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Abstract 

I examine how firm characteri stics and CEO compensation contract affect the independent 
board monitoring activi ties between high-tech and trad itional firms. Corporate board monitoring 
activities are measured by annual board meetings. and the propensity to hold board meetings is 
significantly and positively assoc iated with the size of the firm and is significantly and negatively 
associated with Return on Eq uity (ROE) as predicted by corporate governance under managerial 
entrenchment hypothesis, Usi ng data on 1.735 corporations during 1992-2000, I find evidence that 
high-tech firms use different compensation plans to motive CEOs and exhibit di fferent attributes 
from those of traditional fi rms. CEOs in both high-tech and traditional finns who have long 
tenure, high level of cash compensation are less likely to hold frequent board meeti ngs . However. 
the existence of execu tive stock options and CEO long-tenn incentive plan may increase the 
frequency of board meeti ngs. My model perfo rms well in pred icting number of board meetings for 
high-tech and traditional fi rms usi ng out-of-sample period of year 2001 and 2002. My results 
extend and refi ne the growing literature on the relation of executive compensation, board activities 
and corporate governance. 

I. Introduction 

In recent years, the monitorin g role and effectiveness of corporate boards of directors has 
been a central issue in both academ ic and business communities. Various reforms have been 
proposed to achieve better corporate govemunce. In line with the proposed corporate governance 
refonns, the board meet ing frequency has important implications for corporate governance 
because it is easier and cheaper for a fi rm to change its board meeting activities than to change the 
size, composition, or ownership characteri stics of its board of directors. 

Jensen (1993) suggests that generally boards of directors shou ld stay inactive. However, 
corporate boards are under pressure to become more active in response to increasing problems 
with stakeholders and government regulations. Conger et al. ( 1998) argue that board meeting 
frequenc y is an important factor in improving board effecti veness. According to this viewpoint, 
corporate boards that meet more frequently could perform better in satisfying sharehold ers' 
interests. To address these conflict ing views of board activities, Yafeas (1999) studies the 
connection between board meetin g frequency and firm performance. Yafeas fi nds a weak 
relationship between board meeti ng frequency and the number of directorships held by 
independent directors. Moreover, corporate boards meeting more frequently have lower market 
values. However, the industry effect and the association between the frequency of board meetings 
and characteristics of CEOs are not addressed in Yafeas (1999). 

One of the main fu nctions of corporate boards is to select and evaluate the effectiveness of 
CEOs. On the other hand, it is the CEOs themselves who are the ones who usually set the board 
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meeti ng agenda and determine the pace and progression of its coverage. Hermalin and Weisbach 
(1998) present a model that CEO influence over corporate board increases with the CEO's tenure 
in the firm. Hence overlooking the relation between board meeting freq uency and CEO 
characteristics can lead to mi sspecification problem. Fluck and Khanna (2006) propose a model 
that active board monitoring can reduce executi ve compensation, and shareholders will be better 
off under an optimally compensated CEO with inactive corporate board. Hence it appears that the 
less acti ve board monitoring (or less frequent board meeting) is related to better firm performance. 
In a recent research, Boone et al. (2007) find that board independence is negatively related to the 
power of a CEO and is positively related (0 the constrains on the CEO's influence . 

In this research, I explore the di fferential impact of firm and CEO characteristics between 
high-tech and traditional firms on the frequency of board meetings for the era before the 
introduction of Sarbanes-Oxley in July 2002. According to Raheja (2005), corporate board 
structure will change with a firm 's life cycle. Thi s may be due to the amount of public information 
avail able about the firm or the fact that the verification cost of the firm 's investment project 
decreases as the finn matures. To further explore the finn li fe cycle effect in differem industry 
sectors, I study the characteristics of firm size and past performance in my research. 

My analysis extends and refi nes the growi ng li terature on the relation of firm attributes to 
corporate board activities. I study the impact of executive compensation on the board meeting 
frequency directly. I find that CEO stock options and long-term incentive plans have different 
effects for hi gh-tech firms and for firms in traditional industries. Thus, the negative relation of 
execu tive incentive compensation and board meeti ng frequency documented in the literature 
(Yafeas (1999» does not hold across industries. 

The rest of the paper is organi zed as follows. Sect ion 2 sets up the empirical test design. 
Section 3 describes the data and the sample. Section 4 presents the results of the Tobit regressions 
and conducts the out-of-sampl e validation tests. Section 5 concludes. 

