A Learning-Based Approach to Evaluating Boards of Directors

Léa H. Stern

September 6, 2015

Abstract

Uncertainty about a firm’s governance is reflected in its stock return volatility. A model of learning about
director ability implies that the magnitude of the decline in volatility over a director’s tenure is a function
of his value impact. This paper uses this prediction from the theory to develop a learning-based approach
to evaluating corporate boards. Its estimates suggest that directors have real value effects and that
governance accounts for a substantial part of stock return volatility. | revisit the literature on boards using
this novel framework and provide new evidence on attributes not previously studied. Among other
findings, | show that the value of independent directors depends on the degree to which firms are
insulated from the market for corporate control and that incoming directors on well compensated boards

have more impact on firm value.

JEL Classification: G30, G34, G39, M12, M51
Key Words: Board of directors, corporate governance, Bayesian learning, director turnover, director
attributes, idiosyncratic volatility

Contact information: Department of Finance, Whitman School of Management, Syracuse University.
Email: Ihstern@syr.edu. I thank David De Angelis, Byoung-Hyoun Hwang, Andrew Karolyi, Yihui Pan,
Miriam Schwartz-Ziv, Tracy Wang, David Weinbaum and Scott Yonker as well as seminar participants at
Cornell University and Syracuse University for helpful comments. | am deeply grateful to Mike Weisbach
for his guidance and support throughout the years.



Introduction

Boards of directors are critical pillars in corporate governance. The board is legally responsible
for governing the firm and protecting the interests of shareholders. Yet, there has been a debate going
back to Smith (1776) and Berle and Means (1932) about whether boards of directors are monitors of, or
are tools of management.! How does one measure whether boards of directors make a difference in the
fortunes of a typical corporation? If they do make a difference, how can we quantify the extent to which
boards affect value? Are there systematic patterns in effectiveness between certain kinds of boards?

These questions have been addressed to some extent, but the literature often yields conflicting
evidence and lacks a unified framework. In this paper, | propose a novel approach to addressing these
guestions based on a theoretical model of learning. | develop a general method to assess how the market
reacts to the appointments of new directors which relies on the idea that every time a director takes an
action, it provides information about his quality that is incorporated into the stock price. As investors
become more acquainted with their new board, they update their assessment of the board’s quality to a
lesser extent. The resolution of governance-related uncertainty leads to a decline in stock return volatility.

I first present a formal model of this process, based on Pastor and Veronesi (2003) as applied to
management by Pan, Wang and Weisbach (2015). The model yields intuitive testable predictions which
motivate the empirical analysis. First, if directors affect firm value, volatility should decline over their
tenure, and it should decline more at the beginning of their tenure. Second, the extent of the decline
depends on the extent to which directors participate in value creation. Indeed, the interplay between the
extent to which a director’s ability is uncertain and his marginal value is what affects the volatility of

stock returns and drives the analysis. By controlling for ex-ante uncertainty, | can relate the magnitude of

! Smith (1776) wrote: “The Directors of [joint stock] companies, however, being the managers of other people’s
money rather than their own, it cannot be expected that they should watch over it with the same anxious vigilance
[as owners]... Negligence and profusion, therefore, must always prevail, more or less, in the management of the
affairs of such a company.” ([1937] p.700). One hundred fifty-six year later, Berle and Means (1932) argued:
“...control will tend to be in the hands of those who select the proxy committee and by whom, the election of
directors for the ensuing period will be made. Since the proxy committee is appointed by existing management, the
latter can virtually dictate their successors.” (p. 87).



the decline in volatility with the marginal value of different kinds of directors. The model therefore
provides a theoretical framework to assess which kinds of directors are more value relevant. Further, the
model is useful to quantify the portion of volatility related to the uncertainty about the firm's governance.

| estimate this model using a sample of 25,355 directors and 2,297 firms, taken from the
intersection of S&P 1,500 firms in BoardEx, CRSP and Compustat during the 2000-2012 period. The
estimates indicate that when a director joins a board, stock return volatility spikes and then declines over
time. This implies that learning about boards lowers volatility, presumably by reducing governance-
related uncertainty. The decline provides empirical support for the assumption that investors expect board
members to be a source of value creation. Controlling for determinants of volatility, the estimates imply
that the resolution of uncertainty leads monthly idiosyncratic volatility to decline by about 3% over the
first three years of tenure.

An important concern with this interpretation is the potential endogeneity of director
appointments. In particular, firms could reshuffle their boards during times of crisis, when volatility tends
to be high. 1 employ two strategies to address endogeneity concerns. First, |1 consider a sample of
appointments specifically designed to satisfy the new board independence-listing requirement set by the
stock exchanges in the early 2000s. Many firms had to initiate board changes to comply with these new
requirements and these appointments are unlikely to coincide systematically with a time when the firm’s
fundamental volatility is high. Second, | present results isolating directors appointed to replace a retiring
board member. Restricting the sample to retiree replacements yields a sample of board turnovers that are
likely exogenous to firm conditions. For these two samples of exogenous director appointments there is a
distinct spike in volatility when new directors join, followed by a decline, suggesting that the pattern in
the overall sample is not the result of the endogeneity of director appointments.

A series of additional tests confirm that the documented volatility patterns surrounding director
appointments reflect investor learning about governance rather than some other factor. First, consistent
with the idea that the decline in volatility subsequent to director appointments reflects learning, volatility

declines over average board tenure for young boards but does not for mature boards. There is presumably



more uncertainty about the quality of young boards than there is about seasoned boards, which supports
the idea that the decline in volatility reflects the resolution of this uncertainty. Second, | run the analysis
using all firm-months instead of using the first years of director tenure to test the volatility-tenure
relationship. The results indicate that volatility declines significantly over the first three years of director
tenure, but does not outside this window. Third, the decline in volatility over the first three years is
sharpest for a sample of directors for which ex-ante uncertainty is especially high compared to a sample
of directors for which it is low. This exercise gives further credence to the idea that the decline in
volatility indeed reflects learning about the ability of new directors. Fourth, tests excluding CEOs and
controlling for CEO tenure show that investor learning about directors does not merely reflect learning
about the CEO, but is an independent effect occurring due to director uncertainty. Finally, a matched
sample confirms that the drop in volatility exceeds what would be observed for firms that do not
experience the arrival of a new director. All these findings are consistent with the notion that the spike
and subsequent decline in stock return volatility following director appointments reflect uncertainty about
the value that the new directors are expected to generate for their firm.

The model has implications about the portion of overall volatility attributable to the uncertainty
about the board. | use the methodology developed in Pan et al. (2015) based on the average decline in
volatility, the average volatility at the time a new director joins and the average corporate dividend
growth to show that when a director joins, the uncertainty about his ability accounts for about 9% to 14%
of overall stock return volatility. These estimates indicate that when corporate directors join a board,
governance-related uncertainty accounts for a substantial percentage of overall stock return volatility.

In the second part of this paper, | use the learning-based approach cross-sectionally to revisit part
of the literature on corporate boards and to test new hypotheses on director and board attributes
previously not examined in the literature. | use two different approaches to that end. The first relies on
interaction variables to examine how some director, board or firm characteristics affect the volatility-

tenure relationship. The second is based on the concept of learning slopes. Both approaches examine the



value impact differential of variables pertaining to the new director's position on the board, his personal
characteristics, his area of expertise, as well as board and firm level attributes.

First, | focus on whether directors with different positions on the board have different importance,
as measured by the decline in stock return volatility over their tenure. The results suggest that chairmen
and members of the compensation and audit committees are expected to have significantly more impact
on firm value than the average director, whereas members of nomination committees do not. Directors
sitting on all three committees are especially valuable. These findings shed new light on the channels
through which board members impact firm value. There is no evidence that independent directors have a
stronger effect on value creation in general. However, consistent with evidence in Masulis, Ruzzier, Xiao
and Zhao (2012) and Faleye, Hoitash and Hoitash (2012), independent directors with industry expertise
do. In addition, investors expect independent directors joining "dictatorships”, as characterized by their
high G-index (see Gompers, Ishii and Metrick, 2003) to be more important. Accounting for endogeneity,
Karpoff, Schonlau and Wehrly (2015) provide empirical evidence that a high G-index is significantly
associated with a lower likelihood of takeover. Therefore, this indicates that when firms are highly
insulated from the market for corporate control, independent directors and the monitoring services they
provide are valuable. Hence, monitoring services by boards of directors may substitute for a firm's weak
external governance mechanisms. This is consistent with findings in Gillan, Hartzell and Starks (2011)
who report that powerful boards are substitute for the market for corporate control.

Second, | examine personal director attributes. The results show that female board members do
not contribute to firm value as much as their male counterparts on average. There is however suggestive
evidence that female directors are valuable when firms' monitoring needs are acute, which is consistent
with evidence in Adams and Ferreira (2009) and Adams, Gray, and Nowland (2012). Director nationality
is on average value irrelevant, although a foreign director joining an American only board is associated
with lower marginal value. Whether the director is busy (i.e. sits on three or more boards) is value
irrelevant for the average firm. However, busy directors are beneficial to young firms in need of advisory

services. This result is in line with Field, Lowry and Mkrtchyan (2013). Director connections appear to



matter, although the effect is restricted to chairmen, for whom larger business networks are associated
with higher marginal value. Directors with a background in human resources are associated with
significantly lower contribution and there is weak statistical evidence that technology experts, directors
with financial expertise, lawyers, directors with previous CEO experience and directors with board
experience in the same industry have more value impact. The fact that relevant board experience is only
marginally significant suggests that director skills are not easily transferable from one firm to another.

Third, I analyze the effect of board level attributes. Boards with powerful CEOs (i.e. CEOs with
at least five years of tenure who cumulate the titles of CEO, President and Chairman of the board) are de
facto potentially more entrenched. The results based on the learning-induced changes in volatility indicate
that entrenched boards, as captured by CEO power, contribute less to firm value, consistent with Coles,
Daniel and Naveen (2014), who find that co-opted boards are less effective monitors. Among other
proxies, Coles, Daniel and Naveen (2015) use the percentage of directors with long tenures as a proxy for
groupthink. The authors find that groupthink is detrimental for firm value in dynamic industries.
Consistent with their finding, |1 find that groupthink is associated with decreased director participation to
value creation. This result supports growing voices in the market for the need of board refreshment.? In
addition, directors joining small boards affect value more than those joining large boards. Boards with a
high Board Pay Slice, i.e. boards that compensate their directors generously relative to their CEO, play a
larger role in value creation. This finding sheds new light on the role of director compensation. Incoming
directors on gender-diverse boards are associated with a lower contribution to firm value. A possible
interpretation of this result is that the monitoring role of the new director is discounted when a woman
already sits on the board, as women are better monitors (see Adams and Ferreira, 2009 and Schwartz-Ziv,
2015).

Finally, 1 examine the effect of firm characteristics on the expected marginal value of directors.

The findings indicate that investors consider directors on the boards of small firms to engage more in

2 In a speech from April 2015, Patrick S. McGurn, executive vice president and special counsel at 1SS stressed the
importance of board refreshment in governance assessments.



value creating activities than the marginal director in large firms. Investors have higher expectations with
regard to the contribution of new directors when their firm has recently performed poorly relative to the
industry. The results also indicate that directors are more valuable in more complex, human capital-
intensive industries, which corroborates the findings in Coles, Daniel and Naveen (2015) who show that
groupthink is particularly detrimental in dynamic industries. In addition, incoming directors on firms with
a higher G-index are associated with a significantly lower impact on firm value. This result implies that
for the average firm (not necessarily "dictatorships" as defined in Gompers et al., 2003), market
participants do not anticipate internal governance mechanisms to serve as a substitute for weaker external
governance. Rather, when firms use more takeover defenses, investors seem to believe that the average
director plays a limited role in value creation.

Next, | compute the learning slope for each director-firm pair, by estimating the average decline
in volatility over the course of director tenure, over and above the variation in volatility predicted by firm
level covariates and macroeconomic factors. | use these learning slopes as a metric to evaluate directors.
Studying the determinants of learning slopes is a complementary approach to the interaction variables
methodology described above. Both approaches are directly derived from the theoretical framework and
both approaches yield similar results, which further supports the idea that the decline in volatility
following director appointments ought to be the consequence of market learning.

This paper contributes to the literature in three ways. First, it provides a new methodological
approach to assessing the extent to which boards of directors have real effects. Second, it provides an
estimate of the overall importance of boards of directors on stock price movements when there is a board
change. Finally, this paper applies this new approach to propose a unified framework to examine any
director or board characteristic, thereby identifying which are value relevant. I confirm prior findings and
test new hypotheses pertaining to characteristics previously not studied in the literature.

The paper continues as follows. Section 1 reviews the related literature. Section 2 introduces the
theoretical framework and describes the econometric model and data. Section 3 presents empirical results

for the volatility-director tenure relationship and estimates the proportion of volatility imputable to the



governance-related uncertainty. Section 4 uses the learning-based methodology cross-sectionally to

measure the extent to which different types of directors and boards affect value. Section 5 concludes.

1. Related literature

Although the study of boards of directors holds a prominent place in corporate finance research,
the literature leaves the question of the value of boards of directors unresolved, mainly due to endogeneity
concerns, as highlighted in Adams, Hermalin and Weisbach (2010). Early empirical work on boards of
directors focuses on how board characteristics affect firm profitability. One of the questions most often
raised addresses the composition of the board and in particular whether more independent directors
increases firm performance or value (e.g. Hermalin and Weisbach, 1991; Bhagat and Black, 2000). Much
of the literature on boards examines the relationship between board characteristics and board actions. For
example, researchers extensively study how board composition or size impact CEO turnover (Weisbach,
1988; Yermack, 1996; Wu, 2000), takeover probabilities (Shivdasani, 1993), or CEO compensation (Core
et al., 1999). More recently, the literature has evolved to focus on the role of director networks and ties
(Barnea and Guedj, 2007; Kuhnen, 2009; Fracassi and Tate, 2012). Finally, empirical studies have also
looked at the dynamics of board composition (Shivdasani and Yermack, 1999; Baker and Gompers,
2000).

Theoretical work on boards of directors includes Hermalin and Weisbach (1998) who use a model
of bargaining power between the board and the CEO, in which the structure of the board and its actions
are derived endogenously. Harris and Raviv (2008) present a model that determines the optimal control of
corporate boards as a function of the importance of insiders’ and outsiders’ information and the extent of
agency problems.

A substantial part of the literature, reviewed in Yermack (2006), studies abnormal returns around
director appointments. Recent articles using this methodology include Adams et al. (2012) who examine
market reactions to female directors’ appointments. They find that gender is value-relevant as on average,

the market reacts positively to the appointment of female directors, particularly for firms that need more



monitoring. Masulis et al. (2012) show that appointments of independent directors with industry expertise
are associated with a significant positive abnormal return, while appointments of independent director
without industry expertise are not. Fich and Shivdasani (2006) find that the market reacts positively to the
departure of busy directors.

Avrticles directly estimating the value of the board include Richardson, Tuna and Wysocki (2003),
who use a sample of directors with multiple directorships and find evidence that supports the idea that
directors are important in explaining firms' governance, financial, disclosure and strategic policy choices.
Larcker et al. (2013) investigate the role of directors by studying the effects of social networks. Their
findings suggest that corporate boards are important in shaping firm performance. Fernau (2013) finds
that the variation in firm performance is partially attributable to director fixed effects and the study
conducted by Schwartz-Ziv and Weisbach (2013) provides a rare opportunity to understand the workings
of boards. Their analysis suggests that in addition to monitoring top executives, board members also do
play an active management role when necessary.

In a recent innovative paper, Denis, Denis and Walker (forthcoming) build on the intuition in
Hermalin and Weisbach (2014) and show that in addition to the monitoring and advising roles put forth in
the literature, corporate boards also have an assessment responsibility: they have to learn about the quality
of the CEOQ and his match with the firm. Using spinoff transactions to explore the formation of boards, the
authors find that board composition depends on the need for CEO assessment. Their results provide
empirical evidence that learning about managerial competence is an important determinant of the
structure of corporate boards.

In this paper, the assessment activities are performed not by the board but by investors, who learn
about new directors. Using a methodological approach based on a Bayesian learning model, this paper
provides estimates of the value of directors and studies the value relevance of director attributes and board
characteristics on firm value. The theoretical framework derived in this paper draws on the work by
Harris and Holmstrom (1982), Murphy (1986), Gibbons and Murphy (1992), and Holmstrém (1999) in

the context of learning about managerial ability. Using a sample of CEO turnovers, Pan et al. (2015)



implement the logic set up by Pastor and Veronesi (2003) to study learning about CEO ability. These two
papers together lay the groundwork for the examination of the dynamics of stock return volatility

following a change in the composition of the board.

2. A learning model of board quality: theoretical framework and empirical implementation
2.1. Bayesian learning

This section develops the theoretical framework of rational learning that motivates the empirical
analysis in this paper. The learning model relies on the theoretical work of Pastor and Veronesi (2003).
The setup is similar to the stylized model in Pan et al. (2015), which is altered here to accommodate a
multi-director framework. It features market participants who update their beliefs about the ability of
newly appointed directors. The model serves the purpose of characterizing the relationship between the
uncertainty surrounding the appointment of new directors, director value and stock price volatility. The

model generates the following predictions:

1) Volatility decreases in a convex manner over director tenure.
2) If director ability affects firm value, then return volatility increases with uncertainty about ability.
3) If director ability is uncertain ex-ante, then return volatility increases with the value impact of

directors.

