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Abstract

This paper is an empirical study of the market for managers, more specifically the
effects of agency, human capital, and preferences on their promotion, tenure, turnover
and compensation. From a large longitudinal data set compiled from observations on
executives and their publicly listed firms, we construct a career hierarchy and report on
its main features. Our summary results motivate a dynamic competitive equilibrium
model, whose parameters we identify and estimate. Controlling for heterogeneity
amongst firms, which differ by size and sector, and also managers, whose backgrounds
vary by age, gender and education, our estimates are used to evaluate how important
moral hazard and job experience are in jointly determining promotion rates, turnover
and compensation.

1 Introduction

Chief executives are paid more than their subordinates, and internal promotions with the
firm are positively correlated with wage growth.! Since high ranking executives are almost
always drawn from the lower ranks, usually from within the firm, it is tempting to con-
clude that part of the reward from working hard in a low rank is the chance of promotion
to earn rents. Theory provides several possible explanations, ranging from human capital
acquired on lower level job, to superior ability being revealed with experience leading to
wage dispersion, or as the prize in a tournament played by lower ranked executives to
induce hard work.? The premise of all these explanations is the commonly held opinion
that the CEO is better off than those he supervises. Yet several studies, conducted with
data on executive compensation and returns from publicly traded firms, show quite con-
clusively that CEO compensation is more sensitive to the excess returns of firms than the
compensation of lower ranked executives.> Thus at the upper levels of the career ladder,
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differently ranked jobs do not have the same characteristics. Whether one job is more
desirable than another depends on the probability distribution of financial compensation
that generates his income, as well as its nonpecuniary costs and benefits.

To the best of our knowledge, no one has attempted to quantify how much a CEO
receives as a rent from human capital in management and leadership, and how much he
is compensated for receiving a more volatile income. A small but growing literature on
the structural estimation of moral hazard models investigates the empirical relationship
between the principal’s return and the agent’s compensation, in order to quantify how
incentives are used for inducing agents to work in the interests of their principals and
truthfully revealing their hidden information.* These studies find that estimates of the
higher risk premium necessary to compensate a CEO for a more uncertain income relative
to the second in command are of the same order of magnitude as differences in expected
compensation. Such findings do not resonate with common opinion, because they imply
the CEO receives very little pecuniary rent from his promotion to that position. Published
work does not, however, integrate human capital and its behavioral consequences into an
optimal contracting framework, confounding any attempt to gauge the degree of on-the-
job training provided at lower ranks relative to the nonpecuniary value of holding a job
at any given rank. More generally, the empirical importance of human capital in the
executive labor market, and the role of promotions in this process, is unclear.’

This paper is an empirical study of the effects of incentives, human capital, and pref-
erences of managers, with goal of explaining the differences in the promotion, tenure, job
turnover and compensation structure across managers.

We estimate a dynamic equilibrium model to analyze and disentangle the effects of
competition in the market for managers using data on internal promotions, job turnover
and the compensation of executives. Our data contain background information on execu-
tives, including age, gender, education, executive experience and the types of firms they
work for, plus detailed information on their compensation and the financial returns of their
firms. From the large longitudinal data set compiled from observations on executives and
their publicly listed firms, we define and construct a career hierarchy and report on its
main features. Our summary results motivate a dynamic competitive equilibrium model,
whose parameters we identify and estimate. Controlling for heterogeneity amongst firms
and managers, our estimates are used to evaluate how important moral hazard and job
experience are in jointly determining promotion rates, turnover and compensation.

Our data is described in the next section, where we define the job hierarchy and wage
compensation. Our measure of compensation is comprehensive, and includes salary and
bonus, stock and option grants, retirement benefits, as well as income directly attributable
to holding securities in the firm in lieu of a widely diversified portfolio. The compensation
data is augmented with data on the titles of the executives, along with their professional
and demographic background compiled from the Marquis "Who’s Who" . We define a
job hierarchy as the finest partition induced by a given complete and transitive preference
relation over a finite set of job descriptions and population of job transitions, extending
the empirical investigation of Baker, Gibbs and Holmstrom (1994) on internal promotion
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Khwaja (2006), Duflo, Hanna, and Ryan (2007), D’Haultfoeviller and Fevrier (2007), Einav, Finkelstein
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for a single case study firm with to promotion and turnover within and between all of
the roughly 2,500 firms encompassing about 30,000 and 60 job descriptions. In contrast
their data, the hierarchy induced by our data very sensitive to the precise definition of
the preference relation, and consequently we used a much weaker criterion for defining
differences in rank than in their seminal study. We estimated a probability transition
matrix for the seven rank hierarchy we found from our sample, to determine career patterns
within and between firms. Within each firm a clear pattern of advancement maps out the
evolution of managerial careers independently of compensation issues, and this pattern can
be extended in a natural way to job transitions between firms. We find that promotion
probability rises with tenure but the probability of firm turnover declines with tenure.
Overall, tenure is positively correlated with compensation, increasing in rank, and the
portion of the compensation tied to the excess return also increases in tenure and rank.
However, tenure has a relatively small negative effect on the compensation. MBA degree
increases promotion probability, firm turnover probability and compensation. We find
that executives who change firms typically move to higher ranks and are more likely to
leave firms with a large number of employees. Negative firm performance also increases
the likelihood of executives changing firms.

The equilibrium model is set up in Section 3. It is motivated by empirical regularities
we find in the data. First the compensation of the executives are sensitive to fluctuations
in the abnormal returns. In fact, the firm’s excess return (over and above the market’s
return) is the most important determinant of managerial compensation, suggesting the
importance of incentives and moral hazard. We find that in fact the higher the executive’s
rank in the firm, the more sensitive his compensation to the abnormal return. We also
find that firm turnover is positively correlated with promotions and higher compensation.
Executives choose job, firm and effort level every period. They have preferences over
jobs, particularly, effort is costly. These taste parameters vary across jobs and firms.
In addition, every period managers privately observe a firm-job specific taste shock. The
effort level is private information as well. While working they accumulate firm-specific and
general human capital. We assume human capital accumulation on a job is greater when
the manager exerts effort. The rate of human capital accumulation varies across jobs and
firm as well, therefore, working in some firms and jobs may increase the manager’s stock
of human capital. Firms offer contracts which provide incentives for managers to exert
effort. Because exerting effort increases the manager’s stock of human capital, future
promotion prospects provide incentives®. Thus, variation in compensation across firms
and jobs partially reflect the different opportunities to accumulate human capital and
different promotion prospects. In addition, managers’ age and rank imply differences in
career concerns affecting the optimal compensation schemes. The markets for executives
is competitive. Managers have different stocks of human capital and compensation adjusts
to clear the market for each skill set.”

Identification and our estimation strategy are discussed in Section 4, while some pre-
liminary estimates from the structural estimation are reported in the final section. We

Gibbons and Murphy (1992) develop and empirically test a model of optimal contracts in the presence
of career concerns in the marhet for CEOs.
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are observed, therefore, employers know the effort level the executives exerts given the contract.



used four metrics to assess how much agency problems in executive markets are miti-
gated by their career concerns. Two of these measure the impact of an executive shirking
rather than working, while the other two focus on the cost of eliminating the moral haz-
ard problem. We find that firms are prepared to pay hardly anything to eliminate the
moral hazard problem at the lower ranks, but that at the upper levels, the risk premium
paid to executives for accepting an uncertain income stream that depends on the firm’s
abnormal returns, are considerably greater. Career concerns greatly ameliorate the moral
hazard problem for lower level executives, but their importance declines monotonically
with promotion through the ranks. Overall our empirical findings, based on a large sam-
ple of executives employed by a broad cross section of publicly traded firms, demonstrate
that the design of the hierarchy and the promotion process are important tools, used
in conjunction with compensation schemes, for disciplining employees and aligning their
interests to the goals of the organization.

2 Data

The data for our empirical study was compiled from three sources. First we extracted
annual records on 30,614 individual executives from Standard & Poor’s ExecuComp data-
base, itemizing their compensation and describing their title, selected because they were
one the top eight paid executives of 2,818 firms in the S&P 500, Midcap, and Smallcap
indices in at least one year spanning the period 1992 to 2006. We coded the position of
each executive in any given year by one of 37 titles listed in Table 1, which formed the
basis of the hierarchy used in our empirical work and discussed in Figure 1 and Table 2.
Figure 1 describes the titles (the numbered circles in each rank) included in each rank,
with rank 1 being the highest rank in the hierarchy and rank 15 being the lowest rank.
The arrows drawn between titles describe executives transitions (promotions and demo-
tions) from title to title. For tractability reasons, we only drew an arrow if the percentage
of executive moving from title x to title y is at least 2%. Table 2 provides descriptions
of the titles in each rank. Below we define a career hierarchy, explain how and why our
particular ranking schemed was adopted, depict the relationships between the original
positions, the hierarchy and the sample transitions observed, and construct the transition
matrix between ranks to illustrate promotion and turnover patterns.

Data on the 2,818 firms were supplemented by the S&P COMPUSTAT North Amer-
ica database and monthly stock price data from the Center for Securities Research (CSP)
database. We also gathered background history for a sub-sample of 16,300 executives, re-
covered by matching the 30,614 executives from our COMPUSTAT data base using their
full name, year of birth and gender with the records in Who’s Who, which contains bi-
ographies of about 350,000 executives. Summary statistics for the subsample are given in
Tables 3 and 4 in terms of the types of firms our sample executives work for, and the ranks
they hold, by their background characteristics and job experience. The selected executives
come from larger firms than those for which there is no background information, and only
1800 of the 2,818 firms in our original sample contained at least one executive listed in
Who’s Who. The matched data gives us unprecedented access to detailed firm character-
istics, including accounting and financial data, along with their managers’ characteristics,
namely the main components of their compensation, including pension, salary, bonus,



option and stock grants plus holdings, their socio-demographic characteristics, including
age, gender, education, and a comprehensive description of their career path sequence
described by their annual transitions through the 37 possible positions.

The last part of this section reports results from multinomial logit and wage regression
analyses, to characterize the stylized facts about promotion, turnover, retirement and
compensation, conditional on an executive’s background and experience.

2.1 Hierarchy and Transitions

In this paper a career hierarchy is defined as a rational (complete and transitive) ordering
over a set of jobs or positions. Thus a career hierarchy is any partition of jobs that does
not contain the possibility of promotion cycles, that is any job sequence of promotions
starting and ending at the same position. We follow Baker Gibbs and Holmstrom (1994),
by defining the ordering on the basis of job transitions in the worker population alone,
rather than factoring in other characteristics of jobs and their respective compensations as
well. Their approach is particularly amenable to addressing life cycle issues and analyzing
human capital.

Baker et al devised the rule that if greater than one percent of all transitions from job x
were from x to job gy, and more than one percent transitions from y were from y to z, then
the jobs x and y are assigned to the same rank. The predominant transition flow, which
defines the direction of promotion, determined the order in which jobs and ranks are listed
in their job transition matrix, where jobs for which there are mainly outflows to other jobs
in the sample being listed in the top left. Applying this rule to their data set, a case
study involving a single firm with 17 positions and 69,840 employee years, yielded 8 ranks.
Their job transition matrix is (almost) upper block triangular and therefore satisfies the
transitivity property, implying their ordering is rational for the sample population. If we
apply the same rule to our full data set, however, then only one rank emerges from our
37 defined positions for the 85,748 employee years in our data if transitivity is imposed as
well. Our data set, containing both internal and external transitions across many firms in
a more narrowly defined labor market, does not support a (nontrivial) hierarchy if such a
stringent rule is used to characterize a rational ordering. For this reason we used a weaker
criterion to characterize the ordering, defined as follows. Let x = y mean there are more
transitions from y to x than x to y. Then z is ranked at least as highly as y if x > y
and/or if z = z = ... »= y. By construction this is a rational ordering. Figure 1 illustrates
the relationship between jobs, transition patterns and ranks in our data set. As Table 1
shows, this ordering supports 7 ranks.

