
  Business Management Dynamics  
Vol.1, No.12, June 2012, pp.28-40 

   
©Society for Business and Management Dynamics 

Board size: Evidence from Greek Public Companies 
Anastasia Maggina,Ph.D.1 and Angelos Tsaklanganos2 

Abstract 
Board Size is considered in a research context based on dichotomous analytical 
techniques such as discriminant analysis and a logit specification. Using these 
techniques it is shown if the board size of companies can be forecasted, which are 
the discriminating variables between companies that have a big board size and 
those that do not have a big board size, and which statistical technique fits better 
to the data drawn from companies listed on the Athens Stock Exchange. Results 
indicate that prediction accuracy amounts to 92.3% which is very high 
compared with other business paradigms 
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INTRODUCTION 

The size of Board of Directors has been examined in the framework of corporate governance in Greece 
and worldwide. According to the Communication from the Commission to the Council and the European  
Parliament under the title “Modernizing Company Law and Enhancing Corporate Governance in the 
European Union - A Plan to Move Forward” (2003),corporate governance which can be defined in many 
ways, is usually understood as “the system by which companies are directed and controlled”. It is noted 
that “poor corporate governance performance by some companies has greatly undermined confidence in 
capital markets”. Different systems of corporate governance reflect different cultures and the various 
views about the roles of corporations as well as the way in which their industry should be financed. In an 
effort to enhance corporate governance disclosure an Annual Corporate Governance Statement has been 
prepared according to which “listed companies should be required to include in their annual report and 
accounts a coherent and descriptive statement covering the key elements of their corporate governance 
structure and practices, which should at least include some specific items. The most relevant among them 
is the composition and operation of the board and its committees. 
In key areas where executive directors clearly have conflicts of interests, decisions on listed companies 
should be made exclusively by non-executive or supervisory directors who are in the majority 
independent. The High Level Group further recommended that at least listed companies in the EU 
should generally have the option between a one-tier board structure (with executive and non-executive 
directors) and a two-tier board structure (with managing directors and supervisory directors). Over the 
last decade (and beyond), stock exchanges and governmental bodies have pushed publicly traded 
companies to increase the number and the fraction of outside directors on their boards. Over the period 
1993-2000, at least 18 countries have seen publication of official reports that recommend or mandate 
either a minimum fraction or a minimum number of outside directors for public companies and this 
minimum is substantially higher than the historical norm in those countries.  
As far as Greece is concerned, according to Law 3016/2002 the primary responsibility of the members of 
the Board of Directors of every listed company is the continuous pursuit of strengthening of the long-
term corporate value and the safeguarding of the general corporate interest. The Board of Directors 
consists of executive and non-executive members. Executive members are those who deal with the day-
to-day corporate management. Non-executive members are those charged with the advancement of all 
corporate issues. The number of non-executive members must be less than one third of the total number 
of members of the Board of Directors. There must be at least two independent members among the non-
executive members. The independent non-executive members must not be shareholders and must not 
have labour dependence on the company. The presence of independent members is not mandatory when 
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the Board of Directors determines members who participate as representatives of the minority 
shareholders.  
The Business Roundtable(1990) suggests that the board of directors has five primary functions: 1) select, 
regularly evaluate, and, if necessary, replace the chief executive officers, and determine management 
compensation and review succession planning, 2) review, and where appropriate, approve the financial 
objectives, major strategies, and plans of the corporation, 3) provide advice and counsel to top 
management, 4) select and recommend to shareholders an appropriate slate of candidates for the board of 
directors, and evaluate board processes and performance, and 5) review the adequacy of systems to 
comply with all applicable laws/regulations. Jensen [20] defines the job of the board of directors as to 
hire, fire and compensate the CEO. 
The rate of companies that have a Board of Directors with more than 8 members is 10.04% over the total 
population (28 over 279 companies that report financial statements). The number of companies with a 
Board of Directors composed of more than 8 members as used in this study(as in the final sample) is 27 
and the rate is 9.82% (27 over 275 companies). All remaining companies (275 minus 27 companies) have a 
Board of Directors composed of less than 8 members. 
In other studies like Yermack(1996) board size is around 12, with a range in board size from 4 to 34. In 
Mak and Kusnadi (2005) the mean of board size is around 7, with a range from 4 to 14.    
In this study we first examine the characteristics of companies that have a Board of Directors with more 
than 8 members and those that have a smaller Board. Dichotomous analytical techniques have been 
employed in order to discriminate the two groups of companies. This paper purports to compare 
empirical findings drawn from the application of two dichotomous statistical techniques through an 
assessment of the analytical quality of ratio analysis using data drawn from the Athens Stock Exchange. 
The contribution of this study is that it provides empirical findings that have not been granted in the 
international literature up to date. Second, this study takes place in a different business environment than 
in other studies, and, in particular, in an IFRS environment (where companies moved from a tax-driven 
accounting system which is characterized by a stakeholder (debt holder) orientation to a shareholder 
oriented system independent of tax reporting considerations), and in a period of great economic recession 
where there are unfavorable main economic indicators and other business fundamentals (an increasing 
number of going-concern opinions granted by auditors, low competitiveness, lack of innovation, etc.). In 
addition, this paper takes place in an environment where the business communication model has 
changed and the Board of Directors plays a different role than ever before since the mode of conference 
between auditors, audit committees and management has been modified.   
The rest of the paper is organized as follows. Next section reviews the literature. Section III contains the 
research design. Section IV reports empirical findings. Section V concludes with a summary and 
suggestions for further future research.   
 