In the model, the ability of directors refers to their capacity to facilitate the generation of cash
flows. When newly appointed directors join a board, their personal aptitude and capacity to influence this
particular board are uncertain, as is the degree of complementarity between their expertise and that of
current board members. The uncertainty surrounding the ability of new board members resolves over time
as these parameters are gradually revealed to the market.

In the model, dividend growth follows a geometric Brownian motion:

dDit
Dit

= (3, a})dt + odW, (1)
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where D;; represents dividend for firm i at time t,
}‘:1 a} represents the sum of directors’ unobserved abilities, which affects the

average dividend growth rate,
o represents dividend growth volatility.

Director j has the ability a} to contribute to the generation of cash flows for firm i. This ability is
unknown and unobservable but subject to learning. The ability of each director is assessed by investors
over time. For each firm, the sum of directors’ assessed abilities may be thought of as investors'
assessment of the quality of the board. The ability of a director may depend on firm characteristics, i.e.
the ability of a director on the board of firm A may differ from his ability on the board of firm B. For
example, a director with relevant experience in an industry may contribute more to firm value on the
board of a firm in that industry than on the board of a firm that operates in an industry in which he has no
experience.

It is assumed that there is symmetric information (see Holmstrom, 1999; Gibbons and Murphy,
1992; Berk and Green, 2004 and Chung, Sensoy, Stern and Weisbach, 2012 for symmetric information

about managers' abilities). Assuming that a} follows a truncated normal distribution with prior mean 9},0
and variance 6}_% and that director abilities are independent and identically distributed, individual assessed

ability at time t is normally distributed:

a}"t ~ N(Bji,t 8}%) a}"t <r (2)

The sum of assessed abilities also follows a normal distribution:

e ~N(XT-16]e 271 67%) (3)

Under these assumptions, Bayesian updating by market participants leads to posterior

assessments of directors' ability (Pastor and Veronesi, 2003):
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with m, = 22400t = 2 0o, (5)
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The revised assessment of ability is a function of two terms: m, and the expression in brackets.

dDi,t

Agents observe a higher-than-expected signal about the ability of a group of directors when [

it
(Z]-“zl ej-ft)dt] is positive, and revise their expectations upwards accordingly. This revision depends on

m;, which is the ratio of uncertainty about directors to uncertainty about the firm's dividends. This
implies that conditional on the realization of the signal, the larger the uncertainty about directors, the
larger the revision of assessed ability. Therefore, the Bayesian learning framework predicts a positive
relationship between the uncertainty about the ability of directors and the magnitude of the revision of

assessed ability.

Bayesian updating generates posterior variance of the assessment of ability of the form:

n gz _ 0T (6)
ST (g, s )

The posterior variance of assessment of directors' ability Y7_; 6]-{% does not depend on the
realization of the signal but has a negative and convex relationship with t. Therefore, the model predicts a
decreasing and convex learning curve: the uncertainty about ability dissipates over time and learning is
faster at the beginning of director tenure. The revised variance Sft is always smaller than the initial
variance 6}% and represents the uncertainty about parameter 6. Ability a} is assumed constant for each
director. As market participants learn about directors’ ability, the uncertainty dissipates and eventually
5 - 0.

Timmermann (1993) shows that when agents do not know the true data-generating process for

dividends, learning generates excess stock return volatility. Pastor and Veronesi (2003, 2009) formalize
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this intuition and derive an approximation for return volatility, which is adapted in the context of this

paper:
dlog L4 n gi2
RamnmeMyzDWMHMGmmeMMmW><F+( 7ﬁJ‘>( Lsz ﬂ (7)
0(27=16je) ) \o?+(Z)r 655 )
Equation (7) directly motivates the empirical analysis in this paper. In the above equation,
6log(§)

L= represents the sensitivity of the log(%) to the mean assessment of ability and can therefore be

o(25-19})

n i2
j=1%j0

interpreted as the marginal return to directors' ability. < » ( )t> is m;, and can be interpreted as the
g

J-1870
ratio of uncertainty about directors to uncertainty about the firm's dividends (see Equation (5)). Equation
(7) therefore implies that three components affect stock return volatility: fundamental volatility, ex-ante
uncertainty about directors' ability and marginal return to ability (MRA). Equation (7) can be rewritten as:
Vol =~ o (1+ MRA, x m,) (8)

If directors take actions that influence the generation of cash flows, then MRA>O0. In that case,
return volatility is positively related to the uncertainty about directors’ ability via m,. Note that we know
from Equation (5) that m, declines at a predetermined rate over time due to Bayes' rule and that this rate
is faster for higher ex-ante levels of uncertainty about ability. This implies that after controlling for ex-
ante uncertainty, cross-sectional analysis of declines in volatility provides estimates of directors' marginal
value. In other words, the extent of the decline in volatility over director tenure depends on the marginal
value of that director.

In sum, the model presented above implies that if directors do not engage in window-dressing but
do in fact make a difference in the fortunes of the companies onto which boards they sit, then we should
observe a decline in volatility over director tenure. Moreover, the decline should be more pronounced

when directors are more value relevant. By exploiting the empirical analysis stemming from these

predictions, this article offers a new methodological approach to evaluating corporate boards.
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2.2. Empirical design

2.2.1.Regression model

The predictions from the learning model described in the previous section are tested using
regression models that estimate the relation between the tenure of a newly appointed director and stock

return volatility. The regression model is characterized by the following equation:

Vol = Pugi + Baf (tenure; ;) + Bs Xir + A + & (9)

where f; ;. ; represents the board fixed effect for board k of firm i,

f (tenurei, j) represents a function of director j's tenure, allowing for a decreasing and
convex relationship between volatility and tenure as predicted by the model,

X; + represents a set of firm level control variables,

A¢ represents the calendar-month fixed effect.

The null hypothesis is that tenure and volatility are not related (Ho: S, is insignificant). The
alternative hypothesis is that the governance-related component of stock return volatility decreases as the
market learns about the ability of a director (Hi: 8, is significantly negative).

Regressions include board fixed effects to account for unobservable board and director
characteristics. For example, directors with higher ability may serve on larger firms and the dynamics of
information sharing and groupthink may vary across different board compositions. Board fixed effects
control for such time-invariant board and director characteristics. Regressions with board fixed effects
thus estimate learning about director ability from the time-series variation in volatility within a particular
composition of the board. In addition, all regressions include a month fixed effect to account for
macroeconomic factors that affect the volatility of all firms. Standard errors are clustered at the firm level.

2.2.2.Data sources and descriptive statistics

The sample consists of 2,297 firms from the intersection of S&P 1,500 firms in BoardEx, CRSP
and Compustat from 2000 to 2012. It comprises a total of 25,355 directors and 8,367 new director

appointments.
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I estimate the relationship between director tenure and stock return volatility in monthly
regressions following director appointments using two measures of volatility. Realized volatility is the
standard deviation of daily returns within a month. Idiosyncratic volatility is the standard deviation of the
residuals of a Fama-French three-factor model as in Ang et al. (2006). Appendix A reports the definition
of all variables.

Table 1 presents summary statistics. Panel A reports director and board summary statistics at the
firm-year level. The average board consists of 9.4 directors, of whom 11% are women and 2% are not
American. On average, 3% of board members have experience as CEO of a public company, 5% have
previously served on the board of a firm in the same industry, and 12% have previously worked in a firm
in the same industry. The average director is 60 years old and has been a director for eight years. On
average, 78% of board members are independent, 34% sit on the nomination committee, while 43% sit on
the compensation committee and 43% on the audit committee. Only 8% of board members sit on all three
key committees. A board is “entrenched” if the CEO combines the titles of Chairman and President and
has been in office for at least five years. Using this definition, about half of boards are considered
entrenched. Coles, Daniel and Naveen (2015) use the percentage of directors with tenure greater than nine
years as a proxy for groupthink. In this sample, about a third of board members are prone to groupthink.
On average, 31% of board members are considered “busy”, i.e. sit on three or more boards. The network
of the average director comprises about 600 professional connections. Board Pay Slice is defined as the
sum of independent directors’ compensation over CEO total compensation, and averages 21%.3

Statistics for the two volatility measures and betas are reported at the firm-month level in Panel B
of Table 1. Average monthly realized (idiosyncratic) volatility is 11.7% (8.6%). Firm level financial
statistics are reported at the firm-year level in Panel C.

[Insert Table 1]

3 This is consistent with figures for the average S&P500 firm which spent $2.2 million in 2012 in basic board
compensation and $10.7 million on average to compensate its CEO. Source: http://www.bloomberg.com/news/2013-
05-30/board-director-pay-hits-record-251-000-for-250-hours.html
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3. Empirical relationship between volatility and director tenure
3.1.  Full sample

The model implies that as the market learns about directors, its update of its assessment of their
quality is reduced, and hence stock return volatility declines. This decline occurs presumably because
governance-related uncertainty dissipates as investors become more acquainted with their board. Figure 1
graphs the relationship between monthly average idiosyncratic volatility and director tenure for three
samples of newly appointed directors. In all three panels, the sample is restricted to directors who remain
at least five years on the board. In Panel A, there are no other director appointments at least two years
before and three years after the new director joins. In Panel B, there are no other director appointments at
least one year before and one year after the new director joins. In Panel C, there is no restriction related to
the arrival of other directors. For the three samples, volatility sharply increases at time zero, which
corresponds to the arrival of new directors to the board.

This spike in volatility suggests that the arrival of a new director may be viewed as a positive
shock to the uncertainty about future profitability. The higher uncertainty pushes up volatility through a
mechanism described in Pastor and Veronesi (2003). The idea is that when there is a new director, the
effect of any news is amplified as the market updates both the effect of the news and their assessment of
the director’s quality, and consequently their expectation of future events and their effect on firm value.
This upswing is followed by a decline in volatility, as the uncertainty progressively resolves and investors
no longer update their valuation of the firm according to their assessment of the new director’s ability.

[Insert Figure 1]

Four functional forms of director tenure are specified to determine whether the empirical relation
between volatility and director tenure is consistent with the theoretical framework: a quadratic regression
model, a piecewise linear model, a logarithmic specification and a reciprocal specification. The convexity
of the volatility-tenure relationship can be verified with all four specifications. Panel A of Table 2
presents regression results with the quadratic regression model for the three subsamples of newly

appointed directors and for the two volatility measures. All regressions estimate the volatility-tenure
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relation over the first five years of tenure. In Specifications 1 and 2, no other directors are appointed at
least two years before and three years after the new director joins. In Specifications 3 and 4, no other
directors are appointed at least one year before and one year after the new director joins. There is no
restriction on the arrival of other directors in Specifications 5 and 6.

All regressions control for firm level factors that affect the firm’s return volatility. The coefficient
estimates for the control variables are significant in the expected direction. In addition, when the
dependent variable is realized volatility, the regressions include the market beta, SMB beta and HML beta
to control for factors that affect the volatility in average dividend growth.

In all specifications, the estimated coefficients on Tenure are negative and almost always highly
statistically significant for both measures of volatility. As predicted by the model, volatility declines over
the tenure of a newly appointed director. In addition, the coefficients on Tenure? are positive and always
significant for idiosyncratic volatility, which indicates that volatility declines at a faster rate at the
beginning of director tenure. Therefore, there is a negative and convex relationship between volatility and
director tenure in the data, which is in line with the predictions of the learning model.

[Insert Table 2, Panel A]

Panel B of Table 2 reports results from piecewise linear regressions to characterize the volatility-
director tenure relationship for the three samples of director appointments. The regressions include a knot
at year one, and therefore allow for a different slope for the first year of tenure and for years two through
five. There is a significant drop in volatility in the first year of a director's tenure for all three samples of
director appointments. The splines corresponding to years 2 through 5 are statistically insignificant. The
difference between the estimated coefficients on Tenure (year 1) and Tenure (year 2-5) is statistically
significant at the 5% significance level. Confirming the results using the quadratic regressions, these
patterns document a negative and convex relationship between volatility and director tenure and suggest
that investors learn about director quality and update their valuation of the firm accordingly mostly during
the first year.

[Insert Table 2, Panel B]
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In Panel C of Table 2, | use two additional functional forms for director tenure to confirm the
convexity of the relation with volatility. As before, in Specifications 1 and 2, no other directors are
appointed at least two years before and three years after the new director joins. In Specifications 3 and 4,
no other directors are appointed at least one year before and one year after the new director joins. There is
no restriction on the arrival of other directors in Specifications 5 and 6. In Specifications 1, 3 and 5 (2, 4,
6), idiosyncratic volatility is regressed on the natural logarithm of one plus Tenure (minus one over one
plus Tenure). The logarithmic and reciprocal functions of Tenure provide additional support for the
hypothesized convexity of the volatility-tenure relationship.

The results in Table 2 indicate that investors behave according to the predictions of the Bayesian
learning model when updating their assessment of a newly appointed director's ability. The evidence is
robust across samples that vary with respect to the restriction period for the arrival of other directors.
Although the magnitude of the coefficients varies, the conclusion is unchanged: there is a negative convex
relationship between director tenure and stock return volatility. Since the restriction period does not alter
the results, the remainder of the paper focuses on the larger sample with no restriction period, from which

subsamples are studied in subsequent sections.

3.2. Samples of exogenous director appointments

A potential alternative interpretation for the results derived above is that firms may appoint new
directors in times of crisis, when volatility is high. For example, poor firm performance may prompt the
need to bring a fresh perspective on the board. In addition, board changes frequently occur concurrently
with management turnover (see Hermalin and Weisbach, 1988 and Denis and Sarin, 1999), which may
also coincide with a period of high volatility. It is therefore important to identify changes in board
composition that are unlikely to occur as a response to corporate turbulences to ensure that the patterns
documented in the previous section hold for exogenous director appointments.

3.2.1.Board independence requirement
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The first sample of exogenous director appointments is constructed by selecting appointments
that were specifically designed to ensure that the board would satisfy the new board independence
requirements. Governance reforms in the early 2000s led the NASDAQ and NYSE exchanges to impose
stricter listing requirements regarding the independence of corporate boards.

The introduction of new exchanges listing requirements has been used in the literature to study
the effect of board structure on firm value (Wintocki, 2007; Duchin, Matsusaka and Ozbas, 2010), CEO
compensation (Chhaochharia and Grinstein, 2009), and firm transparency (Armstrong, Core and Guay,
2014).

The sample of exogenous appointments is constructed by restricting appointments to those that
resulted in the board complying with the new 50% independence requirement when it did not prior to that
director's appointment. A director appointment therefore qualifies for this sample if the director joins the
board between 2002 and 2005 and the firm previously did not comply with the 50% independence
requirement. Because firms were required to make these board changes, the arrival of these directors is
unlikely to systematically coincide with a time when fundamental volatility is particularly high.

Panel A of Figure 2 graphs the relationship between return volatility and director tenure for this
exogenous sample. As in the full sample, volatility sharply increases after the appointment of a director
and gradually declines. By construction, the sample consists of directors who join corporate boards
between 2002 and 2005. Therefore, the upward trend beginning around year four coincides with the
financial crisis. Panel B graphs the same relationship omitting 2008 and 2009.

[Insert Figure 2]

Specification 1 in Table 3 provides regression results for this exogenous sample of director
appointments. The results are unaltered: volatility decreases over the tenure of newly appointed directors
and does so at a decreasing rate.

[Insert Table 3]
In addition, to confirm that the documented relation between director tenure and volatility is not

affected by the endogeneity of director appointments, | conduct a test using the full sample of director
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appointments and perform a regression in which Tenure is interacted with Exchange mandated
appointment which is a dummy variable equal to one for director appointments included in the sample of
exogenous appointments designed to satisfy the new board independence listing requirements. The
estimated coefficient on the interaction term is insignificant. This suggests that there is no significant
difference in the volatility-tenure relationship between the full sample and this exogenous sample.
Therefore, the results in the previous section are unlikely to be driven by the endogeneity of director
appointments.

3.2.2. Retiree replacement

The second exogenous sample consists of newly appointed directors who replace retiring
directors. To construct the retiree replacement sample, a new director is included if he joins the board
within a month following the departure of a director who reached the maximum age requirement.
Typically, firms require that their directors retire after they are 70 for insiders and 72 for outsiders. This
sample is augmented with directors who served simultaneously on multiple boards and left all of their
boards within three years*. These directors arguably left their boardrooms for reasons exogenous to the
situation of one particular firm. For example, directors who retired due to health reasons before reaching
the maximum age requirement would be included in this subsample.

Panel C of Figure 2 shows that the decline in volatility following director appointments for this
subsample is very similar to the one using the full sample. In particular, there does not appear to be
unusual volatility before the arrival of new board members, but rather volatility seems to spike upon their
arrival. This is consistent with evidence in Fracassi and Tate (2012) who show that director retirements
are typically not related to firm conditions. Therefore, the arrival of new directors appointed to replace
retirees should not systematically coincide with a period of high volatility.

