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Abstract

We analyze whether firms fill the gap between tlo@timal board independence level
and the recommended level of independence withstactly independent directors.
We derive the consequences of such behavior instefnthe reaction of several board
independence measures to optimal board independetesninants. We implement the
analysis on a sample of Spanish listed firms fr@@42to 2012, where large controlling
shareholders are predominant. Our results are oxdistent with such behavior. Our
results also suggest that ownership determinantgtrinal board independence are the

most relevant, and that formal independence reopgngs are of little value for firms.
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Optimal board independence and non-strictly
independent directors

1. Introduction

From the regulatory point of view, board indeperc#dems recommendable to
properly monitor managers and minimize the potéof@ortunism of management and
controlling shareholders in a principal agent cent€odes and recommendations of
corporate governance all around the globe promog&dcbindependence (Aguilera and
Cuervo-Cazurra, 2009). Even mandatory rules sudhesarbanes-Oxley act of 2002
in the US promote board independence forcing indégece in the audit committee,
and many code of best governance practices issgech, as the New York Stock
Exchange and Nasdaq, followed this tendency anah ewvent further, requiring a
majority of independents in the full board of di@s. In the continental European
concentrated ownership setting, board independeralso recommended as a device to
prevent minority shareholders form rent expropomtactivities by large controlling
shareholders. See for example the 2005 CommisdidheoEuropean Communities
Recommendation of February 15, the French corpogateernance code of listed
corporations, the German corporate governance codbe 2006 Spanish code of good
governance (all codes amended in 2013).

However, recent theoretical advances address tdegenous nature of board
composition, generating what can be told the ogtinsard independence theory (e.g.
Hermalin and Weisbach, 1998, Raheja, 2005, AdandsFareira, 2007, Harris and
Raviv, 2008, Kumar and Sivaramakrishnan, 2008 had\lgh this is not a unified theory,
these models suggest that friendly boards maylkassaptimal for shareholders value in
some circumstances. For example, this value is mmagd with less board
independence when the cost of outsiders monitorndnigh, such as in growth
companies (e.g. Harris and Raviv, 2008), or whe:m @EO proved to be a rare
commodity with special decision making abilitieshitvgood past firm performance
(Hermalin and Weisbach, 1998). Other circumstancegh as the availability of
relevant potential private benefits for managees @msistent with independent boards
in order to optimize shareholders value (e.g. R8h2p05). It is relevant that these
theoretical developments suggest the existence different optimal degree of board
independence for each firm.

Indeed, advances in corporate governance focuatteetion on the endogenous
nature of corporate governance mechanisms (e.desCa al., 2012, Wintoki et al.,
2012). Firms select the optimal combination of cogbe governance devices as to
maximize shareholders value. One of these devisesbaard structure, board
independence in particular. This endogenous nasurensistent with the contradictory
empirical evidence found in previous literature areting the effectiveness of board
independence for value creation. Papers such ak @y Hickman (1992) or Cotter et
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al. (1997) found a positive effect on shareholdanrest. Other researchers found a
negative relationship (Agrawal and Knoeber, 199&irK 1998, Bhagat and Black,
2002), or no relation, such as Hermalin and Weisl{a®91), Mehran (1995) or Ferris
and Yan (2007).

Taking into account the endogenous nature of beandcture, Boone et al.
(2007), Linck et al. (2008), Coles et al. (2008 arehn et al. (2009) study its
determinants and found empirical evidence supppittie optimal board independence
theory. Wintoki et al. (2012) sophisticate the ewmmetric approach using dynamic
panel data generalized method of moments estimai@dM), finding that the
endogeneity concern is especially relevant whem'$irperformance is the dependent
variable, but not when board independence is thpemtent. Exogenous shocks in
board independence, such as changes in reguldiiochin et al., 2010), or sudden
deaths of independents (Nguyen and Nielsen, 2@8)used to identify its effect on
shareholders’ value, finding also consistent resuith the optimal board independence
theory.

Since corporate governance regulation and softlaggo (recommendations)
generally use the one size fits all rule, the fwilgg question arises; are these
recommendations really pushing firms toward thenopin level of board independence
for shareholders interestZonsistent with this regulation, firms indeed deel an
increasing degree of board independence. For exantpbrdon (2007) finds the
average board independence increasing from appateiyn20% to 75% from 1950 to
2005 in large US public companies. However, firmshwan optimal board
independence level lower than the recommended mpesed to the critique of
regulators, shareholders advocates, and othersafi@l®clare this lower level. As stated
in Santella et al. (2006), rating agencies alsmuawt for the presence of a qualified
number of independent directors as an element @am@grating outputs. Coles et al.
(2008) documents that several of the largest pan&iads in the world require a
relevant role of independents to invest in a firfim avoid this critique, and its
consequences, these firms might appoint non-striclependent directors to achieve
the optimal level of real board independence at shene time that declare the
recommended level. Wu (2004) documents that thégnbming of companies having
poor corporate governance by a large investmend f(hhe California Public
Employees’ Retirement System) cause these compdaieshange their corporate
governance to meet the expected standards.

Several articles find non-strictly independent clioes in the US, such as Hwang
and Kim (2009), and Fracassi and Tate (2012) fgpaionnections between the CEO
and outside directors, or Cohen et al. (2012) ifleng directors overly sympathetic to
management. Consistent with the power of managetoenterfere on the appointment
of directors (Romano, 2005), any director appoirdédr the CEO assumed office is

! There are exceptions such as the French codedbammends 50% of independents in widely held
firms, and one third in firms with controlling sledolders. However, the proportion is high in abes
one third is recommended in the Spanish code Fdirals.
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taken as non-strictly independent in Core et @99) and in Coles et al. (2014). The
focus of these papers is on the consequences oh@mtrolled agency problem, and
find non-strictly independent directors related hwibad practices of corporate
governance. None analyze the role of the optimaldandependence theory for non-
strictly independent directors. However, other pagecus on formal requirements of
independence to detect another kind of non-strinthgpendent directors. Santella et al.,
(2006, 2007) find that for a majority of indepentelirectors there is not enough
disclosure of information as to prove formal indegence requirements in a sample of
40 Italian blue ships. Crespi-Cladera and PascusieF (2014) check a set of formal
independence requirements in firms quoted in thenBSp Stock Exchange and also
found a widespread presence on non-strictly indégein directors. No empirical
evidence of bad corporate governance practicesusdf related with these formally
non-strictly independent directors. It is not tdsie the Italian sample; it is tested with
no significant results in the Spanish sample. Tioeee the optimal board independence
theory jointly with a corporate governance reguolatignoring it might explain the
existence of this last kind of non-strictly indedent director.

The object of our research is to understand whyndirhave non-strictly
independent directors in terms of formal indepedarequirements. We analyze Spain,
where the managerial power origin is discardedrgibe empirical evidence in Crespi-
Cladera and Pascual-Fuster (2014). Our paper msvanpirical evidence to value
whether the optimal board independence theory lyointith the one size fits all
regulation in terms of board independence is avasle reason to have such
independents in the board of directors. If it igetevant reason, current corporate
governance recommendations and regulation on Y&t & board independence would
not contribute to create firm value.

We analyze which are the consequences of the dpbioaad independence theory
and regulation as the origin of non-strictly indegents in terms of basic statistics and
of the expected effect of the determinants of ogtiboard independence on the level of
declared independent directors, strictly indepenhderctors (on the basis of the formal
independence criteria in Crespi-Cladera and Pa$asier, 2014), and non-strictly
independent directors. Then we test whether tha ohegets these predictions. We use
the empirical model of Linck et al. (2008) to valthee adjustment of our data to the
optimal board independence theory determinants. piavide further empirical
evidence on the optimality of the analyzed boardcstires studying its relation with
firms’ performance. Given the endogenous naturbaaird structure it should have no
effect on performance once the optimum level iSeadd (see also, Coles, et al., 2008,
or Lehn et al., 2009). This endogeneity generatescanometric issue that is addressed
with the GMM methodology introduced by Wintoki ét @£012).

Our contribution to the literature is threefoldstiwe provide evidence against the
optimal board independence theory jointly with degon as the origin of non-strictly
independent directors in terms of formal indeperderequirements. Second, we test
the power of the optimal independence theory imram@e of firms with a natural low
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level of optimal board independence, that is, fimnwith high ownership concentration,
typical in continental European countries, as opdds the previous literature focused
on the US market (Boone et al., 2007, Linck etz008, Coles et al., (2008), Lehn et al.
2009, Wintoki et al, 2012). Indeed Kim et al. (2D@Gund a negative relation between
board independence and ownership concentratioa $ample of European countries. In
our sample, ownership determinants of optimal boakpendence are the most
relevant. Third, we provide empirical evidence sutipg that firms analyze strictly and
non-strictly independent directors according to dpémal board independence theory
determinants. This suggests a low relevance ofdbmuependence requirements since
firms fix the proportion of non-strictly independsnas if they provided real
independence.

Next section presents the data and the methodal@gyse to provide empirical
evidence of the optimal board independence themngly with corporate regulation as
the origin of non-strictly independent directorecg&on 3 presents the results, section 4
several robustness checks, section 5 discussshits;eand section 6 concludes.

2. Data and methodology
2.1. Institutional background

In Spain there are few mandatory rules on corpogateernance, such that all
firms must have an audit committee in their bodrdiectors (by the Securities Market
Act). Corporate governance is regulated with thariply or explain” soft legislation of
the Unified Code of Good Governance for listed cames. However,
recommendations on corporate governance are rmehatinecent, the first code of
corporate governance is from 1998 (Olivenza Caslg)years after the Cadbury Report
(December 1992). Since 2004 firms listed on thengpaStock Exchange have to
publish a standardized Annual Report on Corporatee@ance (ARCG), available on
the web page of th€omision Nacional del Mercado de Valoig@&NMV) (the Spanish
Securities and Exchange Commission), which alldveshomogeneous comparison of
corporate governance practices among firms.

As usual in corporate governance codes aroundltiee gboard independence is
promoted. The Spanish code recommends one thirddejpendents on the board of
directors, also that supervisory board committdesilsl be chaired by an independent
director, and that independents should represeat ntfajority of the nomination
committee. No matter the size of the firm, its oveidp structure, or any other
characteristic that could affect the optimal boaakpendence. In comparison with US
and UK firms, the average Spanish firm has powerdahtrolling shareholders.
Consistently, regulators separate outside director® proprietary directors,
representing the interest of specific significamareholders, and independent directors,
representing minority shareholders. These two kofdsirectors are perfectly identified
in the ARCG, therefore, our measure of board inddpece is more precise than in
other studies who measure it as the percentagaitsiders (e.g., Linck et al, 2008,
Coles et al, 2008, Wintoki et al, 2012). Nguyen adelsen (2010) prove that
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independence is valuable, and that not all outdiitectors provide the same
independence and therefore the same value torthé fi

Finally, it is worth mentioning that since 2006 fés also a mandatory definition
of an independent director, in force since 200Tharmal independence requirements,
such as being appointed by the nomination commdatebe board of directors. Firms
may choose the level of board independence buttdin® declared as independents
should meet this definition. These formal indepewaerequirements try to discard as
independents those outside directors with sigmticalations with the firm (others than
the directorship), its managers, and its significdrareholders.

2.2 Data sources and sample selection

We obtain the data on corporate governance fromAREG of each firm. Our
sample is limited to firms traded into the maindirgy platform of the Spanish Stock
Exchange, called SIBE, reporting the ARCGs with shene format. Our sample time
period goes from 2004 to 2012. This generates abatanced panel data set with 1,107
observations, ranging from 116 in 2012 till 1322107, representing 165 unique firms
(see Table 1). In our analysis we need one yeagethgtock return volatility and two
year lagged accounting performance, therefore vietel®@0 observations without this
information. Missing lagged stock return observadi@re due to new listings into the
Spanish Stock Exchange (41 observations), and rtedotrading suspensions by the
CNMV (8 observations, for example whenever a firetldres solvency problems).
Missing lagged accounting performance observatayesdue to new created firms (26
observations), and to reporting of accounts madlifons leaving periods shorter and
longer than one year, generating non comparableuating performance measures (3
observations). Whenever a firm changes its namechezk its files in the CNMV
(available inwww.cnmv.e$ and whenever it is due to mergers and acquisitiae
analyze the resulting firm as a new fifriVe also drop 2 observations from a bank in
crisis being managed by the Spanish regulator, rgéng a special corporate
governance situation out of the focus of our rededfinally, 13 of the remaining firms
have at least one year with a negative book vdishares. These are firms in crisis and
we delete them since probably their corporate gaase is not in equilibrium, and is
determined by different fundamentals, other thaatguments of the main body of the
optimal board independence theory. AlImost 50% e$¢hfirms belong to the Real State
industry, one of the most affected by the crisiSpain. Our analysis of corporate board
independence is based on 952 observations belongidgO different firms (Table 1
column 3).

? Boone et al. (2007) also analyze optimal boardpeddence with a finer measure than the percentage
of outsiders.

® This generates 20 of the 26 missing values duevoareated firms. We repeated our analysis without
this adjustment and results remain robust. Avadlail request.
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Table 1 Firms’ sample

This table shows the number of observations in@udehe analysis for each year analyzed. The ¢éodimn show
the number of firms listed in the main trading fdah of the Spanish Stock Exchange called SIBE, tktso
release the Annual Report of Corporate Governanceun@ol2 shows the number of firms once non usable
observations are deleted. Non usable observatienthase with no stock return data for the previgesr and with
no accounting performance for the previous two geginally in column 3 all observations of firmstlvia negative
book value of shares in any year of the time sarmapdedeleted. Our sample is a non-balanced pateelseaand the
last row shows the number of unique firms.