Table 2 describes the patterns of job to job transitions within firms per year, the
upper-right triangle showing promotions (yearly transitions into higher ranks) and the
lower triangle showing demotions. Its diagonal elements shows that changing rank occurs
only infrequently. Depending on rank, between about 80 percent and 95 percent remain in
their position at the end of the year. Our definition of the ordering for jobs aggregates to
ranks and hence the integer in any off-diagonal cell (7, j) of the transition matrix exceeds
the number in (7,4), almost without exception. Thus promotion is more common than
demotion, by construction. Thus 99 percent of Rank 2 officers remain at that level or
are promoted, that is conditional on staying in the sample. However demotion is not a
rare event, particularly in the middle levels, where demotion by one rank from Rank 4



is more common than promotion by one rank. Promotion to an adjacent rank is almost
invariably more common than promotion to any other rank, but at lower ranks skipping a
rank is more common than being promoted to the next one. Demotions are also monotone
decreasing in rank, for example more than twice as many slipping one rank as opposed to
three.

The last two rows in the top panel of Table 2 represent the number/percent of entries
into the rank from other ranks, while the two right columns give the number/percent who
exit the rank for another one, that is conditional on remaining in the sample. The two
right columns are the number/percent of executives exiting the rank. For example, the
highest rank, Rank 1 has 33 percent of entry but only a 12 annual exit rate yearly, Rank 2
also has more entries than exits, the differences decline in the rank, but in the lower ranks,
there is more exit than entry as would be expected of entry level jobs. Our choice of the
order relation is confirmed by the fact that every cell has nonzero entries, and most of
the off diagonal cell numbers exceed one percent of the total number of changes, whether
measured as an exit from the rank, or an entry into it.

Executive turnover rates from one firm to another are displayed in the lower panel
of Table 2. Overall, transitions that involve changing firms are small relative to internal
transitions, accounting for 1.6 percent of the observations. The bottom row shows that a
substantial fraction of all firm-to-firm transitions are into higher ranks. Taking proportions
of the bottom row elements to their corresponding rank sizes, the panel also shows that
the rate declines with rank, very few executives changing firms into the lower ranks. The
row entries describe the percent of transitions from a rank as a fraction of all transitions
involving firm turnover from the rank. For example, 52% of executives who moved from
Rank 1 move into the same rank in a different firm. The rest of the movers move into
lower levels in other firms. External transition patterns are different from the internal
transitions. Below Rank 2, conditional on turnover, a promotion is more likely than not,
in contrast to the top panel, where the diagonal elements are dominant. A large percent
of executives who change firms in Ranks 2 and 3 move to Rank 1. Comparing external
moves into a rank with total moves into the same rank, more than one quarter of Rank
2 officers are brought in from outside (496 out of 1872), a much higher proportion than
for any other rank. Note too, from the top panel, that conditional on remaining in the
sample, Rank 2 executives have a lower hazard rate out of their job than the other ranks.

2.2 Executive and Firm Characteristics

Most of the characteristics of the executives and firms in the subsample of matched
data require no (further) explanation, but the construction of several variables merit a
remark. The sample of firms was initially partitioned into three industrial sectors by
GICS code. Sector 1, called primary, includes firms in energy (GICS:1010), materials
(1510), industrials (2010,2020,2030), and utilities (5510). Sector 2, consumer goods, com-
prises firms from consumer discretionary (2510,2520,2530,2540,2550) and consumer staples
(3010,3020,3030). Firms in health care (3510,3520), financial services (4010,4020,4030,4040),
information technology and telecommunication services (410, 4520, 4030, 4040, 5010) com-
prise Sector 3, which we call services. In our sample 37 percent of the firms belong to the
primary sector, 28 percent to the consumer goods sector, and the remaining 35 percent
to the services sector. Firm size was categorized by total employees and total assets, the



median firm in each size category determining whether the other firms are called large or
small. The sample mean value of total assets is $18.2 billion (2000 US) with standard de-
viation $76.2 billion, while the sample mean number of employees is 23,659 with standard
deviation 65,702.

Four measures of experience were included to capture the potential of on-the-job train-
ing. Executive experience is the number of years elapsed since the manager was first
recorded as one of the top eight paid executives in the sample. Tenure is years spent
working at the employee’s current firm. We also tracked the number of moves the man-
ager made throughout his career in different jobs and ranks, as well as the number of
moves since becoming an executive. Promotion is a indicator variable for whether the
manager was promoted recently or not.

We followed Antle and Smith (1985, 1986), Hall and Liebman (1998), Margiotta and
Miller (2000) and Gayle and Miller (2008a, 2008b) by using total compensation to measure
executive compensation. Total compensation is the sum of salary and bonus, the value of
restricted stocks and options granted, the value of retirement and long term compensation
schemes, plus changes in wealth from holding firm options, and changes in wealth from
holding firm stock relative to a well diversified market portfolio instead. Changes in wealth
from holding firm stock and options reflect the costs a manager incurs from not being able
to fully diversify his wealth portfolio because of restrictions on stock and option sales.
When forming their portfolio of real and financial assets, managers recognize that part of
the return from their firm denominated securities should be attributed to aggregate factors,
so they reduce their holdings of other stocks to neutralize those factors. Hence the change
in wealth from holding their firms’ stock is the value of the stock at the beginning of the
period multiplied by the abnormal return, defined as the residual component of returns
that cannot be priced by aggregate factors the manager does not control. (In our sample
the mean abnormal return is -0.005 with standard deviation 0.6, and we do not reject the
null hypothesis that it is uncorrelated with the stock market.)

Table 3 describes the characteristics of management by sector and firm size. At 27
percent, Rank 2 is the most commonly observed rank, which reflects the diversity of
promotion schemes across firms. By way of contrast, the top and bottom ranks each
only contribute 6 percent to the sample population. The distribution of ranks across
the three sectors is roughly independent but small firms, as measured by either assets of
employment, have a greater proportion of their executives congregating in the lower ranks,
with 30 percent versus 20 in the bottom two ranks.

The mean age of executives is almost 54 years with a standard deviation of about
9. Only 4 percent of the sample are female, ranging between 3 percent in the primary
sector and 5 percent in the consumer sector. Roughly speaking, formal education is
uniformly distributed evenly between bachelor degree or less, professional certification
(in accounting or law for example), MBA, some other Master’s degree, and Ph.D. The
distribution is approximately independent of firm size and sector, ranging from 15 percent
with an MS/MA in the consumer sector to 27 percent in small firms by employee for
professionally certified executives.

Tenure in the firm averages about 14 years, about 40 years less than age, with standard
deviation of about 11, two years more. The sectors are ranked the same way with respect
to age and tenure; similarly firms with small assets have both the oldest executives and



the longest tenure. In these respects average age, firm sector and size are almost sufficient
statistics for average tenure, giving the deceptive appearance at this level of aggregation
that executives within firms follow a well defined career track. Averaging across the
sample, there are two rank and/or firm turnover moves per observation, one of which
has occurred since acquiring executive status. About one third of executives have been
promoted within the last two years.

The most important differences between the executives across firm size and sector relate
to their compensation. Regardless of which measure is used, the mean salary and bonus in
small firms is about two thirds the mean in large firms, about half the total compensation,
with standard deviations about one third smaller. This suggests that similarly named
positions in small firms are not comparable to their analogues in large firms and may help
explain differences between internal and external transitions.

Summarizing differences across firm type, the consumer sector has the lowest percent
of executives with advance degrees and the highest percent of female executives, while the
service sector has the lowest average tenure and the highest promotion rate and highest
total compensation. Total compensation is roughly twice as large in large firms (using
both measures), promotion and turnover rates are greater, tenure is lower, and there are
more executives holding MBA degrees.

Table 4 describes the characteristics of executives by rank. The average age between
Rank 1 and 3 declines from 60 to 52, but is more or less constant as rank falls off further.
Similarly average tenure is roughly constant in the lower and middle ranks at 14 but rises
to 15 and 17 for Ranks 2 and 1 respectively. The average gap between Ranks 1 and 3 in
executive experience is 6 years. To summarize, relative to the lower ranks, Ranks 1 and
2 are 8 years older, with only 6 years more executive experience and just 2 years more
tenure, late bloomers hired by the firm late in their career. Not that they are likely to
move more than those who do not reach the top levels; although 8 years older the they
average the same number of past moves, before and after becoming an executive.

Females form a very small fraction of the executive sample, and they are not uniformly
distributed by rank. By a factor of two to three, females congregate in the lower executive
ranks relative to males; 2 percent of the top two ranks are females, while 6 percent of
Ranks 5 and 6 are female. With regard to the education background variables, the two
most striking features are that there is higher percent (out of total executives in the rank)
of executives with MBA degrees in the top 4 ranks, the percent of executive with another
Masters degree or a Ph.D. is greater in the bottom there ranks, and there is a larger
percent of executives with professional certification in the bottom 4 ranks.

Average total compensation and the salary components rise from Rank 7, are maxi-
mized at Rank 2, at levels that are more than twice as high as the corresponding figures
for Rank 7, and decline. The salary component for Rank 1 is only eclipsed by Rank 2,
but it is an open question whether the total financial compensation package offered for a
Rank 1 position is more or less desirable than the offer for a Rank 5 position. Although
the average compensation $2.7 million for Rank 2 exceeds the Rank 5 mean by almost
$400,000, the standard deviation for the former is more than twice that of the latter. For
example, if all compensation variation observed in the data was resolved before an execu-
tive accepted a position, implying the standard deviation simply reflects heterogeneity in
fixed pay contracts, then there would be many Rank 5 positions that pay better than many



Rank 2 positions. Alternatively if all the variation in compensation was resolved after the
executive accepted his job, implying the standard deviation is a measure of the income
uncertainty, the executive would prefer Rank 5 to Rank 1 position if he was sufficiently
risk averse.

2.3 Compensation

Table 5 reports OLS and LAD results from regressing how compensation varies with firms’
and executives’ characteristics. The (conditional) level effects are given in the first two
columns of estimates, their interactions with abnormal returns in the second two. Con-
trolling for background demographics and tenure more or less leaves intact the qualitative
rank ordering on total compensation we found in Table 3. Total compensation to Ranks
6 and 7 differ by a statistically insignificant amount, and then rises with promotion, spik-
ing at Rank 2, compensation to Rank 1 falling between Ranks 3 and 4. In contrast the
unconditional means and standard deviations reported in Table 3, however, the results
from the regression analysis separate the effects of excess return, which induces uncer-
tainty to manager’s total compensation, from the background variables that determine
observed heterogeneity. Note that Rank 1 is more affected by excess returns than every
rank except 2. Thus Rank 1 has a lower (OLS) or the same (LAD) estimated mean and
more dependence on abnormal returns than Rank 3, while Rank 2 has a higher mean but
more dependence than Rank 3. Therefore Rank 3 offers a superior total compensation
package to Rank 1, and for sufficiently risk averse executives, a more attractive compen-
sation package than the Rank 2. Continuing in this vein, dependence on excess returns
is essentially eliminated by remaining in the middle or lower ranks; our results show that
Ranks 4 though 7 are hardly affected by excess returns.

All the firm size and sector variables have significant coefficients except the OLS es-
timator of the level effect distinguishing the consumer from service sector. None of the
background variables for executives interact significantly in the OLS regression, but al-
most all have significant level effects irrespective of estimator. A notable exception are the
coefficients relating to gender. The OLS estimator indicates that gender has no effect on
compensation level or its dependence on abnormal returns, whereas the LAD estimator
implies there is a small positive level effect of $91,731 and significantly reduced depen-
dence on abnormal returns, both factors making an executive positions more attractive to
females relative to males.

With respect to education the OLS results show, that after controlling for the other
observed differences, Ph.D. and MBA graduates earn more than $300,000 in excess of
executives with undergraduate degrees only, who earn $386,793 more than those with
professional certification only. Compensation is quadratic in age as is the case in wage
regressions for many occupations. Tenure, executive experience and the number of past
moves have statistically significant effects on compensation but are small and inconse-
quential in magnitude. More noteworthy is the large estimated sign-on bonus associated
with turnover, $551,859 for LAD and $994,989 for OLS.

Overall our results suggest that after controlling for rank and firm type, there are
significant returns from acquiring general human capital in formal education, but little
from firm specific capital that is measured in terms of tenure within any one job and/or
experience acquired at a variety of jobs. Similarly gender is not a useful predictor of



wages given the other executive’s and other characteristics and the nature of the job. To
summarize, aside from formal education, job transitions and the abnormal returns of their
own firms are the main drivers determining how wealthy executives become.