Specification 3 in Table 3 shows that the regression results derived with the full sample of

director appointments continue to hold when the sample is restricted to retiree replacements. The

4 Not including these directors does not affect the results.
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estimated coefficients confirm the negative convex relationship between the tenure of directors and stock
return volatility, even when limiting the sample to exogenous director appointments.

In Specification 4, Tenure is interacted with Retiree replacement in regressions that use the full
sample. Retiree replacement is a dummy variable equal to one for director appointments included in the
retiree replacement sample. As with the exchange listing requirements sample, there is no significant
difference in the volatility-tenure relationship between the full sample and appointments of directors
replacing retirees. This provides additional evidence that the results in the previous section are not driven

by the endogeneity of director appointments.

3.3. Additional tests

The evidence presented above is consistent with learning-induced declines in volatility and
supports the hypothesis that directors affect firm value. Importantly, this result is not the product of the
potential endogeneity of director appointments. Follow-on tests are conducted to provide additional
evidence that the ability of directors to create value for the firm is subject to learning by investors.

3.3.1. All firm-months and ex-ante uncertainty

In Panel A of Table 4, | perform regressions using all firm-months as opposed to restricting the
sample to the first years of director tenure. First 3 yrs is a dummy variable equal to one for the first three
years of tenure and is interacted with Tenure and with In(1+tenure). The purpose of this exercise is to
broaden the analysis to ensure that the relation between volatility and tenure is not inflated when the
estimation is restricted to the first years of tenure.

Specifications 1 through 4 confirm the learning hypothesis. The coefficients on Tenure*First 3
yrs and In(1+tenure)*First 3 yrs are negative and significant. Therefore, volatility declines significantly
more over the first three years of tenure than over other periods. Note that the estimated coefficients on
Tenure in Specifications 1 and 3 and on In(1+tenure) in Specifications 2 and 4 are insignificant, which
indicates that volatility does not significantly decrease over tenure outside the first three year window.

[Insert Table 4, Panel A]
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Moreover, learning by market participants should be more important when prior uncertainty
about the new director is high. This is an intuitive prediction from the model. To test whether the decline
in volatility is reduced when the new director is well-known, | construct variables pertaining to the level
of individuals' ex-ante uncertainty. High uncertainty is a dummy variable equal to one for directors who
do not have previous board experience, have not been CEO of another firm and are less than fifty years
old, and zero otherwise. Low uncertainty is a dummy variable equal to one for directors who have
previous experience as CEO and have served on at least two boards, and zero otherwise.

Because the ex-ante uncertainty of a director is constant, regressions using the level of director
ex-ante uncertainty include firm fixed effects rather than board fixed effects. Using triple interactions,
Specifications 5 and 6 in Panel A of Table 4 show that while volatility declines significantly more over
director tenure over the first three years of tenure for directors characterized by high ex-ante uncertainty,
it does not when the director is well-known. This result provides further support for the hypothesis that
the observed spike and subsequent decline in volatility upon the arrival of a new director indeed reflect
learning by investors.

3.3.2. Young vs. seasoned boards

If the uncertainty surrounding the value that directors can generate for the firm dissipates over the
course of their tenure, we should observe learning for younger boards but not for seasoned boards. Boards
are categorized into terciles based on the average tenure of their members. Young (seasoned) boards are
defined as those whose members' average tenure is in the first (third) tercile. Figure 3 graphs firm
volatility as a function of average director tenure for young and seasoned boards in panels A and B,
respectively. Figure 3 shows a distinct decline in volatility as young boards become more mature. In
contrast, there is no apparent relation between average board tenure and volatility for seasoned boards.

[Insert Figure 3]

Specifications 1 and 3 in Panel B of Table 4 report regression results where the main independent

variable is the average tenure of board members and Specifications 2 and 4 use the logarithm of one plus

the average tenure of board members. While there is a clear negative convex relationship between firm
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volatility and the average tenure of board members for young boards (Specifications 1 and 2), this
relationship disappears for mature boards (Specifications 3 and 4).

This finding suggests that investors update their assessment of the potential for value creation by
directors when they are relatively new, but no longer do so when their quality becomes well-known.

[Insert Table 4, Panel B]
3.3.3. Not a CEO effect
3.3.3.1. No CEO turnover

The literature (Hermalin and Weisbach, 1988; Denis and Sarin, 1999) shows that director
appointments tend to cluster around CEO turnovers. Moreover, Pan et al. (2015) find a significant decline
in stock return volatility following CEO turnovers. To ensure that director appointments that overlap with
CEO turnovers do not drive the results, regression results excluding director appointments occurring
within one year of a CEO turnover are presented in Specifications 1 and 2 in Panel C of Table 4. The
negative convex relationship between director tenure and stock return volatility remains intact for this
subsample of director appointments, which indicates that the results presented so far are not due to a CEO
effect in disguise.

[Insert Table 4, Panel C]
3.3.3.2. Controlling for CEO tenure

An alternative way to ensure that the results are not driven by learning about the CEO is to
control directly for CEO tenure in the regression model. Regression results presented in Specifications 3
and 4 in Panel C of Table 4 control for CEO tenure and show that CEO tenure has a negative relationship
with stock return volatility. However, including CEO tenure in the regressions does not take away the
significance of the director tenure variable, which confirms that the results are not driven by learning
about the CEO. The only case for which including CEO tenure does take away the significance of director
tenure is when the sample is restricted to CEOs with tenure of less than three years, which is when
learning about the CEO s at its peak (see Pan et al., 2015). In that case, the effect of learning about CEO

ability dominates the effect of learning about director ability, as expected.
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3.3.4.Co-appointments

Panel D of Table 4 reports regression results for various subsamples of director appointments.
The purpose of this exercise is to examine in more detail the relation between director appointments and
stock return volatility. Specification 1 restricts the sample to director appointments not accompanied by
another director appointment within a year. The director tenure variable is not significant for this
subsample. Specification 2 uses a subsample of multiple (at least one other) director appointments within
a year. In that case, the negative convex relationship between tenure and return volatility is highly
significant. The sample used in Specification 2 is further divided into two subsamples. Specification 3
shows coefficient estimates for the sample of directors appointed with exactly one other director within a

year, whereas Specification 4 shows results for directors with two or more co-appointments.

[Insert Table 4, Panel D]

The point estimates are sensitive to the number of co-appointments: the more directors join the
board, the more uncertainty and the higher the impact on stock return volatility. Column 5 uses a
subsample of directors appointed within a year of a CEO turnover. Not surprisingly, the associated
estimated coefficient is much larger in absolute value: over three times larger than the one associated with
a director appointed with exactly one other director. The fact that the decline in volatility is sensitive to
the number of newly appointed directors gives further credence to the idea that the documented patterns
reflect learning about directors.

3.3.5.Matched sample

The evidence provided so far documents a decline in volatility following the appointment of new
directors. A matched sample test is performed to ascertain that the drop in volatility exceeds what would
be observed in firms that do not experience the arrival of new directors. Firms are matched based on
industry and size. Each firm belongs to one of ten industries based on the Fama-French ten-industry
classification. Each firm in the treated group is assigned to a control firm, which is the closest in size

(based on the firms' assets) and operates in the same industry as the treated firm. The control firm must
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not experience a director appointment at least one year prior and one year after the appointment of a
director in the treated firm.

Regressions similar to those in Table 2 are run for the matched sample. If the decline in volatility
for the treated firms indeed reflects learning about incoming directors by market participants, we should
not observe a systematic decline in volatility for the control firms. Results are reported in Panel E of
Table 4. As expected, there is no decline in the stock return volatility of control firms following the
appointment of directors on the board of treated firms.

[Insert Table 4, Panel E]
3.4. How much do directors matter?

Pan et al. (2015) estimate that at the time of a CEO turnover, the uncertainty surrounding the
ability of the new CEO accounts for about a quarter of overall stock return volatility. This section uses
Pan et al.'s estimate as a benchmark. CEOs undoubtedly have more impact on firm value than directors.
But how much more is an open question. How do investors perceive the value relevance of directors with
respect to that of the CEO?

The methodological approach in this paper allows estimating the percentage of overall volatility
imputable to the uncertainty surrounding the ability of directors at the time of their appointment (3o/Volo).
This section directly relies on the methodology derived in Pan et al. (2015), which is described here. It
involves estimates of the average decline in volatility over director tenure, the average volatility in

corporate dividends (o) and the average volatility at the time directors joins (\Volo).

From Equation 7, let Vol' = VTOI— 1 be the percentage excess volatility. Then, Vol' =

MRA;m;, and the percentage change in excess volatility from time 0 to time t is Avof = im , AMRA
Vol mo MRA,

(1 + fn—m) The marginal return to ability is hypothesized constant over time, therefore, % = fn—m. Then,
0 0 0
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The average decline in idiosyncratic volatility over the first three years of tenure varies between
1.3% (Specification 1 in Panel C of Table 4 in which there is no CEO appointment overlap), and 3.3%
(Specification 3 in Table 3 in which only directors replacing retiring directors are considered). The
average volatility of corporate dividends (o) is about 21% and the average idiosyncratic volatility at the
time directors joins (Volo) is about 30%. Therefore, the uncertainty about new directors accounts for
about 9% to 14% of return volatility at the time of director appointments. Excluding director
appointments that occur within a year of a CEO turnover reduces this estimate by about 18% (from 10.8%
to 8.8%).

Pan et al. (2015) find that the uncertainty about the CEO accounts for about 22% of overall return
volatility at the time of CEO turnover. The authors however do not account for learning about directors,
which may potentially affect their estimates of learning about the CEO, in particular when new directors
join the board around CEO turnover.

The results indicate that governance-related uncertainty accounts for a substantial percentage of
overall stock return volatility. Taken together, the findings derived in this section suggest that boards of
directors are important contributors to firm value. These results have important implications in corporate
governance inasmuch as they help us better understand the value of board members and provide an

estimate of the overall importance of governance in corporations.

4. The effect of director and board characteristics on firm value
4.1. Prior empirical evidence on board and director characteristics
Hermalin and Weisbach (2003), Yermack (2006) and Adams, Hermalin and Weisbach (2010)

provide surveys of the literature on boards of directors. One of the most studied features related to board
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composition is the degree of board independence. Weisbach (1988) shows that CEO turnover is more
sensitive to firm performance for more outsider-dominated boards. However, Hermalin and Weisbach
(1991) and Bhagat and Black (2000) report no relation between the percentage of outside directors and
firm value (as measured by Tobin’s Q) or accounting measures of performance. On the other hand,
Brickley, Coles and Terry (1994) find a positive association between the percentage of outside directors
and announcement returns following the adoption of poison pills. Their findings are consistent with the
hypothesis that outside directors act in the best interest of shareholders. Harris and Raviv (2008) propose
a model in which insider-dominated boards may be optimal. Overall, the evidence in the literature on the
value of independent directors is mixed.

Concerns about the size of corporate boards are described in Lipton and Lorsch (1992) and in
Jensen (1993). Yermack (1996) and Wu (2000) provide detailed evidence that smaller boards are
beneficial for firm value. These papers document that small boards are more likely to replace CEOs based
on poor performance and that smaller boards are associated with increased CEO pay-for-performance.

A number of studies have examined the effect of CEO power on the ability of the board to
perform its role. Hermalin and Weisbach (1998) argue that CEOs are likely to increase their bargaining
power vis-a-vis the board over the course of their tenure, as their perceived ability is higher given that
they repeatedly passed the replacement option test. Shivdasani and Yermack (1999) find that powerful
CEOs, as measured by the extent to which they are involved in the board nomination process, are able to
select less independent boards. Baker and Gompers (2000) find similar results when CEO power is
proxied by CEO tenure. Coles et al. (2014) show that co-opted boards are less effective monitors, as
evidenced by lower pay-for-performance and lower sensitivity of CEO turnover to performance.

The literature has also studied the effect of personal director attributes on either firm value or
some measure of performance or board actions. In particular, a number of empirical studies examine the
effect of director gender. The evidence on the value of female board members is mixed. Adams and
Ferreira (2009) show that women are better monitors, although increased monitoring comes at the cost of

lower firm performance. On the other hand, using data on mandatory announcements of director
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appointments, Adams, Gray and Nowland (2012) find that investors value female directors more than
their male counterparts and Schwartz-Ziv (2015) shows that gender-balanced boards are more active. In
particular, she finds that a critical mass of at least three female directors on a board changes the board
dynamics, especially in times when the CEO is being replaced. Using the 2003 law on female board
representation in Norway, Ahern and Dittmar (2012) find that the imposed quota led to a drop in firm
valuations and deterioration in operating performance.

While Masulis, Wang and Xie (2012) find that the presence of foreign directors reduces the
board’s monitoring activities, Daniel, McConnell and Naveen (2013) find that foreign directors are
associated with increased firm value and that the effect comes from dissimilar directors on multinational
corporations.

The amount of time an individual can commit to his role as director of a company has been
shown to be value relevant. Researchers have studied the number of directorships and provided mixed
evidence as to whether more current directorships are beneficial or detrimental to firm value. On the one
hand, additional board seats bring experience and business connections that are potentially useful
resources to be passed on to the firm’s management. On the other hand, overly committed board members
do not have time to be effective monitors or to truly understand the business. Their contribution to firm
value is therefore potentially adversely affected. Ferris et al. (2003) report positive announcement returns
to the appointments of busy directors. In contrast, Fich and Shivdasani (2006) find that investors react
positively to the departure of busy directors, thus suggesting that busyness is not a desirable director
attribute. Core et al. (1999) show that busy outside directors are associated with increased CEO
compensation. Recently, Field, Lowry and Mkrtchyan (2013) shed some light on the subject by providing
evidence that the firm’s life cycle is an important factor to consider when examining the value effect of
busy directors. The authors argue that while large established firms benefit relatively more from
monitoring than advising services on the part of directors, young firms derive more value from their

network and experience. In line with this argument, the authors show that busy directors are beneficial for
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younger firms because they rely more on advising than monitoring, and detrimental for large corporations
because they require the opposite.

Director networks have been the focus of several recent studies. Whereas networks may facilitate
the transmission of information and be a source of value, they can also bring costly inefficiencies. Barnea
and Guedj (2009) find that better connected directors are associated with higher CEO compensation,
lower pay-for-performance and lower sensitivity of CEO turnover to firm performance. Kuhnen (2009)
analyzes the effect of director connections for investor welfare in the mutual fund industry and finds
evidence that the two effects of network ties (efficient information transfers and inefficient favoritism)
balance out in her setting. Recently, Larcker et al. (2013) find that firms with more central boards earn
higher risk-adjusted returns and higher future growth in ROA.

This succinct review of the literature on board attributes highlights that one characteristic of the
way the literature traditionally studies boards of directors is to select a board or director attribute, analyze
its effect on firm value or some measure of performance or board action and conclude that boards or
directors with this attribute are better or worse than those without. In this paper, | use the learning-based
approach to revisit part of this literature and offer new results based on attributes previously not studied.
Specifically, I exploit the cross-sectional variation of the learning-induced changes in volatility following
the arrival of new directors. The learning model (and in particular Equation 7) implies that a higher
marginal return to ability is associated with larger stock return volatility. Therefore, examining the effect
of firm, board and individual attributes on the volatility-tenure relationship is a convenient novel
approach to studying the value impact of directors. A summary of the findings is included in Table 5,

alongside a comparison with the results previously derived in the literature.
[Insert Table 5]

4.2. Cross-sectional analysis using the learning-based framework: interaction variables
The learning-based approach provides a new way to measure the expected contribution to firm

value of different kinds of directors, as well as different kinds of boards. Equations (5) and (7) in Section
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2 show that uncertainty about director ability decreases at a predetermined rate over time due to Bayes'
rule, and that this rate is faster for higher ex-ante levels of uncertainty. Hence, after controlling for ex-ante
uncertainty, cross-sectional analysis of declines in volatility provides estimates of directors' marginal
value. In other words, the extent of the decline in volatility over director tenure is a function of the
marginal value of that director. Panels A and B of Table 6 report regression results with interaction
variables to document the effect of director attributes on the decline in volatility following director
appointments. Controls for ex-ante uncertainty include director age, number of previous jobs, number of
previous board seats and whether the director has experience as CEO of a public company.

4.2.1. Director attributes and firm value

4.2.1.1. Position on the board

In Specification 1 in Panel A, the coefficient estimate on In(1+Tenure)*Chairman is negative and
significant. This suggests that investors expect chairmen to be important elements of the board and have
more impact on firm value than the average director. Although this result may partially be attributable to
CEOs often cumulating the role of chairman, unreported tests show that removing CEOs from the sample
does not alter the results.

[Insert Table 6, Panel A]

Specification 2 investigates the role of independent directors. The literature on director
independence provides mixed evidence regarding the effect of independent directors on firm value.
Researchers have therefore started looking at alternative settings (Choi et al., 2007) and alternative
definitions of independence (Fracassi and Tate, 2012). In this sample, independent directors (as
traditionally defined in the literature) are not expected to create more value, as evidenced by the positive
significant coefficient on In(1+tenure)*Independent. In fact, independent directors are associated with a
smaller decline in volatility, suggesting that on average they have a smaller marginal contribution to firm
value. Again, excluding CEOs from the sample does not alter the result. However, Specification 3
provides evidence that independent directors with industry expertise do have a stronger effect on value

creation, consistent with evidence in Masulis et al. (2012) and Faleye et al. (2012). In addition,

30



Specification 4 shows that when the firm is insulated from the market for corporate control by using a
high number of takeover defenses (i.e. the firm is a "dictatorship” as defined by its high G-index as in
Gompers et al., 2003), independent directors are particularly important.