(1) (2) 3)
# Firms SIBE & ARCG & one year lagged
stock returns & two year lagged
accounting performance & valid

# Firms SIBE & ARCG & one year
# Firms SIBE lagged stock returns & two year

& ARCG lagged accounting performance & .
valid Corporate Givernance data Corporate Givernance data & Book
Year value of shares>0
2004 118 115 110
2005 119 118 113
2006 126 115 109
2007 135 112 104
2008 130 117 106
2009 124 119 107
2010 120 115 105
2011 119 109 100
2012 116 107 98
Total 1,107 1,027 952
# Unique firms 165 153 140

From the fiscal identification number on the ARCG wbtain the SEDOL
number of each firm in the Bureau Van Dijk databasefinancial reports for Spain
(SABI).* Then, the SEDOL number is used to identify each fin the Thomson
Financial database, where we obtain stock markit dad annual financial reports.
Industrial sector classification is obtained frorhet Spanish Stock Exchange
(http://www.bolsamadrid.@s

2.3. The structure of the board, and non-striatigsependent directors

In our final sample of 952 firm/year observationg wse the eight formal
independence criteria in Crespi-Cladera and Pasasier (2014) to classify directors
declared as independents by firms as strictly ieddpnts and non-strictly independent
directors (Table 2, Panel €)Our sample is three years longer and confirms the
reduction in the percentage of non-strictly indej@ms over board size that reaches
around 10% in 2011 and 2012 (Table 2, Panel A). déeared board composition is
quite stable across time. There is a slight ine&ems the percentage of declared
independent directors (from 33.3% in 2004 till 36.1h 2012) and a slight decrease in
the percentage of executives (from 20.7% in 2004L6d®% in 2012). Proprietary
directors remain around 43% of board size. Directpralified as “Others” are outside

* The SEDOL identifier (Stock Exchange Daily Officlabt) is assigned by the London Stock Exchange
on request by the security issuer.

> However, over Crespi-Cladera and Pascual-Fustd#jafe require not being executive director in the
previous four years, not just in the previous y&ais is consistent with the mandatory definitidran
independent director released by the CNMV and iog@ince 2007.
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directors not representing large shareholders ahdumlified as independents by firms,
and remain around 5% of board size. The overadrinition in Table 2, Panel A show
that firms tend to replace non-strictly independdny strictly independents. This may
be due to a stricter supervision of the CNMV sisegeral of our independence criteria
are included in the mandatory definition of indeghemt directors (criteria 1, 3,4, 5,7, 8
and partially 6 since a directorship in a subsiydie admitted to be qualified as
independent). Board size is also stable across y@aund 11 members, as is also stable
the percentage of firms with the CEO as the bobhairdover half of the firms, Table 2,
Panel A and B). A higher proportion of larger firehs have Chair-CEO duality, and, as
usual, board size is higher in larger companiear@@omposition is also different in
large firms, with a higher proportion of declaredependents and a lower proportion of
proprietary directors, consistent with a lower ovehg concentration among those
firms. Firms of all sizes do have non-strictly ipgaedents, however with a slightly
higher proportion in large and in small caps. Remay the eight independence criteria
used to classify independents as strictly and mioctlg independents, the first criterion,
being proposed by the Nomination Committee, wasntbst relevant to generate non-
strictly independents in 2004, but it is among l#eest relevant in 2012 (Table 2, Panel
C). Firms do care about the recommended proposslystem of independent directors
(by the Nomination Committee in our case). Howewke tenure of independent
directors is almost as relevant in 2012 as waf0¥2There is a reluctance to replace
independents with long tenures. It may be affedigdthe fact that the mandatory
definition of an independent director does not takeure into account, although
regulators recommend short tenure. The sixth @iterholding relevant positions in
subsidiaries, also remains among the most probier@iterions (probably because it is
just partially reflected in the mandatory definiti@f an independent director). The
overall effect of these criteria is that firms d&el 33.51% of independent directors
when just 17.36% do meet all criteria for the whgderiod (35.74%, 25.93%
respectively in 2012).



Table 2 Board structure

Percentage of firms where the CEO is also the aidhre board of directors, the average number afthonembers,
and the mean percentage over board size of indepenlitectors declared by firms, strictly indepemdegdo meet
our 8 independence criteria), non-strictly indegeiid (do not meet any of the 8 independence @jtegixecutive
directors, proprietary directors representing digant shareholders, and other directors (outsidetsrepresenting
any significant shareholders and not being qualifie independents). Panel A shows this informaiiogears, and
panel B by quartiles of firms according to markepitaization. Quartiles are recomputed every y&anel C
describes the 8 independence criteria we use $sifyfandependents as strictly and non-strictlyeipendents, and the
mean percentage over board size of independentsngiesach criterion. This information is providedeey two
years and for the overall sample. This informat®for the 952 firm/year observations of columm3able 1.

Panel A: by Year % tipology of directors over board size
Declared Strictly Non-Strictly
Year CEO-Chair Board Size  independents independents independents Executives  Proprietary Others
2004 51.8% 11.10 33.30% 8.54% 24.77% 20.68% 42.92% 3.10%
2005 50.4% 11.09 33.65% 10.91% 22.75% 19.43% 43.93% 2.98%
2006 57.8% 11.12 32.73% 11.57% 21.16% 19.98% 43.94% 3.35%
2007 58.7% 11.44 31.46% 14.86% 16.60% 19.02% 45.27% 4.25%
2008 60.4% 11.85 33.33% 18.88% 14.45% 18.09% 44.46% 4.13%
2009 60.7% 11.57 32.92% 20.13% 12.79% 18.23% 44.55% 4.30%
2010 56.2% 11.58 34.15% 22.99% 11.16% 17.46% 43.79% 9.10%
2011 55.0% 11.57 34.54% 24.44% 10.09% 16.66% 43.52% 10.90%
2012 50.0% 11.26 35.74% 25.93% 9.81% 16.88% 42.75% 4.63%
Panel B: by Market Capitalization
First quartile - largest 67.1% 14.63 39.40% 22.98% 16.42% 17.62% 37.48% 7.04%
Second quartile 63.9% 12.18 31.69% 16.07% 15.62% 18.43% 45.65% 5.19%
Third quatile 47.7% 10.18 29.65% 14.69% 14.96% 19.44% 47.66% 4.45%
Fourth quartile 44.1% 8.59 33.35% 15.75% 17.60% 18.67% 44.80% 3.85%
Overall 55.7% 11.39 33.51% 17.36% 16.15% 18.54% 43.91% 5.13%
Panel C: % Independent directors over board size meeting each independence criteria
Year
Independence criteria 2004 2006 2008 2010 2012 Overall
Declared % Independent directors
33.30% 32.73% 33.33% 34.15% 35.74% 33.51%
1] Proposed for appointment or renewal by the
Nomination Committee * 12.84% 17.55% 26.93% 32.75% 35.46% 24.839%
[2] Tenure as independent director for up to twelve
years 29.03% 27.79% 27.88% 28.66% 29.84% 28.20%
[3] Not having a significant business relationship
with the company 31.71% 30.26% 31.21% 31.90% 34.47% 31.56%
[4] Not holding a directorship, to be a manager or
an employee of significant shareholder or a
shareholder with board representation 32.58% 32.34% 33.01% 33.84% 35.63% 33.09%
[5] Not having other relevant relationship (different
than those in point 4) with significant shareholder
or a shareholder with board representation 32.82% 32.39% 32.93% 33.96% 35.74% 33.18%
[6] Not being a director or executive in subsidiaries
or associated companies 27.23% 28.14% 29.23% 29.87% 31.71% 29.05%
[7]Not to be a company as board director 32.64% 31.87% 32.44% 33.19% 34.77% 32.68%
[8] Not being executive director of the firm in the
previous four years e 33.30% 32.64% 33.22% 33.93% 35.74% 33.42%

& In 2007 the CNMV (the Spanish Securities and Exgea@ommission) modified the information requirements
regarding director proposals. Firms must commuaicaho proposed every director, except for independe
directors. Since 2007 we assume that all independiesctors have been proposed by the nominationntttee,
except when this committee does not exist, oréfdirector has not been formally renewed and wagrmomoted by
this committee before 2007.

® Our corporate governance data begins in 2004efitver this criterion is affected till 2007.
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2.4. Measurable consequences of non-strictly indegets as a result of
regulation and optimal board independence

The proportion of declared independents in the dodrdirectors is the sum of
strictly independent and non-strictly independereaors; therefore the variance of the
percentage of independent directors may be decadpnghe following way;

2 2 2
Jd _Us +Jns+2wswnsl$,sn

where g2 is the variance of the proportion of declared ireefent directors, “s”

refer to strictly independent directors, “ns” to-stoictly independent directors, and
Ps nsiS the correlation coefficient between the promortiof strictly and non-strictly

independent directors.

If we assume that the declared proportion of baadépendence is 1/3 (the
recommended level by the Spanish regulation) amdsfifix the proportion of non-
strictly independents as to reach this level,

DIND, = SIND + NSIND= SIND+(%— SINI%:%

where DIND is the declared proportion of independent direxctior firm “i”,
SIND; of strictly independents and NSINDf non-strictly independents. Then the
variances of the proportion of strictly and noriesty independents are equal, their
correlation coefficient is -1, and the varianceha declared proportion of independents
is zero;

o;=0l+0+2W W p, =200°+ 2 [{-1)= C

In a more realistic setting, where there are fritsi impeding to reach exactly
1/3 (e.g. the number of independents must be agen};

DIND, = SIND + NSIND = SIND+(%— SINDF§J=%+§ [1]

where g, is the deviation respect the desired 1/3 levelefms of variance;

ot =02 +(0%+0? -2 g, p, )+ 2w (0*+07 - 2w g, [p ) p , 707

Given that the variance of the declared proportbmdependents must be the
variance of the deviation, we may compute the valtighe correlation coefficient
between strictly and non-strictly independents ssagy to reach this value;
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2 2 2 2
g. —0; —(Us to; -2l 0, Ebsg)

2w, (02 +0 -2 0, p..)

Pens = [2]

The correlation coefficient reaches -1 just wheereéhare no deviations.
Otherwise it is higher and may be even positivinéf variance of the deviation is high
enough’ Regarding the variance terms, the lower is theamae of deviation the closer
are the variances of the proportion of strictly amah-strictly independents, and the
higher than the variance of the declared propoiondependents are both.

In the benchmark of the optimal board independéineery, if we assume small
and zero mean deviations from the optimal levebadird independence (there may be
frictions generating this deviation, such as théger nature of the number of
independent directors), we may write;

IND, = 81X, +e 3]

where IND is the proportion of independent directors of fifif) X ; is a row
vector with the value of each determinant of optith@ard independence for firm “i”,
£ is a column vector with the factor loadings of leaeterminant according to the

optimal board independence theory, anthe deviation respect to the optimum in firm

“I”. If we assume that SINDin equation [1] is fixed according to equation, [ may
obtain the expected relation between NSj|dBd the board independence determinants.
The factor loadings are the same than for SIbIR with the opposite sign;

NSIND=(%— SIND+giJ=(—;—(,8D)i(+ i@+g}=%’—ﬁﬂ X+( ere)

Also, as a consequence of equation [1] the detemmtsnof board independence
should have no relation with DINDsince it is just 1/3 plus the deviatiog J.

In sum, if firms indeed fix strictly independentelitors according to the optimal
board independence theory and use non-strictlypie@ent directors to fill the gap
between strictly independents and the 1/3 recometetelel, we should expect: i) A
negative correlation coefficient between strictinda non-strictly independents,
approaching -1. ii) The variance of strictly andnsirictly independents should be
similar and higher than the variance of the dedigm®portion of independent directors.
iii) The coefficients of the optimal board independe determinants should be the same
but with the opposite sign in strictly and nondtyi independent directors, being the

® The correlation coefficient between strictly indegents and the deviation must be also considered.
This term gets relevance the higher is the variaficke deviation term, and the higher is this déon
the lower is the value of equation [1] to refldwt behavior of firms.
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predicted sign by the optimal board independeneerthjust in strictly independents.
Iv) Optimal board independence determinants shbalet no explanatory power for the
declared proportion of board independence (it3splds an error term).

2.5 The determinants of the optimal board indepeoééheory

The optimal board independence theory is basechercosts and benefits of board’s
monitoring and advising roles. We analyze it wikte tLinck et al. (2008) empirical
model. However, it is indeed a theory of the sutetof the board of directors and also
has implications for board size. We also analyzto iprovide a wider vision of its
suitability in our data. The optimal board struetdieterminants are:

- Firm complexity in terms of the scope of business and of operatimd
financial structures. Independent directors mayige valuable expertise
and connections to the firm, and complex firms $thdaenefit more from
these factors, resulting in bigger and more inddpenboards. Harris and
Raviv (2008) predict that in some circumstancesiramrease in the
importance of outsiders’ information increases tdpimal number of
outsiders. Then a positive relation is expectedhwibard size and
independence. The proxies used for complexity ame fsize, the
relevance of debt in the capital structure, the lbemof business
segments, and firm age.

- Costs of monitoring and advising Theoretical models of Harris and
Raviv (2008), Adams and Ferreira (2007) and Ral2(®5) suggest a
negative relation between these costs and optinwardb size and
independence. These costs are assumed to be plysitlated to growth
opportunities and information asymmetry betweemdars and outsiders.
We use market to book value of equity, and the dipgnin research and
development to proxy growth opportunities, and lstaturn volatility for
information asymmetry.

- Private benefits Firms with more private benefits available for
management benefit more from the monitoring of pedelent boards.
The models of Harris and Raviv (2008), Adams andédt@a (2007) and
Raheja (2005) generate higher optimal independémeenhigher private
benefits are. Therefore a positive relation is efge with board
independence. We proxy these potential benefith Wwige cash flows
(Jensen, 1986).

- Ownership incentives The ownership structure is one of the main
peculiarities of our sample. As can be seen in &&blit is highly
concentrated. The average ownership of the lagiestholder is 34.91%,
and on average the five largest shareholders hale than 50% of the
firm. The theoretical model of Raheja (2005) preglismaller boards
when insiders and shareholders incentives areedighiso this alignment
reduces the need of outsiders to prevent insidetakie inferior projects.
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As a consequence, the ownership of insiders, alggimcentives, should
be negatively related with board size and indepecele Also in the
Raheja (2005) model, the ownership of outsidersicesl the monitoring
costs (since it generates monitoring benefits) Hretefore a positive
relation is expected with the optimal board sized groportion of
outsiders. However, in our sample, with proprietaryd independent
outside directors, the higher proportion of outsitieectors might mean
higher proportion of independents (higher boarcepahdence) or higher
proportion of proprietary directors (lower boarddépendence). We
conjecture that board independence is positivellated with the
ownership of independent directors, and negativellated with the
ownership of proprietary directors. Finally, givére highly concentrated
ownership structure we add a measure of this cdratemm as an
additional determinant into the Linck et al. (20@hpirical model. We
predict that the larger is the ownership of thesetrolling shareholders
the higher is the control over managers (to aligrentives) and the lower
is the optimal board size and independence (camgistith the findings in
Linck et al., 2008, Lehn et al., 2009, Dutchingkt 2010, and Kim et al.,
2007). We measure directly the ownership of dinectand proxy
ownership concentration by the ownership of theedhrlargest
shareholders (its correlation with the ownershiphef largest shareholder,
the five largest shareholders, and all significstmreholders respectively
is; 0.91, 0.97, 0.91).