II. Empirical Test Design 

Consistent with the theoretical literature (e.g., Stulz (1988), St ulz (1990), Zwiebel (1996), 
Fluck (1999)), my empirical test design relates number of board meetings to the notion of 
managerial-types . The manager's type is quantified as bei ng proportional to the likelihood of 
value-max imizing behavior. More productive managers have a higher likelihood of taking value­
max imizing investment decisions due to some combinat ion of having beller growth 
opportunities, being less entrenched, and having better incentive alignment with shareholder 
interests. Conversely, less productive managers are less li kely to take value-maximi zing 
investment decisions due to some combi nat ion of having inferior investment opportunities, being 
more entrenched, and having poor incentive alignment with shareholder in terests. 

I model the unobservable manageri al type in a manner that fac ilitates econometric 
implementati on of the entrenchment model. The unobservable managerial entrenchment is 
denoted by a real-valued parameter t*. Higher t*-values ind icate more producti ve managers. The 
managerial type 1* is readily related to the dec ision of proposing board meetings. The theoretical 
models predict a negative relation between the magnitude of board activi ties and the s trength of 
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the managerial -type. conditional on the firm characte ristics. Therefore. I est imate the following 
speci fi cation based o n Tobit model: 

( I ) Y* = al +~I't * + £1 

(2) {

y * 
log (meetings) = 0 

if 

if 

y * > 0 

y *:::; 0 

To accommodate non-li nearity, I use logarithm of number of board meetings du ring a year 
as the depended variable. I recognize Equation ( I ) as a un ivariate quantitative response model 
(see, e.g., Amemiya (1981)). Because of the censoring problem associated with the dependent 
variable, it is appropriate for us to use Tobi t model to conduct the empirical analysis. T he 
hypothesis here is that the observed log (meetin gs) is a non-decreasing function of t*. 

II. I. Estimation of Managerial Types 

I assume the manager's type is a linear funct ion of the form: 

(3) 

Here X is a vector that consists of a series of observabl e indicators reflecting the type of the 
manager, and £2 is a random error. 

Combi ning the above three equations, I have the empirical specification of the Tobit model 
as: 

(4) 

The vector X should incl ude variables, taken to be exogenous in the short- to medium-ru n, 
that determine the strength of the managerial type. Consistent with the foregoing di scussion, X 
includes three classes of variables that proxy for: (I ) the CEO's level of entrenchment based on 
her power over internal governance and monitoring mechanisms, (2) the CEO's incentives for 
shareholder value-maximization, and (3) the characte ristics of the firm. I proxy the CEO's level of 
inte rnal entrenchment and incentive compensation through the following six variables deri ved 
from the corporate govern ance literature. 

CEO service lel/gth : This variable impacts managerial type in two ways. Fi rst, 
organizational theorists argue that tenure is positively related to the CEO's internal power (e.g., 
Fi nkelstei n and Hambrick (1989)). Secondl y, Murphy (1986, 1999) shows that CEOs nearing 
retirement have a shorter career horizon, relatively limited outside employment opportu nity, and 
greater accumu lated wealth tied to her equity interest in the fi rm. In addition, Berger et a1. (1997) 
show that CEO tenure has significant effect on firm's debt pol icy. All these arguments suggest a 
positive association between tenure and the level of entrench ment. In my study, a CEO's service 
length is calcu lated as logarithm of number of years credi t to retirement reported by ExeclIComp. 

CEO Compel/satiolls (salary (ll/d hOI/liS): Following Jensen and Murphy (1990), cash 
salary and bonus provide relatively low-powered incent ives . Furthermore, recent evidence 
indicates that entrenched CEOs tend to have a large share of their compensation paid though non-
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contingent compensation (e.g., Core et. al (1999)). Higher amount of a CEO's cash compensation 
(i.e., salary and bonus) in her an nual compensat ion indicates the level of entrenchment of a 
manager. 

CEO slock ownership: The CEO's personal stock ownershi p in the firm provides high­
powered incentives. However, higher CEO stock ownersh ip also appears to increase CEO power. 
For example, Dennis ct al. (1997) show that top-management ownersh ip has a significant and 
negative imp_lci on CEO replacement and turnover. In this study, I take the logarithm of market 
val ue of total shares owned by a CEO in the begi nn ing of year 1 as a measure of IOp-m.magement 
stock ownership. Moreover, I calculated the percentage of share ownership as number of shares 
owned by CEO divided by total number of shares outstanding at the beginning of year I. 