Specification 5 suggests that directors sitting on the compensation and audit committees are more
important than the average director. This result indicates that decisions made by these two committees are
expected to affect the value of the firm directly. In contrast, members of the nomination committee do not
appear to have significantly more impact than the average director. Members of all three committees are
associated with a much larger decline in volatility, about twice the magnitude of any single committee
membership.

4.2.1.2. Personal attributes

Panel B reports the effect of personal attributes on the learning-induced decline in volatility.
Adams and Ferreira (2009) show that female directors are better monitors. However, they find that the
additional monitoring comes at the cost of lower firm performance, especially for well-governed firms
which do not need extensive monitoring. The results from the learning-based approach suggest that for
the average firm, female board members do not contribute to firm value as much as their male
counterparts. Specifications 2 and 3 restrict the sample to a subset of firms with entrenched boards. For
this subset of firms, women joining "dictatorships”, as defined by their high G-index, do have more
impact on firm value, although the estimated coefficient is only marginally significant. The same is true
for women joining large firms. Overall, these results provide suggestive evidence that female directors are
particularly valuable when the need for monitoring services is acute.

[Insert Table 6, Panel B]

Specification 4 shows that the nationality of incoming directors is value irrelevant on average.
However, foreign directors joining a board composed exclusively of American directors are associated
with significantly lower value impact, which could reflect high coordinating costs. These results on

gender and nationality directly speak to the ongoing policy debate on board diversity. The evidence in this
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paper suggests that on average, adding a woman or a director of a nationality other than American is not
associated with increased expected impact on value creation.

The coefficient on In(1+tenure)*Large network is negative but insignificant, which suggests that
directors with large networks do not contribute significantly more to firm value on average. This supports
the conclusion in Kuhnen (2009). The author analyzes the effect of director connections for investor
welfare in the mutual fund industry and finds evidence that the two effects of network ties (efficient
information transfers and inefficient favoritism) balance out in her setting. However, a triple interaction
test indicates that a well-connected chairman is particularly valuable.

Busy directors (i.e. who simultaneously sit on at least three boards) are on average not associated
with more or less impact on firm value. The literature on busy directors generally concludes that director
busyness is detrimental for firm value (see for example Fich and Shivdasani, 2006) although there is
empirical evidence that supports the opposing view (Ferris et al., 2003). The learning-based approach in
this paper shows that for the average S&P1,500 firm, busy directors are neither detrimental nor beneficial.
Focusing on IPO firms, Field, Lowry and Mkrtchyan (2013) show that busy directors are beneficial for
smaller firms in need of advisory services from their directors, and detrimental for larger firms which
require more monitoring. Consistent with their finding, | find that busy directors joining young firms are
associated with a stronger decline in volatility, which suggests that the experience and connections of
busy directors are valuable for firms in need of advisory services from their board members.

In addition, there is weak evidence that directors with previous CEO experience and directors
with board experience in the same industry have more impact on value creation. The fact that relevant
board experience does not significantly translate into higher expected contribution provides suggestive
evidence that director skills are highly firm-specific and not easily transferable from one firm to another.

In Panel C of Table 6, | examine the effect of the area of expertise of directors on the learning-
induced decline in volatility. There is weak statistical evidence that directors with expertise in finance,

technology and law are more important. Academics, politicians and directors with backgrounds in
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marketing are not associated with a significantly different value impact. In contrast, directors with a
background in human resources are associated with significantly lower participation in value creation.
[Insert Table 6, Panel C]

4.2.2.Board characteristics and firm value

This section relies on the premise that different types of boards have varying marginal
contributions to firm value. Board characteristics are likely to influence the degree to which investors
expect directors to play a role in value creation. As before, the results presented in this section continue to
hold when CEOQs are removed from the sample.

Some firms may provide their directors with an environment conducive to leveraging their ability
as board members, while others may impede directors to engage fully and play their role. For example,
investors may be skeptical when a new director joins an entrenched board as they might not expect him to
be able monitor management effectively. CEOs who have been in place for multiple years gained more
bargaining power over their board (see Hermalin and Weisbach, 1998), so that the balance of power rests
in favor of the CEOQ. Fracassi and Tate (2012) consider CEOs who cumulate the titles Chairman of the
board and President to be powerful CEOs. The dummy variable Entrenched is equal to one for firms with
a CEO who has been in place for more than five years and combines the titles of CEO, Chairman of the
board and President.

The results indicate that investors in firms with captured boards expect their directors to have a
limited contribution to firm value and view powerful CEOs as obstructers to value creation by their
directors.

[Insert Table 6, Panel D]

Coles, Daniel and Naveen (2015) use the fraction of directors with long tenures as a proxy for
groupthink, and find that groupthink has a negative effect on firm value for firms in dynamic industries.
Consistent with their findings, | show that this proxy for groupthink is associated with lower director

participation to firm value.
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Investors should expect directors in firms that provide generous compensation to its board
members relative to its CEO to engage in more value creating activities. To test this hypothesis, |
construct the variable Board Pay Slice by dividing the sum of independent director compensation by CEO
total compensation. High BPS is a dummy variable equal to one for boards with Board Pay Slice higher
than the sample mean. The negative significant coefficient on In(1+tenure)*High BPS suggests that
directors joining better compensated boards are expected to have significantly more impact on firm value.

Yermack (1996) and Eisenberg et al. (1998) show that smaller boards are associated with higher
firm value. Large Board is a dummy variable equal to one for boards with more than ten members, which
is the sample mean. The results based on the learning framework suggest that directors sitting on large
boards are associated with lower marginal value, as evidenced by the smaller learning-induced decline in
volatility over director tenure.

Gender diverse is a dummy variable equal to one if the board is gender-diverse when the
incoming director joins, i.e. at least one woman is present on the board. The positive and significant
coefficient on In(1+tenure)*Gender diverse suggests that incoming directors joining boards with at least
one woman are expected to have a smaller contribution to firm value. A possible interpretation for this
result is that as women are better monitors (see Adams and Ferreira, 2009), the monitoring value from a
new board member is discounted.

These findings depict how board characteristics affect investors' expectations regarding the
contribution of their directors to value creation. In particular, the results in this section highlight that
market participants believe that corporate directors have more impact on value creation when their boards
are small, not entrenched, not prone to groupthink and compensate their directors generously relative to
the CEO.

4.2.3.Firm level attributes

Panel E of Table 6 reports the effect of firm level attributes on the learning-induced changes in
volatility. Large Firm is a dummy variable equal to one for firms with total assets larger than the sample

75" percentile. The positive coefficient on In(1+tenure)*Large firm in Specification 1 shows that
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directors are less value relevant for large firms. Hence investors appear to rely more on directors to
engage in value creation in smaller firms.
[Insert Table 6, Panel E]

Specification 2 shows that the learning-induced decline in volatility is smaller for directors
joining firms with more takeover provisions. This suggests that for the average firm, internal governance
as proxied by the value impact of the average director does not act as a substitute to external governance
mechanisms. Panels A and B of Table 6 show that independent directors and female directors are
particularly valuable for firms with numerous takeover defenses in place. Taken together, these findings
indicate that while monitoring services by the board of directors may serve as a substitute to external
governance when the firm is effectively insulated from the market for corporate control, for the average
firm, internal and external governance mechanisms are not substitute.

Directors arguably play a more central role for firms experiencing poor performance. Investors
may hope that incoming directors will take actions conducive to the improvement of performance. Poor
performance is a dummy variable equal to one for firms with a return on assets lower than the 25%
percentile of their respective industry’s ROA in the year preceding the director appointment. Industries
are based on the Fama-French ten-industry classification. The negative significant coefficient on
In(1+tenure)*Poor performance confirms that directors are more valuable for firms with weak
performance relative to their peers. In an unreported test, | find that controlling for the level of volatility
in the month preceding the appointment does not alter this conclusion.

The learning-induced decline in volatility varies with industry complexity. The technology
(consumer durables) industry is arguably a relatively more (less) complex and human capital intensive
industry which faces greater (fewer) sources of risk. Firms that belong to the technology (consumer
durables) industry exhibit larger (smaller) valuation updates upon the arrival of new directors, thereby
suggesting that directors are especially (less) valuable for firms that operate in more (less) complex

environments.
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Using the learning-based framework and interaction variables, this section revisited part of the
literature on boards and confirmed prior findings. | test new hypotheses pertaining to variables that have
previously not been directly tested. In particular, | show that chairmen and members of key committees
(especially the audit and compensation committees) have a greater impact on firm value. | provide
evidence that the value of independent directors depends on the degree to which firms are insulated from
the market for corporate control. I also document the effect of Board Pay Slice on director contribution.
The results are summarized in Table 5. To substantiate the validity of the previous results, | introduce an
alternative way to exploit the learning-based methodology in the next section.

4.3. Learning slopes and director contribution

4.3.1. Estimating learning slopes

Since the model implies that the extent of the decline in volatility can be used to infer the
marginal value of directors, it would be useful to have a summary measure of such decline for each
director. Studying the determinants of this measure would provide an alternative method to test the
relation between director attributes and their value relevance. This paper follows the intuition in Pan et al.
(2015) in their CEO study but uses a different execution. | regress idiosyncratic volatility on tenure

controlling for factors expected to affect the level of volatility:

volir = Piki + Boijtenure;j + Pz Xir + A + &t (10
With  vol;, the idiosyncratic volatility of firm i at time t,
1k, the board fixed effect for board k of firm i,
X; + avector of firm level covariates: In(assets), M/B, ROA, dividend payer, leverage,
tenure; ;. the tenure of director j on the board of firm i at time t,

A¢ the calendar-month fixed effect.
Residual volatility is then defined as idiosyncratic volatility minus the fit from the above
regression, plus the estimated coefficient on the tenure variable times tenure :

vol g™t = volye — Bijen = FauXie — e (11)
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Residual volatility is then regressed on tenure in individual regressions for each director-firm pair
for the first three years of director tenure. This procedure produces estimates of the average decline in
volatility over the tenure of the director, over and above the variation in volatility predicted by firm
covariates and macroeconomic factors:

vol{ﬁsid”al =a; + p;jtenure;; + &, (12)

The coefficient estimates f; ; are multiplied by (-1) for ease of interpretation and normalized by
their cumulative distribution function to yield a ranking between 0 and 1. They are referred to as the
learning slope for each director, for each board he joins.

Figure 4 reports learning slopes summary statistics across industries. Complex industries display
larger estimated learning slopes. The technology industry has the largest estimated learning slope,
whereas consumer durables has the smallest. The difference is statistically significant at the 1% level.
Statistics in Table 7 suggest that there is statistically significant cross-sectional variation in learning
slopes based on director attributes which affect the volatility-tenure relationship in the previous section.
Entrenched and large boards have significantly lower learning slopes. The average learning slope is lower
for directors who join gender-diverse boards and boards of larger firms. Chairmen have on average larger
learning slopes, but directors with large networks and younger directors do not.

[Insert Table 7]

These summary statistics further suggest that there is substantial cross-sectional variation in
learning on the part of investors for some combinations of director and firm attributes. Since the
theoretical model implies that a larger decline in volatility is associated with a larger expected impact on
firm value, learning slopes can be used as an innovative metric to assess the expected contribution of

board members.5

4.3.2.Estimating the determinants of the learning slopes

5 Pan et al. (2015) use their original measure of learning slopes to evaluate in what types of industries CEOs are
relatively important.
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This section provides estimates of the relation between learning slopes and director and firm level
attributes. The results in Table 8 are largely consistent with those based on interaction variables in the
previous section. In particular, chairmen, members of the compensation and audit committees and
directors with large business networks are associated with larger learning slopes, which indicates a greater
decline in volatility over their tenure. The learning model implies that their contribution to firm value is

therefore more important.

[Insert Table 8]

Independent directors and female directors have lower learning slopes on average, although
independent directors serving "dictatorships™ (see Gompers et al., 2003) and female directors serving
large firms have steeper learning slopes. This evidence confirms the findings based on the interaction
variables in the previous section: independent directors and female directors are especially valuable for
firms with high monitoring needs. Director busyness does not affect the learning slope on average,
although busy directors with CEO experience have significantly higher learning slopes.

Incoming directors on better compensated boards have on average steeper learning slopes and
thus have more impact on firm value. The opposite is true for directors joining entrenched, large or
gender diverse boards. Firm performance prior to the arrival of a director affects his expected
contribution. Directors appointed to serve on boards of firms with poor performance are expected to
participate more to value creation. Finally, learning slopes vary by industry. The results suggest that
directors on boards of firms operating in the technology (consumer durables) industry have on average
larger (lower) learning slopes. This indicates that directors are more valuable in more complex, more
human capital intensive industries.

In sum, the analysis of director, board and firm attributes based on the learning slopes is a
complementary approach to the one based on interaction variables in the previous section. Both methods
yield consistent results. They are both derived from the learning model and serve the purpose of

guantifying the extent to which different types of directors and boards have an impact on the value of the
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firm. This exercise yields a rich set of empirical results and provides new evidence on attributes

previously not studied in the literature.

5. Summary and Discussion

This paper develops a new approach to evaluating boards of directors based on the idea that part
of a firm's stock return volatility is related to the uncertainty about its governance. Boards of directors are
critical pillars in corporate governance, and as investors learn about their new board, the governance
component of volatility declines. By relying on the theory to relate the decline in volatility with the value
relevance of directors, this paper draws inferences about the importance of governance in corporations.

The analysis provides empirical support for the view that directors have real value effects. The
results suggest that the uncertainty about directors accounts for 9% to 14% of overall volatility when a
new director joins the board. The learning-based decline in volatility documented in this paper is proved
not to be driven by endogeneous director appointments and is independent from learning about the CEO.

Going beyond the overall decline in volatility to study whether directors create value, | use the
learning-based approach to estimate the value of different kinds of directors and boards cross-sectionally.
I confirm prior findings and explore new attributes previously not studied in the literature.

First, 1 examine director-level attributes and find that chairmen (in particular those with large
business networks) and members of the audit and compensation committees are expected to contribute
more to firm value. Independent directors are associated with lower marginal contribution on average,
although independent directors with industry expertise and those joining firms with weak external
governance engage in more value creating activities. Therefore, internal governance may serve as a
substitute when external governance mechanisms fail. Female directors do not have as much impact on
value as their male counterparts on average, although the evidence suggests that they are particularly

valuable when the firm's monitoring needs are acute. Busy directors are neither detrimental nor beneficial

39



on average, but are associated with a high impact on firm value for young firms, in need of more advisory
services from their board members.

Second, | study the effect of board level variables. The evidence suggests that large boards,
entrenched boards and boards prone to groupthink impede their directors' ability to participate to the
generation of cash flows, while directors joining better compensated boards are expected to have more
impact on value creation. The results also indicate that investors discount the expected contribution of an
incoming director joining a gender diverse board and that foreign directors joining a board composed
exclusively of American directors are associated with significantly lower value impact.

Finally, I turn to firm level variables and find that directors matter more when their firms recently
experienced poor performance. Further, the average director contributes more to value creation in small
firms and firms that operate in more complex industries. Lastly, investors anticipate that the impact of the
average director will be limited when the firm has more takeover defenses. This suggests that investors do
not expect internal governance to serve as a substitute for poor external governance for the average firm.
However, when external governance mechanisms are particularly weak (i.e. the firm is a "dictatorship” as
termed by Gompers et al., 2003) the results indicate that the monitoring services provided by independent
directors and female directors are valued. Therefore, internal governance mechanisms may serve as a
substitute when external governance mechanisms fail.

The findings in this paper shed new light on the channels through which directors create value.
This research has timely implications for the design of corporate boards as countries around the world are
mandating quotas targeting the composition of boards of directors. The introduction of quotas should be
made after careful consideration of their welfare implications. This paper offers a new unified
methodology based on a learning framework to assess the value impact of directors. While they do not
speak to the welfare implications of director quotas, the results indicate that mandating board diversity for
example could potentially be detrimental for the average firm.

As pointed out in Adams, Hermalin and Weisbach (2010), firms face a myriad of constraints that

ultimately shape their governance structures. One limitation of the results is that they do not explicitly
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consider the heterogeneity in firms' governance optimization problem. Taking this heterogeneity into
account is a necessary step to expand our understanding of the role and importance of boards. The

learning-based framework proposed in this paper provides a potentially fruitful approach to explore this

issue.

41



References

Adams, R. B., and D. Ferreira (2009) Women in the Boardroom and their Impact on Governance and
Performance. Journal of Financial Economics 94 (2): 291-309.

Adams, R. B., S. Gray, and J. Nowland (2012). Does Gender Matter in the Boardroom? Evidence from

the Market Reaction to Mandatory New Director Announcements. Working Paper.

Adams, R. B., B. E. Hermalin and M. S. Weisbach (2010) The Role of Boards of Directors in Corporate

Governance: A Conceptual Framework and Survey. Journal of Economic Literature 48: 58-107.

Ang, A., R. J. Hodrick, Y. Xing, and X. Zhang (2006) The Cross-Section of Volatility and Expected
Returns. Journal of Finance 61: 259-299.