- CEO characteristics CEOs with higher perceived abilities are optimall
allowed with less board independence in Hermalish \Afeisbach (1998),
who also argue that firms add insiders into therdb@es part of the CEO
succession process. CEOs ability may be measurégdtiae firm’s past
performance and with their tenure, since succe$SE®Ds remain longer
as CEOs. However, Raheja (2005) argues that tbegsr the CEO is the
more independent the optimal board is to prevemt fiom taking bad
decisions for the firm. To detect this determinaveé use a dummy
variable identifying CEOs that also chair the boaidce it is a measure
of CEOs power not related to its abilities, at tealrectly. Past
performance is measured by the average of thetwastyears industry
adjusted return on assets. Finally, due to limitthe data reported on the
ARCG we are able to obtain proxies of CEOs tenared the succession
process just in firms with executives on the boardis reduces the
sample in 66 observations, and therefore we estithat models of board
independence without and with these proxies. WeptdenCEQO'’s tenure
and proxy the succession process with a dummyhlaridentifying when
CEOs tenure is over 30 yea{rs.

"The CEO is not directly identified in the ARCG. Wéentify CEOs with the following procedure. It is
the chair of the board of directors whenever fieslare CEO-chair duality (636 identifications over
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Finally, we also consider year and industrial sectised effects. Board
independence is measured as the percentage ofatbatb@ependent directors, strictly
independent directors, and non-strictly independictors over the total number of
directors, and board size as the log of the nurabdirectors. The empirical models of
board independence and board size are;

IND = a + S LogFirmSizetr B, Debt B, LogSegmenrtg, LogFirmAge, MIB & R+ D [4]
+B,RETSTD, + B, FCH B, SAPerformaneg3,, CEO Chaiff,, ExDirectors Gwn
+p,IndDirectors_ Ownt S, Pr opDirectors Owhn 5, G+AO IndustryDumin -eg[YearDummies £

LogBoardSize a + 5, LogFirmSizef5, Debi3, LogSegmenfs gHimnAge+ S, MTB+ 5, R Dr
+B,RETSTD, + B, ExDirectors Ownpg, IndDirectors OwrnG, Pr opDirectors Owf, 3iC
+A OndustryDummin es y 0 YearDummies

[5]

where;

- LogFirmSize = Log of market capitalization

- Debt = Long term debt / Total assets

- LogSegments = Log of the number of geographicainseds

- LogFirmAge = Log of the number of years since th@rporation into the
Thomson financial database

- MTB = Market value of equity / Book value of equity

- R&D = R&D expenditures / Total assets

- RETSTD.; = standard deviation of monthly stock return o¥2rmonths
in the preceding year

- ExDirectors_Own, IndDirector_Own, PropDirector_Owrpercentage of
firm's shares held by executive directors, indepehddirectors and
proprietary directors respectively.

- FCF = free cash flow computed as operating incoeferb depreciation
minus total income taxes, interest expense, peledividends, and
dividends on common stock, all divided by totaledasgsee Jensen, 1986,
and Lehn and Poulsen, 1989).

- SAPerformance = average annual industry adjustiesinr@n assets over
two preceding years. Return on assets is the m@ia plus interest
payments, net of tax effects, over the previous j@al Assets.

- CEO_Chair = a dummy variable for CEOs chairinglibard of directors.

1107 firms with ARCG, with two CEOs identified infm/year observations belonging to three firms).
If there is no CEO-chair duality the CEO is ideetif as the highest executive in the board of dorsct
(after the chair if he/she is an executive, 32%iifieations, with two CEOs in 13 observations lmgjmg

to 8 firms). Whenever there are no higher execatme the board, we identify the CEO as the exeeutiv
director belonging to the executive committee of thoard of directors (20 identifications, with two
CEOs for one firm in two consecutive years). Finalwthenever there are no higher executives and also
no executives on the executive committee all exeesitare assumed to be the CEO (46 identifications,
with multiple CEO identification in 8 firms; two GBs for one firm in 12 firm/year observations, and
three CEOs for one firm in three firm/year obseorag). The rest of firm/year observations with no
identified CEO belong to firms with no executives their boards (76 firm/year observations over 1107
belonging to 21 firms). In firms with multiple CEQ85 firm/year observations) we compute their
average tenure to proxy the CEOs tenure.
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For firms with executive directors we also estintae following model,

IND = a + B LogFirmSizet 8, Debt 5, LogSegmentg, LogFirmAge, MIB & R+ D
+B,RETSTD, + B, FCH B, SAPerformanee3,, CEO Chaiff,;, ExDirectors Gwn
+[5,,IndDirectors_ Ownt 3, Pr opDirectors Owh 3, G+, LogCEOTenwr@, Retirement

+A OndustryDummin es y 0 YearDummies [6]

where “LogCEOQOTenure” is the log of CEO’s tenuredaiRetirement” is a
dummy variable identifying whenever CEO'’s tenurevsr 30 years.

Table 3 show summary statistics of the variablessiciered in our analysis, also
by quartiles of market capitalization and acrosars® The mean market capitalization
is € 4,827 Million, that is considerably higher ththe mean $ 1,624 Million in the
Linck et at. (2008) sample, with approximately 70@tns in the US from 1990 to
2004, also used in Wintocki et al. (2012). Evenour first year (2004) the average
market capitalization is higher (€ 4,089 Millionadle 3, panel C). Firms in the second
quartile, by market capitalization, do have a samihean size than the average firm in
Linck et al. (2008), and firms in our smallest di@rare comparable to their median
firm (€ 117 Million). Therefore, their sample indes a higher proportion of smaller
firms. Ownership structure is especially different our sample (and in European
continental economies) than in the US economy. BEwéh bigger firms, the mean
ownership of all block holders in our sample is 5#hen it is 40% in Linck et al.
(2008) US sample. It is high even in the largesngi of our sample (51%). The
ownership of board directors is also considerableur sample; its mean is 8.6% for
executives, 0.32% for independents, and 13% fopretary directors. Linck et al.
(2008) report 1.7% aggregated ownership of non#kex directors, and 6% ownership
of the CEO (medians are 0.97% and 0.11% respegliviekegarding the rest of firms’
characteristics, panel C in Table 3 show the eftdcthe crisis; Return on assets
decreases over time, as the market to book ratiddo measure of free cash flow is
around 3% of total assets, lower than the medianr6#e Linck et al. (2008) sample,
but bigger than their average (-1.4%). Firm ageasueed by the incorporation in the
Thomson Financial database, is 16 years on average;13 years in Linck et al.,
(2008). Finally board size reflects the bigger sasz®ur firms, with an average of 11.3
members when it is just 7.5 in Linck et al. (2008 percentage of firms with CEO
chairing the board of directors is similar in batamples, and the proportion of
executive directors is lower in our sample (18%suer34%) probably due to the bigger
size of our firms (Table 2, panel B).

® Given that any tendency in stock prices might digteese capitalization based subsamples, quastites
computed every year.
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Table 3. Descriptive statistics

Firm characteristics are the stock market capititn, long term debt over total assets, the nurabgeographical segments, firms age (years sime@torporation into the Thomson financial
database), market value over book value of equityggstments in research and development, the ystahdard deviation of month stock return (RETSTi&e cash flow over total assets, and
return on assets. Firms’ characteristics come fitmeriThomson Financial database. Ownership struganables come from the ARCG and are the ownershipe largest shareholder (C1), of
the three largest shareholders (C3), of the fifttgdst shareholders (C5), of all large sharehol@tbisse with an ownership large than 3% and boamekctbrs), of executive directors,

independents, proprietary directors, and the ovniersf the CEO for firms with executives on the lbaf directors (ARCG do not provide information tre ownership of non-director

executives). Tenure data also come from the ARG&isavailable just for firms with executives irethboards. Panel A provides descriptive statisticall variables for the overall sample.

Panel B provides the mean value of variables byttes of firms ordered by market capitalizationua®tiles are recomputed each year. Panel C protidemean value by years every two
years.

Panel A: Overall sample Panel B: Means by market capitalization quartiles Panel C:Means by Year

# Obs Mean Std. Dev.  Min Max First (largest) Second Thirdth Fourth 2004 2006 2008 2010 2012
Firms characteristics
Market Capitalization (mill €) 952 4,827.20 12,250.98 7.95 104,544.90 16,819.08  1,925.17 515.69 117.35 4,089.41 6,261.24 4,239.23 4,305.65 4,025.24
Debt/Total Assets 952 0.20 0.17 0.00 1.22 0.27 0.21 0.20 0.14 0.17 0.21 0.21 0.20 0.22
# Geogrphical Segments 952 3.30 228 1.00 10.00 4.01 3.44 3.00 2.77 2.49 2.88 3.28 3.76 4.15
Firm age (# years) 952 16.04 5.20 5.00 25.00 17.66 16.37 15.41 14.75 13.28 15.04 15.75 17.33 19.07
MTB 952 2.68 359 011 47.41 3.75 2.94 2.38 1.66 3.03 4.28 2.08 1.84 1.86
R&D (thousand €) 952 2.35 22.96 0.00 322.01 0.01 3.95 5.05 0.35 1.66 3.01 2.82 1.86 1.87
RETSTD 952 0.09 0.05 0.01 0.74 0.08 0.09 0.10 0.10 0.06 0.08 0.11 0.09 0.12
Free Cash Flow/Total Assets 952 0.03 0.07 -0.97 0.38 0.04 0.04 0.03 0.02 0.04 0.04 0.03 0.03 0.03
ROA 952 4.42 7.35 -33.42 42.73 6.78 5.62 3.60 1.69 5.12 6.32 4.36 3.73 1.48
Ownership structure (%)
Cc1 952 34.91 25.55 0.04 99.50 33.44 41.28 36.94 27.98 34.48 38.52 35.43 34.16 31.37
c3 952 48.86 24.42 0.04 99.50 46.78 53.67 50.79 44.20 47.59 51.46 49.56 48.80 46.46
C5 952 53.91 23.81 0.04 99.50 49.70 58.02 56.51 51.37 52.00 55.54 54.85 54.38 52.39
All large shareholders 952 56.89 2395 0.04 99.81 51.01 61.07 59.84 55.61 54.03 57.28 58.57 58.23 55.56
Executive directors 952 8.65 19.46 0.00 96.91 3.73 8.62 13.22 9.01 10.82 12.45 6.45 7.50 5.42
Independents directors 952 0.32 1.03 0.00 12.31 0.26 0.34 0.30 0.38 0.32 0.33 0.31 0.35 0.28
Proprietary directors 952 13.38 20.17 0.00 99.50 8.04 13.94 14.45 17.06 10.52 10.69 15.01 14.67 15.81
CEOQ's ownership 886 7.33 18.56  0.00 96.91 2.93 5.36 12.35 9.19 9.58 11.44 4.68 5.58 3.92
Tenure (# years)
Average of executive directors 886 9.26 7.35 0.00 43.50 8.74 9.57 9.73 8.95 8.55 8.44 9.16 10.05 9.89
CEQ's tenure 886 11.36 10.31 0.00 52.42 11.68 11.71 11.12 10.84 10.16 10.46 11.41 12.21 12.02
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3. Empirical results
3.1. Descriptive statistics and the recommendeel lefvboard independence

The recommended level of board independence maycentirms to fill the gap
between their optimal level and the recommended witle non-strictly independent
directors just if firms do want to meet the recomnahegion. Then, a first step is to detect
whether firms do want to meet the recommendatianceSwe cannot observe the
intention of firms we classify a firm as wanting hoeet the recommendation if on
average their declared proportion of independesdshres 1/3. Approximately half of
our observations belong to firms classified as wagnto meet the recommendation (see
Table 4, panel A). However, almost all observatibetong to firms with non-strictly
independent directors (91.5%). It is a widespregze tof corporate director among
small and large firms (93.7% and 94.1% respectivelyable 4, Panel A). Therefore,
the optimal board independence theory in conjunctuith the recommended level of
board independence is not able to explain the poesef non-strictly independents in a
large fraction of our sample (63 firms with nonisty independents classified as not
wanting to meet the recommended level of indepetelerepresenting 46.5% of our
observations). Firms classified as not wanting &etrthe recommendation do indeed
present a quite lower level of declared board iedepnce (21% in front of 46.6% in
firms meeting, and the difference is statisticalignificant, Table 4 Panel B). However,
the declared level of board independence is sutistignhigher in firms with non-
strictly independent directors than in firms withothem (34.2% and 25.7%
respectively, a difference also statistically sfigaint, Table 4 Panel B) although this
difference is reversed in 2012. Furthermore, ambeg4d64 observations belonging to
firms meeting the recommended level, 303 meetahks to non-strictly independent
directors. Non-strictly independent directors set@rbe quite relevant among firms
wanting to meet the recommended level of indepetgleaimost half of our sample.
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Table 4. Firms with non-strictly independents and irms meeting the

recommended level of independence

Firms are classified as meeting the recommendeel lefvboard independence whenever their averagardec
proportion of independent directors reaches 1/ghefboard. Firms are classified as with non-syigtdependent
directors whenever present non-strictly indepersl@ntany year. Panel A show, by year and markeitalggation

quartiles, the number of firms analyzed, and thmimer and the percentage of observations belongiegc¢h type of
firm. The last two columns show the number of obstons belonging to firms meeting the recommeniéedl of

board independence just with strictly independémtctbrs, and those who need non-strictly indepenhdeectors to
meet the recommended level. Panel B show, by yehmarket capitalization quartiles, the average graage of
declared independent directors in all analyzeddijrim firms with non-strictly independent directoirs firms without
non-strictly independent directors, in firms megtthe recommended level of board independencerafidris not
meeting it. Coefficients in bold identify when it rejected the null hypothesis of equal mean proporof

independents among firms having and not having stoatly independents, and among firms meeting aot
meeting the recommended level of independence avBiBo of significance level. The hypothesis is aradywithy

the t test of means comparison (see Hamilton, 2013)

Panel A
# Firms Firms with non-strictly Firms meeting recommendend independence
# Obs % # Obs % #.just Yvith # Yvith .non—
strictly indep strictly indep
Years
2004 110 103 93.6% 53 48.2% 15 38
2006 109 102 93.6% 50 45.9% 15 35
2008 106 97 91.5% 51 48.1% 18 33
2010 105 94 89.5% 54 51.4% 21 33
2012 98 86 87.8% 51 52.0% 21 30
Market Capitalization quartiles
First - largest 237 223 94.1% 151 63.7% 77 74
Second 238 222 93.3% 102 42.9% 19 83
Third 239 203 84.9% 89 37.2% 37 52
Fourth 238 223 93.7% 122 51.3% 28 94
All 952 871 91.5% 464 48.7% 161 303
Panel B

Mean % of declared independent directors

. . Recommended level of
Non-Strictly independents

independence
. Firms with Firms Firms . Firms not
All firms without meeting meeting
Years

2004 33.3% 35.0% 8.0% 48.5% 19.1%
2006 32.7% 34.4% 8.3% 48.5% 19.4%
2008 33.3% 34.0% 25.6% 45.6% 22.0%
2010 34.1% 34.2% 33.6% 45.0% 22.7%
2012 35.7% 34.8% 42.2% 46.6% 23.9%

Market Capitalization quartiles
First - largest 39.4% 39.4% 39.7% 49.9% 21.0%
Second 31.7% 32.2% 24.5% 44.1% 22.3%
Third 29.6% 31.3% 20.3% 45.9% 20.0%
Fourth 33.3% 33.8% 27.0% 45.3% 20.7%
All 33.5% 34.2% 25.7% 46.6% 21.0%

Furthermore, the variance of strictly and of namety independent directors is
higher than the variance of the declared proporibimdependents in the subsample of
firms classified as wanting to meet the recommeniéeél of board independence
(except for non-strictly in 2012, however the diffiece is not statistically significant
from 2008), not when all firms are considered (Jeble 5, Panel A). The null
hypothesis of equal standard deviation of striethyl non-strictly independents is just
rejected when all firms are considered. In addjtitve correlation coefficient between
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strictly and non-strictly independents is negativall samples and subsamples, but it is
closer to -1 in firms wanting to meet the recomnezhthdependence level, although
this difference is decreasing along years (Tableanel B). Finally, firm size seems to
be relevant, in smaller firms wanting to meet teeommendation there is the highest
difference between the variance of strictly andnoh-strictly independents with the
variance of declared independents (also statitis@gnificant), and the closest to -1
correlation coefficient between strictly and nonesty. Since the optimal board
independence is positively related to board siz the number of independents is a
positive integer, it may me more difficult to mebe recommended level of board
independence among smaller firms.

