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Abstract 

 
We characterize the market for CEOs as consisting of value-maximizing boards of 
directors bidding for CEOs with varying personal traits (effort and risk aversion, 
expected horizon, and human capital) and CEOs gravitating to those firms that value their 
particular traits more highly than other firms.  While boards select CEOs based on their 
traits, these CEO characteristics are correlated with the CEO’s age at appointment.  
Hence, age is used as an observable summary statistic to characterize the market 
equilibrium.  This market sorting process results in younger CEOs (less effort and risk 
averse, with longer horizons) being hired by firms requiring more effort (startups and 
high growth firms), riskier firms, and firms with large portfolios of growth options.  
Older CEOs (with more human capital) are selected to manage more complex (larger) 
firms.   Regulated firms, being less complex, choose CEOs with less human capital 
(younger CEOs).  Finally, young or old CEOs are appointed because no viable middle-
aged CEO exists.   

                                                 
*We wish to thank Ana Albuquerque, Jim Brickley, Charlie Hadlock, Cliff Smith, Larry Van Horn, Jerry 
Warner, Charles Wasley, Jerry Wedig, and Joanna Wu for useful discussions, Kevin Murphy for providing 
us with his CEO data, and Junfeng Han for data collection. 



1. Introduction 

 If CEOs affect firm value, then the selection, retention, and incentive 

compensation of the CEO are important functions for value maximizing corporate 

boards.1  Previous studies are consistent with boards terminating poorly performing 

CEOs and tying CEO pay to firm performance.2   Limited economics-based work on the 

selection process exists beyond the distinction between inside and outside CEO 

appointments.3  This paper examines the market for CEOs, and in particular those factors 

that boards use in selecting their next CEO. 

Normative models on the board’s selection role argue for the need to match CEO 

characteristics with the specific demands of the job.4  Several papers argue and find 

evidence consistent with the matching hypothesis, whereby boards of directors seek to 

match the “right” CEO to their firm’s unique characteristics.5  Assuming the board wants 

to match CEO personal traits with the firm’s particular situation, we focus on firm-

specific factors affecting the board’s CEO selection decision.  In particular, value-

maximizing boards’ “ideal” CEO would have low effort and risk aversion, a long time 

horizon in the job, and high levels of human capital.6  However, CEO candidates unlikely 

possess all these characteristics.  For example, young CEO candidates have longer 

expected tenure than older candidates, but lack general management human capital, 

which is only acquired through on-the-job training.  Therefore, boards usually face a 

                                                 
1 Hayes and Schaefer (1999) provide evidence on the value of CEO ability. Bertrand and Schoar (2002) 
find that firm policies vary with managerial styles. 
2 For example, see Warner et al. (1988), Weisbach (1988), Murphy and Zimmerman (1993), and Murphy 
(1999). 
3 Bizjak et al. (1993) report that CEO starting age is related to firm size and regulation, but not to the firm’s 
investment opportunity set.  Zajac and Westphal (1996) find that the new CEO is more dissimilar from the 
predecessor (in terms of functional background, age, type of educational degree, and type of educational 
institution) if the predecessor‘s power and presuccession performance is lower. An extensive literature in 
organization theory addresses associations of contextual conditions and CEO  characteristics and has found 
that CEO age and organizational  context (firm size, performance, and industry concentration) are 
correlated (see Datta and Rajagopalan, 1998). However, most of these studies do not focus specifically on 
succession events or succession outcomes.  Examples of studies examining insider versus outsider CEO 
succession are Parrino (1997) and Farrell and Whidbee (2002). 
4 See chapter 6 in Finkelstein and Hambrick (1996) and Gibbons and Murphy (1992).  
5 See Hermalin and Weisbach (1998), and Bertrand and Schoar (2002), and Allgood and Farrell (2002). 
6 This is not an exhaustive list of the traits that boards seek.  For example, boards likely seek CEOs with 
strong leadership skills, communication skills and “selling ability.”  These types of skills, however, are 
difficult to measure and are beyond the scope of this study. 
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tradeoff: young CEO candidates have longer expected tenures but have less general 

management human capital.  Boards that value longer expected tenures more than general 

management human capital tend to select younger rather than older CEOs. 

The tradeoff boards face in choosing their next CEO involves more than just 

expected horizon and human capital.  We argue that younger CEOs are less effort averse 

– they can exert more effort over longer periods of time than older CEOs.  Moreover, 

younger CEOs are less risk averse than older candidates and implement riskier strategies 

than older CEOs (Thomas et al., 1991 and Vroom and Pahl 1971).  Therefore, boards that 

require their CEOs to exert high levels of effort and are in riskier environments will tend 

to select younger CEOs.  However, the “cost” of these younger CEOs is that they possess 

less general management and firm- and industry-specific human capital. 

The economics literature suggests four employee characteristics that likely affect 

their match with the firm: effort aversion, risk aversion, expected horizon, and human 

capital.  This study examines these four traits.  While the actual traits of incoming CEOs 

that are valued by boards are not readily observable by outsiders, the age of the CEO is 

available.  We assume that boards do not necessarily focus explicitly on the age of 

potential CEOs, but rather consider the personal characteristics they seek to match to 

their job’s requirements.  Nonetheless, because the candidate’s age is likely correlated 

with the CEO’s personal traits, we expect (and find) statistical associations between the 

CEO’s age at appointment and the firm’s requirements for the job.7     

We find that start-up and high-growth firms select younger CEO, consistent with 

the joint hypothesis that younger CEOs are less effort averse and startups and high 

growth firms require more effort.  Riskier firms hire younger CEOs who presumably are 

more risk tolerant. CEOs who are less effort and risk averse require smaller compensating 

differentials for effort and risk.  Firms with substantial growth options also hire younger 

CEOs who have longer expected horizons, thereby increasing the value of these options.   

Large firms choose older CEOs.  Presumably older CEOs have more general 

management skills and firm- and industry-specific human capital, and the returns to 

human capital are increasing in firm size.  Regulated firms, being less complex to manage 

                                                 
7 Rajagopalan and Datta (1996), Ocasio and Kim (1999) examine other demographic characteristics of 
CEOs, such as organizational tenure (prior work experience in the firm), functional background, or level of 
education.  
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because regulation constrains their opportunity sets, hire younger CEOs with less human 

capital.  

In addition to the preceding predictions, Vancil (1987) contends that firms 

occasionally are forced by default to hire either very young or very old CEOs because an 

optimum match cannot be found.  Vancil bases his argument on in-depth interviews with 

48 sitting or retired CEOs.  Based on Vancil’s conjecture, we also examine whether very 

young or very old CEOs are hired when there are few potential candidates either inside or 

outside the firm.  Consistent with these conjectures, we find that the number of business 

segments in the firm (a proxy for the size of the inside candidate pool) and the degree of 

industry homogeneity (a proxy for the size of the external candidate pool) are correlated 

with either young or old CEO appointments. 

To validate our model we estimate it using the sample of founders, family of 

founders, and CEOs through acquisition.  We expect and find the model has much less 

explanatory power in the non-normal succession sample.  This is consistent with boards 

using a different selection process in normal successions than in non-normal succession. 

In constructing our sample, we exclude CEOs who attain that position because 

they have a significant control position in the firm (founders, family members of 

founders, and individuals who become CEO through a corporate control transaction).  In 

these situations, we expect control issues to override the normal selection process.  

Focusing on CEOs selected via a normal succession process increases the power of our 

tests of the matching process.  Based on an analysis of ExecuComp data we find that 

about 25% of all available observations are not normal succession CEOs.  

Our findings are consistent with boards making tradeoffs among CEO candidates’ 

personal traits in their matching process to select their next CEOs.  The market-clearing 

equilibrium results in a sorting of CEOs whereby young CEOs gravitate to firms 

requiring high effort, firms that possess high risk, and firms that require longer expected 

tenures.  Older CEOs, presumably with more human capital, gravitate to larger firms. 

This paper provides evidence consistent with the proposition that boards of 

directors besides deciding on retaining/firing the CEO and setting the CEO’s 

compensation also fulfill their selection role by matching CEO personal traits to the 

firm’s circumstances.  In addition, we document the endogeneity of the incoming CEO’s 
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age.  Often studies view CEO starting age as exogenous.  For example, Parrino (1997) 

reports that fired CEOs are younger at the time they are appointed than CEOs who depart 

voluntarily.  He infers from this that younger CEOs may have lacked the human capital 

necessary to be effective, which led to their termination.    Our results suggest an 

alternative explanation that younger CEOs are appointed to riskier firms, which increases 

the likelihood of termination due to poor performance.  

 Section 2 describes the various traits (effort aversion, risk aversion, expected 

horizon, and human capital) boards likely consider important in selecting CEOs and the 

association between these traits and CEO age at appointment.  Section 3 describes the 

variables used to proxy for these traits.  Section 4 describes our sample, including how 

we identified founders, family members of founders and CEOs who assumed the position 

through acquisition.  Section 5 presents the tests of our predictions, including sensitivity 

tests.  Section 6 presents summary statistics comparing CEO and firm characteristics for 

founders, family of founders, CEOs through acquisition, and CEOs appointed via a 

normal succession process. Section 7 offers our conclusions. 

 

2.  Matching CEO Traits and Firm Requirements 

 In addition to setting the CEO’s compensation package and deciding to retain or 

terminate the CEO, value maximizing boards of directors also select the next CEO.  To 

maximize value, the board will select the candidate with those traits that best match the 

firm’s current requirements given the market clearing prices for CEOs with particular 

traits.  A literature in labor economics relates employers seeking to match employee’s 

skills to job requirements and the subsequent turnover rates of employees.8  Presumably, 

boards of directors perform a similar matching process. 

 For a CEO with a particular set of skills, the board must construct a compensation 

package that meets the CEO’s certainty-equivalent reservation wage.  The market price 

for a CEO with a given set of traits depends on the relative supply of candidates with 

these skills, the number of firms seeking candidates with these skills, and the supply of 

candidates with close substitute skills.   

                                                 
8 See Jovanovic (1979), Harris and Weiss (1984), and McCall (1990) for representative papers. 
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The job matching and principal-agent literatures focus on four personal traits: 

effort, risk tolerance, horizon, and human capital.   We assume that boards of directors 

consider the same four general characteristics when evaluating potential CEO candidates.  