Executive srock options: Executive stock options have become increasingly prominent 
means of del ivering high-powered incentives to management. I consider the value of executive 
stock opti ons awarded 10 the CEO in the begi nn ing of year t9• Moreover, the log of a CEO's long­
term incentive plan is also introduced into my research. 

Duality: I include variables related to board struct ure that appear to cnhance the CEO's 
inlernal power. I include a dummy variable to ident ify whether a CEO is also a chairman of Ihe 
board (Duality). Jensen (1993) and Boyd (1994) argue that CEO "duality" dimin ishes Ihe 
independence and effectiveness of the board in governing the CEO. 

Since a manager' s power in it fi rm is related to the characteri stics of the firm, I also 
introduce firm allribules into my study. I use the logari thm of fi rm asset as a measure that 
indicates the stage of a firm 's life cycle; I al so calculate market-Io-book I"atio of equity as a proxy 
for the quality of investment opportu nity set. 

Nex t, I use the (Issei stmctlll"e. This variable is introduced to control for differential structure 
of firms wilh different level of intangible assets. The measure is calcul ated as book value of 
property, plant and equipment divided by the book value of asset at the beginning of year I. 
According to Smith & Watts (1992), managers and shareholders are less likely to engage in 
wealth-transferring projects when a greater portion of assets is fixed . A lower value of asset 
structure im plies greater ageney conn ict between shareholders and debt-holders and greater 
managerial entrenehment. 

In addition. firm perfonnance measures are introduced as ret urn on equity (ROE) in prev ious 
two years (i.e_, year 1-1 and year /-2). Exhibit I provides a prccise defin ition of these variables and 
also their pred icted sign with respect to board monitoring measured by board meeti ngs. 

There is a potential look-ahead bias if I use independent variables obtained from the end of 
the period, rather than the beginn ing of this period. In general , using end-of- the-period values are 
li kely to overstate the explanatory power of th e model. To control for this effcct, all independent 
variables are laken to be the begi nning-of-the-year values. 

~ I use the method outli ned in Murphy (1999) to calculate option values using the stilted exercise price and year-end 
stock prices. Data required to execute calculations :u-e typically disclosed. but for cases where details are omiued. 
vesting is assumed to occur two years after the gmnt, and the exercise period is assumed to be the same as that for the 
Illost rccelll option where an exercise period is provided. 
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I also consider several control variables in my analysis to address the potential omitted 
variable problem. Firm age and size of the firm are posi ti vely correlated (e.g., Audretsch (1995», 
and smaller finns are more likel y to have a greater proportion of asset value in growth options. 
Empiricall y, older or more mature fi rms have di minishi ng growth opportunit ies and tend to have 
higher payout yield (e.g., Fama and French (200 1)). To address the age effect, I calculated the age 
of a finn as the difference between the reporting year in the sample and the stock li sting date of 
the finn. The li sting date is obtained through CRSP monthly file . The second variable is debt 
ratio. According to the entrenchment literature (e.g., Zwiebe l (1996), Fluck (1999)), highl y 
entrenched managers usc more debt to control themselves from taking non- value-maximi zing 
behaviors Folllntarily. I use the rat io of book value of debl 10 Ihe sum of book value of debt and 
market value of equity as a proxy for a fi rm's debt policy. 

HI. Data and Sample Selection 

The data are taken from the 2001 S&P ExecliComp database. Thi s database contains 
records of 3,746 top-managers from publicl y traded companies that are included in various S&P 
indi ces. coveri ng the period From 1992 to 2000. For each firm in the database, I take the annual 
board meeting frequency and compensation records for the CEO, and also obtai n the finn 's 
accounti ng and fi nancial information from the S&P Compi/stat fil e. I include all firms in the 
Exec/lComp database from 1992 through 2000, but exclude financial service (S IC code 4900 to 
4999) corporations and utility (S IC code 6000 to 6999) corporations. My final sample in thi s study 
consists of 6,294 fi rm-year records. The whole sample is classified into high -tech and traditional 
industries according to the 6-digit North American Industrial Classification System (NAICS) code 
published by the Bureau of Census. In my sample, high-tech industries are defined as makers or 
creators of technology, whether they are in the form of products, communicat ions or services. 
There are five broad sectors in my research: Aerospace technology, Biotechnology, Information 
technology, Nanotech nology and Robotics . Based on the 2002 NA ICS codes, there are 46 
industrial groups selected as high-tech industries in this research. 