Table 5. Variability and correlation of independentdirectors
Firms are classified as meeting the recommendeel lefvboard independence whenever their averagiareec
proportion of independent directors reaches 1/3hefboard. Panel A show, by years and market digaition
quartiles, for all firms and for firms meeting trecommended level of boar independence; the stdritdasiation of
the percentage of independent directors over bsiaedas declared by firms, just with strictly indagdent directors,
and just with non-strictly independent directoran®l B present the correlation coefficient betwdenpgercentage of
strictly independent directors and the percentafjeam-strictly independent directors, taking intoceunt all
observations and just observations belonging tosfimeeting the recommended independence. The atioreis
also computed by year and by market capitalizagioartile subsamples. Coefficients in bold identifiyen the null
of equal standard deviation of strictly and nonesiyr independents is rejected with a 5% of stat#dtsignificance. *
identifies when the null of equal standard deviatiban the proportion of declared independent thrsds rejected
with 5% of statistical significance. The hypothdsisinalyzed withy the F test of standard deviatiomparison (see
Armitage et al, 2002, 149-153)

Panel A: Standard deviation of the % of independent directors

Firms meeting recommended

Alfims independence
Years Declared Strictly Non-strictly Declared Strictly Non-strictly
2004 20.2% 13.3%* 20.2% 14.0% 16.0% 20.8%*
2006 20.0% 15.5%* 19.0% 15.3% 18.1% 22.8%*
2008 16.9% 15.8% 15.4% 13.3% 17.6% 17.3%
2010 16.7% 16.6% 13.3%* 13.7% 17.2% 15.3%
2012 17.7% 17.2% 11.6%* 15.5% 15.9% 13.0%
Market Capitalization quartiles
First - largest 18.7% 18.0% 15.1%* 14.2% 16.3% 17.0%*
Second 16.9% 15.0% 16.1% 14.4% 16.9% 18.1%*
Third 18.4% 16.5% 17.4% 14.5% 20.0%* 21.9%*
Fourth 17.6% 17.1% 18.9% 12.7% 18.9%* 22.1%*
All 18.2% 17.0%* 17.0%* 14.1% 18.3%* 19.7%*

Panel B: Correlation coefficient between the percentage of strictly and non-strictly independent directors

Firms meeting recommended

Years All firms independence
2004 -0.3254 -0.7388
2006 -0.3445 -0.7434
2008 -0.4147 -0.708
2010 -0.3916 -0.6493
2012 -0.2922 -0.4412
Market Capitalization quartiles
First - largest -0.3769 -0.6359
Second -0.4087 -0.665
Third -0.4162 -0.7624
Fourth -0.5249 -0.8175
All -0.4221 -0.7272
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3.2. The empirical model of optimal board indeperude
3.2.1 All firms

The empirical models of board independence anddbsize are estimated with
firm fixed effects (equations [4], [5] and [6]) thalso detect de industry fixed effects
and therefore industrial sector dummies are ndudez. Inference is based on robust
standard errors clustered by firm (Huber, 1967, t&/Hi980, 1982, and Petersen, 2009).

Our third prediction regarding the consequences tltdé optimal board
independence theory jointly with the recommendeegllef board independence as the
origin of strictly independent directors is to fitlde expected signs of board structure
determinants when dependent variable is the prigpodf strictly independents and the
opposite sign when it is the proportion of noneslyiindependents. Columns 1 to 6 of
Table 6 present the estimation of the empirical e®df board independence. Although
several coefficients of explanatory variables pméesthe opposite sign when the
dependent variable is changed from strictly to styictly independents proportion (e.g.
firm size or business segments) this is not the nwith statistically significant
coefficients. In general the sign is the expecte@ @according the optimal board
independence theory with both dependent varialhes proportion of strictly and of
non-strictly independents. Just firm age presatissically significant coefficients with
the opposite sing, being with strictly independeth® expected sing, probably
consequence of firms replacing non-strictly bycstyiindependents as suggested also
by the descriptive statistics in Table 2. The owhagy of the largest shareholders is also
statistically significant with both dependent vaies but present the same and expected
sign in both cases. Models of columns 2 and 5, &&hl are with the strictly
independents dependent variable, and just firm aagk the ownership of the largest
shareholders are statistically significant, bothhwhe expected sing. Contrary to the
optimal board theory as the origin of non-stridtiglependents, models of columns 3
and 6, with non-strictly independents as the depetigpresent even a better fit, with 6
statistically significant variables in model 3 ahth model 6. Just in model of column 3
there are statistically significant coefficientslwihe unexpected sing; Performance and
firm age, both with low statistically significanc&@he R of models with non-strictly
independents as the dependent variable is sligiglyer than when it is the proportion
of strictly independents. When we aggregate boeddent variables in the declared
level of board independence (columns 1 and 4 oleT@p our fourth prediction is to
find no explanatory power of board structure deteamts; the overall fit in terms of’R
is lower, but there are seven statistically sigaifit coefficients and just one of them
present an unexpected sign (MTB in column 4), aigioit is with low statistically
significance. Overall, these results do not cleagypport the optimal board
independence theory and governance recommendai®riee origin on non-strictly
independents. Our results might be due to a poopiremal model of board
independence, however the overall fit is substh(fahigher than 18% in all models,
itis 17% in Linck et al., 2008, with a much biggample, 8840 observations) and the
sign of the statistically significant variablesnsgeneral the expected one according the
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optimal board independence theory. Furthermorapaddanalysis of our determinants
of board structure, analyzing their explanatory powith board size as the dependent
variable, also shows a reasonable fit. AlthouglisRust 11% (column 7 in Table 6, it is
44% in Linck et al.,, 2008, with 10636 observationa)l statistically significant
coefficients present the expected sing and theststad significance is just 10% in one
of the seven statistically significant coefficientBhen, our overall results provide
evidence of firms taking into account the determimaof the optimal board
independence (structure) theory, and do not sughrtoptimal level jointly with the
recommended level of board independence as thenafgnon-strictly independents.
We control the effect of any possible outlier (edue to measurement error)
winsorizing all explanatory variables (with peralg 1% and 99%, and with
percentiles 5% and 95%) and obtain qualitativelyivement results, available on
request.
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Table 6. Board structure

The empirical models of optimal board independdeceations [4] and [6]) and of board size (log dfitectors, equation [5]) are
estimated with firm fixed effects. t statistics aneparenthesis and are computed with robust steneaors clustered by firm
(Huber, 1967, White, 1980, 1982, and Petersen, )2@xlared board independence (models 1 and dgdemposed into strictly
board independence (models 2 and 5) and non-gtittdependence (models 3 and 6). Debt is long teivt over total assets,
LogSegments is the log of the number of geograpbegments, MTB is the market value over book valuequity, R&D is R&D
expenses over total assets, RETSTIB the standard deviation of previous year montaturns, FCF is the free cash flow scaled
by total assets, SAPerformance is the two preweas's average industry adjusted return on asS&6),_Chair identifies when the
CEO chairs the board of directors, ExDirectors_QimuDirectors_Own, PropDirectors_Own) is the petcehshares held by
executive directors (independent and proprietargaotiors, respectively), C3 is the percent of shaueld by the three largest
shareholders, LogCEOTenure is the CEO’s tenurerdRetnt is a dummy variable to detect CEO’s withrenthan 30 years tenure.
F is a test of the joint statistical significandeatl explanatory variables. *** denotes signifieanat the 1% level; ** denotes
significance at the 5% level; * denotes significaiat the 10% level.

% Independent directors Board size
Prediction  Declared Srtictly Non-Strictly  Declared Srtictly Non-Strictly  Prediction
() 2) B) (4) 5) (6) )
Log(Market
Capitalization) (+) 0.0033 -0.0063 0.0096 0.0048 -0.0039 0.0087 (+) 0.0538***
(0.2909) (-0.4931) (0.6563) (0.4533) (-0.2948) (0.5925) (4.1605)
Debt (+) 0.031 0.0021 0.0289 0.0273 0.005 0.0223 (+) 0.1844%***
(0.6459) (0.0402) (0.5248) (0.5413) (0.0903) (0.372) (2.6251)
LogSegments (+) 0.014 -0.0165 0.0305%** 0.0118 -0.0142 0.026** (+) 0.0017
(1.5165) (-1.4483) (2.6502) (1.2647) (-1.1903) (2.0963) (0.1008)
LogFirmAge (+) 0.1061 0.3076*** -0.2016* 0.1398* 0.2767** -0.1369 (+) 0.3199**
(1.2496) (2.8904) (-1.6754) (1.7234) (2.5742) (-1.2317) (2.5326)
MTB (-) 0.0027 0.0019 0.0008 0.0032* 0.002 0.0012 (-) -0.0048
(1.6029) (0.9896) (0.3168) (1.9133) (1.104) (0.4832) (-1.263)
R&D (-) -0.1523 -0.1321 -0.0202 -0.1227 -0.1069 -0.0158 (-) -1.0307***
(-0.4129) (-0.2266) (-0.0678) (-0.3057) (-0.1879) (-0.0603) (-6.5569)
RETSTD, ) -0.0013 0.0492 -0.0505 0.0296 -0.0023 0.0319 () -0.0682
(-0.014) (0.3305) (-0.3891) (0.3044) (-0.0141) (0.2283) (-0.5171)
FCF (+) 0.0162 -0.0346 0.0509 0.0321 0.0031 0.0289
(0.1635) (-0.5009) (0.5106) (0.3098) (0.047) (0.2944)
SAPerformance (-) 0.0013 -0.0004 0.0018* 0.0011 -0.0004 0.0015
(1.4534) (-0.3889) (1.853) (1.3673) (-0.3434) (1.4668)
CEO_Chair (+) 0.0172 0.0149 0.0023 0.0155 0.0202 -0.0048
(0.8014) (0.7897) (0.1127) (0.6464) (1.0108) (-0.2231)
ExDirectors_Own (-) -0.0003 0.0002 -0.0005 0.0001 0.0003 -0.0002 (-) 0.0013
(-0.6358) (0.2172) (-0.4825) (0.264) (0.3366) (-0.1998) (1.2485)
IndDirectors_Own (+) 0.0401*** -0.0015 0.0415%** 0.0405%** -0.0016 0.0421%** (+) 0.0087**
(8.986) (-0.3227) (7.0307) (9.0449) (-0.3552) (6.9598) (2.4721)
PropDirectors_Own (-) -0.0006 0.0006 -0.0012%** -0.0004 0.0009 -0.0012** (+) 0.0013**
(-1.6184) (1.0892) (-2.2071) (-0.9528) (1.4068) (-2.136) (2.1952)
Cc3 (-) -0.0023*** -0.001* -0.0013* -0.0025%** -0.001* -0.0015%* (-) -0.0018*
(-3.5737) (-1.8818) (-1.7179) (-3.9818) (-1.9283) (-1.9955) (-1.753)
LogCEOTenure (-) -0.0016 0.0008 -0.0024
(-0.2327) (0.1405) (-0.3265)
Retirement (-) -0.0575%** -0.0661 0.0086
(-3.0681) (-1.2339) (0.1468)
Constant 0.124 -0.5856** 0.7096** 0.0327 -0.5266* 0.5594* 1.2656***
(0.5877) (-2.0669) (2.3551) (0.1618) (-1.8506) (1.9285) (3.778)
Year fixed effects Yes Yes Yes Yes Yes Yes Yes
# Obs 952 952 952 886 886 886 952
R? 0.182 0.2603 0.2819 0.2105 0.2444 0.2686 0.1103
R? Adjusted 0.1626 0.2427 0.2649 0.1889 0.2226 0.2484 0.0921
F 6.4713%** 4.4929%** 7.7387*** 7.9986*** 4.0677*** 7.4821%** 7.0193***

3.2.2 Firms wanting to meet the recommended levabard independence

We replicate the analysis allowing a different ¢ioefnt of board structure

determinants in firms classified as wanting to nibet recommended level of board
independence. For this we add, as new explanatangahbles, the multiplication of a
dummy variable identifying firms classified as wagtto meet the recommendation
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(MeetIR) with the determinants of board independeriResults, in Table 7, are not
consistent with the optimal board independencerthes the origin of non-strictly
independents in firms classified as wanting to nthet recommended independence
level. Wald tests of the join statistical signific of the new variables just show
significance when the dependent variable is théaded proportion of independents (at
5% level). Regarding individual variables, no &atally significant different
coefficient is found for board structure determitsaim firms classified as wanting to
meet the independence recommendation when the depewariable is the proportion
of strictly and of non-strictly independents in retslof columns 2 and 3. Just when the
retirement and CEOs tenure variables are takeraictount and strictly independents is
the dependent variable (column 5, Table 7) ther@ ssatistically significant different
coefficient, it is the ownership of executives thais the expected sing just for firms
wanting to meet the recommendation (0.0013-0.00B862), although a Wald tests
does not reject a zero value. When the dependeniheisproportion of declared
independents (columns 1 and 4), there are threerdeiants (R&D, the ownership of
proprietary directors, and C3 just in model of cotu4) with a statistically significant
different coefficient in firms classified as wargito meet the recommendation, but just
R&D present and overall unexpected sing in thosmadi(-4.128+4.1508=0.0228) in
column 1, not in column 4 (-4.019+4.0068=-0.012dphwever, a Wald test of the
statistical significance of these sums is unablesfect zero value in both cases. In sum,
even in firms classified as wanting to meet theomemended level of board
independence, statistically significant board striee determinants present the expected
sing in all our measures of board independencegpixbe retirement proxy in column 6
(non-strictly independents) and executive directovaership in column 2 (strictly
independents). Furthermore, the overall fit of thedel is better when the dependent is
the proportion of non-strictly independents (imtsrof R and of statistically significant
coefficients with the expected sign). We also ested the models of board
independence in Table 7 just with the observatiohdirms wanting to meet the
recommendation, and winsorized all explanatory aldes (with percentiles 1% and
99%, and 5% and 95%), and the overall results mremdboth cases. Results omitted to
save space.