As part of the matching process, the board would like to hire a CEO that has low effort 

and risk aversion (to reduce the compensating differentials for effort and risk), long 

expected tenure (to maximize the value of the firm’s growth options), and a large stock of 

general management and firm- and industry-specific human capital (to maximize the 

CEO’s marginal product).  However, all four traits are unlikely available in a single 

candidate, and in fact there are reasons to believe that some of these traits are substitutes; 

to get more of one, the board likely must get less of another.  For example, expected 

tenure of CEOs and their human capital are likely inversely related.  

All four of these traits typically are unobservable to outsiders.  However, under 

plausible assumptions, we argue that each is correlated with the CEO’s age.  The most 

obvious example is expected tenure (younger CEOs have longer expected tenures).  

Therefore, our empirical tests rely on CEO age as a summary measure of the four traits 

we assume boards consider in the selection process.  Each of the four traits is discussed 

below, how we expect each is associated with the incoming CEO’s age, and what type of 

firm will most value the particular characteristic.  

Effort.  Agency models assume that effort is costly in the sense that agents have 

disutility for effort (Lambert, 2001).  Moreover, these models typically assume effort 

aversion is constant across all agents. But agents likely differ in their cost of effort.  

Firms requiring large amounts of effort will minimize the compensating differential they 

must pay for effort by hiring less effort averse CEOs.  We assume that younger CEOs 

have lower effort costs than older CEOs for two reasons.  First, younger CEOs have more 

physical stamina and hence they are less fatigued at the margin than older CEOs.  

Second, studies have shown that older workers are less productive than younger workers 

(Feyrer, 2002 and Jablonski, et al., 1988).  To accomplish the same task, older workers 

must exert more effort than younger workers, which increases the compensating 

differential for effort.  Hence, firms requiring more effort will gravitate towards younger 

CEOs, ceteris paribus.  Certain types of firms such as start-ups, high growth, and 
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financially distressed firms likely require more CEO effort than other firms; and hence, 

these types of firms will tend to hire younger CEOs.   

Risk. Agency theory examines the moral hazard problem created when the agent 

and the firm (“the principal”) have different attitudes toward risk. The challenge of 

corporate governance is to design incentive mechanisms given the agent’s risk aversion.  

The financial economics literature often conjectures that risk aversion causes managers to 

forego profitable investments if these investments impose risk on managers.9  Beatty and 

Zajac (1994) show that the use of executive compensation contracts to address 

managerial incentive problems is hampered by risk-bearing concerns of the top managers. 

They provide empirical evidence of riskier firms having a higher level of board 

monitoring (more outside directors, separation of CEO and chairman roles, more outside 

directors with equity interests in the firm) to limit excessive risk avoidance by managers. 

We hypothesize that – in addition to board composition and compensation 

contract design – boards match the incoming CEO’s risk tolerance to the firm’s risk 

profile. Value maximizing boards in firms with high levels of risk will select more risk 

tolerant CEOs to reduce the compensating differential the CEO must be paid to bear this 

risk. Even if the CEO’s compensation package imposes little risk on the manager, the 

likelihood of bankruptcy and the consequent decline in the CEO’s human capital forces 

the manager to bear risk.   

There is reason to believe that younger managers are less risk averse than older 

managers. Based on 1,483 managers employed in over 200 firms in a large variety of 

positions, Vroom and Pahl (1971) document a negative relation between managerial age 

and risk taking.   Thomas et al. (1991) report that younger CEOs tend to implement 

riskier strategies than older CEOs.  Freyrer (2002) argues that age matters in 

entrepreneurial activities – the average age of CEOs of the 500 fastest growing is 42 and 

the majority of those involved in start-ups are 25-44 years old. Bertrand and Schoar 

(2002) find that older CEOs are financially more conservative – they choose corporate 

                                                 
9 Lewellen et al. (1989) empirically test this conjecture and find no evidence of risk-reduction behavior in 
the case of mergers. They interpret their finding as evidence of coalignment of managerial and firm risk, 
resulting from competitive managerial labor markets or well designed executive compensation contracts 
that mitigate the under-investment problem. 
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policies with less aggressive investments and higher cash holdings.  Hence, we predict 

that riskier firms will appoint younger CEOs.           

Horizon.  Firms with substantial growth options select CEOs who will maximize 

the value of these options.  In general, the value of an option increases with the term of 

the option.  Trigeorgis (1996) offers the following illustration: when a firm builds a small 

plant in a new geographic location to position itself to take advantage of a developing 

large market, it essentially acquires an option for future growth. This option will be 

exercised only if future market developments are favorable.10   

To maximize the value of the firm’s portfolio of growth options, the board will 

consider the CEO candidate’s expected tenure in the firm.  Since younger CEOs have 

longer horizons, they are more willing to discover and exercise real options than older 

CEOs.11  Younger CEOs are more willing to defer exercising growth options to maximize 

the value of the option because they have longer expected tenures in the firm.  Older 

CEOs will tend to exercise options early so they payoff while they are still in office.  

If firms are able to structure long-run deferred compensation plans that mitigate 

this horizon problem in such a way that older CEOs have an incentive to discover and 

execute real options that maximize firm value, then we would not observe a negative 

relation between CEO age and the magnitude of the firm’s growth options.  Finding a 

negative association between age and growth options is consistent with deferred 

compensation contracts not completely resolving the horizon problem faced by firms 

with large growth options. 

Human Capital.  The following types of human capital increase the CEO’s 

marginal product and hence the likelihood of being selected CEO:  

• General management skills involving the firm’s functional areas such as 

accounting, finance, marketing, management, IT, operations and so forth. 

                                                 
10 Apart from growth options (options to expand) Trigeorgis (1996) also discusses options to defer 
investments, options to default in multi-stage investment projects, options to contract (e.g., when market 
conditions turn weaker than originally expected, managers can operate below capacity or scale back 
operations), and options to abandon. All these real options reflect different forms of managerial flexibility, 
and become more valuable as the exercise period lengthens.   
11 Alternatively, economists refer to the “horizon problem” as a situation in which those who select 
investments are not the primary beneficiaries of these investments (Lewis and Sappington, 1991). As a 
result, managers with expected tenures less than the investment’s life will reject profitable projects.   

Joos, Leone, Zimmerman  8 
 



• Firm-specific knowledge about their suppliers and customers and the abilities 

of other managers within the firm. 

• Industry-specific knowledge about their input and output markets and 

government regulations. 

• Technology-specific knowledge about emerging technologies and how to 

apply these technologies to develop and implement new investment 

opportunities. 

The type of human capital that is important to a particular firm will affect its 

choice of CEO.  For example, Rosen (1992) conjectures that CEO marginal product rises 

with firm size (i.e., a unit of effort by a CEO in a large firm has a greater affect on firm 

value than the same unit in a small firm).  Baker and Hall (2003) present evidence 

consistent with this conjecture.  For any given decision-making error by the CEO, more 

firm value is destroyed in a large firm than a small firm.  Since human capital increases a 

CEO’s marginal product, the value of a unit of human capital (general management skills 

and firm- and industry-specific knowledge) is increasing in firm size.  In other words, the 

return to a given amount of human capital is likely increasing in firm size.  It seems 

reasonable to assume that CEO candidates acquire general management skills and firm- 

and industry-specific human capital through experience (on-the-job training).  To the 

extent that returns to general management and firm- and industry specific human capital 

vary with firm size (and since these types of human capital are best acquired through on-

the-job training), we would expect to observe a positive association between firm size 

and CEO age.  Again, such a correlation arises not because boards of directors focus 

explicitly on CEO candidates’ age per se, but because age is correlated with a CEO trait 

(in this case the CEO’s human capital) that boards value in their selection decision. 

High-tech firms require CEOs with knowledge of the emerging technologies in 

the firm’s industry.  Feyrer (2002) argues that age matters in the adoption of new 

technologies – younger managers are more familiar with the emerging technologies in 

their industry.  Firms in high technology industries will select CEOs with technical 

backgrounds in the emerging technology, who tend to be younger. 

Smith and Watts (1992) and Joskow, et al. (1993) argue that managers in 

regulated firms face more constrained opportunity sets, which lowers their marginal 
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product of effort.  Managers in these firms have less discretion and hence require less 

general management and firm-specific knowledge.  The evidence is consistent with this 

conjecture (Palia, 2000, Christie, et al., 2002, and Baker and Hall, 2003).  CEOs with less 

human capital presumably command smaller compensation packages.  Moreover, the lack 

of these skills has a relatively smaller impact on regulated firms’ value.  Value 

maximizing boards of regulated firms will select CEOs with less general management 

and firm-specific human capital.12   These CEOs will tend to be younger when hired.  

Hence, regulation and CEO age should be negatively associated.  Conversely, older 

CEOs in regulated industries have acquired knowledge of the regulatory process and 

likely have developed personal relationships with the regulators and key legislators 

involved in the regulatory process (industry-specific human capital).  Hadlock et al. 

(2002) report a higher incidence of CEOs with legal backgrounds than in unregulated 

industries.  If regulated firms value CEOs with industry-specific knowledge, then 

regulation and CEO age should be positively associated.  Hence, it becomes an empirical 

question as to whether the general management skills and firm-specific human capital of 

CEOs in regulated industries dominate the industry-specific human capital. 

Default.  Vancil (1987) argues that young and old CEOs are hired when the 

supply of optimum, middle-aged potential CEOs is limited.  Since most CEOs are 

promoted as insiders rather than outsiders, the potential pool of CEOs includes divisional 

managers in the same firm.  Hence, firms with few divisions are more likely to appoint 

either a young or old CEO by default because their pool of potential CEOs is small.  To 

test this conjecture, we predict that SEGS (number of segments in the firm) will be 

smaller for young and old CEOs, relative to middle-aged CEOs.  We also use an industry 

homogeneity measure suggested by Parrino (1997) to test this prediction. We predict that 

firms in more homogeneous industries have a larger pool of potential outside middle-

aged CEOs. Therefore, firms in highly heterogeneous industries are more likely to select 

old or young CEOs.  We use Parrino’s homogeneity measure (IND) that is based on the 

partial correlation between stock returns within two-digit SIC industries.   