Table I reports fi rm characteristics in terms of board meeting frequenc ies for high-tech and 
tradi tional finns. Comparing to high-tech fi nns, traditional firms are larger, are more profitable, 
are paying higher cash di vidends, have more debts and tangible assets; meanwhile, firms holdi ng 
boa rd meeti ngs more frequently are larger, more profitable. have more debt and tangible assets 
compared to finns holdi ng board meet ings less freq uently. These findings are consistent with other 
studies (e.g., Vafeas(l999)). However, there is no linear relation between board meet ings and the 
growth opportunities measured by market-to-book ratio. 

IV. Results of Multivariate Analysis 

To address the non-linear relationshi p in the model, I use logarithm of number of board 
meetings in year t as dependent variable. I estimate the Tobit model given in Equation (4) above, 
assuming a symmetric di stribution of the random disturbance £3. I parameterize F(£3) as the 
cu mulative distribution fu nctions of the normal distributions. Note that Equation (4) gives the 
likelihood of board meeting freq uencies. Examining the right hand of side of thi s equ ation, I sec 
that if the estimate for the coeffic ient of Pj for any independent variable X j is positive 
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(negati ve), th en that variable is positi vely (negati vely) related to the likel ihood of holding board 
meetings. 

IV.I. Analysis of the Baseline Model 

Table 2 reports the results of my basic model. I fi nd that the li ke lihood of board meetings 
is signifi cantly related to finn and CEO characteri stics fo r both high-tech and tradi tional finn s, as 
predicted by the empiri ca l framework. Ceteris paribus, the board meeting frequency decreases 
significantly w ith a CEO 's total cash compensation (i.e., salary and bon us), and marke t value of 
stock ownership. All of these factors are significant at the 1% level and are positi vely associated 
wi th the power of a CEO in the firm. These factors are indicators of managerial entrenchment. 
Conversely, the frequency of board meeti ngs is positivel y associated with a CEO's duali ty and the 
level of executive stock options. 

In add ition, I find there arc significant di fferences between high-tech and traditi onal firms. 
For tradi tional firms, board meeti ng frequency has positi ve and signifi cant association with a 
CEO's servi ce length, but thi s effect is negati ve and insignifi cant for high-tech firms; the 
coeffi cient for percentage of C EO share ownership is negative for traditional firms but positive for 
high-tech firms; the coeffi cient for long-term incenti ve plan is positive for tradi tional firms but 
negati ve and signi ficant for high-tech firm s. These effects do show differenti al board monitoring 
in different industries. 

Furthennore, I find that for both high-tech and traditional fi rms, board meeting frequency 
is positively re lated to finn size, measured by the book val ue of assets, and negati ve ly re lated to 
fi rm performance, meas ured by return on equity (ROE), in the previous year. These effects are 
consistent with results reported in Vafeas ( 1999). In teresti ngly, I also fi nd that there are signifi cant 
d ifferences between high-tech firms and tradit ional fi rms: growth opportunity, measured by 
market- to-book ratio of equity, will significantly decrease the propensity of board meetings for 
traditional firms but will increase the propensity of board meetings for high-tech firms. 

My new study shows th at board monitoring acti vit ies, measured by board meeting 
frequency, h'lVe significant association with industrial sectors. Meanwhile, a lop manager's 
internal power and compensation pl ans play an important role in corporate board monitoring. My 
basic model is highly significant from the perspective of likeli hood-ratio tests : the chi-square test­
stat istics have p-values less than O.(X)] , and McFadden pseudo- R2 yie lds 26.1 % 10 for the pooled 
sample. I emphasize that the apparent success of the basic model in addressing board meeting 
frequencies with respect to industrial sectors should be interpreted with caution. The predicti ve 
power of the models can only be rel iabl y tested with out-of-sample forecast tests. These tests are 
implemented in Section 4.2 below. 

As a robustness check, I introduce three variables that are re lated to a firm's life cyc le 
(firm age) and capital structure (debt ratio) as addi tional control variables into my analysis. The 
results are shown in Table 3. Clearl y, there is no significant impact fro m fi rm age. It is interesting 
to that a firm 's debt policy exh ibits significant influence on the fi rm's boar monitoring ac tivities -

10 Only a sm~ll fr~ct i o n ofobse rv~tions is censored in my model. the OLS regression will give us quite the same 
effccts comparing to Tobit moocl qualitatively. 
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corporate board tends to hold more meetings when the firm uses more debt. this is the case fo r 
both high-tech and traditional firms. Overall , I still have effects that are discovered in the baseli ne 
model. My results show that, there is no relation between board activities, measured by board 
meet ing frequency, and several finn attributes induding firm age in this s tudy. One possible 
explanat ion is that other firm attributes considered in the stu dy, i.e., firm size measured by book 
value of assets, asset structu re reported as fraction of tangible asset, and firm performance 
measured by return on equity in the previous two years, have outperformed the omitted effect. 