24



Table 7. Board structure and the recommended indepelence level

The empirical models of optimal board independgecgiations [4] and [6]) ae estimated with firm fixeffects. t statistics are in
parenthesis and are computed with robust standestseclustered by firm (Huber, 1967, White, 198082, and Petersen, 2009).
MeetIR is a dummy variable identifying firms cldisi as meeting the board independence level re@rdation (those with an
average percentage of declared independent disemaching 1/3). See Table 6 for a descriptionxplamatory and dependent
variables. Wald F (xMeetIR) is a test of the jostatistical significance of all variables multiglidy MeetIR. *** denotes
significance at the 1% level; ** denotes significarat the 5% level; * denotes significance at 1 level.

Prediction Declared Strictly Non-Strictly Declared Strictly Non-Strictly
(1) (2) 3) (4) (5) (6)
Log(Market Capitalization) (+) -0.0019 -0.012 0.0101 0 -0.0126 0.0125
(-0.1503) (-1.0299) (0.8074) (-0.0037) (-1.0474) (1.0823)
Debt (+) 0.0356 0.0323 0.0032 0.0354 0.0252 0.0102
(0.6893) (0.6287) (0.0716) (0.6262) (0.4433) (0.217)
LogSegments (+) 0.0045 -0.0133 0.0178 0.0004 -0.0156 0.016
(0.4143) (-1.2056) (1.6413) (0.038) (-1.3926) (1.4418)
LogFirmAge (+) 0.0814 0.2358** -0.1544 0.1038 0.209** -0.1052
(0.8915) (2.309) (-1.4435) (1.1123) (2.0059) (-0.9762)
MTB (-) 0.0018 0.0007 0.0011 0.0021 0.0014 0.0007
(1.2691) (0.3813) (0.488) (1.3494) (0.8562) (0.2903)
R&D (-) -4.128* -0.0584 -4.0696 -4.019** 0.1389 -4.1579
(-1.9433) (-0.0172) (-1.4106) (-2.4257) (0.0399) (-1.3594)
RETSTD, 4 (-) 0.0615 0.0354 0.0261 0.0912 0.0206 0.0706
(0.5759) (0.2536) (0.2597) (0.8074) (0.1437) (0.638)
FCF (+) -0.0559 -0.1153 0.0595 -0.0085 -0.0769 0.0684
(-0.5329) (-1.5097) (0.4321) (-0.0716) (-1.3007) (0.4656)
SAPerformance (-) -0.0001 -0.0018 0.0017 0.0006 -0.0015 0.002
(-0.1113) (-1.4314) (1.3291) (0.5676) (-1.1124) (1.5049)
CEO_Chair (+) 0.0306 0.0011 0.0295 0.0313 0.0096 0.0218
(1.6137) (0.0566) (1.4007) (1.5151) (0.4903) (1.0655)
ExDirectors_Own (-) -0.0003 0.0011* -0.0013*** -0.0002 0.0013** -0.0015%**
(-0.5239) (1.8252) (-2.8248) (-0.3357) (2.3283) (-3.3716)
IndDirectors_Own (+) 0.0406*** 0.0024 0.0383*** 0.0398*** 0.0021 0.0376%**
(20.4738) (1.1639) (14.5836) (17.4653) (0.9866) (12.4914)
PropDirectors_Own (-) 0 0.0006 -0.0006 0.0001 0.001 -0.0008*
(0.0101) (1.189) (-1.5743) (0.3164) (1.6006) (-1.9325)
Cc3 (-) -0.0014%** -0.0006 -0.0009 -0.0013** -0.0007 -0.0007
(-3.0059) (-0.9064) (-1.285) (-2.4728) (-0.9917) (-0.9193)
LogCEOTenure (-) 0.0028 -0.0007 0.0035
(0.4371) (-0.1253) (0.5616)
Retirement (-) -0.0226 -0.074***  0.0514%**
(-1.213) (-2.7325) (2.7155)
Log(Market Capitalization) x MeetIR 0.0141 -0.002 0.0161 0.0091 0.0059 0.0032
(0.7269) (-0.0733) (0.5261) (0.4965) (0.2125) (0.1055)
Debt x MeetIR -0.0055 -0.0446 0.0391 0.0017 -0.0207 0.0224
(-0.0575) (-0.3728) (0.2872) (0.017) (-0.1618) (0.1614)
LogSegments x MeetIR 0.0199 0 0.0199 0.0219 0.0095 0.0124
(1.0896) (0) (0.7648) (1.1875) (0.3404) (0.4656)
LogFirmAge x MeetIR -0.0355 0.1038 -0.1393 -0.0108 0.0636 -0.0744
(-0.545) (1.3441) (-1.535) (-0.1605) (0.7944) (-0.8406)
MTB x MeetIR 0.0054 0.0016 0.0038 0.0043 0.0003 0.004
(1.3936) (0.3061) (0.6751) (1.1175) (0.0574) (0.7676)
R&D x MeetIR 4.1508* 0.164 3.9868 4.0068** 0.0284 3.9784
(1.9008) (0.047) (1.3778) (2.2941) (0.008) (1.2978)
RETSTD; x MeetIR -0.1015 0.0553 -0.1567 -0.1041 -0.0037 -0.1004
(-0.6313) (0.2037) (-0.6647) (-0.6138) (-0.0124) (-0.3953)
FCF x MeetIR 0.2583 0.2146 0.0436 0.1664 0.2567 -0.0903
(1.3482) (1.1926) (0.2038) (0.795) (1.1991) (-0.4108)
SAPerformance x MeetIR 0.0024 0.0022 0.0002 0.001 0.0016 -0.0006
(1.3586) (1.1253) (0.0926) (0.5086) (0.707) (-0.2913)
CEO_Chair x MeetIR -0.0257 0.0317 -0.0574 -0.0376 0.0222 -0.0599
(-0.5522) (0.8583) (-1.4968) (-0.6971) (0.5476) (-1.4026)
ExDirectors_Own x MeetIR -0.001 -0.0025 0.0015 -0.0008 -0.0033* 0.0025
(-0.8246) (-1.3544) (0.7438) (-0.635) (-1.8223) (1.3238)
IndDirectors_Own x MeetIR -0.0043 -0.0267 0.0225 0 -0.0259 0.0259
(-0.1477) (-1.5947) (0.653) (-0.0015) (-1.4252) (0.6868)
PropDirectors_Own x MeetIR -0.0023** -0.0008 -0.0015 -0.0023** -0.0015 -0.0007
(-2.5403) (-0.7273) (-1.1062) (-2.2646) (-1.2397) (-0.5132)
C3 x MeetIR -0.0015 -0.0007 -0.0008 -0.0019* -0.0004 -0.0015
(-1.4194) (-0.6961) (-0.5471) (-1.8377) (-0.4222) (-1.1065)
LogCEOTenure x MeetIR -0.0051 0.0043 -0.0094
(-0.3506) (0.3515) (-0.6326)
Retirement x MeetIR -0.057 0.004 -0.061
(-1.4519) (0.0391) (-0.6326)
Constant 0.2006 -0.4922 0.6928 0.121 -0.4013 0.5223*
(0.9332) (-1.6866) (2.288) (0.5871) (-1.3624) (1.7739)
Year fixed effects Yes Yes Yes Yes Yes Yes
N 952 952 952 886 886 886
R? 0.2292 0.2815 0.316 0.2502 0.2657 0.2967
R? Adjusted 0.1989 0.2532 0.2891 0.2147 0.231 0.2634
F 37.9463%**  51037%**  16.7342%**  36.8442%**  4.9634%**  13.1417%**
Wald F (xMeetIR) 1.77** 1.01 0.98 1.75*%* 0.91 0.99
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3.2.3. Firm performance and optimal board indeperude

Our previous results show no evidence of the optboard independence theory
jointly with corporate governance regulation as t¢hnigin of non-strictly independent
directors. Furthermore, Tables 6 and 7 show fireacting to the determinants of
optimal board structure to set the overall declatemhrd independence, strictly
independence and non-strictly independence. Howeusce optimal board structures
should have no effect on firm performance (e.gle€et al, 2008, Lehn, et al 2009, or
Dutchin et al, 2010), we analyze the effect of a@lifferent board independence
measures on firm performance to provide furthedence on the optimality of declared
board independence and its decomposition amorgjlg@nd non-strictly independents.

Given that firm performance may affect corporatgegnance settings (e.qg, it is
optimal to allow a less independent board to sigfuae<CEOs with positive past
performance records, Hermalin and Weisbach, 1988),fixed effects estimators may
be biased when performance is the dependent variabtl corporate governance
variables the explanatory ones, we need to cofdrotndogeneity. Indeed, Wintoki et
al. (2012) found that firm fixed effects providerxt estimations of board structure
models, but not of performance models, and proples&ynamic System panel GMM
estimator developed by Holtz-Eakin et al. (1988kllno and Bond (1991), Arellano
and Bover (1995), and Blundell and Bond (1998).hW\itis econometric technique we
address endogeneity in several terms; fixed ungbddreterogeneity, simultaneity, and
the dependence of current board structure on pabtations of performance. However,
although this technique is superior to OLS and pdata firm fixed effects in order to
generate non-biased estimates due to endogenditgas generate biased estimations
in the presence on time varying unobserved hetemte Unfortunately, statistical
tests may not detect potential misspecificatiorthef coefficient bias introduced by the
misspecification falls below a certain thresholthuad 25% in Wintoki et al (2012).
Furthermore, the power of these tests is weakemialler samples.

Our dependent variable is performance, we measurg the return on assets,
and our key explanatory variables are our measafré®ard independence. Since the
Dynamic System GMM estimator is biased in the preseof time varying
heterogeneity our control variables are those tiae/ing variables that may affect
board independence and also firm performance. WWlewfoWintoki et al (2012) to
select those variables adding the log of board ®za subset of variables used in
equation [4] as follows;

Performance=a + ¢, Performange+...+J, Performapger 5  INIB, LogBiSizer [7]
+B,LogFirmSizet B, Debt B, LogSegment®, LogFirmAge, MT®  RETSTD
+B,CEO_ Chair+ yOYearDummiese

where the definition of the control variables asdraequation [4]. However, we
also take into account the other determinants @rdondependence considered in
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equations [4] and [6]. In the Dynamic System pad®M estimations all explanatory
variables are analyzed as non-strictly exogenousahlas except firm age and the year
dummy variables (strictly exogenous). One lag whfperformance is introduced to get
its dynamics, it is sufficient based on OLS estiorabf the performance models with
different lag stricture specifications includingdustrial sector fixed effects. This
methodology obtains the coefficients of the perfange model with the simultaneous
estimation of the model in differences and in Isvéhstruments in the differenced
equation are lags 2 to 6 of return on assets aradl obn-strictly exogenous variables,
and the first difference of strictly exogenous ahtes. Instruments of the equation in
levels are lag 1 of the first difference of retusn assets and of all non-strictly
exogenous variables, and the level of the strielggenous variables. Our regressions
are executed using xtabond2 in Stata, with the steps estimator and the collapse
option. This option reduces the number of instrutsiesince creates one for each
variable and lag distance instead of one for eaclable, lag distance and time period.
Standard errors are modified with the Windmeij&Q&) small sample correction.
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Table 8. Firm performance and board structure
Empirical models firm performance estimated wite tbynamic System GMM estimator (Holtz-Eakin et 4B88, Arellano and
Bond, 1991, Arellano and Bover, 1995, and Bluneeti Bond, 1998). It is estimated in two steps dhidstruments are collapsed.
Standard errors are modified with the Windmeijeb0®) finite-sample correction. Performance (the etelent variable) is
measured by return on assets (calculated as theaoehe plus interest payments, net of tax effemtsr the amount of the previous
year's total assets), LogBoardSize is the log ef tamber of board directors, see Table 6 for tisé o€ explanatory variables.
Log(FirmAge) and year dummy variables are assuntéctlg exogenous. AR(1) and AR(2) are tests fostforder and second-
order serial correlation in the first-differencedsiduals, under the null of no serial correlatidine Hansen test of over-
identification is under the null that all instruntemare valid. The Diff-in-Hansen test of exogen&tynder the null that instruments
are exogenous (GMM refer to all non-strictly exoges variables, and Exogenous instruments to stestbgenous variables). The
instruments used in the GMM estimation are: In differenced equation: lags 2-6 of ROA and of alhsstrictly exogenous
variables, and the first difference of strictly geaous variable; in the level equations: lag Teffirst difference of ROA and of all

non-strictly exogenous variables, and the levethef strictly exogenous variables. *** denotes digance at the 1% level; **
denotes significance at the 5% level; * denotesiit@nce at the 10% level.