Armstrong C. S., J. E. Core, and W. R. Guay (2014) Do Independent Directors Cause Improvements in
Firm Transparency? Journal of Financial Economics 113: 383-403.

Baker, M. and P. Gompers (2000) The Determinants of Board Structure and Function in Entrepreneurial

Firms. Harvard Business School Working Paper.

Barnea, A. and |. Guedj (2007) CEO Compensation and Director Networks. Working paper, Claremont
McKenna College.

Beaver, W. H. (1968) The Information Content of Annual Earnings Announcements. Journal of
Accounting Research 6: 67-92.

Berk, J. and R. Green (2004) Mutual Fund Flows and Performance in Rational Markets. Journal of
Political Economy 112: 1269-1295.

Berle A. A. and G. Means (1932) The Modern Corporation and Private Property. Second Edition
Harcourt, Brace and World, New York, 1967.

Bhagat, S. and B. Black (2000) Board Independence and Long-Term Firm Performance. University of

Colorado working paper.

Chhaochharia V. and Y. Grinstein (2009) CEO Compensation and Board Structure. Journal of Finance
64: 231-261.

Chung, J., B. A. Sensoy, L. H. Stern, and M. S. Weisbach (2012) Pay for Performance from Future Fund
Flows: The Case of Private Equity. Review of Financial Studies 25: 3259-3304.

42



Choi, J. J., S. W. Park, and S. S. Yoo (2007) The Value of Outside Directors: Evidence from Corporate

Governance Reform in Korea. Journal of Financial and Quantitative Analysis 42: 942-962.

Coles, J. L., N. D. Daniel, L. Naveen (2014) Co-opted Boards. Review of Financial Studies 27(6): 1751-
1796.

Coles, J. L., N. D. Daniel, L. Naveen (2015) Board Groupthink. Working paper.

Connor, G. and R. Korajczyk (1986) Performance Measurement with the Arbitrage Pricing Theory: A
new Framework Analysis. Journal of Financial Economics. 15:373-394.

Core, J., R. Holthausen and D. Larcker (1999) Corporate Governance, Chief Executive Officer

Compensation and Firm Performance. Journal of Financial Economics 51: 371-406.

Daniel, N., J. McConnell and L. Naveen (2013) The Role of Non-Domestic Directors in U.S. Firm.

Working Paper, Drexel University, Purdue University, and Temple University.

Denis, D., D. Denis and M. Walker (forthcoming) CEO Assessment and Newly Formed Boards. Review
of Financial Studies.

Denis, D. and A. Sarin (1999) Ownership and Board Structures in Publicly Traded Corporations. Journal
of Financial Economics 52: 187-224.

Duarte, J., A. Kamara, S. Siegel, and C. Sun (2012) The Common Components of Idiosyncratic
Volatility. Working paper.

Duchin, R., J. Matsusaka, and O. Ozbas (2010) When are Outside Directors Effective? Journal of
Financial Economics 96: 195-214.

Eisenberg, T., S. Sundgren, and M. T. Wells (1998) Larger Board Size and Decreasing Firm Value in

Small Firms. Journal of Financial Economics 48: 35-54.

Faleye, O., R. Hoitash, and U. Hoitash (2012) Industry Expertise on Corporate Boards. Northeastern U.
D’ Amore-McKim School of Business Research Paper No. 2013-04.

Fama, E. F., and K. R. French (1993) Common Risk Factors in the Returns of Stocks and Bonds. Journal

of Financial Economics: 33: 3-56.

Fama, E. F., and K. R. French (2004) Newly Listed Firms: Fundamentals, Survival Rates, and Returns.

Journal of Financial Economics 73: 229-169.

43



Fernau, E. (2013) Executive Attributes, Director Attributes, and Firm Performance. Working paper.

Ferris, S., M. Jagannathan and A. Pritchard (2003) Too Busy to Mind the Business? Monitoring by
Directors with Multiple Board Appointments. Journal of Finance 58: 1087-1111.

Fich, E. M., and A. Shivdasani (2006) Are Busy Boards Effective Monitors? Journal of Finance 61: 689-
724.

Field, L., M. Lowry, and A. Mkrtchyan (2013) Are Busy Boards Detrimental? Journal of Financial
Economics 109: 63-82.

Fracassi, C. and G. Tate (2012) External Networking and Internal Firm Governance. Journal of Finance
67: 153-194.

Gibbons, R. and K. J. Murphy (1992) Optimal Incentive Contracts in the Presence of Career Concerns:
Theory and Evidence. Journal of Political Economy 100: 468-505.

Gillan, S. L., J. C. Hartzell and L. T. Starks (2011) Tradeoffs in Corporate Governance: Evidence from
Board Structures and Charter Provisions. Quaterly Journal of Finance 1: 667-705.

Gompers, P. A., J. Ishii and A. Metrick (2003) Corporate Governance and Equity Prices. The Quarterly
Journal of Economics 118: 107-155.

Harris, M. and A. Raviv (2008) A Theory of Board Control and Size. Review of Financial Studies 21:
1797-1832.

Hermalin, B. E. and M. S. Weisbach (1991) The Effects of Board Composition and Direct Incentives on

Firm Performance. Financial Management 20: 101-112.

Hermalin, B. E. and M. S. Weisbach (1998) Endogenously Chosen Boards of Directors and Their
Monitoring of the CEO. American Economic Review 88: 96-118.

Hermalin, B. E. and M. S. Weisbach (2003) Boards of Directors as an Endogenously Determined
Institution: A Survey of the Economic Literature. Federal Reserve Bank of New York Economic Policy
Review 9: 7-26.

Hermalin, B. E. and M. S. Weisbach (2014) Understanding Corporate Governance Through Learning
Models of Managerial Competence. Working Paper, University of California, Berkeley and The Ohio
State University.

44


http://www.sciencedirect.com/science/article/pii/S0304405X13000470
http://fisher.osu.edu/fin/faculty/weisbach/hwaer98.pdf
http://fisher.osu.edu/fin/faculty/weisbach/hwaer98.pdf

Holmstrom, B. (1999) Managerial Incentive Problems: A Dynamic Perspective. Review of Economic
Studies 66: 169-182.

Karpoff, J. M., R. Schonlau and E. Wehrly (2015) Do Takeover Defenses Deter Takeovers? Working
Paper.

Korn/Ferry International (2008) 33rd Annual Board of Directors study.

Kuhnen, C. (2009) Business Networks, Corporate Governance and Contracting in the Mutual Fund
Industry. Journal of Finance 64: 2185-2220.

Larcker, D. F., E. C. So, and C. C. Y. Wang (2013) Boardroom Centrality and Firm Performance. Journal
of Accounting & Economics 55: 225-250.

McGurn, P. S. (2015) Keynote speech at The Eight Annual Academic Conference on Corporate
Governance at Drexel University. Speech on April 17th 2015.

Mace, M.L. (1971) Directors: Myth and Reality. Boston: Harvard University.

Masulis, R. W., C. Ruzzier, S. Xiao, and S. Zhao (2012) Do Independent Expert Directors Matter?
Working Paper.

Masulis, R. W., C. Wang and F. Xie (2012) Globalizing the Boardroom — The Effects of Foreign
Directors on Corporate Governance and Firm Performance. Journal of Accounting and Economics 53:
527-554.

Pan, Y., T. Y. Wang and M. S. Weisbach (2015) Learning about CEO Ability and Stock Return
Volatility. Review of Financial Studies 28: 1623-1666.

Pastor, L. and P. Veronesi (2003) Stock Valuation and Learning about Profitability. Journal of Finance
58 (5): 1749-1790.

Pastor, L. and P. Veronesi (2009) Learning in Financial Markets. Annual Review of Financial Economics.
1361-1381.

Richardson, S. A, A. I. Tuna, and P. D. Wysocki (2003), Accounting for Taste: Board Member
Preferences and Corporate Policy Choices. MIT Sloan Working Paper No. 4307-03.

Shivdasani, A. (1993) Board Composition, Ownership Structure, and Hostile Takeovers. Journal of

Accounting and Economics 16: 167-198.

45


http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1651407

Shivdasani, A. and D. Yermack (1999) CEO Involvement in the Selection of New Board Members: An
Empirical Analysis. Journal of Finance 54: 1829-1854.

Schwartz-Ziv, M. (2015) Gender and Board Activeness: The Role of a Critical Mass. Working Paper.

Schwartz-Ziv, M. and M. S. Weisbach (2013) What do Boards Really Do? Evidence from Minutes of
Board Meetings. Journal of Financial Economics 108: 349-366.

Smith, A. (1776) An Inquiry into the Nature and Causes of The Wealth of Nations. New York: Modern
Library.

Timmermann, A. G. (1993) How Learning in Financial Markets Generates Excess Volatility and
Predictability in Stock Returns. Quaterly Journal of Economics 108: 1135-1145.

Weisbach, M. S. (1988) Outside Directors and CEO Turnover. Journal of Financial Economics 20: 431-
460.

Wintoki, M. (2007) Corporate boards and regulation: The Effect of the Sarbanes—Oxley Act and the
Exchange Listing Requirements on Firm Value. Journal of Corporate Finance 13: 229-250.

Wu, Y. (2000) Honey, I Shrunk the Board. University of Chicago Working Paper.

Yermack, D. (1996) Higher Market Valuation of Companies with a Small Board of Directors. Journal of
Financial Economics 40: 185-211.

Yermack, D. (2006) Board Members and Company Value. Financial Markets Portfolio Management
20:33-47.

46



Appendix A: Variable Definitions

All board and director variables are constructed from BoardEx, financial variables are from Compustat and market variables are from

CRSP.

Director Attributes

Tenure Time since a director joined a board (in years)
Tenure’ Square of Tenure

Nomination member
Compensation member

Audit member
All3com

Age

Female
Independent

Chairman

Age > median

Large network

Busy
Not American

CEO public firm experience

Board exp same industry

Job exp same industry

Nb prev board seats

Low uncertainty
High uncertainty

Exchange mandated
appointment

Retiree replacement

Indicator variable equal to 1 if the director is a member of the Nomination committee
Indicator variable equal to 1 if the director is a member of the Compensation committee
Indicator variable equal to 1 if the director is a member of the Audit committee

Indicator variable equal to 1 if the director is a member of the Audit, Compensation and Nomination
committees

Age of the director (in years)

Indicator variable equal to 1 if the director is female

Indicator variable equal to 1 if the director is independent

Indicator variable equal to 1 if the director is the chairman of the board
Indicator variable equal to 1 if the director's age is superior to 60

Indicator variable equal to 1 if the size of the director's network is larger than the sample 75"
percentile

Indicator variable equal to 1 if the director serves simultaneously on three or more boards
Indicator variable equal to 1 if the director's nationality is not American
Indicator variable equal to 1 if the director is or has previously been CEO of a public corporation

Indicator variable equal to 1 if the director is serving or has previously served on the board of a firm
in the same industry. Industries are based on the Fama-French ten-industry classification

Indicator variable equal to 1 if the director is working or has previously worked for a firm in the same
industry. Industries are based on the Fama-French ten-industry classification

Number of boards the director has served in the past

Indicator variable equal to 1 if the director has previous experience as CEO and has served on at least
two other boards

Indicator variable equal to 1 if the director does not have board experience, has not been CEO of
another firm and is less than 50 years old

Indicator variable equal to 1 if the new director appointment occurred between 2002 and 2005 and

resulted in the board complying with the new 50% independent listing requirement while it previously
did not

Indicator variable equal to 1 for directors appointed within a month following the departure of a
director who reached the maximum age requirement
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Appendix A (continued)

Board Attributes

Avg board tenure

Avg board tenure square

Young board

Seasoned board

Gender diverse board
Board size

Large board
Entrenched
% tenure sup 9 yrs

Board Pay Slice
High Board Pay Slice

Average tenure of the directors of a board in a given month (in years)
Square of Average board tenure

Indicator variable equal to 1 for boards in the first tercile when boards are ranked by the average
tenure of their members

Indicator variable equal to 1 for boards in the third tercile when boards are ranked by the average
tenure of their members

Indicator variable equal to 1 if at least one woman serves on the board
Number of directors on the board
Indicator variable equal to 1 if board size is larger than the sample mean

Indicator variable equal to 1 if the CEO has been in office for 5 or more years and cumulates the titles
of CEO, Chairman and President

Percentage of directors on the board with tenure greater than 9 years
Ratio of total independent directors compensation over CEO compensation (salary + bonus)

Indicator variable equal to 1 if Board Pay Slice is larger than the sample mean

Firm Level Variables

Ln(assets)
Dividend payer

Leverage

MB

ROA

Poor performance

Natural logarithm of total firm assets (item AT in Compustat)
Indicator variable to one if the firm pays dividends (item DVC in Compustat)
Long-term debt over total assets (item DLTT/AT in Compustat)

Market to book ratio: Stock price at year end*common shares outstanding over total common equity
((PRCC_C*CSHO)/CEQ in Compustat)

Return on assets: net income over total assets (NI/AT in Compustat)

Indicator variable equal to 1 for firms with a return on assets lower than the 25th percentile of their
respective industry ROA in the year preceding the director appointment. Industries are based on the
Fama-French ten-industry classification.

Age of the firm measured as the number of years since the first appearance of the firm in CRSP, as in

Firm age Fama and French (2004)

G-index Governance index as in Gompers et al. (2003). Data from A. Metrick's website
Dictatorship Dummy variable equal to 1 for firms with G214, as in Gompers, Ishii and Metrick (2003)
Large firm Indicator variable equal to 1 if the firm's assets is greater than the sample 75" percentile
Market Variables

Idiosyncratic volatility

Realized volatility

Market beta
SMB beta

HML beta

Variance of the residuals of a daily Fama-French three factor model as in Ang et al. (2000),
aggregated monthly, winzorized at the 1% cutoff

Standard deviation of daily stock returns, aggregated monthly, winzorized at the 1% cutoff

Estimated coefficient on the excess market return in a daily Fama-French three factor model,
aggregated monthly

Estimated coefficient on the SMB factor in a daily Fama-French three factor model, aggregated
monthly

Estimated coefficient on the HML factor in a daily Fama-French three factor model, aggregated
monthly
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Figure 1: %olatility and Directar Tenure

In all three panels, the sample include directors who remain on the board for
at least five wears. In Panel A, there are no other director appointments at least
two years before and three years after the new directars join. In Panel B, there
are no other appointments at least one year before and one year after the new
directars join. In Panel C, there are no restrictions on the appointment of other

directors.
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Figure 2: Exogenous Director Appointments

This figure graphs average idiosyneratic wvolatility as a fundtion of director tenure
for zamples of exagenaus directar appeintments. Panel A includes directars
appointed ta satisfy the NY'SE and Nasdaq new listing requirements perttaining
to board independence. Panel B usesthe same sample as Panel A excluding
wedrs 2008 and 2009, Panel C includes directors appointed to replace a retiring
board member.
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Figure 3 Volatility and Director Tenure: Young vs. Seasoned Boards

Eoards are ordered by the average tenure of their members and bucketed
into terciles. The monthly average idiosyncratic volatility is computed for each
level of board tenure. Fanel A %raphs the relationship between volatility and
board tenure for boards in the Tirst tercile while Panel B graphs the relation
for boards in the third tercile.
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Figure 4: Mean Learning Slope by Industry

This figure plots the average learning slope for each industry in the
Fama-French ten-industry classification.
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Table 1: Descriptive Statistics

This table provides summary statistics for board characteristics, volatility and beta variables as well as firm
financial attributes. Board characteristics and financial attributes are at the firm-year level whereas market
variables are at the firm-month level. The definition of all variables is in Appendix A.