REVIEW OF THE LITERATURE 
The literature becomes to be fluent but multifaceted. It started with organizational behavior analyses and 
moved to board size and composition. 
On the other hand, empirical findings are mixed.  
Sah and Stiglitz (1991) argued about the decision making process where there are diversified opinions. In 
such a framework communication is costly and larger groups have a greater likelihood to reject risky 
projects because a project has to be considered as good by several group members before it can be 
accepted by the group.  
Jensen (1993) contends that when a board has more than seven or eight directors, the directors are less 
likely to function effectively and are easier for the CEO to control. When a board consists of many 
members board meetings and consensus become a difficult task. As a result, effectiveness cannot be 
assured. As a board becomes larger, there are problems with agency costs and 
coordination/communication. They overwhelm the potential advantages from having more directors to 
draw on, leading to a lower level of corporate performance.   
Yermack (1996) using a  sample of 452 large US industrial public corporations over the period 1984 to 
1991 presented evidence that small boards of directors are more effective. Using Tobin’s Q as an 
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approximation of market valuation, he finds an inverse association between board size and firm value. 
When boards consist of a small number of members companies exhibit more favorable values for 
financial ratios, and provide stronger CEO performance incentives from compensation and the threat of 
dismissal. Yermack showed that there is a negative relation between board size and firm value which 
attenuates as boards become large, implying that the greatest incremental costs arise as boards become 
larger and, in particular, from small to medium. As far as investors they react positively when board’s 
size decreases. Yermack asserted that investors appear to welcome decreases in board size and to 
disapprove of board expansions. Companies with small boards are valued more highly in the capital 
markets. It has been shown that when director’s rotation increases following poor performance, board 
size does not change significantly over time with little sensitivity to performance. Yermack estimated 
fixed-effects models of board size and three key financial ratios (sales over assets, return on assets, and 
return on sales) and found that all three dependent variables have negative and significant associations 
with the board-size log. Companies with large boards use assets less efficiently and profits are lower. 
Finally,it was found that past board size influences current firm value, rather than the opposite - that past 
performance influences current choices of board size.         
Hermallin and Weisbach (1988) using a sample of 142 firms for the time period 1971-1983 and 
hypothesizing that board composition is determined, among other things, the internal promotion and 
CEO succession processes, poor firm performance, and the participation of the firm in various product 
markets asked whether firm performance, CEO tenure, and changes in market structure lead to changes 
in board composition. Their results suggest that ‘’outside directors are identified with a higher likelihood 
to leave a board after poor firm performance, when firms leave product markets, and possibly when there 
is a new CEO’’.   
Conyon and Peck (1998) examined the effects of board size on corporate performance as measured by 
return on equity and by stock market performance (ratio of market value of the firm to the book value of 
the firm’s assets) across a number of European economies for the time period 1990-1995. The evidence 
supports the argument that the effect of board size on corporate performance is generally negative. 
Eisenberg et al.(1998) using a random sample of 900 small Finish firms found that there is a negative 
correlation between firm’s profitability, as measured by industry - adjusted return on assets, and board 
size. They also investigated whether past poor performance causes an increase in board size but found no 
significant relation between the lagged return on assets and the net change in board size. Finally, they 
argued that if there is an ideal board size, it varies with firm size.       
Vafeas (2000) by employing governance and financial data on 307 US public firms over the period 1990-
1994 investigated the importance of board structure in mitigating the usefulness of earnings in explaining 
stock returns. Using two measures of board structure (the fraction of outsiders serving on the board and 
board size) he showed that board composition is not related to the usefulness of earnings. His results 
suggested that market participants consider that earnings of firms with the smallest boards (with a 
minimum of five board members) are more informative.   
Bhagat and Black (2002) reported evidence from the study of the relationship among board 
independence, board size, and the long - term performance of large American firms. They studied 
measures of financial performance and growth using a sample of 934 of the largest US firms for the time 
period 1985 to 1995. They found evidence that ‘’low profitability firms respond to their business troubles 
by following conventional wisdom and increasing the proportion of independent directors on their 
boards’’. Board size is also not correlated with firm performance. This has also been tested in a causal 
relation form. In addition, results offer no evidence that firms with more independent boards perform 
better. They provided evidence instead that firms with more independent boards do not perform better, 
and these firms suffer worse performance than other firms. They argued that ‘’whatever reasons prompt 
poorly performing firms to increase board independence, this strategy does not improve their future 
performance’’. Finally, results support the hypothesis that independent directors who hold significant 