Determinants of Equation [4]

Determinants of Equation [6]

Model of Wintoki et al. (2012)

(1) (2) 3) (4) (5) (6) @) (8) ©) (10) (11) (12)
ROA, 0.3502*%**  0.3239***  0.3047***  0.3171*** 0.4569***  0.4554***  0.4637***  0.4536*** 0.556*** 0.5267***  0.5006***  0.5157***
(3.1284) (2.852) (2.7337) (2.6113) (4.3047) (4.0428) (4.478) (4.4501) (3.7513) (4.4875) (4.0809) (4.626)
Declared Independents -0.9559 -1.655 -1.4405
(-0.2687) (-0.389) (-0.469)
Strictly Independents -4.3856 -3.3958 -2.5537 -3.2888 -6.3803 -4.2242
(-1.289) (-0.8477) (-0.7369) (-0.7615) (-1.481) (-0.9401)
Non-strictly
Independents 1.6767 1.2877 -0.0417 -1.4096 3.5608 1.701
(0.404) (0.2741) (-0.0131) (-0.2658) (1.166) (0.4841)
LogBoardSize -2.7464 -0.9245 -0.3551 1.1135
(-0.6778) (-0.2779) (-0.1182) (0.3582)
Log(Market
Capitalization) 1.453** 1.417*%* 1.3426***  1.4508*** 2.0605***  2.0976***  2.0897***  2.0965*** 2.3976%**  2.2769%**  2.2369%**  2.1944*%**
(2.5926) (2.4631) (2.3579) (2.7443) (3.4396) (3.501) (3.5022) (3.8025) (5.3799) (4.2149) (4.1717) (3.9508)
Debt 3.5505 4.892 4.1564 4.786 4.2175 3.4297 2.6072 3.474 -4.3927 -3.6545 -4.5616 -4.8531
(0.9873) (1.3746) (1.1007) (1.2318) (1.0166) (0.7999) (0.5832) (0.7619) (-0.9482)  (-0.6819)  (-0.9475)  (-0.9338)
LogSegments 0.713 0.5561 0.92 0.624 0.2885 0.3298 0.3401 0.2855 0.0415 -0.2181 -0.1453 -0.7517
(1.0023) (0.5395) (0.8525) (0.6825) (0.2953) (0.2811) (0.2763) (0.2694) (0.029) (-0.1738) (-0.1026) (-0.6065)
LogFirmAge -1.2022 -0.7968 -0.6618 -0.6845 -0.7892 -0.7857 -0.6648 -0.8814 -2.0764* -2.3023** -2.056* -1.9945**
(-0.9167) (-0.621) (-0.4608) (-0.4837) (-0.6204) (-0.6443) (-0.5313) (-0.671) (-1.831) (-2.1077) (-1.7825) (-1.9839)
MTB 0.422* 0.4373 0.4395* 0.4236 0.3664* 0.3727 0.3543* 0.3702 0.0456 0.054 0.1252 0.1169
(1.6721) (1.6408) (1.6789) (1.5799) (1.7128) (1.6494) (1.7455) (1.6413) (0.1411) (0.2153) (0.546) (0.537)
R&D 10.0596 11.9303 13.9466 12.3396 -0.46 0.0772 -2.6908 1.1331
(0.6179) (0.7088) (0.8858) (0.7629) (-0.0288) (0.0038) (-0.1424) (0.0616)
RETSTD,, 1.313 -2.0924 -0.6457 -0.3217 7.1699 1.7173 3.6065 3.6414 26.6753** 20.8498* 20.3465* 22.9217*
(0.1257) (-0.2133) (-0.0638) (-0.0301) (0.5851) (0.1477) (0.3141) (0.319) (2.0417) (1.6999) (1.7362) (1.9529)
FCF 74.0635%**  77.0344*** 76.7053*** 76.4388*** 59.9697*** 61.5801*** 58.3244*** £1.7551***
(4.9036) (4.688) (4.8677) (4.5693) (4.6578) (3.7827) (4.1893) (4.8283)
SAPerformance -0.046 -0.0449 -0.0238 -0.0353 -0.1008 -0.1189 -0.1148 -0.1131
(-0.4831)  (-0.4771) (-0.249) (-0.3808) (-0.9141)  (-1.1093)  (-1.0248) (-1.031)
CEOQ_Chair -0.9274 -0.5774 -0.5928 -0.5405 -0.6669 -0.7908 -0.8393 -0.8696 -0.1655 -1.2493 -0.8284 -1.1947
(-0.7561) (-0.4908) (-0.4807) (-0.4348) (-0.5225) (-0.6058) (-0.6156) (-0.6776) (-0.1143) (-0.8184) (-0.5362) (-0.7705)
ExDirectors_Own -0.0081 -0.0034 -0.0021 -0.0014 0.0318 0.0357 0.036 0.0308
(-0.1356) (-0.0526) (-0.0404) (-0.021) (0.8067) (0.7891) (0.8848) (0.7992)
IndDirectors_Own -0.2265 -0.2605 -0.297 -0.297 -0.4385 -0.4996 -0.4262 -0.4455
(-0.5321)  (-0.6803)  (-0.7681)  (-0.7319) (-0.8915)  (-1.2689)  (-0.9612)  (-0.9049)
PropDirectors_Own -0.0282 -0.0138 -0.0195 -0.0135 0.0037 0.0055 0.0007 0.0056
(-0.8378) (-0.3715) (-0.5315) (-0.3678) (0.1373) (0.1924) (0.0229) (0.2612)
c 0.0115 -0.0022 0.0161 -0.0012 -0.0265 -0.022 -0.0218 -0.0233
(0.3171) (-0.061) (0.3989) (-0.0286) (-0.5371) (-0.4421) (-0.4498) (-0.4786)
LogCEOTenure -0.1591 -0.0686 -0.0903 0.0139
(-0.2755)  (-0.1078)  (-0.1515) (0.0219)
Retirement 331 3.9108 4.6407 3.6969
(1.014) (1.0356) (1.2652) (1.0691)
Constant -7.8427* -7.9961** -9.6616** -9.0356* -12.028**  -12.2906*** -12.6145*** -11.8982** -2.5089 -4.2493 -7.2878 -9.5204
(-1.7605) (-2.0475) (-2.1822) (-1.7912) (-2.355) (-3.2863) (-2.8279) (-2.3013) (-0.3113) (-0.6311) (-1.2679) (-1.4741)
Year fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
#Obs 952 952 952 952 886 886 886 886 952 952 952 952
F 30.8752*** 34.1892*** 29.4733*** 29.7128*** 35.646%**  29.4119%** 27.0545***  29.308*** 17.9414*%%*  24.2775*** 18.3888*** 21.8279%**
AR(1) test (p-value) 0.0003 0.0003 0.0005 0.0005 0.0003 0.0003 0.0002 0.0003 0.001 0.0007 0.0008 0.0005
AR(2) test (p-value) 0.4769 0.4573 0.433 0.4591 0.6965 0.764 0.7384 0.7619 0.2462 0.2775 0.2484 0.2712
Hansen test of over-
indentification (p-value) 0.516 0.585 0.525 0.53 0.369 0.369 0.429 0.449 0.711 0.492 0.484 0.449
Diff -in-Hansen test of
exogeneity of GMM
instuments (p-value) 0.815 0.909 0.94 0.891 0.396 0.621 0.569 0.505 0.605 0.558 0.579 0.292
Diff -in-Hansen test of
exogeneity of Exogenous
instruments (p-value) 0.662 0.515 0.516 0.578 0.608 0.525 0.581 0.621 0.957 0.251 0.302 0.271

Table 8 show the estimation of the performance isoddien the explanatory

variables of equation [4] (models 1-4), and of ¢mune[6] (models 5-8) are included as
controls, and when just the explanatory variabteéd/intoki et al. (2012) are considered
(models (9-12). In each case board independenceemsured as the percentage of
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declared independents, strictly independents anestrictly independents. In models 4,
8, and 12 the proportion of strictly and non-slyicindependents are included
simultaneously. Results in Table 8 show that afl lmoard independence measures do
not affect firm performance, consistently with theptimality (and with results in
Wintoki et al, 2012). Just when firm fixed effedse used (omitted to save space)
statistically significant effects of board independe are detected, however probably
these estimations are biased due to the endogereitjfem and manifests the need of
the GMM estimation. The GMM estimations in Tableg&sent correct values in all
diagnostics tests; statistically significant autorrelation just of order one in the
difference model, no over identification, and exomes instruments. We also
winsorized all explanatory variables (with perclastil% and 99%, and 5% and 95%) to
control any problem with outliers, used return afes as the performance measure to
value the dependence of our results on the perficenaneasure, and used just one
observation every two years to control for persisgein corporate governance measures
(Wintoki et al., 2012), and obtain robust resulisard independence measures do not
affect firm performance. Just with winsorized vhles the proportion of strictly
independents presents a statistically significargffeccient (negative) in model 2 of
Table 8, not in models 4, 6, 10 and 12. Non-taledlaesults available on request, not
shown for space considerations.

4. Robustness checks
4.1. Different proxy variables.

We use different proxies to measure the determsnasft optimal board
independence. This may introduce changes in ouitsa$ alternative and valid proxies
are used. Therefore, we estimate the models ineTéblwith different alternative
proxies. There are some differences regarding titestscally significant variables, but
the overall conclusions remain; all of our differeneasures of board independence
seem to react with the expected sign to variatianthe optimal board independence
determinants, and ownership determinants remaiheasost relevant. The’Rtatistics
are also similar, achieving the highest value wthendependent variable is the portion
of non-strictly independents and the lowest wheis the declared portion. Regarding
ownership structure, a first trial has been to df@®, since it is not among the
explanatory variables in Linck et al. (2008), thehas been replaced by the ownership
of the largest shareholder, of the five largestedmalders, and of all large shareholders.
Firm age may be not related with firm complexityarg mature firms, therefore, a first
trial has been to drop it, and a second one toitadshuare value (to reach a maximum
in terms of firm complexity), in the last case nomf age variable was statistically
significant. The number geographical segments Heen replaced by the number of
different business activities (as reported in themson Financial database) and by the
sum of both. Firm size has been measured by sadé=ad of market capitalization, and
performance by return on sales instead of returassets, also the industry adjustment
of performance have been done at subsector lesttdd of at sector level. Finally,
regarding the CEO, its tenure have been measurdebgverage tenure of executive
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directors instead to measuring it directly on CH@entified with our identification
procedure, the retirement situation have been ifteohtwhenever the CEOs tenure is
higher than 20 years instead of 30, and as in Lietlkal. (2008) we replace the
CEO_Chair variable by its lagged value (losingfirst year of observations). We omit
all these results to save space but are availabtequest.

4.2. Ownership determinants of board structure anttpendence criteria related
to significant shareholders.

Ownership structure seems to be a relevant detarmniof board independence,
especially for non-strictly independents (Tablesn@ 7). Although it is consistent with
the peculiarity of Spanish firms with a broad preseof controlling shareholders, this
may be due to the independence criteria used 8sitfaindependents as non-strictly,
mainly the relationship with significant sharehaklehowever our results remain when
criteria 4 and 5 in Table 2 are not considered lassify directors as non-strictly
independent, see Table 9. Even if non-strictly pedelents do not include independent
directors related to significant shareholders, rtipeesence is positively related with
independent directors’ ownership and negativelgteel with proprietary directors and
with significant shareholders ownership. Result$able 9 and in Table 6 do not differ
gualitatively. Results in Table 7 also remain witlese alternative measures of strictly
and non-strictly independents, omitted to saveepac
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Table 9. Significant shareholders independence cedtia and Board structure
Criteria 4 and 5 of Table 2 are not considered tomgae strictly and non-strictly independence. Eioplrmodels of
optimal board independence (equations [4] andd@)estimated with firm fixed effects. t statistize in parenthesis
and are computed with robust standard errors cktby firm (Huber, 1967, White, 1980, 1982, andePen,
2009). Declared board independence is decompogedsirictly board independence (models 2 and 3) reow
strictly independence (models 3 and 4). See Talide & description of explanatory and dependentbées. Wald F
(xMeetIC) is a test of the joint statistical signénce of all variables multiplied by MeetIC. *** detes significance
at the 1% level; ** denotes significance at the ¥Xel; * denotes significance at the 10% level.* tfenotes
significance at the 1% level; ** denotes significarat the 5% level; * denotes significance at 1% level.

% Independent directors

Prediction Srtictly Non-Strictly  Srtictly Non-Strictly
(1) (2) (3) (4)
Log(Market Capitalization) (+) -0.006 0.0092 -0.0034 0.0082
(-0.4612) (0.6309) (-0.2558) (0.5581)
Debt (+) -0.0005 0.0316 0.0023 0.025
(-0.0106) (0.5802) (0.0415) (0.4223)
LogSegments (+) -0.0158 0.0298** -0.0139 0.0257***
(-1.3977) (2.6041) (-1.174) (2.0915)
LogFirmAge (+) 0.3066*** -0.2006* 0.2763** -0.1365
(2.8973) (-1.6782) (2.5975) (-1.2449)
MTB (-) 0.0015 0.0011 0.0017 0.0016
(0.7671) (0.458) (0.8734) (0.6098)
R&D (-) -0.0074 -0.1449 0.0109 -0.1335
(-0.0101) (-0.3387) (0.0153) (-0.3557)
RETSTD,., (-) 0.0388 -0.0401 -0.0127 0.0423
(0.264) (-0.314) (-0.0799) (0.3051)
FCF (+) -0.0215 0.0377 0.0171 0.015
(-0.2939) (0.3818) (0.2359) (0.1545)
SAPerformance (-) -0.0005 0.0018* -0.0004 0.0016
(-0.4075) (1.8546) (-0.378) (1.4883)
CEO_Chair (+) 0.0142 0.003 0.0199 -0.0045
(0.7523) (0.1447) (0.9912) (-0.2088)
ExDirectors_Own (-) 0.0002 -0.0005 0.0003 -0.0002
(0.2054) (-0.4716) (0.3278) (-0.1916)
IndDirectors_Own (+) -0.0012 0.0412%*** -0.0012 0.0417***
(-0.2539) (6.9459) (-0.2788) (6.8723)
PropDirectors_Own (-) 0.0006 -0.0012** 0.0008 -0.0012**
(1.0782) (-2.1943) (1.3929) (-2.1185)
c3 (-) -0.001* -0.0013* -0.001* -0.0015*
(-1.8762) (-1.6997) (-1.9544) (-1.9676)
LogCEOTenure () 0.0003 -0.0019
(0.0585) (-0.2601)
Retirement () -0.0661 0.0086
(-1.234) (0.1467)
Constant -0.5829** 0.7069** -0.525* 0.5577*
(-2.059) (2.3629) (-1.8517) (1.9432)
Year fixed effects Yes Yes Yes Yes
N 952 952 886 886
R? 0.2586 0.2824 0.2422 0.2694
R? Adjusted 0.2411 0.2654 0.2211 0.249
F 4.5183***  7.9007*** 4.1287***%  7.4924***

4.3. Simplifying explanatory variables, differeaimgpling frequency and sample
period, and excluding special industrial sectors

Following Linck et al. (2008) we use principal cooments analysis to extract a
common factor from the proxies of complexity, exctym size than may detect other
aspects such as visibility to investors and shddein® advocates, and a common factor
form the proxies of cost of monitoring and advisiGPMPLEX is the common factor
of debt, firm age, and business segments with thkekt eigenvalue. It reflects the
common information in those variables; firm comptigxMONCOST is the common
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factor of the market to book ratio, research ancelibgpment expenses and stock return
standard deviation. These six variables are reglageCOMPLEX and MONCOST to
estimate the models of Table 6 and we obtain etpnvaesults, also with the models of
Table 7. In Table 10 column 1 we show the estinmatb the model of equation [6]
when the dependent variable is the proportion af-stoictly independent directors.
This proportion reacts to variations of board inelegence determinants (mainly
ownership measures) with the expected sing, nobfmmsite. All omitted results are
available on request.