Panel A: Director and Board Characteristics

Obs Mean  Std. Dev. 25% Median 75%
Age 23,018 60.32 4.37 57.76 60.63 63.15
Female 23,018 0.11 0.10 0.00 0.11 0.17
Tenure 23,018 8.29 4.02 5.53 7.89 10.52
Independent 23,227 0.78 0.14 0.72 0.80 0.88
Not American 28,472 0.02 0.06 0.00 0.00 0.00
CEO public firm experience 24,638 0.03 0.06 0.00 0.00 0.00
Board experience same industry 24,638 0.05 0.10 0.00 0.00 0.09
Job experience same industry 24,638 0.12 0.12 0.00 0.11 0.19
Number previous board seats 24,638 1.30 0.42 1.00 1.18 1.50
Large network 25,186 0.23 0.29 1.00 1.18 1.50
Network size 23,227 596 367 341 517 761
Compensation member 23,227 0.43 0.15 0.33 0.41 0.50
Nomination member 23,227 0.34 0.23 0.22 0.37 0.48
Audit member 23,227 0.43 0.12 0.35 0.42 0.50
All three committees 23,227 0.08 0.16 0.00 0.00 0.10
Busy 25,184 0.31 0.29 0.10 0.24 0.43
Entrenched 25,184 0.53 0.48 0.00 0.75 1.00
% tenure sup 9 yrs 23,227 0.34 0.24 0.14 0.35 0.51
Board Pay Slice 10,789 0.25 0.48 0.04 0.11 0.25
Board size 23,227 9.42 2.64 7.67 9.00 11.00

Panel B: Market Variables

Obs Mean  Std. Dev. 25% Median 75%
Realized volatility 239,445  11.72 8.04 6.68 9.62 14.18
Idiosyncratic volatility 239,445 8.57 6.29 4.69 6.91 10.44
Market beta 239,445 1.05 0.99 0.57 1.01 1.49
SMB beta 239,445 0.63 1.53 -0.19 0.50 1.33
HML beta 239,445 0.22 2.03 -0.71 0.18 1.13

Panel C: Firm Level Variables

Obs Mean  Std. Dev. 25% Median 75%
Firm age 23,016  21.78 18.04 9.08 16.47 30.58
G-index 9,228 9.41 2.59 8.00 9.00 11.00
Democracy 9,228 0.06 0.24 0.00 0.00 0.00
Dictatorship 9,228 0.06 0.23 0.00 0.00 0.00
Ln (assets) 20,066 7.67 1.75 6.45 7.56 8.76
Dividend payer 19,990 0.55 0.50 0 1 1
Leverage 20,004 0.18 0.18 0.02 0.15 0.29
M/B 14,035 2.80 21.73 1.39 2.07 3.29
ROA 20,065 0.04 0.14 0.01 0.04 0.08
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Table 2: Volatility and Director Tenure

Panel A: Quadratic Regression Model

This table reports regression results for the volatility-director tenure relation estimated with a quadratic regression model. The dependent variable is one of
the two volatility measures: realized volatility and idiosyncratic volatility. The main variables of interest are Tenure and Tenure®. All specifications include
new directors who remain on the board for at least five years. In Specifications 1 and 2, there are no other director appointments at least two years before and
three years after the new director joins. In Specifications 3 and 4, there are no other appointments at least one year before and one year after the new director
joins. In Specifications 5 and 6, there is no restriction on the appointment of other directors. All model specifications include board fixed effects as well as
month fixed effects. Standard errors are clustered at the firm level. The definition of all variables is in Appendix A.

(@) @ ®) Q) ®) (6)
Idiosyncratic Realized Idiosyncratic Realized Idiosyncratic Realized
Volatility Volatility Volatility Volatility Volatility Volatility
Tenure -0.731** -0.600 -0.170** -0.105 -0.119%** -0.103**
(-2.137) (-1.483) (-2.345) (-1.181) (-3.360) (-2.389)
Tenure? 0.101** 0.071 0.031** 0.018 0.022*** 0.019**
(2.320) (1.264) (2.212) (1.059) (3.130) (2.187)
Market Beta 0.989*** 0.962*** 0.874***
(9.548) (21.083) (12.511)
SMB Beta 0.311*** 0.351*** 0.380***
(4.575) (11.710) (16.336)
HML Beta -0.022 0.018 0.018
(-0.466) (0.779) (0.792)
Ln(assets) -0.626 -1.016** -0.562** -0.778*** -0.567*** -0.662***
(-1.593) (-1.997) (-2.488) (-2.608) (-3.243) (-3.125)
Dividend Payer -0.322 -0.408 -0.698** -0.602* -0.960*** -0.949***
(-0.897) (-0.889) (-2.322) (-1.870) (-3.844) (-3.377)
Leverage 0.419 0.268 0.857 0.851 1.136** 1.131**
(0.469) (0.260) (1.592) (1.337) (2.440) (2.033)
MB 0.001 0.000 0.001*** 0.001*** 0.001 0.001
(0.858) (0.484) (4.778) (6.085) (1.342) (1.123)
ROA -1.406 -1.316 -1.625*** -1.529** -1.758*** -1.912%**
(-1.514) (-1.585) (-3.048) (-2.448) (-4.079) (-3.973)
Constant 16.014*** 20.000%*** 16.815*** 19.574%** 18.204*** 20.284***
(5.043) (4.857) (9.584) (8.368) (13.026) (11.886)
Observations 36,255 36,255 174,314 174,314 416,542 416,542
R-squared 0.334 0.560 0.295 0.546 0.282 0.534
Calendar month fixed effect yes yes yes yes yes yes
Board fixed effect yes yes yes yes yes yes

Robust t-statistics in parentheses
*** n<0.01, ** p<0.05, * p<0.1
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Table 2: Volatility and Director Tenure

Panel B: Piecewise Linear Regression Model

This table reports regression results for the volatility-director tenure relation estimated
with a piecewise linear regression model. The dependent variable is idiosyncratic
volatility. All specifications include new directors who remain on the board for at
least five years. In Specification 1, there are no other director appointments at least
two years before and three years after the new director joins. In Specification 2, there
are no other appointments at least one year before and one year after the new director
joins. In Specification 3, there is no restriction on the appointment of other directors.
All model specifications include board fixed effects as well as month fixed effects.
Standard errors are clustered at the firm level. The definition of all variables is in

Appendix A.
Dependent Variable:
Idiosyncratic Volatility () ) )
Tenure (year 1) -0.982** -0.251** -0.134**
(-2.258) (-2.039) (-2.210)
Tenure (year 2-5) -0.126 0.011 0.004
(-0.524) (0.567) (0.474)
Ln(assets) -0.651* -0.566** -0.569***
(-1.659) (-2.510) (-3.252)
Dividend Payer -0.294 -0.696** -0.958***
(-0.815) (-2.311) (-3.832)
Leverage 0.442 0.864 1.139**
(0.497) (1.608) (2.446)
MB 0.001 0.001*** 0.001
(0.811) (4.764) (1.345)
ROA -1.345 -1.623*** -1.757%**
(-1.479) (-3.043) (-4.084)
Constant 16.508*** 16.898*** 18.258***
(5.194) (9.653) (13.070)
Observations 36,255 174,314 416,542
R-squared 0.334 0.295 0.282
Calendar month fixed effect yes yes yes
Board fixed effect yes yes yes

Robust t-statistics in parentheses
Hkk p<0.01, *% p<0.05, * p<0.1
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Table 2: Volatility and Director Tenure

Panel C: Logarithmic and Reciprocal Functions

This table reports regression results for the volatility-director tenure relation estimated with a logarithmic and an
inverse function of director tenure. The dependent variable is idiosyncratic volatility. All specifications include
new directors who remain on the board for at least five years. In Specifications 1 and 2, there are no other director
appointments at least two years before and three years after the new director joins. In Specifications 3 and 4, there
are no other appointments at least one year before and one year after the new director joins. In Specifications 5 and
6, there is no restriction on the appointment of other directors. All model specifications include board fixed effects
as well as month fixed effects. Standard errors are clustered at the firm level. The definition of all variables is in

Appendix A.

Dependent Variable:

Idiosyncratic Volatility @) ) ) “) ©) ©)
Ln(1+tenure) -1.009* -0.090* -0.050***
(-1.711) (-1.827) (-2.622)
-1/(1+tenure) -2.119** -0.299** -0.158***
(-2.271) (-2.160) (-2.983)
Ln(assets) -0.635 -0.638 -0.567** -0.565** -0.568***  -0.568***
(-1.616) (-1.626) (-2.506) (-2.502) (-3.248) (-3.247)
Dividend Payer -0.298 -0.297 -0.688** -0.691** -0.956***  -0.957***
(-0.831) (-0.815) (-2.297) (-2.301) (-3.826) (-3.827)
Leverage 0.507 0.432 0.877 0.87 1.144%** 1.142**
(0.562) (0.481) (1.627) (1.615) (2.455) (2.451)
MB 0.001 0.001 0.001*** 0.001*** 0.001 0.001
(0.730) (0.848) (4.790) (4.784) (1.355) (1.351)
ROA -1.361 -1.361 -1.621***  _1.622%** -1 755*** ] 7hE***
(-1.487) (-1.475) (-3.042) (-3.044) (-4.063) (-4.070)
Constant 15.820***  14.205***  16.847***  16.529***  18.216***  18.057***
(5.122) (4.454) (9.589) (9.384) (13.047) (12.905)
Observations 36,255 36,255 174,314 174,314 416,542 416,542
R-squared 0.333 0.334 0.295 0.295 0.282 0.282
Calendar month fixed effect yes yes yes yes yes yes
Board fixed effect yes yes yes yes yes yes

Robust t-statistics in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 3: Exogenous Director Appointments

This table reports regression results for the volatility-director tenure relation estimated using samples of
exogenous director appointments. The sample in Specification 1 includes directors appointed to satisfy
the NYSE and Nasdaq new listing requirements pertaining to board independence. Specification 2
includes the full sample of director appointments and interacts Tenure with Required appointment which
is a dummy variable equal to one for director appointments included in Specification 1. The sample in
Specification 3 includes directors appointed to replace a retiring board member. Specification 4 includes
the full sample of director appointments and interacts Tenure with Retiree replacement which is a
dummy variable equal to one for director appointments included in Specification 3. All model
specifications include board fixed effects as well as month fixed effects. Standard errors are clustered at

the firm level. The definition of all variables is in Appendix A.

Dependent Variable:

Idiosyncratic Volatility @) @) ) “)
Tenure -0.092* -0.123*** -0.261* -0.103***
(-1.810) (-3.402) (-1.856) (-3.405)
Tenure? 0.020* 0.022%** 0.055* 0.019%**
(1.877) (3.142) (1.908) (3.181)
Required appointment -0.055
(-1.123)
Tenure*Required appointment 0.024
(1.088)
Independent 0.009
(0.870)
Retiree replacement -0.035
(-0.523)
Tenure*Retiree replacement 0.024
(0.810)
Ln(assets) -0.044 -0.568*** -0.165 -0.579***
(-0.123) (-3.244) (-0.351) (-3.427)
Dividend Payer -0.258 -0.961*** -0.542 -0.969***
(-0.659) (-3.845) (-1.293) (-4.162)
Leverage -0.610 1.137** -0.005 0.961**
(-0.696) (2.441) (-0.002) (2.080)
MB -0.002 0.001 0.005 0.000
(-0.318) (1.340) (1.493) (0.850)
ROA -1.043** -1.758*** -3 A4TT*** -1.538***
(-2.065) (-4.079) (-2.782) (-3.913)
Constant 12.294*** 18.199*** 12.369*** 18.782***
(3.483) (13.014) (3.401) (14.127)
Observations 79,843 416,542 50,233 491,447
R-squared 0.260 0.282 0.247 0.262
Calendar month fixed effect yes yes yes yes
Board fixed effect yes yes yes yes

Robust t-statistics in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 4: Additional Tests

Panel A: All Firm-Months and Ex Ante Uncertainty

This table reports regression results for the volatility-director tenure relation estimated with all firm-month observations. The
dependent variable is one of the two volatility measures: realized volatility and idiosyncratic volatility. First 3 yrs is a dummy
variable equal to one for the first three years of tenure and zero otherwise. Low uncertainty is a dummy variable equal to one for
directors who have previous experience as CEO and who have served on at least two boards, and zero otherwise. High uncertainty
is a dummy variable equal to one for directors who do not have board experience, have not been CEO of another firm and are less
than 50 years old. Specifications 1 through 4 include board fixed effects and month fixed effects whereas Specifications 5 and 6
include firm fixed effects and month fixed effects. Standard errors are clustered at the firm level. The definition of all variables is in

Appendix A.

@) 2 ®) (4) ©) (6)
Idiosyncratic ldiosyncratic ~ Realized Realized  Idiosyncratic Idiosyncratic
Volatility Volatility Volatility Volatility Volatility Volatility
Tenure 0.001 0.001 0.003**
(1.082) (0.737) (2.206)
Tenure® 0.000 0.000
(-0.708) (-0.414)
First 3 yrs 0.125*** 0.166*** 0.107*** 0.143*** 0.323*** 0.442***
(3.645) (3.756) (2.629) (2.756) (5.124) (4.746)
Tenure*first 3 yrs -0.056*** -0.044** -0.126***
(-3.333) (-2.248) (-4.920)
Ln(1+tenure) 0.011 0.010 0.041*
(1.617) (1.186) (1.851)
Ln(1+tenure)*first 3 yrs -0.140%** -0.114** -0.326***
(-3.524) (-2.475) (-4.806)
Tenure*first 3 yrs*low uncertainty -0.088
(-0.614)
Tenure*first 3 yrs*high uncertainty -0.531*
(-1.741)
Ln(1+tenure)*first 3 yrs*low uncertainty -0.394
(-1.032)
Ln(1+tenure)*first 3 yrs*high uncertainty -1.285
(-1.455)
Low uncertainty -0.251* -0.582*
(-1.956) (-1.727)
High uncertainty 0.114 -0.365
(0.231) (-0.331)
Tenure*low uncertainty 0.017
(1.302)
Tenure*high uncertainty 0.029
(0.658)
First 3 yrs*low uncertainty 0.520 0.889*
(1.521) (1.727)
First 3 yrs*high uncertainty 0.861 1.372
(0.970) (0.981)
Ln(1+tenure)*low uncertainty 0.225
(1.419)
Ln(1+tenure)*high uncertainty 0.336
(0.702)
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Table 4, Panel A (continued)

@) 2 @) (4) ®) (6)
Idiosyncratic Idiosyncratic ~ Realized Realized  Idiosyncratic Idiosyncratic
Volatility Volatility Volatility Volatility Volatility Volatility
Market Beta 0.878*** 0.878***
(24.558) (24.559)
SMB Beta 0.352%** 0.352%**
(18.307) (18.307)
HML Beta 0.025 0.025
(1.386) (1.386)
Ln(assets) -0.470*** -0.470*** -0.543*** -0.543*** -1.026*** -1.027***
(-2.822) (-2.823) (-2.584) (-2.584) (-7.947) (-7.953)
Dividend Payer -0.959*** -0.959*** -1.017%** -1.017%** -1.912%** -1.912%**
(-4.242) (-4.242) (-3.764) (-3.765) (-9.040) (-9.041)
Leverage 1.413*** 1.412%** 1.586*** 1.586*** 1.620*** 1.619***
(3.741) (3.741) (3.300) (3.299) (3.708) (3.707)
MB 0.000 0.000 0.000 0.000 0.001 0.001
-0.522 -0.52 -0.334 -0.333 -1.323 -1.322
ROA -1.725%** -1.725%** -1.787%** -1.787%** -3.914*** -3.914***
(-4.953) (-4.954) (-4.386) (-4.386) (-7.844) (-7.846)
Constant 16.984***  16.970***  18.972***  18.959***  21.338***  21.280***
(12.900) (12.873) (11.518) (11.496) (21.026) (20.921)
Observations 1,366,770 1,366,770 1,366,770 1,366,770 1,270,337 1,270,337
R-squared 0.268 0.268 0.521 0.521 0.355 0.355
Calendar month fixed effect yes yes yes yes yes yes
Board fixed effect yes yes yes yes no no
Firm fixed effect no no no no yes yes

Robust t-statistics in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 4: Additional Tests

Panel B: Young and Seasoned Boards

This table reports regression results for the volatility-director tenure relation for young boards in
Specifications 1 and 2 and for seasoned boards in Specifications 3 and 4. All regressions include
board fixed effects and month fixed effects. Standard errors are clustered at the firm level. The
definition of all variables is in Appendix A.

Dependent Variable:

Idiosyncratic Volatility (1) ) ) “)
Avg board tenure -0.599*** 0.014
(-2.591) (0.128)
(Avg board tenure)? 0.047** 0.001
(2.117) (0.500)
Ln(1+avg board tenure) -1.124** 0.838
(-2.247) (0.805)
Board size -0.013 -0.013 -0.022 -0.028
(-0.229) (-0.225) (-0.511) (-0.616)
Firm age -0.592*** -0.565*** -0.680*** -0.722%**
(-4.188) (-4.248) (-7.239) (-6.668)
Ln(assets) -0.768*** -0.767*** 0.135 0.302
(-2.637) (-2.632) (0.320) (0.626)
Dividend Payer -0.791** -0.809** -1.198*** -1.503**
(-2.187) (-2.228) (-2.704) (-2.428)
Leverage -0.313 -0.29 2.585*** 2.177*
(-0.449) (-0.416) (3.031) (1.735)
MB 0.000 0.000 0.002 0.002
(-0.040) (-0.052) (0.733) (0.634)
ROA -2.947%** -2.953*** -1.909** -2.511***
(-3.042) (-3.048) (-2.548) (-2.766)
Constant 29.029*** 28.817*** 26.301*** 24.923***
(11.403) (12.337) (8.398) (7.330)
Observations 528,497 528,497 473,760 473,760
R-squared 0.186 0.185 0.291 0.253
Calendar month fixed effect yes yes yes yes
Board fixed effect yes yes yes yes

Robust t-statistics in parentheses
*** n<0.01, ** p<0.05, * p<0.1
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Table 4: Additional Tests
Panel C: Not a CEO effect

This table reports regression results for the volatility-director tenure relation controlling
for the effect of CEO tenure. Specifications 1 and 2 exclude director appointments that
occur within a year of a CEO turnover, while Specifications 3 and 4 directly control for
CEO tenure. All regressions include board fixed effects and month fixed effects.
Standard errors are clustered at the firm level. The definition of all variables is in
Appendix A.

