.48 for the sample). We then construct quintiles of
geographic concentration using this firm measure and assign values ranging from 1 (least concentrated) to
5 (most concentrated). In Table 1 (Panel B), we split the sample into concentrated firms (4™ and 5"

quintiles) and dispersed firms (1" and 2™ quintiles) and report key statistics for these two subsamples. We
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exclude the middle quintile in our analyses which, while reducing the power of the tests, enables us to
make sharper comparisons between firms at the geographic extremes.

As can be seen from this table, firms in these two categories are roughly similar in several
characteristics. The biggest difference is that concentrated firms have fewer and bigger divisions than
dispersed firms, based on means. However, in comparing median sales and employees, division size is
generally comparable across firm geography.**

Finally, Figure 2 depicts aggregate changes in pay disparity within firms over time. It plots the
median coefficients of variation (std dev/mean) for the three main pay measures across both concentrated
and dispersed firms. The figure shows that, for dispersed firms, pay variance declines in the years during
and just after the 1991-1992 pay controversy for all three pay measures. In contrast, there is no
comparable decline in concentrated firms. These patterns are broadly consistent with our claim that
dispersed firms were differentially affected by the increased pay visibility and are consistent with more
peer comparison leading to less pay disparity (or more pay compression). We now turn to the results of
our multivariate analysis.

<< Insert Figure 2 about here >>

IV. Results

We begin by documenting both pay-performance sensitivity (PPS) and pay-referent sensitivity
(PRS) in our sample of firms in standard, position-level, wage regressions (Table 2). We then present our
first differences-in-differences analysis of how pay co-movement within concentrated and dispersed firms
changes before and after the 1991-1992 pay controversy (Tables 3 and 4). Our second differences-in-
differences analysis looks at how pay distance changes in proximate (same state) and non-proximate
(different state) manager pairs within firms (Table 5). We then present our exploratory analysis of the

effect of pay disclosure on division productivity (Table 6). We conduct placebo tests in Table 7. Finally,

# To address concerns about unobserved differences in dispersed and concentrated firms, we find robust results
when we estimate models using propensity score methods (reported in Table A2).
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we present evidence at odds with a purely vertical comparison explanation (Table 8) and consider several
alternative explanations of our results (Tables in Appendix). We use three pay measures—salary, salary

plus bonus, and total compensation—throughout our analysis.

1V.A. Pay-Referent Sensitivity (PRS) and Pay-Performance Sensitivity (PPS)

We begin by estimating a standard wage equation for division manager positions (equation 3). In
Table 2, columns 1-3, we regress the logarithm of the three pay measures on division and firm
performance, while controlling for a set of covariates common to wage regressions. All regressions
include division manager fixed effects (and cluster standard errors by firm); thus, the coefficients can be
interpreted as correlations between the changes in pay and changes in the independent variables. Division
performance is measured as log division sales, which can be interpreted as sales growth in our fixed
effects specifications. We use two measures of firm performance: return on assets (%) and log firm sales,
also interpreted as changes in those measures in our fixed effect specifications.”

Consistent with pay-for-performance contracts, we find evidence that firms link pay to both
division (local) and firm (global) performance. The coefficient on division sales represents the pay-
division performance sensitivity, which is positive and significant for all three pay measures. The
coefficients on firm performance measures represent the pay-firm performance sensitivity and are positive
and significant for salary plus bonus and total compensation measures, although not for salary. While
annual bonuses and long-term incentives are related to firm performance measures, salary increases (i.e.,
raises) appear to be driven primarily by division performance. The correlations with the additional
controls are as expected. Pay is higher for managers with longer tenure in the job, managers that are
officers, and managers closer to the top of the organizational hierarchy (lower depth). We find no relation

with the number of other divisions in the firm.

As a robustness test, we also include growth in market capitalization (change in logarithm of market
capitalization). Our results are qualitatively similar. We exclude this variable from the basic specifications for ease
of exposition.
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We now turn to the primary focus of our analysis: within-firm pay co-movement. In Table 2,
columns 4 through 6, we add both referent pay (the log of the firm-wide average pay of other division
managers) and an external benchmark (log of industry average pay for all division managers in the
division’s industry, but external to the firm). The most notable result is that division manager pay
increases as the firm-wide average pay of other division managers increases. The coefficients on referent
pay are positive and significant for all pay measures. So, in addition to pay-performance sensitivity (PPS),
we find evidence for pay-referent sensitivity (PRS). Our PRS measure (the coefficient on referent pay in a
log-log specification) can be interpreted as the elasticity of a manager’s pay with respect to referent pay.
In column 4, the elasticity of base salary is 0.28 (column 4)—which means that a doubling of the average
salary of other division managers inside the firm is associated with a 28 percent increase in the salary of
an individual division manager. The corresponding PRS measures for the other two pay measures are 0.44
(column 5) and 0.55 (column 6), respectively.

<< Insert Table 2 about here >>

Positive PRS is consistent with peer influence (¥ in our discussion above), as well as with
omitted factors that also can drive pay co-movement (6 in our discussion above). As discussed earlier,
one factor is division managers sharing a common performance shock or a common change in their
environment that is not captured by existing controls. Indeed, coefficients on all measures of firm
performance drop dramatically with the addition of referent pay in columns 5 and 6 (less so in column 4
because salary is sticky), while those on division performance are stable, evidence that pay co-movement

reflects broader firm-level performance.”® Note that other covariates are relatively stable.