2.4 Promotion and Turnover

The coefficients on logistic regressions, reported in Table 5, indicate how the probability
of internal promotion, external promotion and turnover vary with firm and individual
characteristics. Accounting for executives fixed-effects or firm fixed-effects in internal
promotions, where we have the most observations, does not change the correlations much.
The coefficient on the ranks show that the lower the rank the higher the probability of
being promoted, implying that promotions up the ranks become more infrequent and the
hierarchy looks like an inverted cone.

Internal promotion is significantly higher in the service sector than the other two.
Firms with many employees are more likely to promote their employees than those with
few, but the probability of executives leaving firms with bigger workforce is also higher.
The value of the firm’s assets do not have a significant affect on promotion or turnover.

Excess returns, both current and lagged, reduce the probability of promotion, evidence
that executives are not rewarded with promotion for superior firm performance. However
poor financial performance also increases the probability that executives will leave the
firm. Similarly executive compensation does not significantly affect promotion prospects,
but is positively related to turnover. The probability of moves is non-monotonic in the
executive’s current rank: external promotion is more likely amongst the lower ranks and
also Rank 2 than in the middle ranks.

The probability of promotion is much higher conditional on switching firms, versus
staying with the existing employer. However tenure also increases the probability of inter-
nal promotion. The number of previous moves increases both the probability of internal
promotion and turnover, but reduces the probability of external promotion. Managers
who moved more in the past are more likely to move again. Executives who do not have
a bachelor degree, and those who have professional certification are less likely to be pro-
moted than those with other formal education. Executives with MBA degrees are more
likely to move to jobs of the same or lower rank, while those with doctorates are less
likely to receive an external promotion but just as likely to leave. Thus both these highly
educated groups exhibit a greater willingness to take lower ranked jobs in other firms

Age is negatively correlated with internal promotion and turnover, but older executives
behave the same way as their younger counterparts when it comes to outside promotions.
Women are promoted at the same rate as men internally, but turn over more than men,
even though they are promoted to external positions less frequently than men.

2.5 State Variables and Conditional Choice Probabilities

These findings motivate our formulation of the market for executives and their career
concerns, without which we cannot disentangle the effects of human capital, the risk pre-
mium for income uncertainty induced by incentive pay, and the nonpecuniary features
of managerial work. The model is identified and estimated from data on executive com-
pensation, the firm’s abnormal returns, and the transition choices executives make each
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period conditional on the values of their state variables, factors that affect their current
and future payoffs. We denote the state variables relevant for the n® manager at the time
t by znt, one of Z < oo possible characteristics, the ranks by r € {1,..., R} and the firm
types by s € {1,...,S}. In our model z,+y1, the n" manager’s state variables in the
period t 4 1, are fully determined by z,:, the type of firm he transitions to, denoted s,
and his rank next period, 7, by a mapping z, 11 = f (2nt, "nt, Snt) , which we define in
the next section. Our theory models the transition of z,; to 2,41 through the compet-
itive equilibrium choices of (7, spt), a stochastic process that generates the data. The
structural estimation of our theoretical framework uses as input reduced form estimates
of P (Tnt, Snt |2nt ) » the probability of (7, Spt) conditional on zy;.

In the final part of this section we report our estimates for the reduced form of our
model. Since R and S are finite, and we assume Z is a finite set, it follows that in prin-
ciple cell estimators could be used to recover P (rnt, Spt |2nt ). Although our sample size,
59,066, is very large compared with all previous studies of this market, the comprehensive
detail that accompanies each observation also greatly magnifies the total number of cells
RS Z needed to estimate the model, so this procedure is not feasible. For example only
5 percent of the observations in our sample are female, and none of them have doctor-
ates and head small firms. Many smoothing algorithms are asymptotically equivalent.
We used multinomial logits to estimate the reduced form, because of their computational
tractability in recovering the structural parameters, because the logit estimates are easy to
interpret, and because they illustrate how the variation in our data is used to estimate the
underlying structure. For expositional convenience we decomposed P (Tpt, Spt |2nt ) into

P (Tnty Snt ‘znt) =P (Tnt ’Zmﬁ, Snt) P (snt ‘th)

and separately estimated P (Sp; |25t ), the probability of firm type selected as a function
of the state variables, from P (7t |2nt, Snt ) , the selection of rank conditional on both the
state variables and also the firm selected.

Table 6 presents our estimates of P (sp;|2znt ). The columns refer to the type of firm
chosen conditional on moving from the current employer, and the state variables are
defined by the rows. The omitted (column) choice is to remain employed with the current
firm one more period, and the base line (row) category is a college educated Rank 1
executive employed in a firm of type 1.

MBAs go to 7. MSMAs and Ph.D.’s don’t transit as much, as we saw in the previous
table. controlling for other state variables we now also see that no degree executives also
do not move as much as the college educated group. Female behave the same as males.
Similarly tenure and male have no significant effects on the probability of an external
move. Older execs are more likely to leave and conditional on leaving are less likely to go
3 than the other types.

Perhaps the most striking feature of this table is that when executives move they join
firms similar to the ones they left, that is defined in terms of sector and size. Furthermore
conditional on moving to a firm of different size, they are more likely to join a firm in the
same sector as the one they left. Broadly speaking, the bottom rows, referring to the rank
of the executive at the beginning of the period, show that highly ranked executives are
less likely to move than the lower ranked ones, evident form the fact that the estimated
coefficients increase in each row.
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The final column of Table 6 reports on the probability of leaving the sample for at least
two years and never returning, a condition we call retirement. The higher the rank the less
likely the probability of retirement, indicated by the decreasing sequence of coefficients on
rank. Possibly for very different reasons, executives and those without formal qualifications
are more likely to exit this sample than groups with other formal education. The indicator
variable for gender has a far bigger impact than any of the education variables. Mirroring
female labor supply more generally, women in this highly select and lucrative market are
more likely to withdraw from it than their male colleagues and competitors. Finally there
are significant sector differences.

Finally our estimates of P (7t |2nt, Sne ) are presented in Table 7. Many of the coeffi-
cients for the background variables on education education, age, tenure, and experience
are readily comparable with the unconditional sample averages reported in Table 4. For
example Table 4 shows that female executives with a doctorate are overrepresented in
the lower ranks, and Table 7 shows they are more likely to select into the bottom rank.
The conditional choice probability estimates shed light on the effects of tenure and age,
highly correlated variables with different impacts that are masked by the sample averages
reported in Table 4. Here we see that, controlling for all other state variables, last period
employer, and this year’s employer as well, Rank 2 executives are in fact older than Rank
1 executives, signified by the higher coefficient estimate. Just as startling is the finding
that, for given values of the other observed factors, lower ranked employees have more
tenure, rather than less, as the unconditional averages in Table 4 might suggest.

Similarly the rows referring to firm sector (for both the previous period and the current
one) loosely match up to the first 7 elements in the Table 3 columns, while the rows
referring to the ranks provide a conditional analogue to the transition matrix in Table 2.
For example the highest coefficients invariably show staying in the same rank is the most
likely outcome, and an executive in the lowest rank is more likely to move to Rank ¢ than
Rank 7 4 1. Similarly Rank 4 executives are more likely to be demoted than be promoted
to Rank 3, evident from both the sample transition matrix of Table 2 and the estimated
coefficients in Table 7. Nevertheless the conditional transition probability paints a more
ambiguous picture of the career hierarchy than the Transition probability matrix displayed
in Table 2. Thus following the promotion path defined in Table 1 and Figure 1 seems more
problematic for Rank 2 executives in particular, who are more likely to be demoted to
Ranks 3 through 5 than be promoted to Rank 1. The results in Table 7 are foreshadowed
in Table 5, which shows that relative to other executives, turnover for a Rank 2 manager
is more likely than external promotion.

3 Model

Our model focuses on the promotion, turnover, and executive compensation when the
manager is subject to moral hazard. The promotions and career prospects vary across
firms and jobs. In particular, managers accumulate human capital while working. The
value of the human capital varies across jobs and firms. Executives accumulate general
and firm-specific human capital while working. Firms are infinitely lived and executives
are finitely lived. They can work for at most 1" periods. We assume that the labor market
is competitive. At the beginning of each period there are contracts that specify a one-
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period compensation plan, which depends on the job title, firm characteristics and worker’s
observable characteristics. The information in the model is incomplete. Executives have
private information on taste shocks which affect their utility from working in a particular
job and firm. Observing their taste shocks at the beginning of each period, executives
choose a contract, and then a work routine that is not observed by the directors, and also
picks real consumption expenditure for the period.

The objective of the manager is to sequentially maximize her expected lifetime utility,
but she competes with other managers for her position. To convince the board that she
will pursue the goal of the firm, which we assume is value maximization, the manager
chooses a contract that aligns her interests with those of the firm. This alignment is
embedded in the incentive compatibility constraints. We solve for Walrasian equilibrium,
with rational expectations. The compensation value of the contract in equilibrium is set so
that given each workers observable characteristics and the realizations of the idiosyncratic
taste shock (with respect to the job), and given the available market contracts, markets
clear. Given the available market contracts, no worker can increase utility by switching
jobs, and no firm can increase profits by replacing executives.

3.1 Lifetime Utility

The risk-averse managers maximize expected life-time utility. p is the constant absolute
risk aversion parameter. Denote the time period by ¢t € {0,1,...} . There are M firms in
the market. Firms are indexed by m € [0, ..., M '}, with m = 0 representing retirement. We
assume retirement is an absorbing state. There are K different types of positions, index by
ke {l,..,K}. Define I, € {0,1} to be an indicator of the mangers’ choice of a job k
in firm m. Note that lor; = 1 means the executive chooses to retire. Lyt = (l1mkts lomkt)
denote the two activities for firm m # 0, in job k. Activity two requires higher effort
level. Define [ji € {0,1} as the indicator for choice of effort in a particular position in
a particular firm. j € {1,2}, firm and retirement retirement m = 0, l1;,x¢t = loype = 1 for
all k and t. 8 is the constant subjective discount factor. Managers have permanent taste
parameters oy, which define the utility parameters associated with job, firm and effort
level choice: I = 1 and ljpie = 1. There is an individual taste shock that is indexed by
time, firm, and position denoted by &,,x¢. If a manager retires, m = 0, then ajnr = oo
for all j and k; and egx; = eo¢ for all k. For any choice of job m # 0 we assume that
the disutility associated with the job increases in the high-effort level: agmi > @1mi. The
life-time utility is

. 2
- Zt B ke [ijl Ujmklimkt €xp (—pct) exp (—€mkt)]

3.2 Budget constraint

We assume there exists a complete set of markets for all publicly disclosed events relating
to commodities, with price measure A; defined on F; and derivative A\;. This implies that
consumption by the manager is limited by a lifetime budget constraint, which reflects the
opportunities she faces as a trader and the expectations she has about her compensa-
tion. The lifetime wealth constraint is endogenously determined by the manager’s work
activities. By assuming markets exist for consumption contingent on any public event, we
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effectively attribute all deviations from the law of one price to the particular market im-
perfections under consideration. Let e; denote the endowment at date t. We also measure
Wmk,t+1, the manager’s compensation for employment at rank k for firm n in period ¢, in
units of current consumption. To indicate the dependence of the consumption possibility
set on the set of contingent plans determining labor supply and effort, we define Ey [e |{]
as the expectations operator conditional on work and effort level choices throughout the
manager’s working life. The budget constraint can then be expressed as

Ei(Mit1ent+1) + Mcnt < Ment + Et(/\t—l-lwmktJrl’ljkmta Init) (1)

3.3 Output

Managers are risk averse, therefore, the optimal contract is contingent only on the returns
that the manager actions affects their probability distribution. Since managers are risk
averse (an assumption we test empirically), his certainty equivalent for a risk bearing
security is less than the expected value of security, so shareholders would diversify amongst
themselves every firm security whose returns are independent of the manager’s activities,
rather than use it to pay the manager. We define the abnormal returns of the firm as
the residual component of returns that cannot be priced by aggregate factors the manager
does not control. In an optimal contract compensation to the manager might depend on
this residual in order to provide him with appropriate incentives, but it should not depend
on changes in stochastic factors that originate outside the firm, which in any event can
be neutralized by adjustments within his wealth portfolio through the other stocks and
bonds he holds.