IV,2. Out-or-sample Predictive Power 

In this section I examine the predictive power of the basic model usi ng out-of-sample 
forecast tests. I des ignate the 1992-2000 period as the in-sample period and 2001 -2002 as the out­
of-sample period. I first estimate the spec ification of basel ine Tobit model (cf. Table 2) using the 
cross-sectional and time-series data for hi gh-tech and traditional firms during the in-sample 
period. Usi ng these estimated coeffi cients. I then compute the predicted likelihood of board 
meet ings on a firm· by-firm basis for both in-sample period and out-of-sample years. That is, for 
each firm I use the independent variable values for 2001-2002 in Equation (4) to compute the 
like lihood of log (meetings). The predictive performance is reported using two measurements. 
mean squared prediction error (MSPE) and mean absolute prediction errors (MAPE). 

Table 4 compares the predictions from the specification with actual board meeting records 
reported in the ExecuComp database. For both the in-sample period of 1992-200 and out-of­
sample period of 200 1-2002, the table cross-tabulates the predictions of the model regardi ng 
predicted board meetings against the actual board meeting frequencies. For both in-sample period 
and out-of-sample period. the predicted values in Table 4 show vary dose approximation to the 
actual board meeti ng frequencies. I also have sim ilar results measured by mean absolute predict ion 
errors (MASE). The resulting MS PE and MAPE show little difference between in-sample period 
and out-of-sam ple period, th is means that the model's prediction power is non-decreasi ng for the 
out-of-sample period. 

V. Summa ry a nd Conclusions 

The theoretical and empirical literature on corporate governance and managerial 
entrenchment makes a number of relatively unambiguous refutable predictions regarding corporate 
board act ivities. I extend thi s framework to allow for the role of managerial compensation 
contracts. The predict ions are then that (ceteris paribus) the li kel ihood of board meet ing freq uency 
is negatively related to the level of managerial entrenchment and firm perfonnance, and positivcly 
related to firm size set and the power of performance-based managerial incentives. Since I 
generally face acti ve managers in practice, I should consider the role of corporate board 
monitoring when managers are in control. In this case, my empirical framework under managerial 
entrenchment is distinct From traditional studies about board activities. In particular, I directly 
incorporate the strength of internal corporate governance mechanisms and firm characteristics in 
my study. 

Consistent with theoretical li terature, my empirical test design views observed board 
meeting frequency to be driven by the likelihood of managers to take non-value- max imizing 
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decisions. My results support the theoretical predictions of the management entrenchment 
li terature. I have several principal findings. As predicted by the corporate governance hypothesis, 
board meetin g frequency is significantl y and negatively associated with the likelihood of non­
value-max imizing behavior by top-management for both high-tech and tradi tional firms. Other 
things held equal, firms exhibiting greater CEO power attributes, such as longer CEO tenure and 
larger amount of compensation paid in cash salary and bonus - arc signifi cantly less likely 10 
hold as many board meetings. Such firms also tend to be larger, have beller performance records 
and possess more intangible assets. The superior perfo rmance of the Tobit model is robu st, 
applying to both in-sample fit and out-of-sample forecast tests. 

There are signifi cant di fferences about CEO compensation policies between high-tech and 
tradi tional firms in my research. For traditional fi rms, board meet ing frequency has positive and 
significant association with a CEO's serv ice length, but this effect is negative and insignificant for 
high-tech finns; the coeffi cient for percentage of CEO share ownership is negati ve for traditional 
fi rms but positive for high-tech firms; the coeffic ient for long-term incentive plan is positive for 
tradi tional firms but negative and significant for high-tech fi rms. These differential board 
monitoring activities in different industries have not been addressed in academic li terature. 