*%0One other notable point is that the standard principal-agent model also predicts that external benchmarks are
important in setting wages, as firms may match outside options for executives to retain talent. Consistent with this,
we find some (weak) evidence that salaries are matched to the external market (positive and weakly significant
coefficient in column 4). While firms use compensation surveys to set executive pay (in fact, the main purpose of
the Hewitt survey), the criteria used to set pay can vary substantially: division industry (the measure we use), firms
used as peers, wages in local labor markets, firm or division size, or a combination of these criteria. As mentioned
earlier, and as claimed by Hewitt consultants, the labor market for executives at the division manager level is more
of a national market than a local market.
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1V.B. Pay, Geography, and the 1991-1992 Pay Controversy

In Table 3, we show results of our first differences-in-differences analysis, which measures
changes in PRS and PPS within firms before and after 1990 by geographic dispersion:

(6) Wyt = a + BySg; - dispgs * Post90 + BoW_g; - dispgs - Post90 + Dy'Bsq + Fy'Bsy + ng +

dtt+ede

In Table 3 Panel A, we implement the above specification by splitting the sample by firm
geography. We report results for concentrated firms (highest two quintiles of geographic concentration)
and dispersed firms (lowest two quintiles of geographic concentration). We include the same set of
controls as in Table 2 and report two sets of regressions for each pay measure: without division fixed
effects (columns 1, 3 and 5) and with division fixed effects (columns 2, 4, and 6).”” Across both types of
firms, we see that all three measures of division manager pay are sensitive to referent pay (PRS) and
division performance (PPS). We also see that PRS before 1990 is substantially higher for concentrated
firms relative to dispersed firms (e.g., in column 4, 0.57 vs. 0.28), while PPS is lower in concentrated
firms relative to dispersed firms (e.g., in column 4, 0.071 vs. 0.114).

<< Insert Table 3 about here >>

Next, we examine how pay sensitivity changes after the 1991-1992 pay controversy. In
concentrated firms, there are no differences in any measure of PRS or PPS after 1990 (the interaction
terms with Post90 are generally statistically insignificant). As such, concentrated firms do not appear to
respond to increases in the public attention to pay. In contrast, pay practices in dispersed firms are
significantly different after 1990. Most importantly, the coefficient on the interaction between referent
pay and the Post90 indicator is positive and significant (and economically meaningful) for all three pay
measures. Also, the coefficient on the interaction between division sales and the Post90 indicator is

negative and significant (and economically meaningful) for all three pay measures.

7 In this specification, disp is a dummy variable for whether the firm is dispersed (bottom two quintiles of
concentration) or concentrated (top two quintiles). For this and all subsequent analyses, all direct and pair-wise
interactions are included in our specifications. Additionally, any variable that is interacted with division
performance is also interacted with our firm-wide performance measures.
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In Table 3 Panel B, we confirm that the differences between firm types across time periods are
statistically significant by combining our sub-samples of concentrated and dispersed firms, and estimating
triple interactions—e.g., PRS*Post 1990*Dispersed. We find statistically significant differences for PRS
after the pay controversy in all specifications and for PPS in select specifications (and the correct signs in
all specifications).

The results of a substantially stricter test are presented in Table 4, in which we explore the
dynamics of pay changes over time to see if the changes are consistent with the timing of the 1991-1992
pay controversy. We focus on the dispersed firms and include a set of dummy variables representing
different time periods with 1990 as the reference year. We would expect to see no pre-existing trend
before 1990, limited effects during the 1991-1992 controversy, followed by a discrete jump after the 1992
SEC proxy ruling and little change thereafter. In Table 4, we observe changes in PRS consistent with
these predictions. The estimates of PRS interactions in the 1993-1994 periods are significantly different
from the reference year (1990) in all specifications. Notably, there is limited change in PRS in the period
preceding the controversy (1990), and the interactions in the 1995-1996 and 1997-1999 periods are
generally not statistically different from the 1993-1994 period.”® Note that we find minimal changes in
PRS over time in concentrated firms (unreported) and, in particular, no corresponding discrete change
between the 1990 and 1993-1994 periods. Similarly, estimates of PPS are lower in the 1993-1994 period
relative to 1990, a difference that is statistically significant in all specifications.

<< Insert Table 4 about here >>

Taken together, this evidence is consistent with greater pay visibility associated with the 1991-

1992 pay controversy intensifying peer comparison across non-proximate division managers. More

generally, the wage regression results and patterns of pay co-movement suggest a role for peer influence

% In the cross-sectional specification, the coefficients on the 1986-87 indicators are negative and significant;
however, these results are not replicated in the fixed effects regression and these years are known to have the most
noise in the survey. The fixed effects regression show that the increases in PRS began during the 1991-1992 period,
which is consistent with the increase of wage comparisons commencing during, and not after, the pay controversy.
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in wage setting within firms. We also find that PPS is generally lower in dispersed firms after 1990 which

is consistent with a tradeoff between PPS and PRS in dispersed firms.