More specifically, letting ¥,,,; denote the value of the firm at time ¢, the gross abnormal
return attributable to all the executives’ actions is the residual

K
ﬂmt +dmt + Z Wkt

k=1
= — 2
Tmt '19mt—1 Tt ( )

where 7; is the return on the market portfolio in period ¢ and d,,; is the dividend.
This study assumes that x; is a random variable that depends on the managers’ ef-
forts in the previous period but, conditional on the effort vector of the executive branch
{limkt, lgmkt}le, is independently and identically distributed across both firms and peri-
ods.

3.4 Human Capital Accumulation and Managerial Skill

We assume that the rate in which the manager accumulates general and firm-specific
capital depends on the type of firm and the manager’s effort level. More specifically, we
assume that human capital is only accumulated if the manager works diligently. The
firm-specific human of a manager entering period ¢ in firm m, where ¢ is a finite integer,

1S
q
hmt: Z Z ImktZkatf&

s=1 k
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Let the general human capital of a manager be a function of her experience in all firms,

q
ht = Z l2mtfs
s=1

Note that since loy,kt—s is private information then h; is also the private information of
the manager. The executive endowed skill vector, z;, is fixed over time.

3.5 Firms and Technology

Each firms is characterized by a vector z¢, which measure of firms size, capital structure
and industrial mix. Define f(z|lmi¢, ...lmk+; 2f), as the probability density function for z;,
conditional on the effort levels of all the mangers in the firm and let f;,, k(x|hmt ), (=h), h( k) Zf)
denote the probability density when all executives except the executive in the kt rank

exert high effort:

K
fma(z|zy) if > lopre = K
k=1
K
F@|lnies - dmrct; 20 hes Bty 25) = 8 Fonae (@l 27550 %5 2p) 3 Y logie = K — 1 & lyi = 1
k=1
K
fma(z|z5) if > o < K —1
k=1

\

This specification assumes that if one manager shirks then his human capital does not
have affect the output of the firm. There is no distinction in the effect of two or more
than two executive shirking on the output of the firm.

Let Fini(.|.), Fma(.|.),and Fy,1x(.].) denote the probability distribution functions, re-
spectively, associated with f1(.].), fm2(.|.),and fi1x(.].). In order to obtain the effect of
moral hazard in this model we assume stochastic dominance, i.e.

—k) (=k) ;(~k
Fy(lzy) < Fyp(alhl 20 2p) < F L (al2))

We can the define two likelihood ratio of each rank. Note that the shareholders now have
three possible set of contracts to choose from. The first option is to have all managers
work diligently; in that case, their returns are drawn from Fy,2(x|zf). The second case is
the case of partial diligence; in that case the return is drawn from Fy,1(2|he; hine; 2f). The
final option is that all managers shirk, and the return is drawn from F,;(x). We can then
define two likelihood ratio of each rank,

(@121 bty bt 27) = Sk (@l $5 20 0T 20) 1 F, o () (3)

and
G2 (205 Tt ot 25) = £y (@l )/ Fiie (s 2875 T 2p) (4)

Note that if the second case hold then the compensation of the executive in rank
k would not vary with x. This is empirically testable and since the compensation of
executives of all rank sin our study varies with returns we are going to assume that the
shareholders specified that they want the return to be drawn from Fy,a(x|2y).
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3.6 Solving the Model

At the beginning of every period, executives privately observe realizations of preference
shocks and choose consumption. Firms then make a one-period contract offers to execu-
tives, and executives choose one of the contracts. Each executive then chooses an effort
level which he privately observed. The realization of the outcome z is revealed at the
end of the period, and is a common knowledge and the executives is paid wpx¢+1. The
complete labor market history is common knowledge.

Definition 1 A Walrasian Market Equilibrium is a set of contracts offered for each combi-
nation of firm, job, effort level and manager characteristics. Taking beliefs about the man-
agers’ type and prices as given, the contracts mazximize firms’ profits, executives’ choice
of a contract and effort level mazximize their utility. Firms’ beliefs about executives’ type
satisfy rational expectations, and the executive market clears.

The model is solved in stages. Managers are price takers, therefore, the manager’s
problem of consumption and contract choices are equivalent to a single agent dynamic
choice problems. We first derive the indirect utility function for executives who retire,
and then solve for optimal consumption when the manager works for at least one period
and then retires. Using the valuation function that solves this problem, we then derive the
optimal choice of job and firm for the worker, for any given set of contracts available in
the market. We then solve for the employers’ problem of offering an optimal contract for
managers and choosing a combination of managers to the various position in the hierarchy;
the optimal contracts circumscribe the short term contracts.

3.6.1 The Manager’s Problem

In order to derive the solution to the optimal consumption decision we start out with
the conditional valuation function for working one period at time ¢ and then retiring and
dying at n + 1, where the nonpecuniary parts of utility from working are €, (is the
expected conditional valuation of this unobserved nonpecuniary benefit, and aj treated
as a parameter, where «q is also estimated as a parameter. For notational ease denote by
Zmt = (humt, ht), assume that z,,; has finite support Z, let b; denoted the period ¢ price of
a infinitely lived bond, and a; the price of a security that pays off the (random) dividend
(InAs —sln B —1In \;) is period s.

Lemma 2 Substituting the optimal consumption and savings path (cg,egﬂ) which we
derive from maximizing the utility subject to the budget constraint in equation 1 into the
utility function we obtain the following indirect utility

1
N , L 1 I (1-4) as+
t 17 1 s=t+1 t pe
Vimkt = _bta;;zk(anjkt](zmt)) " exp <_bt€mkt> % P <_ by t> ®
1—L
x By [Uk,m,t+1|zmt7 lk,m,j = 1} K
where
W kt+1
Umkt+1 = €XP <—pmt+>
b1
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1s the value of the expected compensation based on period t contract, and job choice prob-
abilities for s >t are defined as

! _ !
Y jmk (2 [ 2mis Limk, Imkt) = Pr(Lpvirer1 = 1, Zovieer = 255 Limke1 = 1255 Zmts ks Tkt )
t+1,5

and the term o ./ 7 represents the life-time utility associated with each in career paths of
each job

1 1
t+1,,j t+2 s Iy !
Ot E E ’k’t+1 P41 (asm’k') t+2 Tsm’k'(z ’Zf, L ljmk‘t’ Imkt) X
z m! Kk
1 ’ , 1_%
E |exp T 25m'k/t+2 E A ko Lamrpre o | Bt [Uk,m,t+3|lk,m,2,t+37 =1,z ] 42
t+

Next, we begin by describing the managers’ optimal job choice, given the vector of
available contracts. We can write the indirect utility as

1 . 1—L1 1—-L
bt log(_vjmkt) = bt lOg (aﬁnk(af;kltﬂ ()th) bt Et [Uk,m,t-‘rl |th) lk,m,j = 1] bin )>

H (1-55)
+belog | bray exp (—w

b ) + Emkt

By normalizing oy = 1, and noting that retirement is an absorbing state, we can express
the indirect utility function for all m # 0 as

1 . 1—L 1—-L
be log(—Vjmit) = bt log (a;;)mk(aijlclzgd(zmt>) b Bt [Ukm 411 2mts lem,j = 1] btn)

+0¢ log (bt exp (—wgpet» + Empt
t

and for the retirement m = 0,

ai+pe
by log(—Vor) = b log <bt exp <_tbtpt>> ¥ ey

Therefore, given a vector of contracts an executive faces and given the distribution of
the preferences shocks, the conditional choice probabilities of each job is given by

Pr(ISkat = 1‘lk,m,2 = 17 Zmt; Zf) =Pr (_bt log(_%mkt) > _bt log(_%m/k’t> ’tha Zf) ,V(m, k) 7& (m,7 k,)

Under the assumption that €,,;; are independently and identically distributed type I ex-
treme value we get that the choice probability if each job is

0
Pr (Imkt: 1|lk,m,2: 1’ Zmt» Zf) = (6)
a?mk(az—]jf(th))(bt_l)Et [Uk:7m,t+1|lk,m,2 _ 1}(bt—1)
1+Z =1 Zk’ 1 2 (@ /k/zt(zm t))(bﬁl)Et [Uk’,m'7t+1|lk’,m’,2 = 1](

b—1)
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and the choice of retirement is

Pr(10,=1]z,,,,2f) = (7)
1

1+ E%ﬂ Z§:1 Q2m/ k! (azr/i’i(zm’t))(brl)Et [k 1 | Ut 2 = 1](

bi—1)

3.6.2 The Firm’s Maximization Problem

The firm chooses, period by period, the managers’ effort level and offer them contracts
that minimize the sum of the discounted expected wage bill Zszl E(wpmkt+1) or equiva-
lently, maximizes Zszl Ei(Invpkey1). First, shareholders compare the costs and benefits
of an incentive compatible compensation package that elicits diligent work versus a (lower
cost) scheme that provides some or all managers with the nonpecuniary benefit of low
effort. Second, contract offers for managerial skills imply probability distribution of hir-
ing different types of managers to a certain position, these contracts maximize the firm’s
profits, given the market contracts.

We begin by deriving the cost minimizing contract that elicits high effort from any
possible manager, firm and job. The manager’s continuation value from shirking is weakly
smaller than the continuation value associated with diligent work. That is Vo,k:> Vit

Lemma 3 The cost minimizing contract which implements high-effort is given by

be— 1,2 1,1
Ey |:Uk,m,t+1(x){gm2k(zmt7zf) - <a2mk/a1mk)1/( ' 1)(air—l_kt (zmt)/a';fkt (2mt) i m 2= 1} >

(8)

The compensation required to elicit high effort depends on the taste for effort in each
firm and job the likelihood ratio. This is standard in moral hazard models. The likelihood
ratio in our model, however, depends on firm characteristics, the manager’s skill and
his general- and firm-specific human capital. The ratio af:;f /af;,:t’l captures future
effect of differences in human capital accumulated from diligent work versus shirking on
productivity. That is, in firms and jobs in which the value of human capital has large effect
on promotion and future compensation, the pay required to elicit diligence is smaller. This
ratio also depends on the manager’s characteristics. It is larger, for example, the longer
the career horizon and may vary by the current stock of human capital and the manager’s
skill.

Next, suppose Prgk(zm), is the firms’ beliefs about probability of hiring when a contract
Uk,m,t+1(2mt, 2f) is offered. Then the cost minimizing contract for a given effort level
satisfies the following condition,

_ « bi—1
azmk(aif,jf(zm))(bt 1)Et [Uk,m,t-i-l‘lk,m,j = 1}( Y

PE(Z) L& Ejt+1,j bi—1) E

B <mkEm> 1+ Y > gl @) TVEE [ ity = 1]
1- Pmk(zm) m/=1 k=1
(m,k)#(m! k")
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The left hand side of the above condition is the expected continuation value (over the
individual taste shocks) from accepting the contract. It depends on the job-firm taste
parameters, and the implied continuation values of working in the job. It increases in the
implied promotion probabilities and expected future earning (low a::,jt’Z) The right hand
side is a function of the expected outside option available to the manager and its implied
continuation values.

The Lagrangian for the problem in which the firm elicits diligent work can be written

as

K K K
1 1/(bs—1
S B (m )2tz + S i [+ (UE(zm) fazmi) " =3 Elogmsal, zmt]]

k=1 k=1 Ykt k=1
K
+ 3100 [0k 1 { gomi(2lem) = (@2 / 1) VO D (055 ) a5 (o)) 2] (10)
k=1

Lemma 4 In the equilibrium where all size of firms elicit high effort for all managers in
the hierarchy, the optimal contract is

b
Wkt 11(, 2,,) = log (UL, (zm) /@2 (11)
p(by —1

+ (b1 /) Yog [ 1 0y { ezt 1) D, 5% ) 53 o)) = 920k (2 - 21)

where

ng(zm)

Prgk(zm) gt Et+1,5,_n\\(bt—1) pE (be—1)
B . ) < | Z Z ke (e NV EE (0wt 1 U e j = 1]
]' - Pmk(zm) m/'=1k'=1

(m,k)#(m/ k')

and ny, 1s the unique positive root to

fom(2|25)

/ dr =1
n {(azmk/ A 1mp )Y O D (@2 (200) ot (2ot)) — Gomn (2] 2, 2 Zf)}

See the proof in the Appendix. Equation 11 implies an expected utility level Uf;:k(zmt)
required to attract a manager with characteristics z,, to a job k in firm m with probability
quk(zmt)' The expected utility increases in the outside options of the manager. As dis-
cussed above, the expected costs to the firm depends on the promotion probabilities and
the continuation value attached to the job relative to the continuation values of working in
other jobs. Firm-specific human capital accumulated on the job, should increase the value
of working in the firm relative to the outside options and therefore, reduces the expected
cost of the contract to the firm. General human capital increases the outside option.