Corporate governance variables are quite stabtesad¢ime, and our sample with
one observation per year may have difficulties aptare variation in such variables
(there is change from one year to the next in 48% 5f observations in board
independence measures, 54%-85% in ownership maasufberefore, following
previous literature (e.g., Linck et al., 2008, Vigkitet al., 2012) we estimate our models
of board independence with just one observationryewevo years (then board
independence measures change in 62%-70% of ohse&isjabwnership measures in
66%-93%). In addition we also estimate our modelshe last period of our sample,
from 2008 to 2012; beginning one year after the lementation of mandatory
definition of independent directors (the proportimi non-strictly independents
decreases over time and presents a high negative iju 2007). In both cases, results
leave our conclusions unaltered; ownership deteangare the most relevant ones, and
all three measures of board independence seemait te board independence
determinants with the expected sing. Table 10 sthevestimation of equation [6] when
the dependent is the proportion of non-strictlyependents, sampling every two years
in column 2, and with just the last sample period dolumn 3. Non-strictly
independence should react to board determinants thvt unexpected sign if optimal
board independence jointly with the recommendecllef independence were the
origin of non-strictly independents, it does ndtheugh CEO_Chair is statistically
significant (just al 10% level) and presents thexpected sing in column 3. The rest of
results are omitted to save space.

Financial companies (including insurance firms) aebject to a special
regulation, and also a special supervisor suche8ank of Spain for banks, therefore
we compute the models of board independence withimancial companies.
Furthermore, due to the main role of the real stadestrial sector in the recent crisis,
with their relationship with banks, we also dromlrstate firms. In both cases, our
results remain robust. With the proportion of ntnely independents and equation [6],
Table 10 shows the respective results in columrand 5. There are no qualitative
differences with results in Table 6, column 6. Treet of results (other measures of
board independence and models of Table 7) areenhfitr space considerations.
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Table 10. Aggregate variables, sampling frequencgample period and

special industrial sectors
The empirical models of optimal board independdjecgiations [6]) are estimated with firm fixed effed statistics
are in parenthesis and are computed with robustiatd errors clustered by firm (Huber, 1967, Whit@80, 1982,
and Petersen, 2009). Board independence is measyedroportion of non-strictly independent direstor
COMPLEX (MONCOST) is the common factor of debt, LagiAge, and LogSegments (MTB, R&D, and
RETSTDt-1) with highest eigenvalue. It is computedhwprincipal components analysis. See Table 6 dor
description of the rest of explanatory variablesluBm 1 presents the results when six variablesrgpéaced by
COMPLEX and MONCOST. In column 2 there is one obd@meaevery two years (2004, 2006, 2008, 2010, 2012)
and in column 3 just observations from 2008 to 2@&umn 4 show the results when financial firms amgtted,
and Column 5 when real state firms are also omittét.denotes significance at the 1% level; ** demet
significance at the 5% level; * denotes significa@at the 10% level.

Non-Strictly independent directors

No Financial
Pincipal Two years No Financial  and Real State
Prediction = Components sampling 2008-2012 Firms Firms
1) (2) (3) (4) (5)
Log(Market
Capitalization) (+) 0.0098 0.0059 -0.0075 0.007 0.0093
(0.6664) (0.3908) (-0.5696) (0.4669) (0.5188)
Debt (+) 0.0289 0.0897 0.0575 0.0673
(0.3802) (1.6164) (1.0101) (1.0759)
LogSegments (+) 0.0476*** 0.0173 0.0224* 0.0179
(3.7413) (1.5149) (1.875) (1.5268)
LogFirmAge (+) -0.1941 -0.1471 -0.1522 -0.1357
(-1.6467) (-1.2329) (-1.4317) (-1.1989)
MTB (-) 0.0027 0.0056 0.0013 0.0013
(0.9497) (1.0847) (0.5761) (0.5229)
R&D (-) -0.1413 0.2078 -0.067 -0.007
(-0.3439) (0.665) (-0.2532) (-0.0226)
RETSTD, 4 (-) -0.0146 -0.2866*** -0.0071 -0.0474
(-0.0699) (-2.6646) (-0.0491) (-0.2954)
COMPLEX (+) 0.0182*
(1.683)
MONCOST (-) 0.0037
(0.4613)
FCF (+) 0.0297 0.0386 0.0089 -0.0096 0.0743
(0.3162) (0.2943) (0.0664) (-0.1085) (0.6591)
SAPerformance (-) 0.0014 0.0016 0.0014 0.0017 0.0011
(1.3997) (1.5272) (1.4323) (1.6497) (0.9984)
CEO_Chair (+) -0.0037 0.0073 -0.0206* -0.0158 -0.0279
(-0.1707) (0.3494) (-1.8966) (-0.7649) (-1.2506)
ExDirectors_Own (-) 0 -0.0005 -0.0022*** -0.0001 0.0003
(0.0024) (-0.5222) (-3.5197) (-0.0626) (0.2561)
IndDirectors_Own (+) 0.0412*** 0.0452%** 0.0578*** 0.0462*** 0.0464***
(6.5281) (5.4862) (6.3533) (6.2062) (6.0953)
PropDirectors_Own (-) -0.0012** -0.0013** -0.001*** -0.0012** -0.0013**
(-2.1445) (-2.0683) (-2.6548) (-2.0189) (-2.1464)
c3 (-) -0.0013* -0.0016 0.0005 -0.0016** -0.0018**
(-1.758) (-1.368) (0.6519) (-2.1372) (-2.3395)
LogCEOTenure (-) -0.0033 -0.0069 -0.0016 -0.0058 -0.0066
(-0.4583) (-0.9656) (-0.2747) (-0.7223) (-0.7489)
Retirement (-) 0.0117 0.0283 0.0091 0.0107 0.0067
(0.1933) (0.4875) (0.0617) (0.1518) (0.0936)
Constant 0.2495*** 0.708** 0.5644 0.6279** 0.5947*
(2.7009) (2.2879) (1.6389) (2.2166) (1.9026)
Year fixed effects Yes Yes Yes Yes Yes
N 886 492 473 758 705
R? 0.2619 0.3117 0.2156 0.3272 0.3414
R? Adjusted 0.2448 0.2825 0.1809 0.3052 0.3182
F 7.0382%** 6.557*** 20.3521%** 8.6521*** 8.7***
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4.4. Small firms

Previous literature found a special behavior of Iknfians regarding the
structure of the board of directors, even aftertimdimg for firm size (Linck et al,
2008). However, the recommended level of boardpaddence is the same for all sized
firms. Furthermore, given that optimal board sind andependence is positively related
with firm size, this recommendation may have stesrigiplications among small firms,
if they want to meet the recommendation. Recalb dlsat board size is an integer
number. In section 3.1 we found that the corretatoefficient between the proportion
of strictly and non-strictly independents is cldses -1 among small firms, lowest
guartile in market capitalization, classified asntiag to meet the recommended level
of board independence (SCMIR). Therefore, we measinether board independence
determinants have different coefficients in thased (122 observations, belonging to
21 firms) adding as new variables the multiplicatmf a dummy variable identifying
them (MeetIRSC) with these determinahWle also find a different behavior in these
firms; there are many coefficients statisticallffefient in SCMIR firms than in the rest
of firms (see Table 11). As shown by the Wald tds¢ése new variables are jointly
statistically significant in all estimated moddt#owever, we do not find the coefficients
of board independence determinants to be of thea&g sing just when the proportion
of strictly independents is the dependent variahltnough, performance (for all firms)
and the market to book ratio (just for SCMIR firngsgsent the unexpected sign when
the dependent variable is the proportion of noittbir independents, the rest of
statistically significant variables show the expecsing (Table 11, columns 3 and 6).
As in the models of Tables 6 and 7,iRthe highest when the dependent variable is the
proportion of non-strictly independents, and thevdet when it is the declared
proportion. When the dependent variable is theadedl| proportion of independents,
just the market to book ratio for all firms andeasch and development expenses for
SCMIR firms present an unexpected sing, firm ageehpositive but statistically
insignificant coefficient in SCMIR firms (column 0,1332-0.0894=0.0438, p-value of
Wald test 0.6), and the rest of statistically digant variables present the expected
sing. Finally, when the dependent is the proportbstrictly independents 7 variables
in the models of columns 2 and 5 present a staistisignificant different coefficient
in SCMIR firms, and generate an overall coefficiefth the unexpected sing for most
of the statistically significant variables, wherstjone of the statistically significant
coefficients present the unexpected sing for tret f firms (executive directors
ownership). These results are inconsistent withogiteénal board independence theory
(fixing the level of strictly independents) jointlyith independence recommendations to
generate non-strictly independents, although confthe special characteristics of

° The retirement variable multiplied by the MeetIR&@nmy variable is not included in columns 4 to 6
of Table 11 since there is just one SCMIR firmhe tetirement situation, and generates perfect
multicollinearity with the firm fix effect of thisirm.
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boards in small firms. We achieve similar resultsew models of board independence
in Table 6 are estimated on the subsample of SCiviii, results available on request.
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Table 11. Small firms wanting to meet the recommeretl level of board
independence

Empirical models of optimal board independence &tiqus [4] and [6]) with firm fixed effects. t sistics are in parenthesis and are
computed with robust standard errors clustereditoy (Huber, 1967, White, 1980, 1982, and Peter2889). MeetIRSC is a
dummy variable identifying firms in the lowest qgtilerof market capitalization classified as meetihg board independence level
recommendation (those with an average percentadeatdred independent directors reaching 1/3).Tabée 6 for a description of
explanatory and dependent variables. Wald F (xNR&) is a test of the joint statistical significaraf all variables multiplied by
MeetIRSC. *** denotes significance at the 1% levél,denotes significance at the 5% level; * denosgnificance at the 10%
level.

Prediction Declared Strictly Non-Strictly Declared Strictly Non-Strictly
(1) ) 3) (4) (5) (6)
Log(Market Capital (+) -0.002 -0.0047 0.0027 0.0033 -0.007 0.0103
(-0.1836) (-0.4023) (0.2189) (0.3228) (-0.6047) (0.852)
Debt (+) 0.0157 -0.0159 0.0316 0.0107 -0.0244 0.035
(0.3197) (-0.297) (0.5846) (0.2033) (-0.4351) (0.6034)
LogSegments (+) 0.018* -0.0191 0.0371%** 0.0152 -0.0209 0.0361**
(1.7808) (-1.5597) (2.8738) (1.4394) (-1.645) (2.4855)
LogFirmAge (+) 0.1332* 0.2939%** -0.1607 0.1246 0.2642** -0.1396
(1.7222) (2.8719) (-1.4624) (1.575) (2.5115) (-1.2312)
MTB (-) 0.0034** 0.0014 0.002 0.0034* 0.0019 0.0015
(2.0827) (0.8555) (0.8472) (1.9343) (1.2129) (0.6501)
R&D (-) -0.4933***  .0.679%** 0.1857 -0.4326%*  -0.6176*** 0.185
(-3.1211) (-4.8335) (1.0321) (-2.4981) (-4.6729) (0.9977)
RETSTD,; (-) 0.0223 0.0308 -0.0085 0.0214 0.0118 0.0096
(0.2358) (0.1985) (-0.0691) (0.2202) (0.0724) (0.0724)
FCF (+) -0.0337 -0.0729 0.0392 0.015 -0.0232 0.0382
(-0.3657) (-1.0931) (0.4138) (0.1415) (-0.4054) (0.373)
SAPerformance (-) 0.0013 -0.0016 0.0029*** 0.0012 -0.0019* 0.0031%**
(1.5293) (-1.4469) (2.9942) (1.3193) (-1.7628) (2.7892)
CEO_Chair (+) 0.0067 0.0007 0.006 0.0058 0.007 -0.0012
(0.3279) (0.0424) (0.3065) (0.2471) (0.4061) (-0.0588)
ExDirectors_Own (-) -0.0002 0.0012** -0.0013*** 0 0.0016***  -0.0016***
(-0.3382) (2.1651) (-2.7546) (-0.0093) (2.9012) (-3.1494)
IndDirectors_Own (+) 0.0409*** -0.0012 0.0421%** 0.0407*** -0.0004 0.0411%**
(9.8214) (-0.2719) (8.7921) (9.867) (-0.1077) (9.1206)
PropDirectors_Owt (-) -0.0003 -0.0001 -0.0002 -0.0002 0.0002 -0.0004
(-0.8245) (-0.2014) (-0.5415) (-0.4004) (0.3826) (-0.9121)
c (-) -0.0029***  -0.0014***  -0.0015** -0.0029***  -0.0015***  -0.0014**
(-5.2236) (-2.9721) (-2.4003) (-5.1536) (-3.0677) (-2.1276)
LogExTenure (-) 0.0025 -0.0006 0.0032
(0.3564) (-0.1219) (0.4269)
Retirement (-) -0.0579*** -0.075 0.0171
(-3.0647) (-1.3946) (0.2896)
Log(Market Capitalization) x Mee  0.0235 -0.0089 0.0324 0.0176 0.0141 0.0036
(1.3348) (-0.3528) (1.1752) (0.8177) (0.5122) (0.1128)
Debt x MeetIRSC 0.0049 0.0492 -0.0443 0.0429 0.1072 -0.0643
(0.032) (0.3396) (-0.2876) (0.2717) (0.621) (-0.3914)
LogSegments x MeetIRSC -0.0115 0.0102 -0.0218 -0.0043 0.0364 -0.0408
(-0.5708) (0.3666) (-0.722) (-0.2168) (1.4068) (-1.3903)
LogFirmAge x MeetIRSC -0.0894** -0.0354 -0.0539 -0.0555 -0.0902 0.0347
(-2.4826) (-0.5875) (-0.8278) (-1.4763) (-1.5762) (0.6421)
MTB x MeetIRSC 0.0187* -0.0181**  0.0369*** 0.0174* -0.0124 0.0298**
(1.9764) (-1.9935) (2.7065) (1.7793) (-1.5068) (2.0393)
R&D x MeetIRSC 4.5524*%**  9.0345%**  -4.4821*** 5.1699***  8.1541*** -2.9841*
(6.1931) (9.5966) (-3.3777) (4.3829) (6.4654) (-1.6725)
RETSTD,; x MeetIRSC -0.5434%** 0.1591 -0.7025** -0.6029** -0.275 -0.3279
(-2.7194) (0.4162) (-2.0572) (-2.5003) (-0.5786) (-0.6974)
FCF x MeetIRSC -0.0006 0.1681 -0.1687 -0.2693 0.1982 -0.4675
(-0.0022) (0.7921) (-0.4876) (-1.0513) (0.5404) (-1.4132)
SAPerformance x MeetIRSC -0.0002 0.0038* -0.004 0.0003 0.0044** -0.004
(-0.1246) (2.3545) (-1.567) (0.1573) (2.001) (-1.5472)
CEO_Chair x MeetIRSC 0.1236%* 0.0682 0.0555 0.1115%* 0.0995* 0.012
(2.3969) (1.2606) (0.9466) (1.9949) (1.7807) (0.2272)
ExDirectors_Own x MeetIRSC -0.0001 -0.0021** 0.002 0.0005 -0.0022* 0.0027
(-0.1304) (-2.2324) (1.4831) (0.4719) (-1.7069) (1.5875)
IndDirectors_Own x MeetIRSC 0.1017*** -0.0037 0.1054** 0.1048*** -0.0077 0.1124***
(3.781) (-0.0689) (2.0955) (4.425) (-0.1745) (2.8642)
PropDirectors_Own x MeetIRSC -0.0007 0.0033*** -0.004*** -0.0003 0.0042***  -0.0046***
(-0.8695) (3.0044) (-2.8555) (-0.3388) (3.1617) (-3.0793)
C3 x MeetIRSC 0.0022 0.0025** -0.0003 0.0016 0.0026* -0.001
(1.4916) (1.9816) (-0.1537) (1.0691) (1.9641) (-0.6235)
LogExTenure x MeetIRSC -0.0182* -0.0052 -0.013
(-1.7513) (-0.2492) (-0.5873)
Constant 0.1107 -0.5288* 0.6394** 0.0875 -0.4353 0.5228*
(0.5805) (-1.9497) (2.2037) (0.4607) (-1.5892) (1.7943)
Year fixed effects Yes Yes Yes Yes Yes Yes
N 952 952 952 886 886 886
R 0.2683 0.3273 0.3693 0.2811 0.3291 0.3466
R® Adjusted 0.2395 0.3008 0.3445 0.2479 0.2982 0.3165
F 743753.949 982124376 1048.5157 432179.374 2321712.6  1598.5638
Walf F (xMeetIRSC) 25.1%** 45.99%** 14.15%** 24.69%** 33.79%** 6.39%**
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4.5. Statistical methodology