I examine CEO power measured by CEO duality, defi ned as the same manager being both 
president and chairman, does significantl y affect the likelihood of board meeting frequency. With 
a larger sample covering the 1992-2000 period, I fi nd that CEO duali ty are significant 
determinants of board meeti ng frequency for firms in traditional ind ustries, but not significant 
determinants for high-tech firms - a phenomenon that has not prev iously been addressed in the 
academ ic literature. These effects do show djfferential board monitoring in different industries. 
Overall , my analysis confirms that executive characteristics arc significant factors in determining 
board meeting frequency. 
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Exhibit 1. Defin ition of Varia bles 

I lit:fiJII,: thc <.lcpcnlit:nl an<.l i",Jcpcn<.lcnl variablcs. Fur thc in<.lcpcmJcnl variabl..,,;, I also ill<.li~alc thci, 
theoretically predicted sign in Tobi t regress ions. A positive (negative) sign implies that increases in variable value 
iocreasc (decrease) the likelihood of boani mccting frequency, holding other things fixed. All independent variables 
arc taken the beginning of the year. 

Dependent variable 
Definit ion 

log (mcclings) Log (number of board meetings) during year I. The number of board meetings 
is extracted from ExeeuComp database. 

Independent Predicted 
variables Sign Definit ion 

CEO Service Negative Log ( I +CEO years credit to service h istory). CEO years credit to service is 
Length defincd as number of ycars recognized for her retirement plan in her fi rm. 

Records are extracted from ExeeuColllp database. 
C~h Negative Log ( I + value of salary and bonus given to a CEO in a eenain year). Records 
Compensation arc extr.lCted from ExecuComp database. 
MVofCEO Negative Log (I +Market value of shares owned by a CEO). The price of stock is taken 
shares from CRSP at the beginning of year I; the number of shares owned by a CEO 

is obtained through ExecuComp database. 
CEO stock Negative (Number of shares owned by CEO)/(Total number of shares outstanding in the 
ownership (%) market), The number of shares owned by a CEO is taken at the beginning of 

vear t and oblained throu!!h execuComo database. 
Executive stock Posi tive Log ( I +value of executive stock options). Records arc extracted from 
options ExccuCom database. 
Long-term Positive Log ( I +Iong-term incentive plan), Records arc obtaillCd from ExeeuComp 
iocentive plan database. 
Duality Posi tive A dummy variable equals to I if a CEO is also the chairman of the board of the 

direc tors, otherwise O. 
Return on Equity Negative (Operating Income in year t- I )I(Annllal Common Equity in year t-I). Records 
inyeart-I arc obtained from Comp_ustat database. 
Return on Equity Negative (Oper.lting Income in year t-l)1(Annual Common Equity in year t-2). Records 
in vear t-2 are obtained from Compustat da tabase. 
Value of assets Positive Log ( I +Book va lue of assets). Book value of assets is taken at the beginning o f 

year! . Records are available through Compusta\. 
Market to book Posi tive (Market value of equity)l(Book value of equity). Records are taken atlhe 
ratio ~inninB...of year I, records are obtained from Comp_ustat. 
Asset Sirueture Negative Book value of Propcnies, Plants and Equipment divided by the book value of 

assels al the be.'!.innin.!!. of year I. Records are obtained from Com ustal. 
Othcrcontrol variables 
considered Definition 

Hi-Iech Dummy - A du mmy variable equals to I if a fi n n is classified as hi-Iech company. 
otherwise O. 

Debl ratio - Book value oftolal debl div ided by book value of debt + market value of 
eQuily al the be"innin" of year I. 

Firm age - Firm age equal to the eurrenl reponing year minus the beginning date of a 
firm's listing year obtained through CRSP monthly file. 
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Table I. Annual Board Meetill;s and Firm Characteristics 
Hioh-tech Firms Traditional Firms 

Variables 
Obser-

Mean Median Std. Obscr-
Mean Median Std. 

vations Dev vations Dev 

Book value of illisets (millions of dollars) 
Less than 5 

328 1082.13 367.838 2555.16 603 1613.97 529.367 4452.45 
meetings 
5to 10 

1834 3353.24 797.304 7686.29 2649 3381.21 972.92 [ 14603.7 
meetings 
More than 

421 6193.23 [529.70 1225 1.9 459 8642.74 1325.30 334 [3.1 
10 meetings 

Fraction of Tangib[e Assets 

Less than 5 
328 0.485 0. 369 0.433 603 0.553 0.526 0.3 [5 

meetings 
5to 10 

1834 0.544 0.542 0.38 1 2649 0.608 0 .565 0.385 
meetings 
More than 

421 0.545 0.424 0.407 459 0.629 0.567 0.367 
10 meetin£s 
Return on Equity 
Less than 5 