  

                                                 
12 Hadlock et al (2002) summarize the literature and report evidence consistent with these conjectures.  
CEOs of electric and gas utilities are paid less and have degrees from less prestigious universities. 
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3.  Proxies for Effort and Risk Aversion, Human Capital, and CEO Horizon 

This section describes the variables used to proxy for the effort and risk 

characteristics of the firm, the human capital requirements of the firm, and the value of 

the firm’s growth options.  Many of these variables can proxy for more than one the four 

economic traits boards seek in prospective CEO candidates.  For example, firm size 

proxies for both the effort CEOs are expected to expend and the human capital needed to 

manage the firm.  If large firms require more effort to minimize the compensating 

differential for effort aversion, large firms will hire younger CEOs.  But if large firms 

require more general management human capital, which is only acquired through 

experience, large firms will hire older CEOs.  Thus, for many of our proxy variables we 

cannot unambiguously test which of the four economic traits is driving the matching 

process. 

STARTUP, HIGROW, and DISTRESS.  Three variables proxy for the expected 

amount of effort the CEO job requires: STARTUP (start-up firms), HIGROW (high 

growth firms), and DISTRESS (financially distressed firms).  Section 4 describes the 

empirical construction of these and other explanatory variables introduced later in this 

section.  Firms that require high levels of effort will employ younger CEOs to the extent 

younger CEOs are less effort averse.  In this case STARTUP, HIGROW, and DISTRESS 

will be negatively associated with CEO age.  If older CEOs are more productive per unit 

of effort because they have more human capital, older CEOs do not have to exert as much 

effort as younger CEOs and the compensating differential for their higher effort aversion 

is smaller.  In this case, we would expect to observe positive associations between CEO 

age and startup firms, high growth firms, and financially distressed firms. 

To the extent DISTRESS proxies for risk and younger CEOs are less risk averse 

than older CEOs, then DISTESS should be negatively correlated with CEO age.  Thus, 

observing a negative association between DISTRESS and CEO age could be due to either 

effort or risk factors, and we cannot distinguish between these two explanations. 

RISK.  If younger CEOs are less risk averse than older CEOs as argued in Section 

2, then we would expect value maximizing boards in risky firms to select younger CEOs 

to minimize the CEO’s compensating differential for risk.  Riskier firms might also 

require more effort, and younger CEOs being less effort averse have smaller 
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compensating differentials per unit of effort.  Thus, observing a negative association 

between risk and CEO age can be due to either effort or risk aversion. 

IOS.  Firms with substantial growth options will hire younger CEOs who have 

longer expected horizons to maximize the value of these options.  We use the investment 

opportunity set (IOS) to proxy for growth options.  The IOS and CEO age should be 

negatively associated.  Firms with large quantities of growth options might also require 

more effort.  Observing a negative association between IOS and CEO age can be due to 

either effort or horizon. 

FSIZE.  Baker and Hall (2003) find that CEO marginal product of effort 

increases in firm size.  This suggests that the value of general management and firm- and 

industry-specific human capital increases in firm size.  Because human capital is likely 

acquired through experience, larger firms will hire older CEOs.  However, large firms 

also are likely to require more effort.  To minimize the compensating differential for 

effort aversion (and assuming young CEOs are less effort averse), large firms will hire 

younger CEOs.  Therefore, the predicted association between firm size and age is 

ambiguous.  Firm size (FSIZE) proxies for both the effort required from the CEO and the 

amount of human capital required to manage the firm. 

Tournament theory (Lazear and Rosen, 1981) also predicts a positive association 

between firm size and CEO age. Tournament theory argues that firms benefit from 

relying on a self-enforcing reward structure when monitoring is either unreliable or 

costly. This is more so for large firms.  In order to make the tournament reward structure 

effective, the smaller probability of promotion in larger firms needs to be accompanied 

by a larger pay increase at CEO promotion and/or a shorter wait before promotion.  

Larger firms typically have more candidates. In addition, Bognanno (2001) shows that 

the tournament prize (the pay differential between CEO and vice presidents) decreases 

with a smaller difference in age between the incumbent CEO and the mean age of the 

candidates, as well as with a shorter expected tenure – or time to retirement – of the 

incumbent CEO. Firms can reduce the tournament prize and still provide the same 

incentives by appointing an older CEO. Hence, larger firms are predicted to select older 

CEOs (those with shorter expected tenures).  Observing a positive association between 
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firm size and CEO age cannot differentiate between the human capital and tournament 

explanations.   

REG.  As argued in section 2, the predicted association between regulated firms 

(REG) and CEO age can be either positive or negative.  Regulated firms being 

constrained by the regulators and easier to manage require less human capital from the 

CEO.  In this case, the board will hire younger CEOs with less human capital.  To the 

extent older CEOs have more industry-specific human capital of the regulatory process 

and this human capital is valuable, older CEOs are hired in regulated firms.  Finally, if 

regulated firms are easier to manage and hence require less effort, then older CEOs are 

hired because they are more effort averse. 

HITECH.  High technology firms (HITECH) require CEOs with knowledge of 

the emerging technologies.  If young CEOs understand emerging technologies better than 

older CEOs, HITECH and CEO age should be positively associated. 

 

4.  Sample 

Table 1 summarizes our sample selection procedure. The initial sample of 3,011 

CEO appointments consists of 1,397 observations from ExecuComp for the years 1992-

1999, and 1,614 observations obtained from Kevin Murphy for years prior to 1992. The 

Murphy database is derived from Executive Compensation Surveys published in Forbes 

as described in Gibbons and Murphy (1992).  

The predictions developed in Section 2 assume a normal succession process for 

CEOs where boards of directors choose among candidates based on their personal traits.  

Hence, we eliminate those observations that do not appear to be “arms length” 

appointments, such as those where the incoming CEO has a control block in the firm. To 

determine whether the CEO is a founder, family of a founder, or is appointed CEO 

through an acquisition we manually checked company histories in Hoovers, Gale 

Business and Company Resources Center, Finance!Yahoo company profiles (data 

provided by Multex.com), company press releases (Dow Jones Interactive), and company 

proxy statements (Lexis-Nexis and the SEC’s EDGAR).  We find that 288 incoming 

CEO appointments (9.6%) involve founders, 200 observations (6.6%) are family of the 

Joos, Leone, Zimmerman  13 
 



founder, and 49 observations (1.6%) are CEOs through acquisition. We could not 

determine definitively whether the incoming CEO was or was not the founder, family, or 

CEO through acquisition for 493 (16.4%) appointments, of which 98% represents CEO 

appointments before 1980.  Thus, of the 2,518 (3,011 – 493) CEOs where we could 

determine whether or not they were normal successions, about 21% are not normal 

successions.  Section 6 further examines how normal succession CEOs differ from 

founders, family of founders, and CEOs through acquisition.   

We could not match 139 (4.6%) of the normal CEO appointments with Compustat 

or CRSP data.  Finally we lost 435 observations (14.5%) because of missing values in 

one or more variables based on Compustat or CRSP data.  This yields 1,407 usable 

observations in the final sample that represents normal succession CEO appointments. 

   

5.  Empirical Tests 

To test our predictions regarding the tradeoffs boards make regarding the 

incoming CEO’s effort and risk aversion, expected horizon, and human capital developed 

in Section 2, we estimate the following regression (either an ordered logit or OLS): 

 

   CEOAGEi = ao + a1 STARTUPi + a2 HIGROWi + a3 DISTRESSi +  

                        a4 REGi + a5 IOSi + a6 FSIZEi + a7 HITECHi + a8 RISKi + ei        (1) 

 

In the OLS regression, CEOAGE is the age of the CEO in his/her first year in office. In 

the ordered logit, CEOAGE=0 if the CEO’s age is less than 47, CEOAGE=1 if the CEO’s 

age is between 47 and 57 years, and CEOAGE=2 if the CEO’s age is greater than 57. The 

two cutoffs of 47 and 57 in the ordered logit represent the first and fifth quintiles of the 

age distribution of CEOs in our sample.  Table 2 summarizes the age distribution of our 

CEOs.  The youngest CEO age quintile contains CEOs aged 32-46 while the oldest 

quintile contains CEOs aged 57-76.13 

                                                 
13 The number of observations per quintile varies because the quintile ranges were determined prior to 
deleting observations for missing data and outliers. 
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 To test Vancil’s default conjecture, we estimate the following reverse OLS 

regression: 

POOLi = ao + a1 CEOAGEi + a2 CEOAGEi
2+ a3 FSIZEi + ei   (2) 

where POOLi is either SEGSi (the number of  business segments in the firm and i is the ith 

CEO) or INDi (the industry homogeneity).  The number of segments (SEGS) or industry 

homogeneity (IND) should be higher for middle-aged CEOs.  After controlling for firm 

size, Vancil’s conjecture predicts that a1 > 0 and a2 < 0.  Note that CEOAGE is 

endogenous.  We include it as a right-hand-side variable because estimating a regression 

with CEOAGE as the dependent variable cannot capture the predicted nonlinear relation 

that both young and old CEOs are appointed when IND or SEGS is small.  In addition, 

equation (2) allows us to control for firm size.  As an alternative specification, we also 

estimate the following logit model: 

 MIDAGEi = ao + a1 SEGSi + a2 INDi+ a3 FSIZEi + ei    (3) 

where MIDAGEi is one if the ith CEO’s age is in age quintile 2-4. This specification 

allows us to consider both pool size variables (SEGS and IND) simultaneously and 

eliminates the need for a reverse regression.  The disadvantage of this specification is that 

by converting the age variable from a continuous measure to a dichotomous one requires 

ad hoc age cutoffs, and a consequent loss of power. 

  

5.1   Variable Definitions 

CEO age is the age of the CEO in his/her first year as CEO and is computed as the 

difference between the year the CEO assumes the office and the CEO’s date of birth 

(from Murphy or ExecuComp).  Table 3 describes the construction of the explanatory 

variables in equations (1) – (3).  We define year 0 as the first year the CEO is in office.  

The CEO’s first year in office is that year where the CEO is in office for at least six 

months.14   Start-up firms (STARTUP) are those with fewer than five years of data on 

CRSP prior to the CEO’s appointment.  Sales growth in the year before and the year of 

CEO appointment is used to proxy for high growth firms (HIGROW).   

                                                 
14 This implies that if a CEO arrives after July 1 and the fiscal year end is December 31, 1999, the CEO’s 
first year will be 2000. 
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Financial distress is measured using the coefficients estimated in Shumway’s 

(2001) bankruptcy hazard model that includes both accounting and stock market-based 

variables. Shumway estimates his model using more recent data (1962-92) and it has 

higher out-of-sample accuracy than prior and often used bankruptcy models, such as 

Altman’s Z-score (1968) or Ohlson’s logit model (1980).  Regulation (REG) takes the 

value of one if the firm’s primary 2 digit SIC code is a regulated utility or financial 

institution. 