1V.C. Pairs Distance Analysis and Pay Disparity

We now turn to the pairs distance analysis, which measures whether the mean absolute distance
in pay between proximate (same-state) managers differs from that of non-proximate (different-state)
managers. We estimate the second-stage equation 5 and report the results in Table 5. We use two different
first-stage regressions to calculate pay residuals. For the “minimum” specification, we regress pay on
division performance (sales) and a minimum set of controls (tenure, officer corp, and division depth) and
year fixed effects. Results for this specification are reported in columns 1, 3, and 5 of Table 5. For the
“maximum” specification, we add firm performance (return on assets and revenue), as well as firm fixed
effects and division state fixed effects, and report the results in columns 2, 4 and 6. Together, these
analyses aim to capture two measures for peer influence—i.e., peer similarities in pay beyond what can be
explained by observable similarities in division manager positions and in time-invariant firm
characteristics and division location. We are agnostic about which first-stage specification is more
appropriate.”

A similar pattern holds for all pay measures but is most pronounced for total compensation.
Several general findings are notable. First, we find that mean distance in pay residuals between same-
state divisions (constant) is lower than that of different-state divisions in each time period and across all
pay measures, and is statistically significant in all columns (except 2). That is, there is generally less pay
disparity in proximate divisions, consistent with stronger peer comparison between division managers
who are geographically close. Second, we find that mean distance increases after 1990 for both pair types
and for all pay measures, which we interpret as more pay disparity, consistent with greater performance-

based pay throughout the decade. .

29 Although one could argue that the residuals calculated from a first stage that excludes firm and local geographic
fixed effects may include pay that is not rightly considered “excess” by managers who are aware of firm and local
pay practices.
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Finally, and most importantly for our analysis, the increase in distance after 1990 is less in
different-state divisions than in same-state divisions. We find a negative coefficient on the interaction
term, diff state*post90, suggesting a lower increase in pay disparity for non-proximate division
managers, particularly in the pay measures that include performance pay. This finding is consistent with
more-pronounced peer comparison in non-proximate than in proximate divisions after the 1991-1992 pay
controversy. The magnitude of this coefficient is also economically meaningful. Looking at total
compensation in column 6, we see that the increase in distance for same-state divisions is 6.11 percent
between periods, while the comparable increase for different-state divisions is 2.49 percent (6.11-3.62).
That is, the increase in distance after 1990 for non-proximate divisions is approximately half of that for
proximate divisions.

<< Insert Table 5 about here >>

Our finding of increasing pay disparity after 1990 is consistent with more performance-based pay
after the pay controversy. However, despite the general trend toward more performance pay, we find
relatively lower increases in pay disparity between non-proximate managers after 1990. Analogous to the
findings of the wage regression analyses, these findings are consistent with firms facing a tradeoff

between higher-powered incentive contracts and less pay disparity in the face of peer comparison.

1V. D. Pay Comparison and Division Productivity

In the prior analyses, we argue that peer comparison affects pay setting in firms. Here, we explore
whether peer comparison has any productivity impact within firms. If we assume that firms optimize
wage contracts and that pay comparison affects this equilibrium, then we might expect divisions in
dispersed firms to experience some form of performance impact after the 1991-1992 pay controversy.
Identifying this effect is extremely difficult, particularly in an equilibrium context in which principals
simultaneously choose wage contracts and absorb any performance impact of pay comparison. Moreover,
it is particularly unclear about the timing of any effect. As such, this section is purely exploratory and

simply asks: Do we see evidence consistent with pay comparison affecting performance? For our
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performance variable, we use division productivity (defined as sales/employee), which has the advantage
of being at the division level and, therefore, has fewer firm-level factors to confound the measure.

While there is a growing body of evidence suggesting that relative pay affects utility, the
theoretical prediction about an agent’s effort response to information about relative pay is ambiguous. On
the one hand, when an agent discovers that she is paid less than her peers, one potential response is to
reduce effort as a consequence of becoming disgruntled because of perceived unfair pay. Alternately, low
relative pay could have the opposite effect: an agent might expend more effort because she infers greater
opportunity for pay raises or because she is fearful of being fired or has generally become less
complacent. For the manager paid more than her peers, again, the response is unclear. Top-paid managers
might slack off because of limited opportunities for raises or become more motivated when they discover
that they are “stars” and work harder. Finally, pay disclosure may not affect manager effort at all (see
Charness and Kuhn (2007) for some evidence of this null result from a lab experiment). Peer pay may
simply be used to negotiate better pay with senior management and has no effect on effort provided for
productive purposes, particularly if wages are adjusted appropriately in response.

In this section, we explore the productivity response of divisions within dispersed and
concentrated firms around the period of the 1991-1992 pay controversy. These results are intended to be
suggestive only since there could be alternative explanations for our findings that are independent of peer
comparison or reduced effort by managers. Since we are agnostic about the timing effects of the
controversy on productivity, we run the analysis with two definitions of the “post” period: post 1990
(from the beginning of the controversy) and post 1992 (from the peak of the controversy and the 1992
SEC proxy ruling). We find results only with the latter definition and report those results here.