Dependent Variable:

Idiosyncratic Volatility (1) ) ) “)
Tenure -0.081**
(-2.324)
Tenure’ 0.014*
(1.956)
Ln(1+tenure) -0.050** -0.050*** -0.021
(-2.411) (-2.633) (-0.908)
Ln(1+CEO tenure) -0.010 -1.106**
(-0.281) (-2.580)
Ln(assets) -0.458** -0.458** -0.568*** -0.396
(-2.542) (-2.545) (-3.251) (-1.095)
Dividend Payer -0.957***  -0.957***  -0.955*** -1 255***
(-3.224) (-3.218) (-3.827) (-2.689)
Leverage 0.712 0.717 1.143** 1.347
(1.562) (1.571) (2.450) (1.521)
MB 0.001 0.001 0.001 0.001*
(0.640) (0.634) (1.360) (1.709)
ROA -2.086***  -2.087***  -1.755*** -1 581***
(-4.437) (-4.445) (-4.064) (-3.598)
Constant 17.190***  17.198***  18.221***  16.077***

(11.778)  (11.794)  (13.048) (5.418)

Observations 308,088 308,088 416,524 144,348
R-squared 0.279 0.278 0.282 0.257
Calendar month fixed effect yes yes yes yes
Board fixed effect yes yes yes yes

Robust t-statistics in parentheses
*** n<0.01, ** p<0.05, * p<0.1
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Table 4: Additional Tests

Panel D: Co-appointments

This table report regression results for various samples of director appointments. Specification 1
restricts the sample to director appointments not accompanied by another director appointment
within a year. Specification 2 restricts the sample to appointments accompanied by at least another
director appointment within a year. Specification 3 restricts the sample to appointments
accompanied by exactly one other director appointment during the year. Specification 4 restricts the
sample to appointments accompanied by at least 2 other director appointments within the year.
Specification 5 restricts the sample to appointments accompanied by a CEO turnover within the
year. Control variables are included in the regressions but omitted here for brevity purposes. All
regressions include board fixed effects and month fixed effects. Standard errors are clustered at the
firm level. The definition of all variables is in Appendix A.

Dependent Variable:

Idiosyncratic Volatility @) @) ) ) )
Tenure- single appointment 0.010

(0.043)
Tenure®- single appointment 0.000

(0.009)
Tenure- multiple appointments -0.088***

(0.030)
Tenure®- multiple appointments 0.017***
(0.006)
Tenure- one co-appointment -0.076*
(0.045)
Tenure®- one co-appointment 0.016*
(0.009)
Tenure- 2+ co-appointments -0.098**
(0.038)
Tenure®- 2+ co-appointments 0.019**
(0.007)
Tenure- appointment with CEO -0.262**
(0.110)
Tenure?- appointment with CEO 0.060***
(0.022)

Constant 19.066*** 19.018*** 17.421*** 19.259*** 21.474***

(1557)  (1.310)  (1.763)  (1.425)  (2.361)

Observations 92,805 569,069 124,788 444,281 157,173
R-squared 0.258 0.244 0.245 0.245 0.272
Calendar month fixed effect yes yes yes yes yes
Board fixed effect yes yes yes yes yes

Robust standard errors in parentheses
**% p<0.01, ** p<0.05, * p<0.1
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Table 4: Additional Tests
Panel E: Matched Sample

This table reports regression results from estimating the volatility-director tenure relationship for a
matched sample. Each firm for each of the three original samples is matched to the firm closest in
size, based on In(assets), that belongs to the same industry. Industries are based on the Fama-French
10 industry classification. Control firms must not experience a director appointment at least one
year before and one year after the appointment of a director in the sample firm. In these regressions,
all variables are control firm variables, except for the tenure variables, which track the tenure of the
new director in the sample firm. All specifications include new directors who remain on the board
for at least five years on the board of the sample firm. In Specification 1, there are no other director
appointments at least two years before and three years after the new director joins. In Specification
2, there are no other appointments at least one year before and one year after the new director joins.
In Specification 3, there is no restriction on the appointment of other directors. All model
specifications include board fixed effects as well as month fixed effects. Standard errors are
clustered at the firm level. The definition of all variables is in Appendix A.

Dependent Variable:

Idiosyncratic Volatility @) Q) ®) Q) (®) (6)

Tenure 0.100 -0.005 -0.036
(0.355)  (-0.087)  (-1.090)
Tenure? 0014  -0.001  0.007
(-0.260)  (-0.116)  (1.046)
Ln(1+tenure) -0.011
(-0.528)
-1/(1+tenure) -0.035
(-0.667)
Tenure (year 1) -0.027
(-0.516)
Tenure (year 2-5) 0.001
(0.107)
Ln(assets) -1.430**  -0.253 -0.043 -0.044 -0.044 -0.044
(-2.558) (-0.969) (-0.177) (-0.179) (-0.179) (-0.179)
Dividend payer -1.721*%*  -0.693**  -0.464 -0.464 -0.464 -0.464
(-1.986) (-2.063) (-1.536) (-1.538) (-1.538)  (-1.538)
Leverage 1.956* 0.798 0.301 0.303 0.303 0.303
(1.796) (0.810) (0.352)  (0.354)  (0.354)  (0.354)
MB 0.001 0.002** 0.000 0.000 0.000 0.000
(1.297)  (2.282)  (0.425)  (0.424)  (0.424)  (0.422)
ROA -1.011  -1.069*%* -1.563*** -1564*** -1564*** -1563***
(-1.144) (-2.370) (-3.395) (-3.398)  (-3.397)  (-3.396)
Constant 24 567*** 15594*** 13.575*** 13.572*** 13.541*** 13.581***

(5.749)  (7.736)  (6.995) (6.992)  (6.964)  (7.000)

Observations 28,570 154,262 366,944 366,944 366,944 366,944
R-squared 0.252 0.272 0.284 0.284 0.284 0.284
Calendar month fixed effect yes yes yes yes yes yes
Board fixed effect yes yes yes yes yes yes

Robust t-statistics in parentheses
*** n<0.01, ** p<0.05, * p<0.1
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Table 5: Summary of Previous Empirical Evidence and Evidence from the Learning-based Methodology

Study Finding Evidence from the Learning-based Methodology
Position on the Board
Chairman N/A N/A Chairman contributes significantly more to firm value
Audit member N/A N/A Members contribute significantly more to firm value
Compensation member N/A N/A Members contribute significantly more to firm value
Nominating member N/A N/A Members contribute marginally more to firm value
All 3 key committees N/A N/A Merpbers of all three key committees contribute
significantly more to firm value
Bhagat and Black (2000); No relation between % outside directors and Tobin's Q/accounting

Hermalin and Weisbach (1991)

Weisbach (1988)
Independent directors

Masulis, Ruzzier, Xiao and Zhao (2012)

Gillan, Hartzell and Starks (2011)

measures

Boards dominated by outside directors more likely to replace CEO
in bad times
Positive correlation between the presence of independent directors
with industry expertise and firm performance

Powerful boards are substitute for the market of corporate control

Independent directors contribute significantly less to firm
value on average. However, independent directors with
industry expertise and independent directors joining firms
insulated from the market for corporate control are
expected to contribute significantly more to firm value

Director Characteristics

Adams and Ferreira (2009)

Gender Matsa and Miller (2012);

Ahern and Dittmar (2012)

Female directors are better monitors, but at the cost of lower firm
performance

Female directors are associated with decreased firm value and
profitability

Female directors contribute significantly less to firm value
on average. However, when the need for monitoring
services is acute, female directors are expected to be
particularly valuable

Masulis, Wang and Xie (2012)

Nationality
Daniel, McConnell and Naveen (2013)

Foreign directors are associated with reduced monitoring

Foreign directors are associated with increased firm value for
multinational firms

No statistical difference in the expected contribution to
firm value for American or foreign directors for the
average sample firm. However, foreign directors joining
American-only boards are associated with a significantly
lower value impact

Fich and Shivdasani (2006)
Core, Holthausen and Larcker (1999)

Busyness Ferris, Jagannathan and Pritchard (2003)

Field, Lowry and Mkrtchyan (2013)

Busy directors are associated with lower firm value
Busy outside directors are associated with increased CEO
compensation
Positive announcement returns to appointments of busy directors

Busy directors are beneficial for small young firms but detrimental
for large firms

Busy directors are not associated with higher or lower
contribution to firm value on average. However, for young
firms in need of advisory services, busy directors
contribute significantly more to firm value

Larcker, So and Wang (2013)

Connections Coles, Wang and Zhu (2015)

Kuhnen (2009)

Firms with well-connected directors have higher abnormal returns
Firms with well-connected directors have more CEO turnover

The positive and negative effects of board-management connections
balance out in the mutual fund industry

The number of business connections is positively related to
the expected impact of directors on firm value, although
the estimated coefficient is not statistically significant for
the average director. Chairmen with more business
connections do however have significantly higher
marginal value
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Table 5 (continued)

Study

Finding

Evidence from the Learning-based Methodology

Board Level Characteristics

Entrenched boards

Hermalin and Weisbach (1998)

Shivdasani and Yermack (1999)

Model predicts increased CEO bargaining power vis-a-vis the board
over CEO tenure

More powerful CEOs are able to select a less independent board

Boards with powerful CEOs contribute less to firm value

and powerful CEOs
Fracassi and Tate (2012) Powerful CEOs appoint directors w1.th t.1es to the CEO resulting in
weaker monitoring

. . . . Directors joining boards prone to groupthink (with a high

Groupthink Coles, Daniel and Naveen (2015) Groupthink has a negative efifzztu(s)rti-igzm value for firms in dynamic percentage of directors with long tenure) contribute less to
firm value

Board size Yermack (1996\3\;511:212;;%’ Sundgren and Inverse association between board size and Tobin's Q Smaller boards contribute more to firm value
Board Pay Slice N/A N/A Better compensated boards contribute more to firm value

Gender-diverse

Schwartz-Ziv (2015)

Adams & Ferreira (2009)

Boards with at least three women are more active

Female directors are better monitors, but at the cost of lower firm

Directors joining gender-diverse boards contribute less to
firm value

performance
Firm Level Characteristics
Firm size N/A N/A Directors contribute more to firm value in small firms
Interview evidence that boards"activiness is limited to crisis
Mace (1971) o
situations

Prior performance

Larcker, So and Wang (2013)

Board network resources are most valuable for firm with poor
performance

Directors contribute more to firm value when the firm has
recently performed poorly

Industry

Coles, Daniel and Naveen (2015)

Groupthink is more detrimental for firms in more dynamic industries

Directors contribute more to firm value in complex and
human capital intensive industries

Governance

Gillan, Hartzell and Starks (2011)

Powerful boards are substitute for the market of corporate control

For the average firm, directors contribute less to firm value
when firms have weaker external governance (more
takeover defenses). When firms are "dictatorships" (G-
index>14) however, independent directors are expected to
contribute significantly more to firm value
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Table 6: The Effect of Director and Board Characteristics on the Volatility-Tenure Relation

Panel A: Position on the board

This table reports regression results using interaction variables to identify director attributes that affect the volatility-
director tenure relation. All regressions include firm fixed effects and month fixed effects. Standard errors are clustered

at the firm level. The definition of all variables is in Appendix A.

Dependent Variable:

Idiosyncratic Volatility ) ) ) “) ®) ©)
Ln(1+tenure) -0.154*** -0.296*** -0.519*** -0.194** -0.261*** -0.288***
(-3.165) (-3.073)  (-3.211)  (-1.984) (-2.735)  (-2.992)
Chairman 0.416**
(2.215)
Ln(1+tenure)*Chairman -0.310**
(-2.281)
Independent -0.197  -0.498**  -0.203  -0.347**  -0.209*
(-1.618)  (-2.467)  (-1.558)  (-2.423)  (-1.704)
Ln(1+tenure)*Independent 0.148 0.383**  0.206** 0.307***  0.161*
(1.567) (2.444) (2.014) (2.777) (1.692)
Job exp same industry -0.560**
(-2.278)
Ln(1+tenure)*Job exp same industry 0.409**
(2.197)
Independent*Job exp same industry 0.646**
(2.135)
Ln(1+tenure)*Job exp same industry*Indep -0.668***
(-2.927)
Dictatorship -1.409***
(-2.945)
Ln(1+tenure)*Dictatorship 0.526*
(1.664)
Independent*Dictatorship 0.670*
(1.809)
Ln(1+tenure)*Dictatorship*Independent -0.540*
(-1.705)
Nomination member 0.079
(0.827)
Ln(1+tenure)*Nomination member -0.094
(-1.312)
Compensation member 0.147*
(1.785)
Ln(1+tenure)*Compensation member -0.162**
(-2.547)
Audit member 0.167**
(2.160)
Ln(1+tenure)*Audit member -0.159***
(-2.647)
All3com 0.321
(1.430)
Ln(1+tenure)*All3com -0.327**
(-1.973)
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Table 6, Panel A (continued)

Dependent Variable:

Idiosyncratic Volatility @) ) ) “) ©) ©)
Age -0.001 0.000 0.000 -0.002 0.000 0.000
(-0.281)  (-0.164)  (-0.212)  (-0.761)  (-0.052)  (-0.142)
Number previous jobs -0.032 -0.035 -0.011 0.024 -0.036 -0.035
(-1.349)  (-1.440) (-0.443) (1.104) (-1.483)  (-1.447)
Nb prev board seats -0.009 -0.007 -0.007 -0.016 -0.006 -0.007
(-0.627)  (-0.521)  (-0.476)  (-1.146)  (-0.396)  (-0.512)
CEO public firm experience 0.098 0.094 0.098 -0.061 0.091 0.091
(1.388) (1.320) (1.374) (-0.785) (1.280) (1.279)
Ln(assets) -1.124% %% -1.113%** -1.109***  -0.134  -1.113*** -1.114***
(-7.079)  (-7.074) (-7.061) (-0.581)  (-7.078)  (-7.081)
Dividend Payer -1.673***  -1.673*** -1.673*** -0.650*** -1.673*** -1.673***
(-7.721)  (-7.717)  (-7.732)  (-2.793)  (-7.723)  (-7.724)
Leverage 1.573*** 1 572*** ] 557*** 0.019 1.563*** 1.570***
(3.001) (2.999) (2.964) (0.032) (2.983) (2.996)
MB 0.002**  0.002**  0.002** 0.002 0.002**  0.002**
(2.198) (2.194) (2.171) (1.219) (2.236) (2.217)
ROA -2.955*** .2 Qh5*** D Q55*** .4 809*** -2.964*** -2.960***
(-4.713)  (-4.706)  (-4.714) (-10.472) (-4.720) (-4.708)
Constant 22.067*** 22.231*** 22 A77*** 13.523*** 22.195%** 22 233***
(17.075) (17.206) (17.224)  (6.960)  (17.185) (17.207)
Observations 389,558 389,558 389,558 191,367 389,558 389,558
R-squared 0.358 0.358 0.358 0.378 0.358 0.358
Calendar month fixed effect yes yes yes yes yes yes
Firm fixed effect yes yes yes yes yes yes

Robust t-statistics in parentheses
dkk p<0_01’ ET 3 p<0_05, * p<0.1
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Table 6: The Effect of Director and Board Characteristics on the Volatility-Tenure Relation

Panel B: Personal Director Attributes

This table reports regression results using interaction variables to identify director attributes that affect the volatility-director tenure relation. All regressions include firm fixed effects and month
fixed effects. Standard errors are clustered at the firm level. The definition of all variables is in Appendix A.