We estimate the models board independence simoltahyewhen the dependent
variable is the proportion of strictly independeatsd the proportion of non-strictly
independents with the Seemingly Unrelated RegredSRE) methodology (Zellner,
1962). This allows us to compute a Wald test urternull hypothesis that all the
coefficients of board independence determinantsth@ non-strictly and strictly
independents models are equal but with the oppasge. This null hypothesis is
rejected always with a significance level highearnthl% (Table 12). The models are
estimated with feasible least squares allowingetation between the error terms of
both modelg® Firm and year fixed effects are also considered.aatimate the models
in Table 6 (equations [4] and [6]) and in Table Mew a dummy variable identifying
firms classified as wanting to meet the recommendedl of board independence is
multiplied by each board independence determinanthe last case it is computed a
Wald test where the null is on the total effecaafeterminant, it is also clearly rejected.
Furthermore, we also compute the Wald test for daerd independence determinant
and it is rejected for most of the determinantd tlbhere statistically significant in
Tables 6 and 7. Although the estimated SURE maledsy some differences respect to
Tables 6 and 7 in terms of statistically significdeterminants, the overall conclusions
remain; ownership determinants are the most rete\ard non-strictly independents
tend to react with the expected sing.

' See Greene (2003), chapter 14, for a descriptitheoSeemingly Unrelated Regressions model and its
estimation.
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Table 12. Wald test on strictly and non-strictly irdependents models

Wald test of the null hypothesis that coefficieatdoard independence determinants are equal Wwieedependent variable is the
proportion of strictly and the proportion of nomictly independents but with the opposite signs limplemented on the estimation
with seemingly unrelated equations (SURE) methaglol@eliner, 1962) of a model for each of the defsen variables. The Wald
test is computed for each board independence detmmand for all jointly. The test is computed whine SURE model is
computed with the models in Table 6 and in Tablal3o it has bet estimated with the board indepandeleterminants in equation
[4] and in equation [6]. For models in Table 7, NigetIR show the Wald test for firms classifiedna$ meeting the independence
recommendation level, MeetIR for firms classified meeting (the test is on the overall coefficieiteach determinant).
Statistically significant coefficients in TablesaBd 7 are in bold. *** denotes significance at 19¢ level; ** denotes significance
at the 5% level; * denotes significance at the 1696l.

Models of Table 6 Models of Table 7
Equation [4] Equation [6] Equation [4] Equation [6]
Not MeetIR MeetIR Not MeetIR MeetIR

X X X X X X
Log(Market Capitalization) 0.25 0.52 0.06 1.5 0 0.8
Debt 0.85 0.65 0.69 0.33 0.64 0.49
LogSegments 4.14%* 2.85% 0.24 5.84** 0 4.82%*
LogFirmAge 4.8%* 8.11%** 2.66 0.74 4.12%* 2.89*
MTB 2.3 3.53* 0.74 5.05** 1.09 4.22%*
R&D 0.16 0.11 1.42 0 1.43 0
RETSTD, 0 0.17 0.42 0.17 0.85 0.02
FCF 0.08 0.29 0.61 4.16** 0.01 2.07
Performance 3.84** 2.52 0.01 6.59%* 0.32 2.13
CEO_Chair 2.62 2.06 5.32** 0.09 5.29** 0.14
ExDirectors_Own 0.54 0.1 0.32 3.61* 0.13 2.06
IndDirectors_Own 103.44%**  112.81%** 95.18*** 12.3%%* 97.08*** 14.07***
PropDirectors_Own 5.12%* 1.84 0 20.46*** 0.15 14.61%**
Cc3 48.01%** 53.71%%* 10.21%** 41.18%** 7.89%*** 47.12%%*
LogExTenure 0.19 0.34 0.19
Retirement 5.85%* 0.44 5.64%*
All 201.29%** 227.9*** 132.23***  134.35%** 140.78***  145,92%**

Finally we also estimate our board independence etsodith the Dynamic
System panel GMM estimator that accounts for anterg@l effect of past board
independence on current values of board indepeedggterminants. Based on different
specifications of the lag structure of the dependemiable in models of Table 6
estimated with OLS (including also in industriatse fixed effects), we find that one
lag is sufficient to get the dynamics of board eledence. As instruments in the
difference equation we used lags 2 to 6 of nomtstrexogenous explanatory variables,
and the first difference of the strictly exogenaasiables (firm age and year dummy
variables). In the levels equation, instrumentsenamne period lagged difference of all
non-strictly exogenous variables, and the levethef strictly exogenous variables. The
ownership of independents remains as a main detarmniof the proportion of
independent directors, and just the declared amdsthctly independents proportion
show statistically significant determinants witle thnexpected sing. However, there are
fewer statistically significant coefficients than Table 6. It is consistent with the
inclusion of lagged board independence as an additideterminant of current board
independence. Although, this may be also relatatigsmaller size of our sample than
the Wintoki et al. (2012) sample (952 versus 20,@dfBervations). Our overall
conclusions remain with this alternative methodgloylost of the results in this
subsection are omitted to save space, but areabl@aibn request.
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5. Discussion

Two critical points regarding our estimation of tempirical models of board
independence are worth to be discussed. The dir$tat in Spain, given the high level
of ownership concentration, the agency conflict westn large and minority
shareholders is especially relevant. We indeedeaddthis concern in our empirical
analysis since we increase the accuracy of the unead board independence leaving
proprietary directors, who defend the interestatipular large shareholders, out of this
measure. Even the ownership of outside directordiviled into independents and
proprietary directors, and our results are consistath our prediction that just the
ownership of independents increases optimal inddgrere. Contrary to Linck et al.
(2008) we find the expected sing of independents@oprietary directors’ ownership
in the model of board structure, they just meashecoverall ownership of outsiders,
and measure independence by the proportion ofdmutdirectors. The second point is
related with the power of executives and of larigareholders as a potential alternative
explanation for some of the results. For example,expect a negative effect of large
shareholders and of executives’ ownership on optboard independence. However, a
sensible and alternative interpretation is thatribgative effect is just the reflection of
power abuse, against the interest of shareholdarsminority shareholders. Our
empirical evidence, as in Linck et al. (2008), & able to discard the abuse of power
interpretation, although in our case the null dffgicboard independence measures on
firms’ performance is against this interpretatidfurthermore, previous empirical
evidence on the same Spanish sample (three yearterghin Crespi-Cladera and
Pascual-Fuster (2014) discard non-strictly indepatsl as the result of power abuse.
No poor corporate governance practices are retatsdch independents. This increases
the confidence of the interpretation of our results terms of optimal board
independence arguments. However, we cannot disicargdower abuse explanation and
we have to add some caution in our conclusions.

Finally, it is worth discussing some implicationt the overall result of our
research. Our empirical methodology is designedietect the effect of firms filling the
gap between their optimal level of board independend the declared level with non-
strictly independents. However, our empirical ewick is not consistent with this
behavior. Then one question remains, why do Spafiishs have non-strictly
independent directors in terms of formal indepecdarquirements? Although we do
not provide further empirical evidence, we conjeetthat the reason is related to the
history of corporate governance in Spain and tor¢laé¢ value provided by such formal
independence requirements. If firms value more rotheector characteristics than
formal independence requirements and those chasdite are scarce, the searching
cost of another director with the same charactesistut with formal independence may
be higher than the benefits of this formal indeeeg. However, this does not explain
why the presence of non-strictly independents vepe@ally relevant at the beginning
of our sample period and decreased over time (0%20n average 74.3% of declared
independent directors were non-strictly indepenslefithis may be explained by a late
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incorporation of corporate governance recommendatia Spain (with the Olivenza
code in 1998, six years later than in the UK) amel ihitial few guidelines to classify

directors as independents. A higher pressure dilaggs on firms to meet formal

independence criteria since 2007, with the mangatbefinition of independent

directors, is consistent with the replacement ofi-swictly independents by strictly
independents over years found in Table 2. Also i higher relevance of formal
independence criteria not included in the mandatiefynition for the last years of our
sample (Table 2, panel B). Probably, the press@ireegulators generated a higher
relative value of formal independence.

Our empirical evidence is not consistent with aklat value of directors’
independence since firms react to the optimal baadkpendence determinants.
Furthermore, it is also inconsistent with the vidvat most of the independents are
really not independent. As suggested in Duchirl.€2810), if CEOs are always able to
select friendly independents meeting formal indeleeice criteria, then the level of
declared board independence will have no mateffecte However, we find firms
reacting to optimal board independence determinants

In sum, our research leaves the low value of form#¢pendence requirements
as the most plausible explanation for the presehc®n-strictly independents in terms
of these requirements. Further empirical reseasameeded to prove this explanation,
left for future research. It may consist in anahgzihe characteristics of independent
directors, whether there are significant differendetween strictly and non-strictly
independents in terms of valuable characteristiosnfthe point of view of firms,
minority shareholder and large shareholders. Thilevant by itself, but more if we
take into account the proliferation of formal indedence requirements in different
corporate governance codes and recommendatiortsasua Spain, UK, or the NYSE
listed company manual.

Finally, it is worth mentioning that our experimaatdone once the managerial
power (and large shareholders abuse) is discardetieaorigin of these non-strictly
independent directors. Formal independence regeménmay be of higher value if
other corporate governance mechanisms do not ¢ah&r@gency conflict.

6. Conclusions

Our research is motivated by the inconsistency ejulation on board
independence, with one size fits all rules, andaades in corporate governance
suggesting different levels of optimal board indegence as a function of several firm
characteristics. This may induce firms to fill tlgap between optimal board
independence and the declared level of independestbe no-strictly independents.
Alternatively, firms may use non-strictly indepentie to obtain friendly boards, as
seems to happen regarding informal independenagreagents in the US (e.g., Hwang
and Kim, 2009). However, non-strictly independentterms of formal requirements in
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Spain are not related to abuses of managerialafge|shareholders) power (Crespi-
Cladera and Pascual-Fuster, 2014), and corporgtgateon ignoring the optimal board
independence determinants could explain why fir@gehsuch independent directors.
Therefore, our empirical research is designed teaiethe consequences of such
explanation in a sample of Spanish listed compaines 2004 to 2012. We derive the
consequences of such behavior of firms in termgaofances and correlations of the
proportion of declared, strictly and non-stricthdependent directors, and in terms of
the expected effect of optimal board independemterchinants on such measures. Our
results are inconsistent with firms filling the ghptween the optimal level of board
independence and the recommended level with nasthgtindependents. Therefore,
our first contribution is to discard this behavimir firms as the origin of non-strictly
independents in terms of formal independence rements.

However, the analysis of the relation between oueasares of board
independence and the determinants of optimal boatdpendence provides further
contributions to the literature on corporate boaulucture. Our second main
contribution comes from the analysis of a sampldirofis with highly concentrated
ownership structures, common in continental Europauntries. Up to our knowledge,
this is the first paper providing an empirical ais& of the optimal board independence
theory in such highly concentrated ownership emitent (outside the US). There we
find that ownership structure determinants of optinndependence are the most
relevant ones, concretely the ownership of independirectors is especially relevant.
Interestingly the Spanish code of good governaacemmends against remuneration of
independent directors with the delivery of shareshie company, stock options, and
other performance related instruments, except éhgeaty of shares when directors are
obliged to retain them till the end of their tenu@ur third main contribution is to
provide indirect empirical evidence of the valuefaimal independence requirements.
Firms react to optimal board independence detemmtsnt fix also the proportion of
non-strictly independent directors, as if they pded real board independence.
Therefore, suggesting a low value of formal indejgerte criteria. Probably, other
characteristics than the formal independence reménts are the main source of value
provided by independent directors.
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