Given rational expectations by firms, their beliefs about the hiring probabilities are
consistent with the manager’s choice probabilities

0
Pr (Imkt: 1|lk,m,2: L, zmt) = ng(zmt)
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Since the contracts clear the market we have:

M K
D> Ponlem) =1

m=0k=1 =z

That is, given the market contracts managers are either hired to a position or retire.

4 Identification and Estimation

The taste parameters in our model are 2M K + 1 positive real numbers, 2M K scalars
indicating utility losses for high and low effort, generically denoted by awo,,r and aim,g
respectively, plus a parameter for risk aversion p. In this paper we assume these parameters
do not depend on the executive’s background variables, but as the subscripts indicate, oy,
is sector m € {1,..., M} and rank k € {1,..., K} specific for j € {1,2} .% There are three
functions governing the firms’ excess returns, the probability density function of abnormal
returns when every manager is diligent, denoted fy2 (2 |zf), the density when only one
of the k' ranked executive officers shirks, denoted f,1x (z|2f), and the density when
more than one executive shirks, fy,1 (2 |zf). Outcomes from the fy,0 (x|2f) density are
observed in the data, and inferences about fy,1x (z |2f) can be made from the estimated
compensation schedule using restrictions implied by the equilibrium contract. However
there is no information about f,,1 (x |2y ), because the outcomes from this distribution are
not directly observed, and none of the agents consider this distribution when making their
own choices.

Since fm2 (v ]2f) can be estimated using standard nonparametric methods with data
(or in our case consistent estimates of) excess returns, and fy,1 (x |2y ) is not identified, we
focus our discussion of identification and estimation on the taste parameters mentioned
above, and the likelihood ratio gomk(z|2f) = frmik (|2f) /fm2 (x|2f) . This section ana-
lyzes identification and describes an algorithm for sequentially estimating the model from
the panel data using background information on the managers, their firm type, compen-
sation and rank. We imposed a regularity condition on ga,,k(z|2f) that for all (m,k, zy)
there exists some finite return Z such that gomi(z’|z¢) = 0 for all &’ > . This assumption
implies that, should the firm performance at the end of the period be truly outstanding,
then shareholders would be certain that all the executives had worked diligently during
the period. Given the minimal movement in bond prices over this period, we also as-
sumed simplified several of the formulas by assuming, the bond price is constant, setting
by = b. Finally we assume that the privately observed taste shock ¢,,;; is independently
and identically distributed extreme value Type 1.

Estimation proceeded sequentially in five steps:

1. Sample analogues of the equilibrium choice probabilities Prfk (z) for each sector
m € {1,...,M}, rank k € {1,..., K} and background characteristics of the firm
and executive z € Z , were formed from a reduced form multinomial logit model.

2. We estimated annual excess returns for firms in equation 2 from the data, and then
computed, conditional on the state variables, a nonparametric estimator of total

8Recall that without loss of generality we normalized the taste parameter for retirement to ao = 1.
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compensation from our imputed values compiled from the data, which we assume is
the sum of true compensation and independent measurement error. We used Kernel
methods to nonparametrically estimate w$, . (x,2), the compensation schedule for
diligent work, for each (m,k, z) as:

ot oty Wt { Tkt = 1,20 = 2, } K (%)
N T —
25:1757671 ZtZI I{Imkst = 1, Zst = Z, } K (%)

N
wém)k(a:, z) =

3. Substituting the estimators for PZ, (2) and w§ . (z) into

By | o (Vo) o)

Xkt

bi—1
“ i (. 2) rz] =0

which holds for all (m, k, z) , we exploited the restrictions of the competitive selection
embodied in the market clearing condition to obtain estimates of aw,,j for each (m, k)
and the risk aversion parameter p, a step we discuss below in more detail.

4. Substituting in the estimated wage functions and the estimated risk aversion parame-
ter into the right side of we estimated likelihood ratio go,(x|2f) nonparametrically
from the slope of the wage compensation schedule with respect to abnormal returns
off the equation

-1 _ -1
g k(.%"Z) o Uk,m,t—i—l (1.7 Z) - Uk7m7t+1(a:7 Z)
2m - T _ — _
Uk,in,t-i—l(x’ z) — Et[vk,}n,tﬂ(x’ 2)|z]

5. Finally the taste parameters for shirking oy, for each (m, k) were inferred from the
restrictions implied by the incentive compatibility condition

1/(bi—1)  t+1,2

Q2mk o (2)

Uk, t4+1(2, 2) {gm%(zmt, zf)— <a1mk> a?jflil = } g mo= 1] =0
m mkt

Ey

Since a detailed description and the empirical results of the first step is given in the
data section, the second step is routine, Gayle and Miller (2008a, 2008¢) analyze the fourth
step and its derivation, this only leaves the third and fifth steps to comment upon now.
Making (ay,,;./0q,,;) the subject of the incentive compatibility condition, and substituting
in the expression for go,,x(x|2) establishes

t4+1,1 41,2 1—b;

Oélmk/azmk = {Oémkt (z)/amkt (Z)E[Uk:,m,t+1($7z)g2mk (IB,Z) ’lkm2:1]}

_ _ 1-b
_ t+1,1 t+1,2 Evgmi+1(w, 2) [lkme = 1] Uk,}n,tﬂ(fﬁa z)—1 ‘
- Xkt (Z) /amkt (Z) -1 — 1
Uk,m,t—l—l(x’ z) — B [Uk,m,t+1(x7 z)|2]

This expression for (asy,,;/0q,,,) proves that if af;rklt’l (2) /aijklt’z (z) is identified, then

(i / i) 1 separately identified for each background set of variables z.
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Thus identification of the model reduces to recovering ag,,;, for each (m, k) and p from
the market clearing condition in the third stage, a total of M K 4 1 parameters. Note that
the market clearing condition holds for every rank k, for every background z, and in every
firm type m, meaning there are M K Z competitive selection conditions (retirement ensur-
ing Walras’ law, market clearance, is satisfied). Consequently all M K + 1 parameters are
identified subject to the usual rank conditions if there is observed heterogeneity amongst
the executives that does not affect their preferences. In our application we assume the
taste parameters are not functions of tenure, executive experience and age, but that these
variables have differential effects on promotions and other transitions.

Our estimator of the aw,,; parameters and the p, based on the competitive selection
equations, is v/ NT consistent and asymptotically normal, the covariance differing from
the standard formula only because the choice probabilities and the compensation schedule
are estimated in the first two steps. We have three remarks about its implementation.
First, rather than form M K Z orthogonality conditions from the conditional expectation
functions, we formed a GMM estimator from the implied covariances

d

using the counting variables, tenure, executive experience and age as instruments, after
substituting in an approximating function ﬁgk(z) for UE, (2). The former differs from
the latter only because consistent estimators for PZ, (z,) and w$, , () are used instead
of their true values. The remaining background variables, categorical variables signifying
educational background and gender, were also used as conditioning variables in forming
the orthogonality functions for the estimator. Second, when forming the recursion that
defines ozifkltd (), used in the definitions of ﬁfik(z) and UP, (2), we exploited the fact
that, given the manager’s choice, the transition of z,; to z,;4+1 is deterministic. From the

definition of Yoy (2 |2nts Limks Imit )

1

t+1,2
okt (Z)

. 1/(be—1)
(Uqgk(z)/azmk) L Uk,m,tﬂ(:c,z)] z} =0

/
Yok (z ‘zntaljmkyjmk:t)
/
Pr [Im’k’tJrl =Lzpt1 =2 |Znt7]mkt = 1aljmk: = 1]
/ /
Pr [Im'k’tJrl =1 ’Znt+1 =2, Znty Imkt = 1aljmk = 1] Pr [ZntJrl =z |Znt7]mkt = 17ljmk = 1]

= Pr [Im'k’t—i-l =1 ’Znt+1 = Z,, Znts Ikt = 17ljmk: = 1] I{Znt+1 =27 |ZntaImkt = 1aljmk = 1}

Third, the Type 1 extreme value assumption for ,,;; is by no means critical for the via-
bility of our empirical approach, but simplifies the formula for its conditional expectation,
as indicated by the following Lemma, proved in the appendix.

Lemma 5 If e, is independently and identically distributed extreme value Type I then

Pr(Lyke = 112, Ljmpe = 1) _ P,
E[exp <_‘Zﬂf1t> |th7Imkt — 17ljmk:t = 1] - 1"( mkt bt’z£ jmkt ) — mli(imt)
+ * i
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t+1,5

The second and third remarks directly imply the recursion for ./

(znt) reduces to

; 1
althi (z,) = 7 ZI {znt41 = 2" |2nts Lkt = 1, Ljmie = 1} X
Z/

_ E 1-1/b
S okt (D (i) PGB vk m g sllhm i, = 1,27 Y

m/ k'

5 Investment versus Moral Hazard

In the concluding section to this paper we assess how much agency problems in executive
markets are mitigated by their career concerns. Two of the four metrics we use measure
the impact of an executive shirking rather than working. We estimated how much ab-
normal returns would fall if shareholders failed to incentivize one of its executives but
continued to pay the other according to the optimal schedule. This is one measure of how
much a firm stands to lose by ignoring the moral hazard problem. The executive, on the
other hand, is much more concerned with the compensating differential between diligence
and shirking. We computed the compensating differential to an executive from following
his interests (shirking) rather than acting according to the interests of the shareholders
(working diligently). The other two metrics focus on the cost of eliminating the moral
hazard problem. We report on how much the firm pays to induce diligence in the presence
of human capital investment, a risk premium for eliminating the moral hazard problem.
Finally we calculate how much more a firm would have to pay if executives were not mo-
tivated by career concerns, ambition that helps to internalize what would otherwise be a
more substantial moral hazard problem.

Each metric was computed using the structural estimates obtained from the previous
section, by executive rank, averaged over firm type and executive background. Thus
successive rows in Table 9 report a sample average for the rank and its standard deviation,
conditional on optimal behavior by the rest of the management team. For the purposes of
comparisons with other studies in this literature we also report the estimated risk aversion
parameter, the top entry. Quite plausible, and comparable to previous estimates found,
we note that an executive with exponential utility and risk aversion parameter of 0.45
would be willing to pay $217, 790 to insure against an actuarially fair gamble that offers
a loss of $1 million with probability one half and a gain of $1 million with probability one
half.

The first metric is an average over Ti1,k(2), the expected gross loss in the value of
the firm of type m in percentage terms if a rank k executive with background z tends his
own interests for one year, instead of maximizing the expected value of the firm, that is
before netting out the decline in expected compensation all executives would incur from
the deteriorating financial performance of the firm. When all executives work diligently,
by definition abnormal returns have mean zero, meaning F [x] = 0. Thus 71,,%(#) is found
by integrating abnormal returns conditional on the executive in question shirking, when
every other executive works diligently:

Timk(2) = E{z [1 — gmi(z, 2))]} = —E [2gmk (2, 2)]
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We interpret 71,,1(2) as a measure of the executive’s span of control, because it indicates
his potential impact on the firm from behaving irresponsibly. Not surprisingly we find
Rank 2 executives exercise the greatest span of control; at 11 percent per year, a chief
executives can drive the value of firm equity down to less than half its current value in
8 years, shareholders willing. Similarly, the result that the estimated span of control
declines through the middle and lower ranks, confirms our intuition. More remarkable is
our finding that executives in Ranks 2 and 3 have a greater span of control than those in
Rank 1, as do many in Rank 4.

Taking the manager’s perspective rather than the firm’s, the compensating differen-
tial between working hard and shirking, which we denote by 79,,k(2), is measured by
differencing w?mk(z), the manager’s reservation certainty equivalent wage to shirk, from
w) . (z), the manager’s reservation certainty equivalent wage to work diligently under
perfect monitoring. Derived from the participation constraint, these certainty equivalents
can be expressed as:

b 1 b 1
Wi (2) = == log(a" (2)) + — 7= Tog (i Ui (2m)
and
b 1 b 1
whne(2) = =2 log(ay1% () + —7 =5 Tog(@zme/ Ui (2m)
Thus
Tomk(2) = ()~ Wh(2)

b1 41,2 1+1,1 b1
——log(a, " 7%(2 (2)) + —————log (aomr/1m
p ( mkt ( )/ mkt ( )) p(bt — 1) g( 2 k/ 1 k)

If a manager does not maximize the value of the firm, he gains utility from the nonpecu-
niary benefits of pursuing his own interests, but does not acquire so much human capital,
and thus reduces his chances of higher wages and better positions in the future.