stock positions may add value while other independent directors do not.     
Baker and Gompers(2003) using data from 1116 firms (IPO prospectuses)  covering the period 1978-1987 
examined the differences in board composition between companies backed by venture capital and those 
not backed by venture capital. They found that venture capital backing plays a role in the board size and 
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composition. The fraction of outsiders on the board of directors depends on CEO tenure and voting 
control. They argued that ‘’a possible interpretation of the venture reputation effect is that reputable 
venture firms gain power by having access to adequate replacements for the founder’’. This source of 
financing favors larger and more complicated firms which require a larger board of directors for 
coordination. So the board structure may be determined through a bargain between the CEO and outside 
investors.  
Dahya and McConnell(2005) using a sample of 700 companies for each year of the time period 1988-1999 
investigated whether an increase in outside directors is likely to influence one, arguably primary, board 
decision - the appointment of the company’s CEO. They found that the likelihood of an outside CEO 
appointment and the fraction of outside directors on the board are correlated. This indicates that 
increasing the representation of outside directors on the board is likely to influence board decisions, at 
least, as regards the appointment of inside or outside CEOs. 
Mak and Kusnadi(2005) using a sample of 230 firms for the 1999 or 2000 financial years examined the 
impact of corporate governance mechanisms on the firm value of Singapore and Malaysia firms (as 
measured by Tobin’s Q).  
The financial variables they used are: the book value of total assets (which proxies for firm size), total 
liabilities divided by total assets, total fixed assets divided by total assets, changes in total sales divided 
by total sales in the previous year, changes in fixed assets plus depreciation divided by total assets, and 
market value of equity plus book value of liability divided by total assets. Their results indicate that the 
board size effect transcends different corporate governance systems. Beyond the board size effect, one 
“size” for corporate governance mechanisms does not seem to fit all in terms of enhancing firm value. 
Finally, they found that only block holder ownership is related to firm value, and only in Malaysia. In 
addition, they found that there is an inverse relationship between board size and firm value in both 
countries.   
Bernardi et al.(2005) were concerned with the role of the Board of Directors in scandals (i.e. Enron, 
WorldCom, etc.). They showed that when pictures of Board of Directors membership are included in 
annual reports it implies an increase in the presence of ethnic minorities and females. They argued that 
this requirement could be a compliance with the intent of the ‘’full disclosure principle’’.   
Fich (2005) using 432 publicly traded US companies during the period 1997-1999 showed that CEOs 
indeed are rewarded with outside directorships when the firms they head perform well. The results 
indicated that ‘’firms that have independent boards, high levels of institutional ownership, or high 
growth opportunities are identified with a higher likelihood to appoint as an outside director an 
individual who currently is a CEO of another firm’’. He found that there are negative shares - price 
reactions among companies in which their own CEOs accept outside directorships, particularly if these 
CEOs have not yet attained retirement age. Overall, his analysis supports the interpretation that 
reputation is a key element in the corporate director labor market for selecting outside directors.      
Raheja (2005) models the interaction of inside and outside board members and examines whether a 
specific combination of insiders and outsiders affect the monitoring effectiveness of corporate boards, 
addressing the question ‘‘which firm and director characteristics affect board size and composition’’. 
Their model shows that boards can become more effective monitors, and that a higher proportion of 
insiders are required as a manager benefit from becoming the CEO increase. He determined 
endogenously the optimal board size and composition to monitor firms and maximize shareholder value. 
He also concluded that the optimal board structure and the effectiveness of the board in monitoring 
depend on the characteristics of the firm and its directors. Adams and Ferreira (2007) assert that ‘’it might 
be optimal to have a passive (management friendly) board which is forced by the potential conflicts 
between the different roles of the board’’. They showed that the advising role of the board is stronger 
when the board’s preferences are more closely aligned with those of the CEO - friendly board,  
Boone et al.(2007) examined the driving forces of a board size and composition  by grouping existing 
theories about corporate boards into three non - mutually exclusive testable hypotheses : the scope of 
operations hypothesis, the monitoring hypothesis, and the negotiation hypothesis. Using a unique panel 
dataset of 1019 firms going public from 1988-1992 that tracks corporate board development from a firm’s 
IPO through 10 years later, they found that : i) both board size and independence are associated with 
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firms’ growth  and diversification overtime, ii) board size - but not board independence - reflects a trade-
off between the firm - specific benefits and costs of monitoring, and iii) there is a negative relationship 
between board independence and the manager’s influence and a positive relationship between board 
independence and the constraints on that influence. These findings indicate that the cross - sectional 
variation in corporate board size and composition is explained by economic considerations - in particular, 