The productivity regression that we estimate takes the following form:

(7) Log div Sales/emply, = a + B1dispsr_q + P2 P0ost92 + Badisps,_1 * Post92 +

nf+dt+6dt
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We regress the log of division productivity in period ¢ on prior-period indicator variables for
whether the firm is dispersed, whether the year is after 1992, and an interaction term between the two, as
well as firm and year fixed effects.”” Results are shown in Table 6, Panel A. We find a negative and
statistically significant coefficient on the interaction term—evidence that is consistent with divisions in
dispersed firms exhibiting reduced productivity after 1992 relative to divisions in concentrated firms. The
magnitude of the effect is significant. For example, the coefficient -0.1483 represents 30% of a “within”
standard deviation of productivity. The coefficient is larger with a higher level of significance when we
restrict the sample to 1990-1997, a smaller window that excludes outlying years.

Next, in Table 6, Panel B, we use the restricted sample to evaluate whether divisional
productivity differs by whether the manager is below or above the mean salary in the year prior to the
year in which productivity is measured. We find that the division managers at the bottom end of the wage
distribution largely drive the lower productivity in the dispersed firms (Column 1). In fact, when we split
the sample into above- and below-mean division managers, we find no productivity differences between
dispersed and concentrated firms among division managers paid above-mean wages, while we see large
differences within the below-mean sample (Columns 2 and 3). This result indicates that the relative
change in productivity between dispersed and concentrated firms after 1992 is driven by a relative drop in
productivity among the low-wage earners in dispersed firms.

<< Insert Table 6 about here >>

These results suggest that division productivity declined after 1992 within the firms most affected
by increased pay visibility, particularly for managers at the low end of the pay scale. While there may be
many alternative explanations, the evidence is consistent with managers reducing productive effort when

they discover they are paid less than their peers.

1V.E. Alternative Explanations

3 We use prior-period indicator variables in this analysis because we assume that the effort response lags realized
pay by one period. Note that the sample size is reduced by approximately 50 percent because of this restriction.
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In this section, we explore alternative explanations for our results. We describe the tests and
report select findings in Table 7 and 8 (with remaining results in the Appendix).

One of the most significant concerns in interpreting our wage regression and productivity results
is that dispersed firms differ from concentrated firms in time-varying, unobservable firm characteristics,
and we are simply picking up differential trends in dispersed firms. A number of our previously reported
findings already counter this concern. First, we find in Table 4 that the changes in pay in dispersed firms
occur primarily in the two-year period after the pay controversy. Any alternative explanation that appeals
to trends differentially affecting dispersed firms would also have to exhibit this distinctive time pattern. *'
In addition, in Table A2 we report robust results using propensity score-matched firms in order to address
concerns about unobservable differences between dispersed and concentrated firms. The matching
method and variables used in the match are described in the table footnotes. Furthermore, the pairs
distance analysis in Table 5 does not use the geographic dispersion of firms but, rather, the proximity of
manager pairs within firms, regardless of firm dispersion. Again, an alternative explanation would have to
account for this second treatment approach. Finally, our asymmetric productivity results in Table 6 Panel
B find that the productivity drop in dispersed firms was entirely driven by low-wage workers, a result that
may be difficult to explain by macroeconomic, industry or IT trends during this period.

We also run several additional tests to specifically address this concern. Since differential trends
should not exhibit a specific break in 1990, one general test for these trends is to conduct tests of placebo
breaks. We split the sample by the 1990 break and pick a placebo break year in the middle of each sub-
panel. For the 1986-1990 subpanel, we create a dummy indicator to represent a 1987 placebo break year,
while for the 1993-1999 subpanel, we create a dummy indicator to represent a 1995 placebo break (we
exclude 1991 and 1992 in this analysis). We then recreate the differences-in-differences analysis of Table

3 Panel B with the placebo years and the two subpanels. Table 7 Panel A reports the results as triple

3! In unreported tables, we also show that PRS and PPS changes are more pronounced within the subsample of
dispersed firms that disclosed less prior to the 1992 SEC ruling because they paid a greater proportion of
performance-based pay that was not mandatory to disclose. This “intent-to-treat” approach would have to be
explained by any alternative story.
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interactions for space purposes. Columns 1 through 3 and 4 through 6 report the results for the 1989 and
1995 breaks, respectively. The coefficients on PRS are negative and generally insignificant, and the PPS
estimates are also generally insignificant. These results are not consistent with alternative secular trends
that differentially affect dispersed firms unless they, too, affect firms only in the years immediately
following the 1991-1992 period. Table 7 Panel B reports a similar result for the productivity analysis,
with no significant interactions with the placebo breaks.

<< Insert Table 7 about here >>

Next, we conduct a number of tests in Table 8 to evaluate whether our results are in fact driven by
vertical comparison between the division managers and the CEOs.** Although it is hard to completely rule
out a vertical comparison effect, it is possible to pull together several pieces of evidence, taken
collectively, suggesting that vertical comparison is not the whole story behind our results.

If the 1991-1992 pay controversy led division managers to consider the CEO as the most salient
referent and, as a result, pay increased for all division managers, we should expect greater pay co-
movement between the CEO and division managers within a firm after 1990, regardless of geographic
proximity. In Table 8 Panel A, we regress division manager pay on CEO pay for the whole sample and
include division fixed effects to estimate the relationship between changes in division manager pay and
CEO pay (i.e., co-movement of pay within the firm). Not surprisingly, CEO and division manager pay
co-move (the coefficient on CEO pay is positive and significant), however, there is no increase after 1990
for the pooled sample (or within the concentrated or dispersed subsamples, not reported).