Our investment opportunity set variable (IOS) is based on Gaver and Gaver 

(1993). We apply factor analysis on three commonly used IOS measures: market-to-book 

equity (MKTBKEQ), market-to-book assets (MKTBKASS), and R&D to assets (R&D). 

The results of the factor analysis are presented in Table 4.  The common factor used in 

our tests (IOS) explains 63% of the variance in the three variables. Consistent with Gaver 

and Gaver, we find that the two market-to-book ratios are the most important 

determinants of the factor score.15  

Firm size (FSIZE) is calculated as the log of sales in the CEO’s appointment year.  

HITECH is a dummy variable that takes the value of one if the firm is in one of the 

twelve 3-digit SIC industries defined by Hecker (1999) as a high-tech intensive industry.  

Firm risk (RISK) is measured as the standard deviation of the residual from the market 

model using monthly data from year –1 to 0. 

 Finally, Vancil (1987) argues that CEOs frequently come from within the firm 

where they were divisional presidents and where they had acquired general management 

skills.  We use the number of segments in the firm (from the COMPUSTAT segment 

data) to measure the size of the internal candidate pool (SEGS). We use the industry 

homogeneity (IND) proxy from Table 5 in Parrino (1997) as a measure of the size of the 

external candidate pool.  Firms in industries characterized as having more highly 

correlated returns are assumed to be more homogeneous and, hence, have more 

candidates that match the firm’s job requirements. 

                                                 
15 We make two changes to Gaver and Gaver’s (1994) factor analysis.  First, because our sample period 
spans the years 1981 to 1999, we calculate MKTBKEQ and MKTBKASS net of their respective medians 
for all firms on COMPUSTAT in that year.  This controls for temporal shifts in the market’s P/E ratio.  
Second, we exclude from the factor analysis the variance of returns to shareholder equity.  Including this 
variable requires four years of data prior to the CEO’s appointment and would preclude including 
STARTUP as an explanatory variable. 
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5.2   Univariate Tests 

 Table 5 Panel A presents descriptive statistics of the explanatory variables defined 

in Table 3, classified for “young” CEOs (those in the first age quintile), “middle-aged” 

CEOs (those in age quintiles 2-4), and “old” CEOs (those in age quintile 5).   As 

expected, the mean tenure (number of years actually in the CEO’s office) of young CEOs 

(11.6 years) is significantly longer than the mean tenure of middle-aged CEOs (8.1 

years), which is significantly longer than the mean tenure of old CEOs (4.6 years).  

Consistent with our effort prediction, young CEOs are appointed more frequently in start-

ups, in firms with higher sales growth preceding CEO appointment, and in firms facing 

more financial distress than middle-aged CEOs.  However, middle-aged CEOs are in 

firms that have roughly the same likelihood of bankruptcy as firms hiring old CEOs.   

 While young CEOs do not have statistically significantly higher growth options 

(IOS) relative to middle-aged-CEOs, old CEOs are in firms with statistically less growth 

options than middle-aged CEOs.   

 CEO age increases monotonically with firm size.  If returns to human capital are 

increasing in firm size and human capital is acquired with experience, then older CEOs 

are appointed in larger firms.  Likewise, we observe fewer old CEOs relative to middle-

aged CEOs in high tech intensive industries. There are no statistically significant 

differences between young, middle-aged, and old CEOs in terms of their frequency of 

appointment in regulated firms.  Young CEOs are in firms with higher standard deviation 

of residual returns than middle-aged CEOs.  However, old and middle-aged CEOs are in 

firms with about the same risk. 

 Finally, the univariate evidence does not generally support Vancil’s default 

conjecture.  Consistent with this conjecture we find that middle-aged CEOs are more 

likely appointed than young CEOs in firms with more segments (SEGS).  There are more 

potential internal CEO candidates in firms with more segments.  However, older CEOs 

are observed in firms with more segments.  We suspect that SEGS is confounded by firm 

size, which we hope to correct by estimating equations (2) and (3). The univariate results 

on IND (industry homogeneity) do not support Vancil’s default conjecture. Young and 

old CEOs are not appointed in industries with less homogeneity.  While the means and 
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medians in Table 5 Panel A are in the predicted directions, they are not statistically 

significant at the .05 level.  

Table 5 Panel B presents rank and Pearson correlations among our independent 

variables.  Substantial collinearity exists among most of our explanatory variables.  For 

example, growth options (IOS) is negatively correlated with financial distress 

(DISTRESS) and regulation (REG) and positively correlated with HIGROW and 

HITECH.  Firm size (FSIZE) is negatively correlated with STARTUP and RISK and 

positively correlated with SEGS.  These relatively large correlations reduce the power of 

our tests. 

 

5.3  Multivariate Tests 

The analysis in section 2 predicts that in equilibrium, the market for CEOs will 

sort CEOs such that CEOs with particular traits will be hired by those firms valuing those 

traits most highly and that systematic relations will exist between the age of the CEO at 

appointment and firm-specific characteristics.  For example, young CEOs will be hired 

by firms requiring high amounts of effort, risky firms, and firms with substantial amounts 

of growth options; whereas older CEOs will be selected by larger firms.  To examine 

whether these systematic relations exist we estimate the regression specified in equation 

(1).  Table 6 presents two regressions and an ordered logit of CEO age at appointment 

regressed on our independent variables.  The first regression reported in Table 6 is 

estimated using all observations, whereas the second regression eliminates influential 

observations as per Belsley et al. (1980).  The ordered logit is estimated on the trimmed 

data set used in the second regression. The ordered logit is estimated because a priori the 

relationship between age and the explanatory variables need not be monotonic. However, 

this nonlinear specification requires ad hoc assumptions regarding age cutoffs for 

“young” and “old” categories. 

Focusing on the second regression where outliers are trimmed, start-ups 

(STARTUP) and high growth firms (HIGROW) are more likely to hire younger CEOs.  

The coefficients on these variables (-1.435 and -1.952) are statistically significant.  This 

evidence is consistent with the effort prediction and inconsistent with the human capital 

prediction.  Young CEOs are hired in start-ups and high growth firms because these firms 
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presumably require more CEO effort and younger CEOs are less effort averse than older 

CEOs.  Inconsistent with the effort, risk, and human capital predictions is the 

insignificant coefficient on DISTRESS.  

The statistically significant negative coefficient of -0.402 on growth options (IOS) 

is consistent with the effort and horizon predictions.  Firms with more growth options 

appoint younger CEOs, who presumably because of their longer horizons maximize the 

value of the firm’s portfolio of growth options.  Or, these firms require more effort.  The 

statistically significant positive coefficient on firm size (1.013) is consistent with the 

human capital prediction; larger firms, being more complex, require older CEOs who 

have acquired more general management and firm-specific human capital.  The 

significant positive sign on FSIZE is inconsistent with the effort prediction (larger firms 

require more effort).    

The insignificant coefficient on HITECH is inconsistent with our human capital 

prediction. A possible explanation for the lack of a HITECH result is that CEOs in early-

stage technology firms might be young because of their technology related human capital 

(i.e., skills to develop technologically feasible and manufacturable products), but CEOs 

in later-stage technology firms are older because of their general management skills 

necessary to institute appropriate financial and administrative efficiencies. Drazin and 

Kazanjian (1993) offer a stage-of-growth model for technology firms and find empirical 

evidence of changes in CEO demographics to match the firm’s stage of growth. Other 

variables in our analysis, such as STARTUP, IOS, and HIGROW, likely better capture 

the stage of growth of the firm and therefore the need for a younger CEO. 

The negative (and significant) coefficient on regulation (-0.723) is consistent with 

the human capital prediction where regulated firms, being more constrained and hence 

less complex organizations, require less general management and firm-specific human 

capital from the CEO and hence the CEO can be younger.16  The negative sign is 

inconsistent with the human capital prediction that older CEOs are hired in regulated 

                                                 
16 This result differs from Hadlock et al. (2002) who report that regulated utilities hire older CEOs than a 
matched control sample of unregulated firms.  Several reasons can account for the different findings.  First, 
Hadlock et al. findings are based on univariate tests that do not control for firm size.  Second, they do not 
exclude founders who are more prevalent in their non-regulated firms and who are younger. Finally, they 
only consider Electric and Gas utilities (SIC codes 4911, 4923, 4924, 4931), while we include financial 
institutions. 
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firms because they have more industry-specific knowledge of the regulations and 

regulators.  Finally, the negative sign on REG is inconsistent with regulated firms 

requiring less effort, and hence older CEOs (more effort averse) are hired. 

Some of our results differ from those of Bizjak et al (1993).  Using 418 Forbes 

executive compensation survey CEOs from 1975 through 1989, like us they find that 

CEO starting age is positively associated with total firm assets and negatively associated 

with regulated utilities.  However, unlike our findings, they report insignificant 

associations between CEO age and growth options (market-to-book of firm assets and 

R&D-to-total assets).  Our tests of the association between CEO starting age and growth 

options are likely more powerful than their tests for several reasons. First, they have 

about one-third fewer observations than used in our tests.   Second, they do not remove 

founders, family of founders, and CEO acquisitions from their sample, which could be 

confounding their findings.  Third, they use two separate proxies for growth options as 

independent variables instead of using Gaver and Gaver’s factor analysis.  This increases 

multicollinearity in their tests and likely reduces power. 