The first factor would also arise in a static model of pure moral hazard where there are
no career concerns, and in our formulation does not depend on the executives background

characteristics:
pv o b

Tomk = 07 log (a2mk/a1mk)

Our estimates in Table 9 show that contemporaneous nonpecuniary shirking /working ben-
efit differential associated with the Rank 2 position, at $2.48 million, exceed those asso-
ciated with any of the other ranks, but that the annual differential from the Rank 1
position is the next highest. Thus Rank 1 has a lesser span of control than Rank 3, but
more nonpecuniary benefits. Again these benefits decline through the middle and lower
ranks.

The second factor determining 7o,,x(2) reflects those dynamic features of our frame-
work relating to career concerns

b1
hul2) = P log(al 112 2) ot ()

Here we find that, on average, the benefits of human capital accumulation decline monoton-
ically with rank, and that compared with 7'5”%, are much less dispersed throughout the
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population of firm types and executive backgrounds. At the lower ranks these benefits are
quite considerable. On average a Rank 5 executive is willing to forego $1.88 million per
year because of the greater opportunities working diligently versus shirking affords him,
while a Rank 1 executive only values the human capital component of the compensating
differential at $400, 000 million per year.

By inspection the compensating differential 79,,%(2) is the sum of these two factors

Tomk(2) = Thyk(2) + Tomk
Our estimates imply the compensating differential for every rank except the second is
about $2 million per year, but exceeds $3 million per year for Rank 2 executives.

How much a firm would be willing to eliminate moral hazard is measured by 73,,x(2).
Under a perfect monitoring scheme shareholders would pay a manager the fixed wage of
w), . (2), and thus eliminate the risk premium they pay him in the form of a favorable
lottery over the outcome of abnormal returns to induce diligent work. Hence the expected
value of a perfect monitor to shareholders, denoted 73,,x(2), is the difference between
expected compensation under the current optimal scheme and w9, (z), or:

T3 = Blwp(2)]2] - 08 (2)
by t be
= Bl () 2] = == log(a]15*(2)) =~ =55 log(@ame/ U (2m))

Our findings in Table 9 show that the firms are prepared to pay hardly anything to
eliminate the moral hazard problem at the lower ranks, but that at the Ranks 1 and 3, the
benefits of a perfect monitor are considerably more. Curiously, the average risk premium
paid to Ranks 1 and 3, $1.6 million and $1.7 million respectively, are quite close, despite
the fact that the other measures of moral hazard are not.

As one final check on the relevance of human capital to resolving moral hazard problems
in the executive market, we estimated the extra premium shareholders would pay to
eliminate the moral hazard problem if the benefits of acquiring human capital was ignored
by an executive, say because neither the organizational structure nor the market rewarded
his diligence. In our model this is represented by:

amk(2) = 2 log(al117(2)
The estimates in Table 9 show that career concerns greatly ameliorate the moral haz-
ard problem for lower level executives but their importance declines monotonically with
promotion through the ranks, bordering on irrelevance for many Rank 1 executives.

6 Appendix

Proof of Lemma 2
The problem of working one period in k, and then retiring, for choices (¢, e;4+1) yields
a utility of

1 1
b 1 t Q¢ + P+Et
—thé t <—t

-t 1 1—L1
jmk (cor) "t exp b > CeXp <—b€mkt> Et[Umkts1]2me; 25 ikt = 1, Imge = 17 o
t t
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Extending to the case where there are multiple jobs. If a manager Works in job k in
period t the probability of him accepting job k' in firm m in period t is pk m' . Choosing
(ct, er+1) and working in job k, and then accepting job k yields utility for choices (ct, e14+1)
of

1 1——— ai4+1+pe
—ajmif’ exp (—pe,) exp <5mkt) — E{(ap) 't exp (—t“ bnt+1
by bnt+1

1
§ : 2 : f+1 ’
X as;z’k’ eXp (b Em'k't+1 |Z ) Im’k’t+17 lsm’k’t+1]
t+1

m! k' 2z s=1
E I I YDzt Lo ]
X t+1['Umkt+2’z> m'k't+1, sm/k’tJrl] on ’k’( ’th, jmks mkt)}

where

(s) / /
ijk<2 |zmt7 ljmka Imkt) = Pr(Im’k’t+s = 17 Zmlklt+s — % 7ljmkt+s = 1’th7 ljmkylmkt>

and define:

T-2,,7 _
Qrr sy (Zmr—2) =

E g bnT— LE| —1 "I l

O‘sm’k' eXp b Em'K'T |Za m'k'T—1 sm’k’Tfl]
I T-1
m/ k!,z s=1
1—
/ bp_q1 (1) !
XEr_1[Vmkr |2, Iirr—1, Lomirr—1] P70 X Y00 (2 | 2mr =2, Gmkr—2, Imkr—2) — (12)

Solving recusively, we can write the utility from working two periods and then retiring
as:

ar—1+per_q

_ 1— 1 o
—ajmiBT % exp (—pep_y) exp (empr—2)— E [eXp (- ) br_1 (o) Tt az,;k%il(zmT—ﬁ

br—1
(13)
The indirect utility is
1 1 -1 g 1 ar—s+ per—2\ i,
—br 2 (jmk) "T-2 exp <5ka—2> (o) T 0y 7  (zmr—2))' 7T exp <—p VpnkT—1
br—2 br—2
Ty 1 (=g ) (=g75) T-2j \1-ps
—br_2 (jmk) exp “br €ka 2 | (a0) A1)
ar—2 + per—s =5
X exp B e B Ei |v ka 1’lkm,J
br—2

Continuing in a similar fashion, the indirect utility from three period work and retire-
ment is
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~ 1
—ajmiBT P exp (—pep_s) exp (b EmkT— 3>

1y 1
—E7_3{br_2 (ozo)(1 i) ”T*2)exp <_asz+p6T2> y
T2

- ) 1
Z Zam,w 1(Zmr—2) = 2T£T,1/k,( "|2mT -3, Limkr—3> Imk13) (Qomrier) P72

m/ k!,z s=1
_1

Ir—o / 1_bez
x Elexp <b EmeT—2 | 12 Ik —2, Lsmr by T—2]0 -1
T2

1

T— 377] — T_27S 1- bp_o () / b.
O kT 2<ZmT 1) = E E Q1 - QT ’k:’( ’ZmT737ljka—37[ka—3) (asm’k’) T-2
m’,k!,z" s=1
1 17le-2

x Elexp by Em’lc’T 2 | 12/, I —2: Lam o7 —2] 0,1 }

Let

. At+2 At42
t+1,,5 o t+2,s 1 B (1 /
Okt (th) = E E «Q /k:’t-i-l t+1 (asm’k’) t+2 T ’k’( ’thaljmkt,fmkt)

m' k2" s=1
_1

1 , 1-3
t42
XE[GXP (_b 25m’k’t+2 ’Z 7Im’k’t+27 lsm’k’t+2]Um/k/t+3}
t+

The problem of working for T periods and then retiring , by induction, is:

-3t 1) at+1+HpN11€t4+1
—ajmiB exp (—pcr) exp (—emit) — By {bt+1oéo bin Q1 €XP <— bt+1+

Maximizing the utility subject to the budget constraint in 1 gives the following indirect
utility

T—
At . A 1 H (1_* +
1 1-%t s=t at + peg
Vimkte = bta]mk(af:kt”](zmt)) bt exp ( b Emkt) ag exp (_bt)

177
XEy [V ms1 [ lemy = 1] o)

Q.E.D
Proof of Lemma 7?7 Simply imposing that the value of working diligently weakly

exceeds the value of shirking is

-k T a-d)
t+1,2 1-x 1 b2, bs ai+pe 1- L
bto‘2mk(arr—i—kt7 (2mt)) "t exp <_b€mkt) ag " exp _Tt By [vgmttilleme= 1] bm )
t nt
1-1 -1
1,1 -k 1 b bs ai+pe 1—5—
> —btalmk(af:kt’ (zmt)) Pt exp <—b€mkt> ay exp —Tt Ei [Vkmpsi|lema= 1] b7 )
t nt



Simplifying, yields the condition in the Lemma. Q.E.D
CostMin. The Lagrangian can for the problem can be written as

K
1:/(bs—1
ZEt (I (Vg m,t+1]2m] + ka [ ) (U (2m) [ c2mi) [0t > Eifvgmisl, zm]]
® ket (Zm) k=1
K
D e [V i1 { g2mi(@l2m) = (Qamn /o) O (@5 (o) ol ) }2m] - (14)
k=1

Proof. The kth first order condition is then
Ul;,}n,t—&-l =Mk + Mok {92mk($|zm) - (a2mk/041mk)1/(bt_1)( Hk;th(Zm)/af;k:lt’l(Zm))} (15)

1/(be=1)

m

multiplying both sides by v, 141, adding and subtracting t+1 5 (UE k(zm) / agmk)

m

from both sides of 15 gives

1
I = ny [Uk,m,tJrl - iz (UL (2m) ) q2me)
mkt

1/(b:—1)

FNokVk,m t+1 {gzmk(ﬂc\zm) — (Oézmk/almk)l/(bt_l)(af:kltz(zm)/aﬂklt’l(zm))} (16)

Ui 1/(bs—1)
s (Ufik(om) fozmi) (17)

mkt

Taking expectation conditional on lj ., 2 = 1, 2, and noting the the complimentary slack-
ness condition binds gives us

n 1/(bt—1)
1= — 5 (Un(zm) fazmr) (18)

mkt

which implies that

bi—At)/A
M = O (U o) fetas) " (19)
Next substitute 15 into the incentive compatibility constraint we get
M2k {g2mk($|zm) - (a2mk/a1mk)1/(bt_1)(O‘f;/:f(zm)/aﬁklil(Zm))} 0
t Zm | =
_ 1,2 1,1
Mk + M2k {(042mk/041mk)1/(bt 1)(at+kt (Zm)/a::kt (2m)) — 92mk(96!2m)}
(20)

Define n;, = % then

/ G (2)2m) — (Qagmp/rmp) Y @D (a2 (2,) falT Y (2)

fma(z|zm)dz =0
1+ {(a2mk/a1mk)1t/(bt_1)( i (zm) bt () — g2mk($’2m)} i

(21)

or

Jm2(x|2m)
dr=1 (22)
/ lnk(ommk/mmk)lt/(bt_lt)(a;j;jt’z(zm)/@;j;jt’l(zm)) — NpG2mk(T|2m)
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Finally, using the definition of 7, the FOC can be written as

Vit = M |14 1 { G2k (@12m) = Qo /) /O (@l () falil ()

(23)
substituting for n;; from equation 19 we get
t+1,2 (bt—1)
Uk 1nt+1 = Ay (2m) (ng(zm)/%mk) t (24)

< (14 m { gomi(@l2m) — (@2mp/@1m) O (@5 () fad (2m)) 135)

. . -1
Substituting for U

mott1 We get

At 1W T,z bi—1
oxp (PResttmeat®zn) ) G2, (U )
t+
x (1 i { gamn (@l2m) = (@amp /@1 VO D (@ (o) ol (2m))
solving to Wy kt+1(, zm) We obtain the result. m m

Proof of Lemma 5. Note that Iy = 1 if Viype > Vipyary for all (m, k) # (m/, k") and
Vimkt = Vjmiee implies that

T—1
t+1,5 =g —p-Cmkt sgﬂ(l_i) —duteer 1-£
—bta]mk(amkt’ (zm)) e b @ e ' Eilvgmisi|lem; =1 o)
T—1
At 11 I1 =55  aipe
2 _bta]m’k’(at—i_,}c%(zm))l bt e bts»fn/k/taB:tJrl s e bt Et [Uk" ’t+1|lk’m N ]_:| —(26)
or
1 . 1—-L L 1—L1
Al (O () T €I By [0 gl g = 1]
A At _1
= af%/k/(atﬂéjt(zm))l e e N By [ok 1| e = 1} ") (27)

Taking logs of both sides of the above equation we get
1 . 17L 1_L 1
log <a;fnk(af7jkltﬂ(zm)) b Bt [Vt 1) lem,j = 1] bf") o