Dependent Variable:

idiosyncratic Volatlity ) @ @ (@) ®) (6) @) ®) © (10) (1)
Ln(1+tenure) -0.203***  -0.033  -0.769*** -0.163*** -0.174*** -0.159*** -0.154*** -0.161**  0.053 -0.156***  -0.162***
(-3.993)  (-0.663)  (-5.121)  (-3.298)  (-3.528)  (-2.976)  (-2.915)  (-3.025) (0.961) (-3.160)  (-3.296)
Large network 0.001 -0.037
(0.012) (-0.368)
Ln(1+tenure)*Large network -0.035 0.004
(-0.463) (0.049)
Chairman 0.236
(1.078)
Ln(1+tenure)*Chairman -0.148
(-0.933)
Large network*Chairman 0.847*
(1.904)
Ln(1+tenure)*Large network*Chairman -0.781**
(-2.436)
Female -0.335***  -0.208 -0.649**
(-2.728)  (-1.513)  (-2.410)
Ln(1+tenure)*Female 0.252%** 0.142 0.385
(2.666) (1.186) (1.641)
Dictatorship -1.096**
(-2.017)
Ln(1+tenure)*Dictatorship 0.110
(0.842)
Female*Dictatorship 0.513*
(1.659)
Ln(1+tenure)*Female*Dictatorship -0.514
(-1.606)
Large Firm -0.592**
(-2.117)
Ln(1+tenure)*Large Firm 0.926***
(5.685)
Female*Large Firm 0.589*
(1.910)
Ln(1+tenure)*Female*Large Firm -0.370
(-1.385)
Not American 0.065
(0.349)
Ln(1+tenure)*Not American -0.103
(-0.685)
Not American on American only board -0.583***
(-2.729)
Ln(1+tenure)*Not American on American only board 0.401**
(2.353)
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Table 6, Panel B (continued)

Dependent Variable:
Idiosynoratic Volatility @) @ ©) (@) (5) (6) ) ® © (10) (6]
Busy 0.084 0.000
(0.848) (0.002)
Ln(1+tenure)*Busy -0.022 0.040
(-0.306) (0.531)
Young Firm 1.587***
(6.674)
Ln(1+tenure)*Young Firm -0.809***
(-5.940)
Busy*Young Firm 0.361
(1.594)
Ln(1+tenure)*Busy*Young Firm -0.289*
(-1.675)
Board exp same industry 0.149
(0.792)
Ln(1+tenure)*Board exp same industry -0.215
(-1.490)
CEO experience 0.310
(1.641)
Ln(1+tenure)*CEO experience -0.208
(-1.407)
CEO public firm experience 0.095 -0.062 -0.129 0.099 0.100 0.099 0.099 0.104 0.117* 0.101
(1.343) (-0.721) (-1.495) (1.396) (1.409) (1.391) (1.408) (1.469) (1.654) (1.433)
Age -0.001 -0.003 -0.004 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001
(-0.461) (-1.087) (-1.389) (-0.270) (-0.278) (-0.234) (-0.282)  (-0.466)  (-0.564)  (-0.338)  (-0.315)
Number previous jobs -0.033 -0.022 0.005 -0.033 -0.033 -0.032 -0.033 -0.030 -0.026 -0.029 -0.030
(-1.390) (-0.832) (0.191) (-1.355) (-1.363) (-1.356) (-1.377)  (-1.237)  (-1.108)  (-1.212)  (-1.264)
Nb prev board seats -0.009 -0.001 -0.026 -0.009 -0.009 -0.008 -0.007 -0.015 -0.019 0.000 -0.008
(-0.653) (-0.032) (-1.486) (-0.630) (-0.641) (-0.558) (-0.538)  (-1.070)  (-1.329)  (-0.018)  (-0.557)
Ln(assets) -1.110***  -0.196 SL113%R S 112% % -1.113% % 1 114%%F 1 116%** -0.995% % -1.113%** -1 114%**
(-7.059) (-0.797) (-7.070) (-7.068) (-7.068) (-7.078)  (-7.080)  (-6.283)  (-7.069)  (-7.067)
Dividend Payer -1.670%**  -1.025%**  -1.937*** -1.671*** -1.670*** -1.673*** -1.674*** -1.672*** -1505%** .1 672*** -1671***
(-7.710) (-3.234) (-5.299) (-7.716) (-7.714) (-7.720) (-7.728)  (-7.720)  (-7.344)  (-7.719)  (-7.712)
Leverage 1.571%** -0.102 1.236*  1572%%*  1574%** 1 573%** ] 576%**  1574%** ] 514%** ] 5E7** ] 571%R*
(2.996) (-0.146) (1.722) (3.002) (3.008) (3.003) (3.006) (3.012) (2.892) (3.001) (3.001)
MB 0.002** -0.002 -0.001 0.002**  0.002**  0.002**  0.002**  0.002**  0.002**  0.002**  0.002**
(2.192) (-0.988) (-0.640) (2.189) (2.190) (2.186) (2.204) (2.189) (2.553) (2.200) (2.181)
ROA -2.955%** 3 AQL*F* -3.624%** 2. 957F** 2 QGGxFx D Q57**E D QBQF** 2 Q5GxF* .2 BOZrrE D QBGFI* 2 Q57xHx
(-4.704) (-5.344) (-5.721) (-4.702) (-4.703) (-4.703) (-4.708)  (-4.705)  (-4.823)  (-4.703)  (-4.702)
Constant 22.123***  14.199*** 13.032*** 22.076*** 22.081*** 22.070*** 22.071*** 22.102*** 20.493*** 22.068*** 22.082***
(17.111) (6.867) (22.329)  (17.075)  (17.088)  (17.083)  (17.082)  (17.075)  (15.515) (17.069)  (17.061)
Observations 389,558 92,818 121,811 389,558 389,558 389,558 389,558 389,558 388,298 389,558 389,558
R-squared 0.358 0.376 0.385 0.358 0.358 0.358 0.358 0.358 0.361 0.358 0.358
Calendar month fixed effect yes yes yes yes yes yes yes yes yes yes yes
Firm fixed effect yes yes yes yes yes yes yes yes yes yes yes

Robust t-statistics in parentheses
***n<0.01, ** p<0.05, * p<0.1
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Table 6: The Effect of Director and Board Characteristics on the Volatility-Tenure Relation

Panel C: Director Field of Expertise

This table reports regression results using interaction variables to identify director background fields that affect the volatility-director
tenure relation. The set of controls for ex ante uncertainty and the set of firm level control variables included in previous regressions
are included in the regressions but omitted here for brevity. All regressions include firm fixed effects and month fixed effects.
Standard errors are clustered at the firm level. The definition of all variables is in Appendix A.

Dependent Variable:
Idiosyncratic Volatility

@ @) ® 4) ®) (6) U] (8)

Ln(1+tenure)

Finance background
Ln(1+tenure)*Finance background
Finance background 5+ yrs
Ln(1+tenure)*Finance bkgd 5+ yrs
Academic background
Ln(1+tenure)*Academic background
Politician background
Ln(1+tenure)*Politician background
HR background

Ln(1+tenure)*HR background

Tech background
Ln(1+tenure)*Tech background
Marketing background
Ln(1+tenure)*Marketing background
Legal background
Ln(1+tenure)*Legal background
Constant

Observations

R-squared

Calendar month fixed effect
Firm fixed effect

-0.154*** -0.152*** -0.167*** -0.167*** -0.169*** -0.163*** -0.165*** -0.165***

(-3.021) (-2.986) (-3.403) (-3.411) (-3452) (-3.310) (-3.273) (-3.366)
0.091
(0.824)
-0.110
(-1.259)
0.098
(0.855)
-0.124
(-1.402)
-0.075
(-0.316)
-0.016
(-0.077)
-0.224
(-0.617)
0.096
(0.349)
-0.737
(-1.645)
0.731%*
(2.227)
0.211
(0.705)
-0.297
(-1.306)
0.057
(0.389)
-0.041
(-0.365)
0.387
(1.137)
-0.320
(-1.213)
22.078%%% 22,075%% 22.079%%* 22.082%%* 22.078%%* 22.078%%* 22.081*%** 22.082%+*
(17.092) (17.071) (17.079) (17.083) (17.083) (17.091) (17.084) (17.082)
389,558 389,558 389,558 389,558 389,558 389,558 389,558 389,558
0358 0358 0358 0358 0358 0358 0358  0.358
yes yes yes yes yes yes yes yes
yes yes yes yes yes yes yes yes

Robust t-statistics in parentheses
***p<0.01, ** p<0.05, * p<0.1
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Table 6: The Effect of Director and Board Characteristics on the Volatility-Tenure Relation
Panel D: Board Level Attributes
This table reports regression results using interaction variables to identify board level attributes that affect the

volatility-director tenure relation. All regressions include firm fixed effects and month fixed effects. Standard errors
are clustered at the firm level. The definition of all variables is in Appendix A.

Dependent Variable:

Idiosyncratic Volatility &) @) ©) “) ®) ®)
Ln(1+tenure) -0.287***  -0.424***  -0.423*** -0.539*** 0.027 -0.566***
(-3.893) (-4.931) (-5.937) (-6.050) (0.457) (-4.933)
Entrenched -0.493*** -0.479%**
(-3.599) (-3.536)
Ln(1+tenure)*Entrenched 0.252*** 0.241%**
(2.792) (2.734)
% tenure sup 9 yrs -1.116%**
(-2.906)
Ln(1+tenure)*% tenure sup 9 yrs 1.055%**
(4.649)
High BPS 0.358** 0.207
(2.565) (1.479)
Ln(1+tenure)*High BPS -0.387***  -0.269***
(-4.337) (-3.025)
Large Board -0.540*** -0.377**
(-3.477) (-2.359)
Ln(1+tenure)*Large Board 0.561*** 0.416***
(5.961) (4.193)
Gender diverse board -0.551%** -0.328*
(-2.945) (-1.726)
Ln(1+tenure)*Gender diverse board 0.505*** 0.306***
(4.874) (2.809)
Age 0.000 -0.001 -0.001 -0.001 -0.001 0.000
(-0.068) (-0.315) (-0.283) (-0.377) (-0.291) (-0.149)
Number previous jobs -0.035 -0.033 -0.032 -0.033 -0.031 -0.036
(-1.469) (-1.369) (-1.335) (-1.383) (-1.303) (-1.506)
Nb prev board seats -0.006 -0.008 -0.008 -0.008 -0.008 -0.006
(-0.425) (-0.591) (-0.599) (-0.600) (-0.602) (-0.458)
CEO public firm experience 0.087 0.101 0.097 0.099 0.094 0.084
(1.239) (1.416) (1.366) (1.392) (1.318) (1.189)
Ln(assets) -1.097***  -1.106*** -1.081*** -1.082*** -1.096*** -1.042***
(-6.973) (-7.040) (-6.903) (-6.869) (-6.971) (-6.648)
Dividend Payer -1.665***  -1.672*** -1.666*** -1.665*** -1.675*** -1.656***
(-7.678) (-7.720) (-7.662) (-7.660) (-7.742) (-7.616)
Leverage 1.557***  1557***  1540***  1546***  1566***  1.521***
(2.954) (2.971) (2.910) (2.951) (2.990) (2.856)
MB 0.002** 0.002** 0.002** 0.002** 0.002** 0.002**
(2.211) (2.305) (2.349) (2.222) (2.099) (2.285)
ROA -2.945%** D Q41*** D Q5Q*** -2 948*** D Qf3***  -2.937***
(-4.722) (-4.766) (-4.765) (-4.663) (-4.752) (-4.778)
Constant 22.113%**  22.269%** 22.233*** 22.334*** 21.728*** 22.146***
(17.083)  (17.267)  (17.368)  (17.517)  (16.688)  (17.252)
Observations 389,558 389,558 389,558 389,558 389,558 389,558
R-squared 0.359 0.359 0.359 0.359 0.359 0.360
Calendar month fixed effect yes yes yes yes yes yes
Firm fixed effect yes yes yes yes yes yes

Robust t-statistics in parentheses
*** n<0.01, ** p<0.05, * p<0.1
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Table 6: The Effect of Director and Board Characteristics on the Volatility-Tenure Relation
Panel E: Firm Level Attributes
This table reports regression results using interaction variables to identify firm level attributes that affect the

volatility-director tenure relation. All regressions include firm fixed effects and month fixed effects. Standard
errors are clustered at the firm level. The definition of all variables is in Appendix A.

Dependent Variable:

Idiosyncratic Volatility &) ) ©) “)
Ln(1+tenure) -0.247*** -0.393** -0.006 -0.001
(-4.172) (-2.220) (-0.145) (-0.026)
Large firm 0.086
(0.402)
Ln(1+tenure)*Large firm 0.231**
(2.224)
G-index -0.152
(-1.592)
Ln(1+tenure)*G 0.039**
(2.254)
Poor performance 0.774*+*
(4.422)
Ln(1+tenure)*Poor performance -0.193*
(-1.681)
Ln(1+tenure)*HighTech -1.344%**
(-9.584)
Ln(1+tenure)*Consumer durables 0.491*
(1.915)
Age -0.001 -0.002 0.001 -0.001
(-0.496) (-0.710) (0.447) (-0.288)
Number previous jobs -0.026 0.021 -0.018 -0.031
(-1.064) (0.935) (-0.883) (-1.295)
Nb prev board seats -0.012 -0.015 -0.025** -0.008
(-0.858) (-1.051) (-2.011) (-0.542)
CEO public firm experience 0.095 -0.054 0.073 0.103
(1.252) (-0.702) (1.162) (1.445)
Ln(assets) -0.121 -0.929*** -1.091***
(-0.520) (-5.999) (-7.085)
Dividend Payer -1.799%** -0.646*** -1.771%** -1.678***
(-7.894) (-2.763) (-7.746) (-7.791)
Leverage 1.554** 0.019 1.576%** 1.533***
(2.542) (0.033) (2.991) (3.040)
MB 0.002*** 0.002 0.001 0.001**
(2.613) (1.154) (1.447) (1.984)
ROA -3.051*** -4.788*** -3.354*** -2.873***
(-4.652) (-10.424) (-6.714) (-4.597)
Constant 13.610*** 14.636*** 20.001*** 21.917***
(31.246) (7.302) (15.342) (17.301)
Observations 389,558 191,367 345,428 389,558
R-squared 0.353 0.378 0.358 0.361
Calendar month fixed effect yes yes yes yes
Firm fixed effect yes yes yes yes

Robust t-statistics in parentheses
***p<0.01, ** p<0.05, * p<0.1
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Table 7: Learning Slopes

This table reports normalized learning slopes for different subsamples. Learning slopes are
computed by first regressing idiosyncratic volatility on director tenure and controlling for
covariates that affect the level of volatility, using board and year fixed effects. Residual volatility is
defined as idiosyncratic volatility minus the fit of this regression, plus the estimated coefficient on
the tenure variable times tenure. Next, residual volatility is regressed on tenure in individual
regressions for each director-firm pair. The coefficient estimates on the tenure variable are
multiplied by (-1) for ease of interpretation and normalized by their cumulative distribution
function to yield a ranking between 0 and 1. They are referred to as the learning slope for each
director, for each board he joins.

Means difference

N Mean Std dev.

p-value
Not chairman 11,329 0.50 0.0027 0.006
Chairman 463 0.54 0.0138
Large network 9,402 0.50 0.29 0.845
Small network 2,390 0.50 0.28
Young director 7,717 0.50 0.29 0.952
Old director 4,075 0.50 0.29
Entrenched board 4,865 0.48 0.28 0.000
Not entrenched 6,927 0.51 0.29
Large board 5,727 0.48 0.28 0.000
Small board 6,065 0.52 0.30
Large firm 6,824 0.49 0.28 0.000
Small firm 4,968 0.51 0.30
Gender diverse board 8,616 0.49 0.28 0.000
Not gender diverse 3,176 0.54 0.30
Low board pay slice 5,516 0.48 0.28 0.000
High board pay slice 6,276 0.52 0.30
Busy 2,901 0.50 0.28 0.862
Not busy 8,891 0.50 0.29
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Table 8: Director, Board and Firm Attributes: Evidence from Learning Slopes

This table explores the determinants of directors' learning slope. Learning slopes are computed by
first regressing idiosyncratic volatility on director tenure and controlling for covariates that affect the
level of volatility, using board and year fixed effects. Residual volatility is defined as idiosyncratic
volatility minus the fit of the above regression, plus the estimated coefficient on the tenure variable
times tenure. Next, residual volatility is regressed on tenure in individual regressions for each director-
firm pair. The coefficient estimates on the tenure variable are multiplied by (-1) for ease of
interpretation and normalized by their cumulative distribution function to yield a ranking between 0
and 1. They are referred to as the learning slope for each director, for each board he joins. All
regressions include a year fixed effect and standard errors are clustered at the industry level. The
definition of all variables is in Appendix A.

Dependent Variable:

Learning slope (1) ) ) “) ©®)
Large network 0.009
(1.211)
Chairman 0.049** 0.023
(2.202) (1.382)
Large network*Chairman 0.043
(1.1247)
Female -0.033**
(-2.504)
Large firm -0.022**
(-1.994)
Female*Large firm 0.030*
(1.912)
Busy -0.003
(-0.404)
CEO experience -0.018
(-0.783)
Busy*CEO experience 0.074*
(1.799)
Not American 0.010
(0.648)

Independent

Dictatorship
Independent*Dictatorship
Compensation member
Audit member

Nomination member

0.019  -0.030%**
(-1.454)  (-2.989)
-0.034

(-0.825)
0.059
(1.466)
0.015%*
(2.270)
0.009
(1.419)
-0.004
(-0.485)
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Table 8 (continued)

Dependent Variable:

Learning slope (1) ) ) “) ®)
Board Pay Slice 0.031**
(2.149)
Entrenched -0.018**
(-1.985)
Large board -0.032**
(-2.573)
Gender diverse -0.024*
(-1.891)
Poor performance 0.040***
(3.591)
Consumer durables -0.085***
(-2.808)
Technology 0.045***
(2.967)
Ln(Age) 0.026 -0.007 -0.025 -0.019 -0.020
(0.774) (-0.305) (-1.016) (-0.709) (-0.797)
Number previous jobs 0.003 -0.005 -0.003 -0.001 -0.002
(0.651) (-1.159) (-0.681) (-0.298) (-0.533)
Nb prev board seats 0.004 0.002 -0.001 -0.001 -0.003
(1.138) (0.597) (-0.450) (-0.382) (-0.963)
CEO public firm experience -0.006 -0.002 0.002 -0.007 -0.003
(-0.297) (-0.142) (0.126) (-0.471) (-0.181)
Dividend Payer -0.070*** -0.078*** -0.085*** -0.076*** -0.053***
(-4.814) (-6.816) (-7.656) (-6.546) (-4.770)
Ln(assets) -0.005 -0.008** 0.002 -0.005
(-1.176) (-2.500) (0.448) (-1.425)
Constant 0.465**  0.723***  (0.790***  1.027***  (.572***
(2.442) (4.817) (5.088) (8.629) (4.943)
Observations 4,978 10,199 10,199 7,360 7,770
R-squared 0.041 0.059 0.058 0.069 0.066
Year fixed effect yes yes yes yes yes

Robust t-statistics in parentheses
*** n<0.01, ** p<0.05, * p<0.1
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