 

5.4  Tests of Vancil’s Default Conjecture 

Equations (2) and (3) test Vancil’s default conjecture that young and old CEOs 

are hired because a middle-aged CEO match cannot be found.  Table 7 Panel A presents 

three reverse regressions for each POOL measure – the number of internal candidates 

(SEGS) and the homogeneity of the external candidate pool (IND).  For expositional 

reasons, we multiply IND by 1,000 in all of the multivariate tests.  To lessen the effect of 

outliers, we eliminate influential observations as per Belsley et al. (1980).17 All three 

models regress the number of segments in the firm (SEGS) or the degree of industry 

homogeneity (IND) on CEO age and CEO age squared.  If young and old CEOs are 

appointed when there are few viable candidates (e.g., in firms with few segments or in 

heterogeneous industries), then the coefficient on CEOAGE should be positive and the 

coefficient on CEOAGE2 should be negative.  Because the number of segments is 

correlated with firm size (correlation between FSIZE and SEGS in Table 5 is 0.40), 

                                                 
17 We exclude observations with absolute studentized residuals greater than 2 times the square root of the 
number of variables divided by the number of observations. 
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FSIZE is included as a control variable in model 1 in Table 7 Panel A.  In model 1 when 

SEGS is the dependent variable, the coefficients on CEOAGE and CEOAGE2 are not 

significantly different from zero (at the .05 level) but are significantly different from zero 

and in the predicted direction in model 2, which excludes FSIZE.  Since we have no a 

priori reason to expect the relation between SEGS and firm sales to be log-linear as 

assumed by using FSIZE, we employ a more general quadratic specification in model 3 

where SALES and SALES2 are included.  In this specification, the coefficients on 

CEOAGE and CEOAGE2 are again statistically significant and in the predicted 

directions.  Using the fitted values of CEOAGE and CEOAGE2 (0.301 and -0.003) the 

estimated relation between SEGS and CEOAGE reaches a maximum at about age 51, and 

then declines.  We interpret this evidence as consistent with Vancil’s conjecture about 

young and old CEOs being hired when the internal candidate pool is small. 

The three regressions in the right-most columns of Table 7 Panel A repeat the 

analysis using industry homogeneity (IND) as the dependent variable.  Young and old 

CEOs are appointed in firms with less industry homogeneity (e.g., the external candidate 

pool is smaller).  Using model 3, industry homogeneity reaches a maximum at a CEO age 

of about 51 years. 

Table 7 Panel B estimates two sets of logit models for equation (3) to test the 

prediction that middle-aged CEOs are more likely appointed when the pool of inside 

(SEGS) and/or outside candidates (IND) is large.  The dependent variable (MIDAGE) is 

one if the CEO’s age is between 47 and 57 (age quintiles 2-4) and zero otherwise.  

Industry homogeneity (IND) is correlated with middle-aged CEO appointment whereas 

number of segments (SEGS) generally is not.  The results in Panel B are weaker tests of 

Vancil’s default hypothesis than those in Panel A if our choice of the middle-age cutoffs 

(47 and 57) is measured with error.  

In addition to our reverse regression analysis, we examine the relations between 

CEO age and SEGS and CEO age and IND in two scatter plots presented in Figures 1 and 

2. In both graphs, the inverted U shape is visible. The solid lines in each plot represent a 

nonparametric curve fitting - the smoothing spline function LOESS that uses robust 

locally linear fits - whereas the dashed lines are the fitted line from the multivariate 

regressions in model 2 in Table 7 Panel A.  The similarity between the LOESS and OLS 
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curves in each plot suggests model 2 is likely well specified. The scatter plots also show 

why the R2 is much higher when SEGS is used to test Vancil’s default conjecture (R2 

ranges from 4% to 18%) as opposed to when IND is used (R2 is 1%). Both variables 

measure the size of the CEO candidate pool, however SEGS is a proxy for the inside 

candidates (within the same firm) and IND is a proxy for the outside candidates (within 

the same industry).  Since 90% of the CEO successors are insiders, the middle aged-

group in the IND-AGE plot shows a high variability in the industry homogeneity variable 

(IND). However, the key result in the IND-AGE graph is the low variability in the age 

tails (young and old CEOs) where industry homogeneity is low.   

To summarize the findings in Tables 6 and 7, startup and high growth firms 

employ younger CEOs, consistent with these firms requiring high levels of effort and 

younger CEOs being less effort averse.  Our horizon prediction is supported in terms of 

the IOS variable (i.e., younger CEOs are appointed in firms with more growth options).  

The human capital prediction is supported by FSIZE and REG.  There is no support for 

the human capital prediction that younger CEOs are hired in high tech firms because they 

understand the technology better than older CEOs.  Table 7 provides evidence consistent 

with Vancil’s (1987) default conjecture (i.e., young and old CEOs are appointed when the 

internal and external candidate pools are small).   

 

5.5  Sensitivity Tests 

To check the robustness of the preceding results we perform a series of sensitivity 

tests.  The results of alternative model specifications are reported in Table 8.  In model 1, 

we consider alternative definitions of regulation (REG). REG consists of both utilities 

and financial services firms.  To test whether utilities or financial firms are driving the 

results, we decompose REG and define REGUTIL as one if the firm is a regulated utility 

and REGFIN as one if the firm is a regulated financial institution.  The results from 

model 1 suggest that firms in the financial services industry are responsible for the 

significance of REG.  CEOs tend to be younger when they are hired in financial services 

than in other industries.  The coefficients and their statistical significance on the 

remaining variables are virtually unchanged from those reported in Table 6. 
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 Model 2 deletes HITECH.  The remaining coefficients and their significance 

levels are virtually unchanged.   Models 3-5 substitutes each proxy for the investment 

opportunity set (MKTBKEQ, MKTBKASS, and R&D) used in the Gaver and Gaver 

factor analysis rather than the common factor score (IOS).  Both MKTBKEQ and 

MKTBKASS are statistically significant (but not R&D) and the remaining coefficients 

are virtually unchanged. 

Finally, we provide some additional evidence consistent with our horizon 

prediction.  Younger CEOs are appointed in firms with more growth options because 

with longer horizons, younger CEOs have more incentive to identify and exercise 

profitable growth options.  Moreover, younger CEOs have more incentive to defer 

exercising growth options.  If these predictions are correct, we would expect sales growth 

rates following CEO appointment to vary by CEO age.  Younger CEOs should have 

higher sales growth than older CEOs, ceteris paribus.  

Table 9 reports two regressions of sales growth over the incoming CEO’s first 

four years on CEO age, firm size and IOS. Sales growth in the four years following the 

CEO’s appointment is the log of the ratio of sales in year +4 to sales in year +1, where 

year zero denotes the CEO’s appointment year.  We examine only the first four years 

after the CEO’s initial year to calculate sales growth because 14% of all CEOs in our 

sample have tenures of less than 4 years.  Two regressions are reported in Table 9.  

Model 1 includes Sales and Sales2 to control for firm size and Model 2 includes log of 

sales.  In both models, after controlling for firm size and the firm’s investment 

opportunity set, younger CEOs have statistically higher growth rates in their first four 

years than older CEOs. 

6.  Founders, Family Members, and CEOs through Acquisition 

A relatively large proportion of newly appointed CEOs consist of founders, 

family members of founders, or CEOs who assumed the title through an acquisition.  To 

highlight the importance of our exclusionary rule, Table 10 reports descriptive statistics 

and univariate tests of differences in both CEO and firm characteristics for four 

appointment types.  The first group, “Normal Succession,” includes all cases where we 

are able to verify that the incoming CEO is not a founder, is not a family member with a 
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control block in the firm, and did not become CEO through an acquisition.  Observations 

are classified as “Founder” if newly appointed CEOs are one of the original founders.18  

A CEO observation is classified as “Family” if we verify that the CEO is related to a 

family with controlling interest in the firm. For example, William Ford, CEO of Ford 

Motor Company is classified as “Family.”   Finally, CEOs are classified as “CEO through 

Acquisition” if the CEO is appointed after he/she gains control of the firm through an 

acquisition.  For example, in 1971 Leonard Riggio paid $1.2 million for the Barnes & 

Noble store on Fifth Avenue in New York.  Riggio became Barnes & Noble’s CEO in 

1986. 

The number of observations for each descriptive variable in Table 10 varies 

depending on data availability.  The range of the number of observations is provided at 

the top of each column for each type of CEO. 

There are several striking differences among the four groups of CEOs in Table 10.  

First, newly appointed CEOs in the Founder and Family groups are much younger than 

the Normal Succession group.  The mean (median) age of newly appointed CEOs in 

normal succession is 52 (52), compared to 40 (40) for founders and 44 (43) for family 

members. Newly appointed CEOs in the CEO through Acquisition group are also 

younger (mean of 46 and median of 43) than the Normal Succession group.   Founders 

depart at a slightly younger age than the Normal Succession group, with means (medians) 

of 59 (60) and 61 (63), respectively.  However, the mean (median) age at departure for 

the Family and CEO through Acquisition groups are 63 (64) and 65 (65) respectively, 

which are greater than the Normal Succession group. 

 The mean (median) tenure for Normal Succession of 8 (7) years is significantly 

less than the mean (median) tenure for the other groups of 19 (16), 17 (16) and 17 (17) 

for Founders, Family and CEO through Acquisition, respectively.  One explanation for 

this is that CEOs in the last three groups, having more control of the firm, are entrenched.  

The age of the firm at the time of the CEO’s appointment is significantly shorter for 

Founders and CEOs through Acquisition (but not Family of Founders) than Normal 

                                                 
18 In many cases, a founder and newly appointed CEO has been with the firm for a number of years before 
being appointed.  This occurs when one founder is initially appointed to the CEO position when the firm 
starts and is later succeeded by another founder.  As an example, Hewlett-Packard was incorporated in 
1947 but William Hewlett was not appointed CEO until 1969. 
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Succession.  The mean and median cash compensation (salary plus bonus) of incoming 

CEOs in the Founder and Family groups is lower than that of the Normal Succession 

group, while compensation in CEO through Acquisitions group is not significantly 

different.  Note, however that there are only 11 observations with compensation data in 

the CEO through Acquisition group, which reduces the power of this test.  Not 

surprisingly, CEOs in Normal Succession have smaller ownership interests than those in 

the other categories.  In the Normal Succession group, the median ownership percentage 

is 0.67%, compared to 5.61%, 6.27%, and 8.96% for the Founder, Family and CEO 

through Acquisition, respectively.  

There are also several differences in firm characteristics worth noting.  First, 

various measures of firm size (sales, market capitalization, and total assets) indicate that 

firms in the Normal Succession group are larger than the others in the year before the 

CEO assumes office.  On performance dimensions, both raw returns and market-adjusted 

returns in the year prior to the CEO change are significantly higher for the Normal 

Succession compared to the Founder group.  In contrast, raw returns and market-adjusted 

returns of the Normal Succession group are not significantly different from those of 

Family and CEO through Acquisition.   