the specific nature of the firm’s competitive environment and managerial team. They concluded that 
‘’there are many factors that contribute to board size and independence such as firm size and venture 
capital backing as well as other characteristics(i.e. CEO ownership, the number of business segments, the 
presence of takeover defense, R & D intensity, and stock return variance also are important economically 
as well as statistically’’.   
Cheng (2008) provided empirical evidence that corporate performance varies less with larger boards. His 
results indicated that board size is negatively correlated with the variability of monthly stock returns, 
annual accounting return on assets, Tobin’s Q, accounting accruals, extraordinary items, analyst forecast 
inaccuracy, R & D spending, the level of R& D expenditures, and the frequency of acquisition and 
restructuring activities. Results indicated that board size ranges between 4 and 21 directors, with a mean 
and median of nine directors. The average percentage of independent directors is about 65%.    
Guest(2008) examined the trends and determinants of board structure for a large sample of UK firms for 
the time period 1981-2002. His evidence shows that different institutional settings can help predict board 
structure. Guest showed that the average board size increased in the 1980’s and declined in the 1990’s 
especially after 2000. In US, board size exhibits a  decrease since 1980 and on. He showed that the 
proportion of outside directors increases steadily over the entire sampling period. He provided evidence 
that UK boards play a weak monitoring role and hence will not be structured according to the costs or 
benefits of monitoring. Finally, the results provided credence that board size is determined by advisory 
needs and CEO influence but outsider proportion is determined by CEO influence. 
Coles et al.(2008) using a sample of 8165 firm - year observations for the time period 1992-2001 re-
examined the relation between firm value and board structure. They found that the advising 
requirements are stronger in complex firms, and complex firms have larger boards with more outside 
directors. Furthermore, when firms have strong firm-specific knowledge of insiders such as R & D 
intensity, are likely to benefit from greater representation of insiders on the board. The suggestion that 
smaller boards with a lower proportion of insiders are necessarily optimal for all firms can not be 
generalized. 
Linck et al .(2008) using a sample of nearly 7000 firms for the time period 1990-2004 investigated how a 
corporate board is structured and the trends of this business event. They found that a determinant factor 
is the costs and benefits of monitoring and advising by the board. They tested how firm characteristics are 
related to three measures of board structure : board size, board independence, and board leadership. 
They found that ‘’firms with high growth opportunities, high R & D expenditures, and high stock return 
volatility are associated with smaller and less independent boards’’. Another factor is the high managerial 
ownership consistent with the hypothesis that managerial ownership and board monitoring are 
substitute governing mechanisms. As far as independence it is stronger when insiders have more 
opportunity to extract private benefits and when the CEO has greater influence over the board.  
Hunton et al.(2008) investigated whether the type of audit issue(adjustment versus restatement) and 
director status (single directorship versus multiple directorships) is associated with the likelihood of 
accepting a specific type of recommendation. Their analysis indicated that the likelihood of accepting a 
recommendation depends on the director status due to the adverse effects of restatements on their 
reputation capital.  
Machuga et al. (2009) investigated whether board characteristics (board composition disclosure, family 
concentrated ownership and shared directors) are associated with earnings quality as measured by 
income smoothing, timely loss recognition and conditional accruals. They showed that ‘’firms with 
concentrated family ownership or share directors have less increases in earnings quality’’. Pathan (2010) 
using a sample of 212 US bank holding companies examined the trends and endogenous determinants of 
Board of Directors. They showed that bank board structures could not be fully explained by the costs and 
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benefits of board’s monitoring and advising roles. Besides, negotiation with CEOs cannot ensure bank 
board independence. 
Duchin et al.(2010) investigated the effectiveness of outside directors and found that ‘’the cost of 
acquiring information is an important factor in the firm’s performance. Low cost of acquiring information 
increases firm’s performance and in adverse’. This relates to the literature about information asymmetry.  
O’Connell and Cramer (2010) explored the association between firm performance and both board size 
and board composition for companies quoted on the Irish Stock Market. They also investigated the 
impact of firm size on the relationship between firm performance and the aforementioned board 
characteristics. They found that (i) board size exhibits a significant negative association with firm 
performance,(ii) the relationship between board size and firm performance is significantly less negative 
for smaller firms, and (iii) a positive and significant association between firm performance and the 
percentage of non-executives on the board is apparent. Chen and Al-Najar (2011) analysed a large panel 
dataset from 1999 to 2003, and found that Chinese board size is primarily driven by firm complexity and 
board independence is mainly driven by regulation. Some other governance factors also have a 
significant impact. For example, board independence is negatively associated with the size of supervisory 
board and state ownership.  
 