1—L 1—-L 1
S log < Jm’k’ (af;}f’é(zm)) by Et [Uk",m’,t+1|lk',m’,j = 1] btn> — Egm,k/t (28)

— 1 1—1 1—- 1
Let Vjmkt = — log < ]m/kr(atﬁk’%(zm)) % By [V it g1 |k j = 1] bm) then Iy =1

if ijkt + 5mkt > V]m’k’t + 5m’k’t for all (m k) 7& (m,’k,) or [%Em’k’t - %gmkt <
V]mkt V]m’k’t \/(m k) 7é (m ,k‘/). So

1 o 1 1 _ _
E[e b1 €mkt|27 Tt = 1, ljmkt = ” = E[e bt+1€m“| 2 ggm’k’t_ggmkt < ijkt_vjm’k’tv(m7 k) # (m/7 k/)]
t t

(29)
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Note that if €,,x; is i.i.d. extreme value type I with no scaling parameter equal one and
location parameter equals zero the %smkt is i.d.d. extreme value Type I with scaling
parameter equals % and location parameter zero. Therefore

1

1
Ble "1™ 2 Lo = Ll =1=———
[6 |Za mkt s bymkt ] ijkt(z)

o) 1 o o 1 o o
XT/ e bt+1EGjmk(ijkt — Vo + E&, oy Viimkt — Vv + b*@d?
t

— 00

where Gy (ijkt - ijt + ;\—:5, e ijkt — VjMKt + ;\—28) is the conditional density (See
McFadden (1978) page 82 for details). Note that if }f&nkt is i.d.d. extreme value Type I
with scaling parameter equals b—lt and location parameter zero then

_ _ by — — A A A
Gjmk(vjmkt — VjOlt + ft&‘, vt ijkt — VjMKt + 7755) = exp(—Aj eXp(—ftE)) eXp(—ftE)
by by by by
(32)
where
M K _ -
A] = Z Z exp(ijkt — Vm’k’t) (33)
m/'=0k'=1
Therefore
E[e’ﬁsm’ﬂz Ikt = 1 Limee =1] = _ (34)
sdmkt  — s bymkt — - ijk:t(z)
L, 1 1
X / e "1 exp(—A; exp(—b—e))exp(—b—a)da (35)
—00 t t
Now Let’s perform a change of variable of the type £ = exp(—%g). Then
1 1
d¢ = —— exp(——e¢)de (36)
by by
and 1
—bd€ = exp(—b—a)ds (37)
¢
Also when € = —oo then £ = 400 and when € = co then & = 0. Using this change variable
we can rewrite
1 /00 B TR by 0
- e e T e hide = ———7T— exp(—A;&)d 38
P Joe P Jog$TPCASE 9)
A ST C)
Pinit(2) Jo ’
[0 (10
- 7t CoxD(— A
AiPiia(2) Jo - > TP

Note that since A; > 0 then Ajexp(—A;¢) is the density of the exponential distribution
with scale parameterA; therefore f0+°° EA;j exp(—A;€)dE is the the mean of said exponen-

tial distribution, i.e.

1

+oo
Bl = /0 4y exp(-A,)de = (41)
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Also note that

1
ijkt(z):Afj
Hence
by /+°° by Pt (2)?
_— A:exp(—A;&)de = =m0
A;jPjmii(2) Jo S exp(—Aj8)dt Pjpkt(2)
= btijkt(Z)

Hence the result of the Lemma m
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Table 1-Ranks and Titles

Rank Titlel Title 2 TITLE 3
1 la  chairman & vicechair
2a  schairman & sceo chairman & sother schairman & svicechair
2 3a  chairman & president & ceo
4a ceo
3 5a  chairman & cfo
6a chairman & execvp
6b  chairman & coo
7a  president & coo
9c coo
4 8a  execvp
9a  execvp & coo
9b  execvp & cfo
10a  snrvp
10b  spresident
10d  execvp & spresident
5 10c  execvp & other
10e  execvp & sceo execvp & scoo
10f  spresident & sceo  spresident & scoo
1la  president & execvp
12a  wvp
12¢  snrvp & cfo
12f  snrvp & spresident
6 12b  snrvp & other
12¢  vp & other
12d cfo & other
13d  president & cfo
13c  president & other
13a  snrvp & coo
13b  snrvp & sceo
15a cfo
14c  vp & cfo
7 14d  vp & spresident
14e vp & sceo vp & scoo
14a  other & sceo
14b  scoo
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Figure 1: Hierarchy
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Table 3: Executives Characteristics by Sector and Firm Size

Compensation and Salary are measured in Thousand of 2006US$

Variable Service Primary  Consumer Asset Asset Employee Employee
Small Large Small Large
Rank 1 0.04 0.05 0.07 0.04 0.06 0.04 0.06
Rank 2 0.21 0.27 0.26 0.28 0.26 0.28 0.26
Rank 3 0.07 0.06 0.09 0.05 0.08 0.05 0.08
Rank 4 0.22 0.20 0.22 0.18 0.22 0.18 0.22
Rank 5 0.20 0.17 0.18 0.15 0.18 0.15 0.18
Rank 6 0.18 0.18 0.14 0.21 0.15 0.22 0.15
Rank 7 0.08 0.06 0.04 0.09 0.05 0.08 0.06
Age 52.7 54.8 53.6 53.9 53.7 53.7 53.8
(9.5) (9.2) (9.4) (10.3) (9.3) (11.2) (9.3)
Female 0.056 0.03 0.06 0.06 0.04 0.05 0.04
No Degree 0.20 0.18 0.26 0.23 0.21 0.21 0.21
Bachelor 0.82 0.81 0.73 0.77 0.79 0.78 0.78
MBA 0.23 0.24 0.22 0.19 0.23 0.18 0.23
MS/MA 0.22 0.19 0.15 0.24 0.18 0.23 0.19
Ph.D. 0.18 0.20 0.15 0.18 0.18 0.21 0.17
me: . 0.21 0.24 0.21 0.26 0.21 0.27 0.21
Certification
Executive 18.28 18.7 17.9 20.6 17.1 19.4 17.2
Experience (53.3) (49.8) (18.7) (12.3) (11.3) (12.1) (11.3)
13.62 15.0 14.28 16.2 14.1 15.7 14.1
Tenure
(10.93) (11.5) (11.5) (12.07) (11.4) (12.1) (11.4)
# of past 2.11 2.02 2.00 2.5 2.0 2.3 2.0
moves (1.98) (2.01) (2.00) (2.2) (2.0) (2.1) (2.0)
# of executive 0.82 0.82 0.846 0.93 0.81 0.86 0.82
moves (1.32) (1.34) (1.39) (1.5) (1.3) (1.4) (1.33)
Promotion 0.085 0.34 0.34 0.33 0.36 0.34 0.36
(0.28) (0.47) (0.475) (0.47) (0.47) (0.47) (0.47)
Salary 442 496 584 327 544 361 546
(271) (296) (392) (185) (334) (233) (334)
Total 3,270 1,841 2,041 1,350 3,022 1,538 3,056
Compensation (14,435) (8461) (12,153) (10,188) (13,858) (11,311) (13,753)

*Standard Deviation in Parenthesis
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Table 4: Executives Characteristics

Compensation and Salary are measured in Thousand of 2006 US$

Variable Rank1 Rank2 Rank3 Rank4 Rank5b Rank6 Rank?7
Age 59.6 55.7 52.4 52.0 52.8 52.4 52.2
(9.8) (7.6) (8.0) (8.8) (10) (10.3) (11.2)
Female 0.02 0.02 0.03 0.05 0.06 0.06 0.05
(0.13) (0.12) (0.16) (0.23) (0.24) (0.24) (0.21)
No Degree 0.25 0.21 0.25 0.21 0.21 0.17 0.21
(0.43) (0.41) (0.43) (0.40) (0.41) (0.37) (0.41)
MBA 0.24 0.26 0.23 0.27 0.19 0.18 0.22
(0.42) (0.44) (0.42) (0.44) (0.39) (0.39) (0.41)
0.16 0.17 0.17 0.19 0.21 0.21 0.21
MS/MA (0.37) (0.37) (0.37) (0.39)  (041)  (040)  (0.40)
PLD. 0.15 0.15 0.14 0.13 0.21 0.27 0.17
(0.37) (0.35) (0.34) (0.33) (0.41) (0.44) (0.38)
Prof. Certification 0.15 0.14 0.15 0.22 0.24 0.37 0.30
(0.36) (0.34) (0.35) (0.42) (0.43) (0.47) (0.45)
Executive Experience 22.3 19.8 16.1 15.9 16.6 16.5 16.9
(13.0) (10.5) (10.7) (11.0) (12) (11.7) (11.7)
Tenure 17.1 15.1 13.7 13.8 14.1 13.7 14.2
(13.5) (11.7) (11.4) (11.2) (12) (11.0) (10.8)
4 of past moves 1.9 1.9 1.7 1.9 2.2 2.3 2.3
(2.0) (1.9) (1.9) (1.9) (2.0) (2.1) (2.1)
# of Executive 0.9 0.93 0.73 0.76 0.77 0.80 0.84
Moves (1.4) (1.38) (1.3) (0.13) (1.32) (1.3) (1.4)
Salary 640 767 591 438 408 323 340
(375) (398) (320) (197) (190) (141) (217)
Total 2682 4199 4055 2587 2311 1598 1867
Compensation (18229) (20198) (14892) (8536) (7319) (5539) (6634)
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Table 5: Compensation Regressions

Level OLS LAD Slope OLS LAD
Constant 964.053 1,222 Excess Return 11,636.76 8,478.87
(1,417) (191.9)** (967.506)**  (129.384)**
Excess Return Square -908.68 -238.373
(27.210)** (3.649)**
Consumer  -4.737 83.106 Excess Return X Consumer  2,246.78 334.718
(161.543) (21.863)** (353.561)**  (47.699)**
Service 965.097 519.103 Excess Return X Service 2,694.64 1,427.43
(149.900)**  (20.291)** (288.870)**  (39.047)**
Assets 0.029 0.03 Excess Return x Asset 0.115 0.086
(0.001)** (0.000)** (0.006)** (0.001)**
Employees 16.82 16.613 Excess Return X Employees  34.181 32.124
(1.346)** (0.182)** (4.481)** (0.606)**
Rank 2 2,090.11 1,388.09 Excess Return X Rank 2 -388.042 1,423.73
(289.289)**  (39.143)** -655.597 (88.196)**
Rank 3 896.515 65.889 Excess ReturnxRank 3 -7,142.15 -5,254.64
(352.374)*  -47.683 (745.473)**  (100.422)**
Rank 4 -197.024 -767.392 Excess Returnx Rank 4 -12,219.21 -8,068.44
(302.908) (40.986)** (665.071)**  (89.477)**
Rank 5 -484.074 -932.005 Excess ReturnxRank 5 -14,409.11 -8,921.51
(308.492) (41.736)** (675.818)**  (90.755)**
Rank 6 -998.282 -1,139.54 Excess ReturnxRank 6 -14,047.82 -9,188.51
(313.464)**  (42.411)** (670.508)**  (90.146)**
Rank 7 -783.61 -1,109.86 Excess Returnx Rank 7 -13,148.96 -9,227.35
(379.645)* (51.357)** (748.188)**  (100.593)**
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Table 5(cont.): Compensation Regressions

Level OLS LAD Slope OLS LAD
Age 75.732 20.155 Excess Returnx Age 136.767 29.214
(47.603) (6.444)** (12.835)**  (1.711)**
Age Square -0.879 -0.155
(0.411)* (0.056)**
Female 355.209 91.731 Excess ReturnxFemale -377.221 -286.293
(339.929) (45.917)* (607.244) (75.045)**
No. Degree 136.194 12.363 Excess Return XxNo. Degree -622.6 -68.224
(189.753) (25.679) (328.146) (44.118)
MBA 367.872 130.474 Excess Return x MBA -249.712 234.566
(162.991)*  (22.060)** (314.901) (42.495)**
MS/MA -79.861 -74.731 Excess Returnx MS/MA -64.16 -355.654
(165.083) (22.344)** (299.351) (40.481)**
Ph.D. 309.473 32.827 Excess ReturnxPh.D. -22.42 100.848
(172.953) (23.409) (312.742) (42.259)*
Prof. Cert. -385.793 -101.85 Excess Return X Prof. Cert. -1,478.81 -199.566
(160.076)*  (21.665)**
Exec. Experience -0.977 -0.078 Excess Returnx Exec. Experience -2.464 -1.086
(1.582) (0.203) -1.891 (0.151)**
Tenure -17.339 -4.573 Excess Return X Tenure 15.764 9.271
(6.709)**  (0.906)** -11.078 (1.469)**
# of past moves -32.503 -31.781 Excess ReturnX# of past moves -392.886 -80.655
-48.569 (6.574)%* (84.423)**  (11.360)**
# of Executive Moves 52.739 21.603 Excess Return X # of Exec. moves 153.524 10.868
(65.354) (8.839)* (114.343)  -15.297
First Year with firm 994.989 551.859 Excess ReturnX first year in firm  -579.266 -513.588
(464.134)*  (62.789)** (854.534) (115.601)**
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Table 6: Logit and Conditional of Promotion and Turnover

Current Variable Promotion Promtion Promotion Promotion Turnover
Exec. F.E. Company. F.E. External.