328 [7.210 [3.808 94.299 603 12.715 13.857 16.578 
meetings 
5to 10 

1834 5.716 13.052 91.331 2649 I Ll 79 13.37 1 166.083 
meetings 
More than 

421 1.281 10.877 76.85 1 459 11.165 10.323 226.000 
10 meetings 

Debt-to-equity 

Less than 5 
328 0.198 0.119 0.214 603 0.267 0.256 0.231 

meetings 
5to 10 

1834 0.279 0.240 0.453 2649 0.355 0.358 0.216 
meetings 
More than 

421 0.289 0.369 0.268 459 0.394 0.405 0.247 
10 meetings 
Market-to-book value of equity 
Less than 5 

328 4.675 3.206 6.332 603 3 .320 2.439 3.995 
meetings 
5to 10 

1834 4.32 1 2.869 11 556 2649 3.401 2.325 14.236 
meetings 
More than 

421 4.319 2.909 4.78 1 459 3 .399 2.114 6.525 
10 meetinss 
Dividend Yield 
Less than 5 

328 0.376 0 0.836 603 0.936 0.423 1.254 
meetings 
5to 10 

[834 0 .900 0 [.332 2649 1.329 0.965 1.469 
meetings 
More than 

421 I. [84 0 4402 459 2.01 5 1.203 11.830 10 meetings 

" 
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Table 2. The baseline models of industry effect on the likelihood of board meetings. 

n 

I class iry all observat ions into high-tech group and traditional industry group accordi ng 
to sample fimls' s ix-digit NA ICS code. I identi ry 46 industry sectors as hi -tech industry; all 
other observations are classifi ed into tradit ional industry sector. The Tobit model estimates are 
provided ror the high-tech and traditional industries or the sample. The value or (-statistic is 
reported in the parenthes is. McFadden pseudo-R2 is calcu lated as I - L:-'I/Lo, where L.\1 is the 
log-likelihood fo r the estimated model , and Lo is the log-likelihood in the model with o nly an 
intercept. 

Explanatory 
Predicted High-tech firms Tradit ional firms Pooled Sample 

variables 
sign 

Intercept 
1.628 1.784 1.701 - (4.64)*** (3.89)*** (6.1 5)*** 

Cash 
Negative 

-0.075 -0. 13 1 -0.109 
Compensation (-3.36)*"" (-5 .23)""* (-6.62)""* 
CEO Service 

Negative 
-0. 138 1.53 1 0.786 

Length (-0.30) (3. 16)*** (2.39)** 
MVofCEO 

Negative 
-0.0233 -0.0 19 -0.021 

Shares (-7.45)*"" (-5.41)*"" (-9.47)""* 
CEO stock 

Negative 
0.035 -0.258 -0.197 

ownership (%) (0.20) (-2 .36)"" (-2.20)"" 
ExecUlive stock 

Positive 
0.cX)3 0.009 0.005 

options ( 1.05) (0.98) (1.02) 
Long-term 

Positive 
-0.707 1.099 om 8 

incenti ve plan (-2.71)*** (3.1))*** (0.09) 

Duality Positive 0.0 187 0.027 0.D25 
(1.40) (\.84)* (2.49)*** 

Relurrl on equily Negative 
-0.21 3 -0.53 1 -0.365 

in yean- ! (-2.12)** (-3 .67)""* (-4.44)""* 
Return on equity 

Negative 
-0.204 0.D25 -0.012 

in year 1-2 (-2.05)** (0.56) (-0. 30) 

Value of assets Positive 
0.074 0.038 0.057 
(15.86)*"" (6.42)""* (15.92)""* 

Market-to-book Positive 0.067 -0.265 0.039 
(1.07) (-1.71)* (0.66) 

Asset structure Negative 
-0.(H)3 0.014 -0.001 
(-0.16) (0.94) (-0.09) 

Hi-tech 0.05 36 - -Dummy (5.35)*"" 
Estimated Sigma 0.338 0.353 0. 347 
LQg Likelihood -1143.42 -1100.78 -2292.67 
Num. of Observations 2583 37 1 1 6294 
Pseudo R2 27.3 % 25.9% 26.7% 

******. . c c mdtC,ltc t stattsttc slgmficance at 10 ro, 5 ro, and I % levels, respectively Asterisks , 
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Table 3. The effect of omitted variables on the likelihood of board meetings. 