Firms in the Founder group exhibit higher sales growth in the year before the 

CEO assumes office than the Normal Succession group.  Founders also have lower book-

to-market ratios (i.e., have more growth options) and are more likely to be in high-

technology industries.  Family members of founders and CEOs through Acquisition firms 

have similar sales growth to the Normal Succession firms.  Family members of founders 

and CEOs through Acquisition firms have lower book-to-market ratios than Normal 

Succession firms.19 

The substantial differences in CEO and firm characteristics that we report in 

Table 10 suggest that the presence of CEOs that are Founders, Family members, or that 

became CEO through a corporate control transaction may confound tests of corporate 

governance (e.g., sensitivity of compensation to performance and CEO turnover studies). 

Of course, while we find that these firms differ from Normal Succession firms, these 

                                                 
19 The median book-to-market ratio for firms in the Founder group is 0 because more than half of these 
firms have negative book values.  When the book value is negative, we assign a value of 0 to the book-to-
market ratio. 
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differences will not likely affect inferences drawn in corporate governance studies if the 

frequency of these types of CEOs is small in commonly used databases.  To gauge the 

frequency of non-normal succession, we examine the ExecuComp database.  

Table 11 reports a frequency count of executive-year observations by ownership 

type.  There are 12,215 CEO-year observations where ExecuComp reports the age of the 

incoming CEO (this is the scope of our study).  Of these, 1,388 could not be classified as 

Founders, Family, CEO through Acquisition, or normal successions.  Of the 10,827 that 

are classified, 2,651 or 24.49% of the observations have CEOs that are founders, family 

members or who became CEO through an acquisition.  Given the significant differences 

in these firms’ profiles and the characteristics of their CEOs in Table 10, it is likely that 

previous tests of corporate governance (e.g., compensation, CEO turnover and board 

structure) at best lack power and at worst contain bias. 

As a simple test of whether the inclusion of CEOs that are not appointed through 

normal succession affects compensation studies, we test the sensitivity of cash 

compensation (salary plus bonus) to stock returns and changes in earnings (as in Baber et 

al. 1996, and Jensen and Murphy 1990), and include an interaction term on both the 

change in earnings and stock returns.  The interaction term is a dummy variable that is 1 

if the CEO did not become CEO through normal succession (not in our Normal 

Succession group) and 0 otherwise.  Using ExecuComp data for the time-period 1992-

2000, in untabulated results we find that the cash compensation of the CEOs that are not 

appointed through normal succession exhibit significantly less sensitivity to changes in 

earnings than the normal succession group.  The sensitivity of pay to stock returns does 

not vary across normal and non-normal CEO succession. 

 

7.  Conclusions 

While an extensive economics-based literature focuses on two of the three 

principle functions of boards of directors (retention and compensation of CEOs), little 

research has explicitly examined the third key role of the board – the CEO selection 

process, other than the selection of insiders versus outsiders.  Based on previous studies 

documenting that firms match employee traits and jobs, we argue that firm-value-
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maximizing boards match CEO personal traits to the firm’s unique circumstances.  As 

suggested by various economic theories, we assume that boards evaluate potential CEO 

candidates based on their effort and risk aversion, expected time horizon, and human 

capital, and select the candidate with those traits that best match the firm’s circumstances.  

However, these traits are not randomly distributed across candidates, but likely vary 

systematically with the candidate’s age.   

Young CEOs are likely less effort and risk averse and have longer expected 

tenures than older CEOs.  Being less effort and risk averse allows firms to pay younger 

CEOs lower compensating differentials for their effort and risk aversion.  Longer 

expected tenures give younger CEOs more incentives to maximize the value of the firm’s 

growth options.  However, younger CEOs come at a “cost” – they have less general 

management and firm- and industry-specific human capital than older CEOs.  Therefore, 

we envision the market for CEOs being in equilibrium when boards select their next CEO 

by choosing the candidate with those traits the firm values most highly, and the market 

prices for CEO traits adjust to clear the market.  This matching and sorting of CEOs 

suggest that young CEOs will tend to gravitate to firms requiring more effort (startups, 

growth firms, and firms in financial distress), riskier firms, and firms with substantial 

amounts of growth options, whereas older CEOs will be in firms that require more human 

capital. 

We are not arguing that boards of directors select CEOs based on age.  Rather, we 

argue that boards base their selection decisions on qualitative CEO traits (effort and risk 

aversion, expected horizon, and human capital) that happen to be correlated with the 

candidate’s age.  We use the candidate’s age as an observable summary measure for the 

unobservable qualitative traits boards consider in the selection process. 

In constructing our sample, we exclude CEOs who attain that position because 

they have a significant control position in the firm (founders, family members of 

founders, and individuals who become CEO through a corporate control transaction).  In 

these situations, we expect that the incoming CEO’s holding a significant amount of 

stock to override the normal selection process.   

Our multivariate tests are consistent with a matching and sorting of CEOs based 

on their personal traits. In particular, start-up firms and firms experiencing rapid growth 
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prior to selecting their next CEO hire younger CEOs, consistent with these firms 

requiring more effort.  High-risk firms employ younger, presumably less risk-averse 

CEOs.  Firms with more growth options select younger CEOs (with longer expected 

tenures), consistent with these firms hiring CEOs with longer expected tenures. Larger 

firms being more complex hire older CEOs who have acquired more general management 

and firm- and industry-specific human capital through experience. Regulated firms, being 

constrained and hence less complex, hire younger CEOs with less human capital.  

Somewhat surprising, being in a high-tech-intensive industry does not explain the 

appointment of younger CEOs.  We also find evidence consistent with Vancil’s (1987) 

default conjecture.  Young and old CEOs are hired when the internal and external pool of 

candidates is small. 

In the course of our sample construction, we find that roughly 25% of all CEO-

year observations on ExecuComp are CEOs who attain the position because they have a 

significant control position in the firm (founders, family members of founders, and 

individuals who become CEO through a corporate control transaction).  These CEOs 

differ along several important dimensions.  They are younger, have longer tenures as 

CEOs, are found in smaller firms, and tend to receive lower cash compensation but own 

more stock than normal-succession CEOs.  We also find that founders, family of 

founders, and CEOs through acquisition have significantly lower sensitivities of cash 

compensation to accounting earnings than normal succession CEOs.  This finding 

suggests that corporate governance research on CEO compensation should either exclude 

these observations from their analysis or include a control variable.  Otherwise, these 

studies will lack power or could be biased. 
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Figure 1 

Vancil’s Default Conjecture: Nonlinearities 

Number of segments versus age incoming CEO
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Figure 2 

Vancil’s Default Conjecture: Nonlinearities 

Industry homogeneity versus age incoming CEO
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Table 1 

Summary of Sample Selection 

 

Observations from ExecuComp 1,397 

Observations from Murphy database 1,614 

Total observations with age data 3,011 

Less founders (288) 

Less family (200) 

Less CEO through Acquisition (49)  

Less observations where CEO ownership 
relation could not be determined (493) 

Total observations before data restrictions 1,981 

Less observations that could not be 
matched with COMPUSTAT /CRSP data (139) 

Less observations with one or more 
missing values in COMPUSTAT/CRSP (435) 

Usable observations 1,407 

 

 

 

Table 2 
Quintiles of CEO AGE 

      
Age 

Quintile 
No. of 
Obs 

Mean 
Age 

Std 
Dev 

 
Min 

 
Max 

1 380 42.2 3.0 30 45.9 
2 412 48.2 1.4 46 50.5 
3 397 52.1 0.9 50.5 54.0 
4 396 55.5 1.0 54 57.1 
5 396 60.2 2.7 57.2 76.0 
 1,981     
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Table 3 

Variable Definitions 
(subscripts denote year relative to CEO appointment in 0)   

  
STARTUP 
     (start-up firms) 
 

Firm has fewer than 5 years of data on CRSP prior to year 0. 

HIGROW 
     (high growth firms) 
      

Log(SALES0/SALES-2) 

DISTRESS  
     (financial distress) 
 

Following Shumway (2001), we calculate distress variable as: 
-1.982* Net Income/Assets+ 3.593*Total Liabilities/Total Assets -
.467*log((Market Value/Total Market Value on CRSP) - 1.809*Market 
Adjusted Returns + 5.791*RISK.  All variables are measured in year 0. 
 

REG  
     (regulation) 
 

If the firm’s primary two-digit SIC code is on of the following: 
40 45 46 48 49 60 61 62 63 64 

IOS 
     (growth options) 

From Gaver and Gaver (1995), we measure growth options from a factor 
analysis of MKTBKEQ, MKTBKASS, and R&D/ASSETS. All variables are 
measured in year 0.  
 

MKTBKEQ Market value-to-book of equity less the median market-to-book for all firms 
in Compustat in the same year. Values greater than (less than) 2 (-2) are 
assigned a value of 2 (-2). The book value of equity 
[data216/(data199*data25)] 
 

MKTBKASS Market-to-book value of assets less the median market-to-book value of 
assets for all firms in COMPUSTAT in the same year. Values greater than 
(less than) 2 (-2) are assigned a value of 2 (-2).  Market value of 
Assets/Book Value of assets [((data199*data25)+data6-data60)/data6] 
 

R&D R&D Expenditures/Assets [data46/data6].  Missing values are set to 0. 
 

FSIZE  
     (firm size) 
 

Log(SALES0) 

HITECH  
     (high tech firms) 
 

If 3 digit SIC code is one of the following: 281 286 283 357 366 367 372 
376 381 382 737 873 

RISK Standard Deviation of the residuals from firm-specific regressions of raw 
returns on CRSP value-weighted returns for the previous twelve months. 
 