In Panel B, we investigate whether the increase in PRS in dispersed firms after 1990 (one key
result from Table 3) is robust to the inclusion of CEO pay. If the effect is due purely to a vertical
comparison, this result should disappear. We repeat the division fixed effects regressions Table 3

(columns 2, 4 and 6) for dispersed firms and include CEO pay directly and interacted with the Post 1990

#Relatedly, Wade, O’Reilly and Pollock (2006) show that over- or underpayment of CEOs cascades down to lower
managerial levels with the effect diminishing at lower organizational levels.
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dummy. The coefficient on PRS*Post 1990 declines somewhat in two of the three specifications (and
becomes marginally insignificant in one), but generally the results from Table 3 still hold.

Finally, in Table 8 Panel C, we investigate whether the CEO-division manager pay gap narrows
after the controversy -- which would be consistent with a vertical comparison -- and whether this differs
by geographic proximity. We define the pay gap as the logarithm of the ratio of CEO Pay / Division
manager pay for all pay measures and estimate division fixed effects regressions that include both post
1990 and dispersed dummy variables and their interaction. The results suggest that the gap widened after
1990, i.e., CEO pay increased at a faster rate relative to division manager pay regardless of geographic
proximity. These results suggest that vertical comparisons may play some role, but cannot be the whole
story behind our findings.

<< Insert Table 8 about here >>

Next we consider several alternative explanations not related to peer comparison that could
explain the increase in PRS in dispersed firms in the post-1990 period. In the first alternative explanation,
IT productivity improved over the same period as the pay controversy and SEC rule implementation,
facilitating greater team production (increase in @), especially in dispersed firms.”* Adoption, for
example, of networking and telecommunications infrastructure, fax machines, email and common
operating systems and software enabled division managers to coordinate their activities during the 1990s
to a greater degree than during earlier periods.*

Again, the results in Table 4 show that the pay changes occur primarily in the period just after the
1991-1992 controversy, which is at odds with the IT explanation. We also look to test this explanation

directly, using IT productivity (measured by number of PCs per employee in the firm). If IT intensity

3 IT may also improve communication about pay, which is another related explanation for our results. This falls
under the category of a technological change that affects the difference in information between geographically-
dispersed and concentrated firms.

** Theoretically, increased IT productivity may have the opposite impact—namely, greater monitoring of agents.
Under this argument, IT enables principals (CEOs, group managers, directors) to monitor the activities of division
managers more closely and, therefore, understand their individual contributions with greater accuracy, negating the
free-riding aspects of team production or the distortions from multitasking that occur with less-accurate monitoring.
However, we do not consider this scenario, as it would bias the results away from our findings.
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drives increased pay co-movement, we would expect to see greater pay co-movement post-1990 in more
IT-intensive firms. In the subsample of dispersed firms, we interact the referent pay*1990 interaction
with IT intensity and predict a positive coefficient if IT drives co-movement. In all specifications, the
coefficients are negative and generally insignificant, particularly in the models with division fixed effects
(reported in Table A3 in the Appendix).

The second alternative is that the practice of rotating division managers through multiple
divisions, particularly in dispersed firms, increased during the 1990s as a method of grooming future
leaders for roles as top managers. This increased rotation, in turn, may have led to increased co-
movement in division manager pay, due not to peer comparison, but simply to convergence in job
characteristics between division managers and to the stickiness of compensation plans. To explore this,
we investigate whether tenure decreased relatively more in dispersed firms after 1990, reflecting
increased job rotation. We do not find evidence of this (reported in Table A4 in the Appendix).
Moreover, based on our interviews with Hewitt Associates, the practice of horizontal rotations for
division managers was uncommon during this time frame. It is also not clear how horizontal rotation
would explain stronger effects in the years just following the rule change.

Another alternative story is that the 1991-1992 pay controversy coincided with the end of the
1990-91 recession coincided with the pay controversy, and dispersed firms responded differently to the
recovery than concentrated firms. This alternative is compelling because it shares similar timing
characteristics with the main explanation. We argue, however, that this story is unlikely to drive our
findings for three reasons: First, it does not appear that the recession differentially affected our two
groups of firms.>> Second, if the recession differentially affected dispersed firms, we should also see
symmetric and opposite effects during the actual 1990 recession year. Specifically, the 1990 indicators in
Table 4 and the 1987 placebo break test in Table 6 should produce significant estimates, but they do not.

Finally, it is hard to articulate recession-based explanations for i) the pairs distance results in Table 5 that

33 In an unreported figure, we plot five firm performance metrics over time by geographic concentration. Dispersed
and concentrated firms exhibit similar patterns during the recession and early recovery period across all five
measures.
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use an alternative treatment that does not rely on overall geographic dispersion of the firm; and ii) the
asymmetric productivity result in Table 6 Panel B that shows that the productivity drop in dispersed firms
was driven by managers at the low end of the wage spectrum. We argue that these points, taken together,
make a recession-based alternative story unlikely.