I classify all observations into high-tech group and tntditional industry group according to sample 
fi rms ' six-digit NA ICS code. I identi fy 46 industry sectors as hi -tech industry; all other observations are 
classified into traditional industry sector. The Tobit model estimates arc provided for the high-tech and 
traditional industries of the sample. The value of I-s tatistic is re]Xlrted in the parenthesis. McFadden 
pseudo-If is calcu lated as I - LM'~ where LM is the log-likelihood for the estimated model, and ~ is the 
log-likelihood in the mode l with onl y an intercept. 

Explanatory 
Predicted High-tech firms Traditional firms Pooled Sample 

variabl es 
sign 

Intercept 
1.639 1.769 1.701 - (4.56)*** (3.80)*** (5.96)* ** 

Cash 
Negative 

-0.075 -0. 137 -0.1 12 
Compe.nsation (-3.3 1)"'** (-5.42)*** (-6.69)*u 
CEO Service 

Negative 
·0.00 1 0.01 3 0 .007 

Lcn,gth ( ·0.29) (2.60)*** (2.11)** 
MVof CEO 

Negative 
-0.022 -0.017 -0.021 

Shares (-7.03)" ** (-4.78)*** (-8.96)**· 
CEO stock 

Negative 
-0.01 2 -0.284 -0.214 

ownershipJ%) (·0.07) (-2.58)*** (-2.37)** 
Executive stock 

Positi ve 0.003 0.007 0 .005 
oPtions ( 1.01) (0.98) ( 1.00) 
Long-term 

Positi ve 
-0.006 O.QI I 0.00 1 

incenti v~lan ( ·2.59)"'** (3.05)*** (0.08) 

Duality Positi ve 
0.0 17 0.026 0 .023 
( 1.29) (1.76)* (2.33)*** 

Return on equity Negative 
-0.020 -0.049 -O.oJ5 

in year t-I (- 1.93)'" (-3.35)*** (-4.21)*** 
Return on equity Negative 

-0.019 0.003 -0.00 1 
in year t-2 (· 1.93)'" (0.62) (-0.22) 

Value of assets Positi ve 0.073 0.03 1 0 .055 
(14. 18)*** (4.89)*** (13.77)*** 

Market-to-book Positi ve 
0.00 I -0.002 0.00 1 
( 1.22) (-1.24) (0.92) 

Asset s tructure Negative 
-0.00 1 0.012 -0.002 
( ·0.08) (0.78) (-0.24) 

Debt-to-equity 0.078 0. 105 0.057 
( 1.88)* (2.73)*** (2 .05)** 

Finn Age 
-0.01 1 0.009 0.001 
(-1.3 1) ( 1.1 2) (0.1 2) 

Hi-tech 0.0601 - - -
Dumm y (6.2 1)*** 
Estimated Si m, 0.338 0.353 0.347 
Lo Likel ihood · 1138.37 -1221.53 -2 100.4 1 
Num. o f Observations 2583 37 11 6294 
Pseudo R2 26.8% 26.3% 26.1 % 

******. -Astensks , llldlcate I stal1S I1C slgmficance at 10%,5%, and 1% levels 
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Table 4: Out-of-sample prediction performance of the Tobit model for 2001-2002 

The basel ine model 's prediction performance is measured by Mean Squared 
Prediction Error (MSPE) and Mean Absolute Prediction Error (MAPE). Using coefficients 
estimated from 1992-2000 sample (cf. Table 2), the predicted values of yare calculated for 
the period 2001 -2002, and the pcrformance measures for both in-sample period and out-of­
sa mple period are constructed as: 

MSPE = I (y-e(y))' 
II - P 

Mean of 
log 

(meeti ngs) 

In-sample 
period. 1.857 
1992-2000 

Oul-of-
sample 1.862 
period, 
2001-2002 

Panel B. Traditional Firms 

Mean of 
log 

(meeti ngs) 

In-sample 
period, 1.872 
1992-2000 

Oul-of-
sample 1.866 
period, 
2001-2002 

Predicted 
Mean o f 

log 
(meetings) 

1.869 

1.9 10 

Predicted 
Mean o f 

log 
(meetings) 

1.88 1 

1.893 

MAPE = I ly- e(yj 
1/ - P 

Panel A. High-tech Finns 

MSPE MAPE 
(Std . Dev) (SId. Dev) 

0. 112 0.223 
(0.218) (0.216) 

0. 128 0.257 
(0.232) (0.305) 

MSPE MAPE 
(Std. Dev) (SId. Dev) 

0. 127 0.272 
(0.209) (0.234) 

0. 14 1 0.295 
(0.2 15) (0.294) 

Number of 
observations 

2583 

646 

Number of 
observations 

371 I 

970 
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