SEGS 
(size of the insider candidate 
pool) 

 

Number of segments in the firm from COMPUSTAT segment data file 

IND 
 (industry homogeneity, or 
size of the outsider candidate 
pool) 

The monthly return of each firm in a two-digit SIC industry is regressed 
against an equally weighted market return index and the industry return 
index. The partial correlation coefficient for the industry return index in this 
regression is then averaged across all firms in each industry to obtain a 
proxy for the similarity of firms within each industry. We use the partial 
correlation coefficients listed in table 5 in Parrino (1997). 
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Table 4 

Factor Analysis of Investment Opportunity Set (IOS) 

 

 Standardized score 
coefficients 

Commonality 
Estimates 

MKTBKEQ .49 .87 

MKTBKASS .50 .88 

R&D .20 .15 

 

Percent of variance in the variables explained by the common factor = 63% 
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Table 5 

DESCRIPTIVE STATISTICS BY CEO-AGE QUINTILE 
N=1,407 

PANEL A: Means, Medians, Standard Deviations 
 YOUNG CEOs MIDDLE-AGED CEOs OLD CEOs 

 
 (N=235) (N=874) (N=298) 

Variable     Mean  STD Median Mean STD Median Mean   STD Median
          

Age      42.5 *** 2.7 43.0 ### 52.0 3.2 52.0 60.2 *** 2.8 59.5 ### 
Tenure      11.6 *** 7.64 11.24 ### 8.1 4.43 7.92 4.6 *** 2.23 4.92 ### 
STARTUP      0.21 *** 0.41 0.00 ### 0.10 0.30 0.00 0.07  0.26 0.00  
HIGROW      16.0% ** 38.6% 10.6% ### 9.1% 28.1% 6.6% 4.3% ** 24.4% 3.0% ## 
DISTRESS      14.41 ** 29.16 0.90 ## 9.05 21.84 0.42 8.45  22.54 0.29 # 
REG      0.21  0.41 0.00   0.23 0.42 0.00 0.20  0.40 0.00  
IOS      0.24  0.96 0.06   0.16 0.93 -0.10 0.03 ** 0.82 -0.22 # 
FSIZE      6.90 *** 1.50 6.99 ### 7.74 1.50 7.78 8.13 *** 1.51 8.20 ### 
HITECH      0.20  0.40 0.00   0.17 0.38 0.00 0.13 * 0.33 0.00 # 
RISK      0.10 *** 0.06 0.08 ### 0.08 0.05 0.07 0.07  0.04 0.07  
SEGS      3.42 ** 2.28 2.00 ### 4.03 2.61 3.00 4.49 ** 2.59 4.00 ### 
IND      0.29  0.09 0.26   0.30 0.09 0.28 0.29 * 0.08 0.28  

 
Descriptive statistics are for a sample of 1,407 CEO appointment-year observations obtained from ExecuComp and a dataset provided by 
Kevin Murphy. Section 3 discusses our sample selection process.   The data are partitioned into three groups.  YOUNG (OLD) includes all 
observations for which the incoming CEO falls in the bottom (top) age quintile.  MIDDLE-AGED includes the second, third and fourth 
quintiles.  See Table 2 for the quintile distributions. 

 
“Age” is the age of the CEO when he/she assumes office and is calculated as the difference between the year the CEO assumes office 
and the CEO’s birth year.  “Tenure” is the number of years the CEO is in the position.  See Table 3 for other variable descriptions.    
* (** and ***) denotes mean is statistically different from the Middle-Aged CEO mean at the .10 (.05 and .01) level (two tail) using a 
t-test. 
# (## and ###) denotes median is statistically different from the Middle-Aged CEO median at the .10 (.05 and .01) level (two tail) 
using a Wilcoxon test. 
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Table 5 (cont.) 

 
PANEL B: Correlations (Pearson correlations are below diagonal and rank correlations are above the diagonal) 

 
       

 
 

 
  

  
 

  
  

  

STARTUP
  

 HIGROW DISTRESS REG IOS FSIZE HITECH RISK SEGS IND
STARTUP 1.0   0.12 *** 0.04   -0.02   0.06 ** -0.20 *** 0.04   0.15 *** -0.17 *** 0.00   
HIGROW 0.17 *** 

 
1.0   -0.19 *** 0.03   0.23 *** -0.06 ** 0.10 *** 0.03   -0.13 *** -0.04 * 

DISTRESS
 

0.08 *** -0.12 *** 1.0   0.23 *** -0.39 *** -0.16 *** -0.22 *** 0.26 *** -0.06 ** 0.10 *** 
REG -0.02   0.02   0.04   1.0   -0.30 *** 0.06 ** -0.24 *** -0.24 *** -0.07 *** 0.50 *** 
IOS 0.09 *** 0.25 *** -0.17 *** -0.28 *** 1.0   -0.07 ** 0.39 *** 0.10 *** -0.11 *** -0.27 *** 
FSIZE -0.22 *** 

 
-0.09 *** -0.17 *** 0.06 ** -0.10 *** 1.0   -0.08 *** -0.36 *** 0.40 *** 0.01   

HITECH 0.04   0.13 *** -0.09 *** -0.24 *** 0.43 *** -0.10 *** 1.0   0.17 *** -0.11 *** -0.22 *** 
RISK 0.19 *** 0.11 *** 0.31 *** -0.19 *** 0.16 *** -0.38 *** 0.23 *** 1.0  -0.26 *** -0.12 *** 
SEGS -0.15 *** -0.12 *** -0.11 *** -0.10 *** -0.10 *** 0.40 *** -0.10 *** -0.25 *** 1.00  -0.07  
IND -0.01 *** -0.03   0.01   0.57 *** -0.29 *** 0.00   -0.26 *** -0.09 *** -0.07 ** 1.00  

 
* (** and ***) denotes the correlation is statistically significant at the .10 (.05 and .01) level (two tail). 
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Table 6 

OLS and Ordered Logit Tests of the Effort, Risk, Horizon, and Human Capital Predictions 

CEOAGEi = ao + a1 STARTUPi + a2 HIGROWi + a3 DISTRESSi + a4 REGi + a5 IOSi + 

a6 FSIZEi + a7 HITECHi + a8 RISKi  + ei 

     All Firms Outliers 
Omitted 

Ordered Logit 

 
Independent 

Variable 

 
 

Predicted Signs 

 
Estimated 
Coefficient 
(t-statistic) 

 
Estimated 
Coefficient
(t-statistic) 

Estimated 
Coefficient 

(Chi-Squared-
statistic) 

 E R H HC    
INTERCEPT        46.781 *** 45.630 *** -0.216   

       (45.42)  (46.92)  (0.55)   
INTERCEPT 
(Young) 

      

     -3.758 *** 
        (9.06)  
STARTUP -   +   -1.260 *** -1.435 *** -0.556 *** 
       (-2.41)  (-2.80)  (2.65)  
HIGROW -   +   -2.131 *** -1.952 *** -0.713 *** 
       (-3.78)  (-3.51)  (3.15)  
DISTRESS - -  +   -0.010   -0.010   -0.003   
       (-0.87)  (-0.64)  (0.88)  
REG +   +/-   -0.744 * -0.723 ** -0.207   
       (-1.84)  (-1.97)  (1.38)  
IOS -  -    -0.278  -0.402 ** -0.109  
       (-1.37)  (-2.15)  (1.43)  
FSIZE -   +   0.879 *** 1.013 *** 0.336 *** 
       (7.86)  (9.70)  (7.70)  
HITECH    -   0.022   0.081   -0.082   
       (0.05)  (0.18)  (0.46)  
RISK - -     -9.294 *** -9.188 *** -2.625 * 
    (-2.45)  (-2.41)  (-1.68)  
Log-
likelihood 

      

     140  
Adj R2      0.099  0.138    

No of obs        1,407  1,301  1,301  

    

    

  

 
See Table 3 for variable description. The predictions are referred to by “E” (effort), “R” (risk), “H” (horizon), and 
“HC” (human capital). Column 1 includes all 1,407 observations.  Column 2 reports results after eliminating 
outliers. Following Belsley et al. (1980) we exclude observations with absolute studentized residuals in excess of 2 
times the square root of the number of variables divided by the number of observations.   We use the same 1,301 
observations for the logit estimation reported in column 3.  
The dependent variable for the logit estimation can take on values of 0, 1, and 2.  The dependent variable is 0 (2) if 
the age of the incoming CEO falls in the bottom (top) quintile and 1 if it is in the second third or fourth quintile.  
Table 2 provides age distributions by quintile. 

    * (** and ***) denotes coefficient is statistically significant at the .10 (.05 and .01) level (two tail). 
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Table 7 Panel A 

OLS Reverse Regression Tests of Vancil’s Default Conjecture 

Model 1:   POOLi = ao + a1 CEOAGEi + a2 CEOAGEi
2+ a3 FSIZEi + ei 

Model 2:   POOLi = ao + a1 CEOAGEi + a2 CEOAGEi
2 + ei 

Model 3:   POOLi = ao + a1 CEOAGEi + a2 CEOAGEi
2 + a3 SALESi + a4 SALESi

2 + ei 
                          

 POOL = SEGS (SEGMENTS) POOL = IND (INDUSTRY HOMOGENEITY) 
Description Model 1 Model 2 Model 3 Model 1 Model 2 Model 3 

-5.25 * -7.894 ** -5.452 * -262.464  * -319.712 **  -275.494 **Intercept 

(-1.66)  (-2.26)  (-1.67)   (-1.92)  (-2.24)  (-1.98)  
0.16 * 0.386 *** 0.301 *** 21.076      *** 23.854 *** 22.375 ***CEOAGE 

(-1.29)  (-2.82)  (-2.34)   (-3.95)  (-4.30)  (-4.14)  
-0.001   -0.003 ** -0.003 ** -0.205      *** -0.231 *** -0.217 ***CEOAGE2 

(-1.12)  (-2.31)  (-1.97)   (-3.99)  (-4.33)  (-4.17)  
        0.000 ***         -0.000   SALES 

      (-8.90)         (-0.61)  
        0.000 ***         0.000   SALES2 

      (-4.82)         (-0.60)  
0.574 ***         1.956           FSIZE 

(-15.55)         (-1.23)        
                    
Adjusted R2 0.18  0.04  0.1   0.01  0.01  0.01  
Number of Obs. 1,316   1,324   1,334   1,231   1,236   1,258   

 
See Table 3 for variable descriptions. The dependent variable, POOL, is operationalized by SEGS (number of segments, a measure of size of the insider candidate pool) and 
IND (Parrino’s industry homogeneity partial correlation coefficient, a measure of size of the outsider candidate pool).   
The models are first estimated with 1,407 observations.  Following Belsley et al. (1980) we then exclude observations with absolute studentized residuals in excess of 2 
times the square root of the number of variables divided by the number of observations.   
* (** and ***) denotes coefficient is statistically significant at the .10 (.05 and .01) level (one tail). 
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Table 7 Panel B 

Logit Tests of the Default Hypothesis 

Model 1:   MIDAGEi = ao + a1 INDi  + a2 SEGSi + a3 FSIZEi + ei 
Model 2:   MIDAGEi = ao + a1 INDi  + a2 SEGSi + ei 
Model 3:  MIDAGEi = ao + a1 INDi  + a2 SEGSi  + a3 SALESi++ a4 SALES2

i+ ei 
Model 4:  MIDAGEi = ao + a1 INDi  + a2 SALESi++ a3 SALES2

i+ ei 
Model 5:  MIDAGEi = ao + a1 SEGSi  + a2 SALESi++ a3 SALES2

i+ ei 
 

 
 