The last alternative story is that our measures of dispersed and concentrated firms are inadvertent
proxies for underlying time-varying industry or geographic effects. For example, if most concentrated
firms are technology firms based in California, and most dispersed firms are manufacturing firms based in
the Midwest, then, perhaps, we are capturing relative California-Midwest trends or technology-
manufacturing trends. Figure A1l plots the distribution of concentrated and dispersed firms by industry.
While there are some differences visible at the two-digit SIC level, on aggregate, the industry
composition broadly matches between the two groups. As an additional check, we rerun the main
specifications, excluding industries that are highly skewed to either concentrated or dispersed firms, and
find that the results remain, as do the results of the propensity-score matched sample, which matches on
industry in addition to other variables (Table A2).*° Another possible story is that our measure of
dispersion is picking up characteristics affiliated with the location of firm headquarters. Figure A2 shows
the distribution by headquarters location. As with industry, there is no broad regional skew between the
two types of firms, although there are state-level differences. Similar to the industry analysis, when we
rerun our analysis excluding skewed states and run the matched analysis, we obtain economically similar
and statistically significant results.”’” Finally, we run the specification in Table 3 with division state*year
fixed effects and the results are essentially unchanged (unreported).

In sum, we do not find compelling evidence that these alternative explanations are driving our

results.

3% We did this in two ways. First, we excluded the highly-skewed industries (high levels of concentrated or dispersed
firms) 2-digit SIC codes 28, 36, 37. We also ran the analyses including all industries that were between 15- and 85-
percent concentrated, excluding the tails on both ends.
37 In this analysis, we exclude California, Massachusetts, Michigan, Minnesota and Virginia, states that were highly
skewed toward either concentrated or dispersed firms.
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V. Conclusion

In this study, we find evidence consistent with peer comparison influencing pay policies for
executives inside firms. Our underlying approach is to measure changes in pay co-movement, pay
disparity and productivity by exploiting the public controversy about CEO pay that occurred in 1991 and
1992. We argue that the increased media coverage on CEO pay and the associated SEC ruling that
mandated greater pay disclosure led to greater awareness of pay and, hence, greater peer comparison
throughout all managerial ranks, particularly between non-proximate managers who had greater
information frictions.

We present the results of three difference-in-difference analyses that, taken together, support the
argument that firms’ pay policies respond to peer comparison and concerns about internal equity. In
general, we find evidence that pay distance between managers and division productivity increased during
this period. However, these measures increased /ess among firms and managers that were more affected
by the 1991-1992 pay controversy. Specifically, after the controversy, we find increases in PRS (pay-
referent sensitivity)—or greater co-movement of division manager pay—and decreases in PPS (pay-
performance sensitivity) in geographically-dispersed firms, but not in concentrated firms. Notably, these
changes occur in the two-year period following the controversy, with no observed pre or post trends. In
our pay distance analysis, we find that distance in residual pay increases less between pairs of division
managers located in different states relative to pairs of managers located in the same state, who were
likelier to have been sharing pay information prior to the controversy. Finally, we find that division
productivity in dispersed firms increases less after the pay controversy relative to divisions in
concentrated firms and that this effect is driven by managers at the low end of the wage distribution for
division managers. Altogether, our findings suggest that wage comparisons between peers within firms
and concerns for “pay harmony” affect firms’ policies on setting pay for executives. The results are also
consistent with principals facing a tradeoff between the incentive effects of performance pay and the

effects of peer comparison that arise from unequal pay.
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The unique contribution of the paper is that it demonstrates how firms’ pay policies respond to
concerns about internal equity, which, to our knowledge, has not been documented elsewhere. This
research also raises questions for future research on the costs of pay disclosure and on labor markets more
generally. What are the equilibrium consequences of the changes in wage contracts resulting from
increased access to pay information? From the firm’s perspective, these consequences may range from
pay ratcheting to aggregate shifts in worker effort or firm-specific investments and turnover. Each of
these changes, in turn, may have performance consequences for firms. From the employee’s perspective,
increased pay information may influence decisions to join firms and shift the relative importance of
internal and external benchmarks, thereby having larger labor-market consequences. Aside from the
contributions in this paper, these areas represent potentially fruitful avenues for further research as we

broaden our understanding of peer influence within firms.
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Figure 1: Press mentions

Wall Street Journal Articles Mentioning Executive Compensation

150
|

100
|

# articles

o -
1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

Annual counts of articles appearing in the Wall Street Journal between 1986 and 1999 with any of the following

phrases: “executive compensation,” “executive pay,” “CEO compensation,” and “CEO pay.” Source: Factiva.
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Figure 2: Intra-firm Variance in Pay (coefficient of variation) over time: Dispersed vs.
Concentrated Firms

Base salary
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Median coefficient of variation (sd/mean) of Base salary, Salary + bonus and Total compensation. The figure has
been locally smoothed using a lowess estimator with a bandwidth of 0.45. The sample includes all firms with more
than ten years of observations in the panel and for which divisions appear, on average, in at least 50 percent of the
years. The x-axis represents fiscal-year ends (not calendar-year time) so that, for example, the data at 1992 represent
compensation granted at year end for work completed during 1992. The figure excludes outlying years of the survey
(1986, 1998 and 1999).
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Table 6 Panel A: Divisional Productivity Differences