Compensation -0.001 0.002 -0.002 0.006 0.007

(0.001) (0.002) (0.001) (0.007) (0.003)*

Excess return -0.21 -0.239 -0.168 -0.197 -0.422

(0.030)** (0.045)** (0.034)** (0.156) (0.093)**

Excess return Lagged -0.124 -0.067 -0.082 0.054 -0.229

(0.025)** -0.038 (0.028)** -0.199 (0.076)**

Rank 2 -2.2 -2.282 -2.542 -2.993 -0.434

(0.058)** (0.113)*x* (0.071)** (0.496)** (0.114)**

Rank 3 -0.999 -1.077 -1.209 -1.797 -0.103

(0.066)** (0.117)** (0.081)** (0.542)** (0.146)

Rank 4 -0.99 -1.08 -1.198 -1.56 -0.263

(0.053)** (0.099)** (0.068)** (0.505)** (0.120)*

Rank 5 -0.658 -0.926 -0.891 -0.471 -0.553

(0.054)** (0.102)** (0.068)** (0.58) (0.134)**

Rank 6 -0.743 -0.958 -0.872 -0.963 -0.558

(0.055)** (0.102)** (0.068)** (0.552) (0.139)**

Consumer Goods -0.021 -0.057 0.066 0.318 -0.152

(0.037) (0.111) (0.082) (0.265) (0.091)

Services 0.075 0.024 0.211 0.025 -0.001

(0.034)* -0.105 (0.078)** (0.22) (0.083)

Assets 0.000 0.001 0.000 0.001 0.000

(0.000) -0.001 (0.000) (0.005) (0.001)

Employees 0.001 0.002 0.001 0.008 0.001

(0.000)** (0.001)* (0.001) (0.004)* (0.000)*

Observations 28443 17866 26708 757 30343

Standard errors in parentheses;* significant at 5%; ** significant at 1%
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Table 6 (continued): Logit and Conditional of Promotion and Turnover

Current Variable Promotion Promtion Promotion Promotion Turnover
Exec. F.E. Company. F.E. External.
Executive Experience 0.000 0.001 0.000 0.002 0.000
(0.000) (0.001) (0.000) (0.004) (0.001)
Tenure 0.011 0.04 0.018 0.000 -0.041
(0.001)** (0.004)** (0.002)** (0.011) (0.004)**
# of Executive Moves 0.059 0.101 0.063 -0.227 0.092
(0.014)** (0.035)** (0.018)** (0.111)* (0.037)*
# of past moves 0.016 0.058 0.01 0.095 -0.08
-0.011 (0.025)* (0.013) -0.083 (0.030)**
Age -0.107 -0.396 -0.139 0.008 0.185
(0.010)** (0.059)** (0.013)** (0.111) (0.041)**
Age Square 0.001 0.001 0.001 0.000 -0.002
(0.000)** (0.001) (0.000)** (0.001) (0.000)**
Female 0.053 -0.041 -1.153 0.012
(0.071) (0.091) (0.483)* (0.198)
No. Degree -0.058 0.025 -0.562 0.181
(0.043) (0.057) (0.292) 0.105)
MBA -0.043 -0.075 -0.255 0.287
(0.037) (0.047) 0.235) (0.086)**
MSMA 0.008 0.043 0.212 -0.11
(0.037) (0.048) (0.26) (0.098)
Ph.D. -0.05 -0.04 -0.574 -0.031
(0.039) (0.05) (0.274)* (0.103)
Prof. Certification -0.151 (0.149) -0.538 -0.044
(0.036)** (0.046)** (0.253)* (0.094)
Turnover 2.14 3.173 2.314

(0.088)** (0.153)** (0.110)**
Constant 3.583 3.366 -8.038
(0.292)** (3.188) (1.150)**
Observations 28443 17866 26708 757 30343

Standard errors in parentheses;* significant at 5%; ** significant at 1%

in parentheses;* significant at 5%; ** significant at 1%
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Table 7: Multinominal Logit of Firm Choice

( Staying with your Current Firm in the Based)

Variables 1 2 3 4 5 6 Retirement

MBA -0.026 0.205 0.146 0.167 0.413 0.353 -0.049

(0.200) (0.181) (0.140) (0.230) (0.280) (0.161)* (0.036)

MS/MA -0.467 -0.727 -0.335 -0.145 -0.107 -0.207 -0.014
(0.225)*  (0.238)** (0.164)* (0.240) (0.314) (0.192) (0.035)

PhD -0.787 -0.338 -0.316 -0.281 -0.371 -0.151 -0.080

(0.248)** (0.217) (0.168) (0.270) (0.363) (0.205) (0.037)*

No Degree -0.319 -0.436 -0.298 0.435 0.184 0.113 -0.118
(0.246) (0.242) (0.184) (0.254) (0.332) (0.204) (0.041)**

Moves befere Exec. -0.141 -0.265 -0.202 -0.046 -0.315 -0.377 0.045
(0.063)*  (0.075)**  (0.055)** (0.066) (0.107)**  (0.073)** (0.010)**

Female 0.198 0.127 -0.242 -0.173 -1.410 -0.226 0.342

(0.365) (0.349) (0.328) (0.482) (1.021) (0.344) (0.073)**

Tenure -32.248 -32.149 -32.277 -31.894 -32.262 -31.935 0.010

(1.09e+6)  (9.9e+5) (7.8e+5) (9.3e+5) (1l.4e+5) (6.8e+5) (0.002)**

Moves after Exec. -0.024 -0.021 0.061 -0.108 -0.123 0.003 0.062
(0.052) (0.050) (0.035) (0.067) (0.086) (0.044) (0.010)**

Age 0.340 0.165 0.360 0.270 0.340 0.321 0.039

(0.105)** (0.075)*  (0.083)** (0.130)* (0.173)*  (0.101)** (0.009)**

Age square -0.003 -0.001 -0.003 -0.002 -0.003 -0.003 -0.000
(0.001)** (0.001)  (0.001)** (0.001) (0.002)  (0.001)** (0.000)*

Firm Type : 2 -0.197 0.650 0.463 -0.781 -0.303 -1.182 0.291
(0.219)  (0.230)** (0.200)* (0.457) (0.473) (0.474)* (0.044)**

Firm Type : 3 -0.932 0.049 0.640 -1.097 -1.378 -0.262 0.232
(0.210)** (0.223)  (0.175)**  (0.407)**  (0.516)** (0.298) (0.038)**

Firm Type : 4 -1.500 -1.058 -1.096 2.048 1.587 1.452 0.673
(0.476)** (0.538)* (0.441)*  (0.293)**  (0.388)**  (0.304)** (0.048)**

Firm Type : 5 -1.954 -1.316 -2.072 0.859 1.286 1.317 0.440
(0.603)** (0.613)*  (0.728)** (0.383)*  (0.426)** (0.319)** (0.060)**

Firm Type : 6 -1.743 -1.323 -0.729 0.846 0.573 1.828 0.339
(0.340)**  (0.370)**  (0.254)**  (0.304)** (0.379)  (0.254)** (0.044)**

Previous Rank :2 -1.064 0.083 0.059 -0.176 0.239 -0.277 -1.060
(0.422)* (0.455) (0.277) (0.649) (0.768) (0.278) (0.054)**

Previous Rank :3 0.186 0.810 0.535 1.170 1.478 0.065 -0.560
(0.454) (0.503) (0.308) (0.662) (0.802) (0.331) (0.069)**

Previous Rank :4 0.677 1.382 0.633 1.310 1.426 0.293 -0.340
(0.373)  (0.435)** (0.267)* (0.606)* (0.742) (0.265) (0.048)**

Previous Rank : 5 0.857 1.134 0.391 1.746 1.329 -0.255 -0.340
(0.391)* (0.460)* (0.295)  (0.611)** (0.765) (0.313) (0.052)**

Constant -12.389 -8.882 -12.618 -11.794 -14.162 -11.705 -2.918
(2.794)%F  (2.086)%*  (2.208)%*  (3.325)%*  (4.471)** (2.603)**  (0.281)**

Observations 59066 59066 59066 59066 59066 59066 35019
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Table 8 : Multinominal Logit of Rank Choice (Rank 4 is excluded )

variables 1 2 3 5

MBA 0.232 0.232 0.011 -0.021

(0.082)**  (0.067)** (0.069) (0.062)

MS/MA -0.011 -0.131 -0.117 0.014

(0.089) (0.073) (0.075) (0.061)

PhD -0.117 -0.094 -0.147 0.187

(0.094) (0.076) (0.079)  (0.060)**

No Degree 0.198 0.142 0.144 -0.086
(0.091)* (0.075) (0.075) (0.070)

Moves befere Exec. -0.144 -0.169 -0.117 0.038
(0.028)**  (0.023)**  (0.023)** (0.017)*

Female -0.749 -0.608 -0.435 0.220

(0.214)**  (0.162)**  (0.152)** (0.106)*

Tenure -0.002 -0.008 -0.006 0.001

(0.004) (0.003)** (0.003)* (0.003)

Moves after Exec. -0.008 -0.019 -0.048 0.013
(0.026) (0.022) (0.023)* (0.019)

Age 0.156 0.226 0.060 -0.009

(0.025)**  (0.024)**  (0.022)** (0.015)

Age square -0.001 -0.002 -0.001 0.000
(0.000)**  (0.000)**  (0.000)** (0.000)

Firm Type : 2 0.077 0.193 0.084 -0.224
(0.104) (0.086)* (0.088) (0.073)**

Firm Type : 3 0.283 0.352 0.216 -0.374
(0.089)**  (0.075)**  (0.076)**  (0.067)**

Firm Type : 4 -0.585 -0.388 -0.324 0.020
(0.133)**  (0.104)**  (0.110)** (0.079)

Firm Type : 5 -0.262 -0.115 0.013 -0.152
(0.148) (0.118) (0.118) (0.099)

Firm Type : 6 0.239 0.195 0.191 -0.262
(0.103)* (0.086)* (0.087)*  (0.077)**

Previous Rank :2 -2.196 3.745 -0.413 0.209
(0.132)**  (0.144)** (0.177)* (0.296)

Previous Rank :3 -3.544 0.652 3.031 0.265
(0.159)**  (0.154)**  (0.162)** (0.309)

Previous Rank :4 -7.890 -4.656 -3.662 -1.951
(0.124)*%  (0.134)**  (0.145)**  (0.255)**

Previous Rank : 5 -7.181 -3.512 -2.402 3.922
(0.232)**  (0.170)**  (0.168)**  (0.253)**
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Table 9: Structural Estimates and Simulations
T9, T3 and 74 are measured in US100,000 of dollars
71 is measured in percentage per year

Measure Rank Estimates Standard Deviation.

0 0.45

1 52 3.4

2 109 14

3 83 2.9

1 4 4.2 2.7
5 1.6 1.2

1 40 0.2

2 9.0 0.5

i 3 11.8 0.9
4 16.4 1.3

5 18.8 2.2
1 186 34.7
2 248 56.6
&M 3 83 14.2
4 25 8.6

5 .9 1.2
1 173 34.0
3 2 325 45.6
3 16.03 24.8

4 1.2 2.5

5 0.8 1.3

1 05 1.4

2 2.6 3.9
3 120 14.3
T4 4 140 18.9
5 182 22.7
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