Description    Model 1 Model 2 Model 3 Model 4 Model 5 
-1.004 ***   -0.403 * -0.239   -0.259   0.433 ***Intercept 

(2.77)          (1.69) (1.03) (1.21) (4.08)
0.002         *** 0.003 *** 0.002 *** 0.002 ***  IND 

(3.48)          (3.94) (3.26) (3.28)
-0.014   0.038 * -0.005     -0.029   SEGS 
(0.57)        (1.64)  (0.22)  (1.19)

          0.474 *** 0.463 *** 0.698 ***SALES 

          (3.17) (3.31) (4.49)
-0.073 *** -0.072 *** -0.102 ***SALES2 

          (3.29) (3.37) (4.49)
0.120       ***    FSIZE 

(2.89) 
 

Likelihood 
Ratio 1661          1662 1659 1659 1789

Psuedo – R2 0.02          0.02 0.02 0.02 0.02

Number of Obs.           1281 1281 1281 1281 1281

          

         
          

 
See Table 3 for variable descriptions. SALES is firm sales in the first year of the CEO’s term divided by 10,000. MID AGE = 1 if the CEO’s age at appointment is in age 
quintiles 2 -4, and 0 otherwise.  * (** and ***) denotes coefficient is statistically significant at the .10 (.05 and .01) level (one tail).
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Table 8 

Alternative Model Specifications 
CEO Age at Appointment is the Dependent Variable 

OLS Regressions 
 

Description MODEL 1 MODEL 2 MODEL 3 MODEL 4 MODEL 5 

46.053 *** 45.724 *** 45.941 *** 45.560 *** 45.878 *** Intercept 
(47.08)  (47.19)  (46.58)  (46.95)  (46.54)  

-1.522 *** -1.252 *** -1.559 *** -1.404 *** -1.523 *** STARTUP 
(-2.93)  (-2.42)  (-3.03)  (-2.76)  (-2.95)  
-2.149 *** -2.069 *** -1.960 *** -1.799 *** -2.140 *** HIGROW 
(-3.83)  (-3.68)  (-3.52)  (-3.25)  (-3.89)  
-0.001   -0.007   -0.002   -0.006   -0.003   DISTRESS (-0.13)  (-0.90)  (-0.29)  (-0.72)  (-0.39)  

    -0.720 ** -0.771 ** -0.733 ** -0.607 ** REG 
   (-1.96)  (-2.10)  (-2.01)  (-1.66)  

-0.575 *                 REGUTIL 
(-1.36)              

-1.510 **                 REGFIN 
(-1.88)              

-0.403 ** -0.401 **             IOS 
(-2.14)  (-2.26)           

0.962 *** 0.998 *** 0.992 *** 1.039 *** 0.979 *** FSIZE 
(9.11)  (9.58)  (9.44)  (9.97)  (9.29)  

0.198       -0.002   -0.054   -0.138   HITECH 
(0.45)     (-0.01)  (-0.13)  (-0.27)  

-9.155 *** -8.705 ** -10.024 *** -9.187 *** -9.033 ** RISK 
(-2.39)  (-2.29)  (-2.61)  (-2.42)  (-2.31)  

        -0.352 *         MKTBKASS 
      (-1.52)        

            -0.335 **     MKTBKEQ 
         (-2.17)     

                -1.338   R&D 
            (-0.27)  

           
Adjusted R2 

0.13  0.14  0.14  0.14  0.12  
Number of Observations 1,299  1,297  1,295  1,299  1,300  

 
See Table 3 for variable descriptions. 
Following Belsley et al. (1980) we eliminate outliers by excluding observations with absolute studentized 
residuals in excess of 2 times the square root of the number of variables divided by the number of observations.  

 
    * (** and ***) denotes coefficient is statistically significant at the .10 (.05 and .01) level (one tail). 

Joos, Leone, Zimmerman  39 
 



Table 9 

Analysis of Subsequent Investment and Growth Patterns 

 
 Dependent Variable 

Future Sales Growth 

Description MODEL 1 MODEL 2 

0.669 *** 0.988 *** Intercept 
(7.79)  (12.21)  

-0.008 *** -0.005 *** AGE 
(-5.00)  (-3.36)  
-0.162 ***   SALES (-7.15)    
0.022 ***   SALES2 
(6.04)    

  -0.071 *** FSIZE 
  (-11.12)  

0.076 *** 0.067 *** IOS 
(6.66)  (6.41)  

     
Adjusted R2 

0.13  0.20  
Number of Observations 928  908  

 
Future Sales Growth is sales in year t+4 divided by sales in year t+1 where t is the CEO’s first 
year in office.  
The number of observations used in this analysis is smaller (than the 1,407 described in Table 1) 
because we require data for the 4 years that follow the CEOs arrival to construct Future Sales 
Growth.   Outliers are deleted following Belsley et al. (1980) causing the number of observations 
to vary across the two specifications. 

* (** and ***) denotes coefficient is statistically different from zero at the .10 (.05 and .01) level 
(one tail) using a t test. 
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TABLE 10 
Descriptive Statistics of Founders, Family of Founders, and CEOs Through Acquisition 

 
  NORMAL SUCCESSION

N=(419-1,981)  
FOUNDERS 
N=(45-288) 

FAMILY of FOUNDERS 
N=(88-200) 

CEO through ACQUISITION 
N=(11-49) 

 Mean  Std
Dev 

Median    Mean  Std
Dev 

Median Mean  Std
Dev 

Median Mean Std 
Dev 

Median 

CEO Starting age  52 6 52 40 *** 9  40 ### 44 *** 9 43 ### 46 *** 10 43 ### 

Age at departure 61 6 63 59 ** 10     60  63 ** 9 64 ## 65 ** 10 65 ## 

Tenure     8 6 7 19 *** 11 16 ### 17 *** 10 16 ### 17 *** 10 17 ### 

Age of Firm 63 43 62 5 *** 9    0 ### 59  32 54  35 *** 34 23 ### 

Cash Comp 1,079 1,204 791 773     *** 858 528 ### 770 ** 632 591 ### 1,047  1,088 879

Ownership % 1.93 4.22 0.67 9.96 *** 10.64   5.61 ### 9.85 *** 10.29 6.27 ### 12.87 *** 11.86 8.96 ### 

Sales-1 5,885      13,804 1,862 882 ** 2,855 136 ### 2,502 ** 4,492 1,243 ### 1,057  1,753 358 ### 

Market Cap-1        5,542 14,327 1,508 1,455 ** 3,952 324 ### 2,143 ** 4,239 903 ### 1,456  1,436 1,348

Total Assets-1 9,699      29,361 2,458 1,190 ** 2,630 144 ### 2,807 ** 7,345 1,009 ### 2,305  6,254 339 ### 

ROA-1 (%) 3.1         19.3 4.4 -0.4  25.5 4.6  6.5 ** 6.7 6.8 ### 3.5  9.6 5.0

Raw Ret -1 (%) 16.4 50.8 10.2 -4.7 ** 47.2     -7.8 ## 16.6  38.7 7.8  36.8  93.8 -10.5

Mkt Adj Ret-1 (%) 1.0 48.7 -3.8 -13.7 ** 37.7     -8.2 ## 1.1  29.4 -4.9  23.9  77.4 0.8

Sales Growth-1         1.1 0.3 1.0 1.3 *** 0.6 1.1 ## 1.1  0.2 1.1 # 1.2  0.3 1.1 ## 

Book-to-Market-1       0.65 0.65 0.52 0.15 *** 0.29 0.00 ### 0.55 ** 0.49 0.51 # 0.22 *** 0.43 0.00 ### 

High Technology 0.15 0.36 0.00 0.46 *** 0.50    0.00 ### 0.07 ** 0.25 0.00 ## 0.10  0.30 0.00
Note: subscript -1 denotes the year prior to the CEO’s appointment.  All other variables are measured in the CEO’s appointment year. 
Cash Comp (Cash Compensation) and CEO ownership percentage (ownership %) are obtained from ExecuComp. Raw Returns and Market Adjusted Returns are obtained from CRSP. Market-Adjusted returns are computed 
by subtracting portfolio returns of firms in the same size decile provided by CRSP. Returns and size deciles are taken from CRSP.  All other variables are obtained from Compustat.  All observations are grouped into one of 
four categories.  Normal Succession includes those observations where the incoming CEO is not a Founder, is not a Family member of the founder or the family with controlling interest in the firm, did not become CEO 
through a corporate control transaction.  An observation is classified in the FOUNDER group if the incoming CEO is one of the founders of the firm.  FAMILY includes all observations where the incoming CEO is a family 
member of the founder.  Finally, the CEO through acquisition group includes all the cases where the incoming CEO becomes the CEO through a corporate control transaction (e.g., an acquisition). 
* (** and ***) denotes mean is statistically different from the Normal Succession mean at the .10 (.05 and .01) level (two tail) using a t test. 
# (## and ###) denotes median is statistically different from the Normal Succession median at the .10 (.05 and .01) level (two tail) using a Wilcoxon test. 
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Table 11 

CEO-Year Observations on ExecuComp 
1992-1999 

 
 Number 

of 
Observations

Percent of 
Classifiable 

Observations 

Cumulative Percent 
of Classifiable 
Observations 

Founders 1,474 13.61% 13.61% 
Family 895 8.27% 21.88% 
CEO through Acquisition 282 2.60% 24.49% 
Normal Succession 8,176 75.51% 100.00% 
Total Classified  10,827   
Could not classify 1,388   
Total 12,215   
 
For this analysis, we begin with the 1,981 observations that we successfully classify as Founder, Family, CEO through 
Acquisition, and Normal Succession.  Each observation is then merged onto the ExecuComp database so that we can 
classify the executive-year observations on Compustat into these categories. 
 
Observations are classified as “Founders” if newly appointed CEOs are one of the original founders.  A CEO 
observation is classified as “Family” if we verify that the CEO is related to a family with controlling interest in the 
firm.   Finally, CEOs are classified as “CEO through Acquisition” if the CEO is appointed after he/she gains control of 
the firm through an acquisition.  “Could not classify” includes all cases where we could not determine if the incoming 
CEO was a founder, family member, CEO through acquisition, or normal succession.  
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