Log (Sales/employee) All years 1990-1997
(@) 2 (€)] “)
Dispersed* Post 1992 -0.1483* -0.1524** -0.1776** -0.1940%**
(0.0793) (0.0774) (0.0863) (0.0834)
Dispersed -0.0006 -0.1441%** 0.1244 -0.1236
(0.0681) (0.0590) (0.1307) (0.0925)
Post 1992 0.3322%** 0.3288*** 0.3635%** 0.3253%**
(0.0811) (0.0811) (0.1042) (0.1026)
R-squared 0.017 0.050 0.013 0.057
Year FE Y Y Y Y
Firm FE Y N Y N
Observations 4723 4723 3139 3139

Table 6 Panel B: Divisional Productivity Differences — Asymmetric Effects

Log (Sales/employee) 1990-1997
All firms Ator above Below mean
mean pay pay
(@) 2 3)
Dispersed*Post 1992*Below mean pay  -0.2706**
(0.1156)
Dispersed*Post 1992 -0.0757 -0.2554**
(0.0908) (0.1103)
R-squared 0.019 0.015 0.011
Year FE Y Y Y
Firm FE Y Y Y
Observations 3139 1667 1472

Standard errors clustered by firm. *** = p<0.01, ** = p<0.05, * = p<0.1. Dependent variable, log Sales/employee,
is calculated as division sales divided by the number of division employees. Below mean pay is a dummy equal to 1
if division manager pay is below mean pay, where mean pay is defined as mean base salary of division managers in
the year prior to the year in which productivity is measured. Firm and division controls are the same as those in
Table 2. Refer to footnote in Table 1 for additional definitions. All dependent variables lagged by one year and,
therefore, sample only includes division observations with adjacent one-year lagged observation.
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Table 8: Alternative Explanation: Vertical Comparison to CEO Pay

Panel A: CEO-Division Manager Pay Co-movement

Total
Log Division Manager pay type: Base salary Base + bonus  compensation
N=10312 (@) 2 3)
Post 1990 0.5019 0.1737 0.2184
(0.50806) (0.4350) (0.3747)
Log CEO pay 0.0880*** 0.2559%** 0.3411%***
(0.0319) (0.0330) (0.0278)
Log CEO pay * Post 1990 -0.0282 -0.0069 -0.0086
(0.0387) (0.0311) (0.0265)
R-squared 0.383 0.431 0.536
Firm and division controls Y Y Y
Firm performance * Post 1990 Y Y Y
Division FE Y Y Y

Panel B: Robustness of 1991-1992 Pay Controversy Effect on PRS in Dispersed Firms

Total
Log Division Manager pay type: Base salary Base + bonus  compensation
N=4225 @)) 2 (€)
Log CEO pay 0.0149 0.1352%** 0.1453%**
(0.0436) (0.0415) (0.0385)
Log referent pay (PRS) 0.1111* 0.2271%** 0.3575%**
(0.0589) (0.0582) (0.0430)
Log division sales (PPS) 0.0916%** 0.1075%** 0.1287%**
(0.0109) (0.0155) (0.0150)
Post 1990 Interactions
Log CEO pay * Post 1990 0.0126 0.0083 -0.0150
(0.0439) (0.0402) (0.0372)
Log referent pay (PRS) * Post 1990 0.1048* 0.0692 0.1031**
(0.0532) (0.0523) (0.0464)
Log division sales (PPS) * Post 1990 -0.0177%* -0.0218** -0.0284**
(0.0073) (0.0103) (0.0122)
R-squared 0.608 0.635 0.736
Firm and division controls, year FE Y Y Y
Firm performance * Post 1990 Y Y Y
Division FE Y Y Y
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Panel C: Effect of 1991-1992 Pay Controversy on CEO-Division Manager Pay Ratio, Dispersed

versus Concentrated Firms

Total
Log pay type: Base salary Base + bonus  compensation
Pay ratio: CEO/Div CEO/Div CEO/Div
N=7845 (@)) 2 3
Post 1990 0.3034*** 0.1890** 0.2200**
(0.0699) (0.0767) (0.1080)
Dispersed 0.0235 0.0741 0.1559%**
(0.0332) (0.0538) (0.0611)
Dispersed * Post 1990 -0.0449 -0.0589 -0.0272
(0.0298) (0.0444) (0.05006)
R-squared 0.316 0.235 0.351
Firm and division controls Y Y Y
Firm performance * Post 1990 Y Y Y
Division FE Y Y Y

Standard errors clustered by firm. *** = p<0.01, ** = p<0.05, * = p<0.1. Log CEO pay refers to CEO
base salary in Columns (1), CEO salary+bonus in Columns (2) and CEO total compensation in Columns
(3). All pair-wise interactions and direct effects included in specification. Firm and division controls are
the same as those in Table 2. Refer to footnote in Table 1 for additional definitions.
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Appendix A: Data Description and Sample Representativeness

The primary dataset used in this study includes a panel of more than 300 publicly-traded U.S.
firms over the years 1986-1999, spanning a number of industries. The data are collected from a
confidential compensation survey conducted by Hewitt Associates, a leading human resources consulting
firm specializing in executive compensation and benefits. The survey is the largest private compensation
survey (as measured by the number of participating firms), and the participants are typically leaders in
their sectors. More than 75 percent of the firms in the dataset are listed as Fortune 500 firms in at least
one year, and more than 85 percent are listed as Fortune 1000 firms. In general, Hewitt survey
participants also participate in other compensation consulting firm surveys (e.g., Hay Associates, Mercer,
Towers Perrin, to name a few) and do so primarily to receive information about pay practices to use as a
competitive benchmark in evaluating their own compensation programs. It is important to note that the
sample includes many more firms than Hewitt’s consulting client base, with at least 50 percent of the
firms as survey participants with no other relationship to Hewitt.

We believe the survey data are accurate for several reasons. First, Hewitt personnel are
knowledgeable about survey participants because they are assigned to specific participants for several
years. Furthermore, while the participating firms initially match their positions to the benchmark
positions in the survey, Hewitt personnel follow up to verify accuracy and spend an additional eight to ten
hours on each questionnaire evaluating the consistency of responses with public data (e.g., proxy
statements) and across years. Finally, participants have an incentive to match positions correctly and
provide accurate data because they use the survey results to set pay levels and design management
compensation programs.

Clearly, an important issue in datasets such as this one is the question of sample selection and
whether the firms in the dataset are distinct from, or representative of, employers of similar size in their
industry. The survey participants are typically the leaders in their sectors and, in fact, more than 75
percent of the firms in the dataset are listed as Fortune 500 firms in at least one year. We evaluate the
representativeness of the broader sample by comparing key financial measures of our survey participants
to a matched sample from Compustat. We begin by matching each firm in the Hewitt dataset to the
Compustat firm that is closest in sales within its two-digit SIC industry in the year the firm joins the
sample. We then perform Wilcoxon signed rank tests to compare the Hewitt firms with the matched firms.
While the firms in the Hewitt dataset are, on average, have slightly larger sales than the matched sample,
we find no statistically significant difference in employment and profitability (return on sales). We also
find no statistically significant difference in sales growth, employment growth, or annual changes in
profitability for all sample years. We also calculate financial measures for the sample of Compustat firms

with 10,000 employees or greater over the period from 1986 to 1999 (excluding firms operating in
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financial services). On average, survey participants are more profitable, but growing at a slower rate than
those in the sample of large Compustat firms. This is consistent with our observation that the firms in our
sample are likely to be industry leaders (hence, slightly more profitable) and also large (hence, the slightly
slower growth). In sum, the survey sample is most representative of Fortune 500 firms (for more details,

see Rajan and Wulf, 20006).

Appendix B: Identification strategy
To be more precise and to illustrate our identification strategy, we introduce the following two

(unobservable) variables: ¥ and 6. Y(I) € [0,1] represents the strength of peer influence on pay as a

function of /, the degree of pay information available in the environment, where %—lf > 0. As such, the

elasticity of pay with respect to referent pay can be represented as S,y (I). I=1 is an environment with
full information about peer pay; I=0 is an environment with no information.

The variable 8 represents all unobservable factors that simultaneously affect pay across division
managers that are not captured through existing controls (i.e., team production, selection, common
shocks). Critically, p,,g = corr(w_g:, 6) > 0; that is, an increase in 0 is correlated with an increase in

peer pay. This correlation creates our challenge in separately identifying the effect of 1 and 8 on pay and

will bias upward the estimate of 8, in equation 3 such that £, = B, + pwe Z—g.
w

In an attempt to address this problem, we estimate 3, for firms operating in different information
environments. More specifically, consider the following equation that includes 8 and an unbiased f3,:
War = @+ BiSar + B (DW_qr + o6 + -,

where g measures the association between wages and unobservable factors unrelated to peer influence.
We assume 1 (1) is full information sharing and ¥ (0) is no information sharing and that iy (1) > i (0),
leading to the following two equations:

Wae = - B (D)W_ge + Bob + -+

war = Bop(0)W_g¢ + Bgb + -
In our differences-in-differences models, we subtract the two equations and eliminate ¢80 , giving us an
unbiased estimate of $,1. To simplify and without loss of generality, if we define 1(0)=0 and (1)=1,
then subtracting these two equations will yield an unbiased estimate of ;. Similar logic applies for

estimates of 5, (PPS).
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APPENDIX - Additional Figures

Figure Al: Distribution of Geographic Concentration by Industry

Concentration by broad industries
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Figure A2: Distribution of Geographic Concentration by HQ State

Concentration by region
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APPENDIX — Additional Tables

Table A1: Empirical Implications for Peer Comparison

Panel 1: Wage Regressions: PRS and PPS

Pay Measures Sample Split Hypotheses Mechanism & Interpretation
Geography PRS*Post 90 PPS*Post 90
All Measures Dispersed B>0 B:1?0 e  QGreater access to information

facilitates peer comparison
e  Trade-off between PRS & PPS
(B1<0)
e Overall push to link pay to
performance (B> 0)
Concentrated B,=0 B1=0 e No Difference post-90

Panel 2: Pairs Distance Analysis: Pay Disparity

Same State Different Peer comparison Mechanism & Interpretation
State
Pre 90 & 8y 16, 6, >0 e  Greater access to information

facilitates peer comparison
o Less distance btw same-state
divisions pre 90

Post 90 8o +d, Gp + 61 + 6, n/a e Performance-based pay increasing
+ 65 across all firms
o More distance for all pairs
post 90

Difference-in- 01 61+ 65 63<0 o Difference between before and
Difference after 90 less for different-state
(post 90 — pre divisions
90)
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