THE RESEARCH DESIGN 
Research Method 
The research question which is set first leads to the suitable research method that will be employed in this 
study. Could companies that have a Board of Directors with more than 8 members can be discriminated 
from companies that have a smaller Board, how correctly they can be classified and whether prediction 
can be appropriately used in decision making. A suitable research method is to compare companies that 
have a big Board with a control group of companies that have a smaller Board. Discriminant analysis and 
a logit specification are the most suitable statistical techniques that have been successfully tested in many 
fields in order to discriminate between groups of companies. Depending on the nature of the data of the 
two groups of companies alternative methods such as discriminant analysis and a logit specification are 
tested in the purpose of the appropriate selection with no ignorance of theoretical dogmas and 
proliferations. Theoretically, it has been argued that if the explanatory variables are normally distributed, 
then one should use discriminant analysis. However, if the explanatory variables are not normally 
distributed, then discriminant analysis gives inconsistent estimates, and one is better off using logit 
analysis (Maddala, 1991). Logistic regression is considered preferable not only because of theoretical 
reasons but due to the particularities of the sample selection. Theoretically, logistic regression is usually 
preferable to discriminant analysis when one wants to see the contribution of each variable to 
differentiating between groups. It is also effective even when the main objective is classification. 
Discriminant analysis is a statistical technique used for predicting group membership on the basis of the 
values on a set of predictors’ variables. It operates with the conditional distribution of x (explanatory 
variables) given y (dependent variable).  The model has the following general form: 
Yi = 1 if P (Yi = 0/Xi

*)L01< P (Yi = 1/Xi
*)L01 

Yi = 0 otherwise 
Where 
P (Yi = 1/Xi

*) as a posterior probability of Yi = 1. 
A logit model specifies the conditional distribution of y given x. It assumes that g(x) = logit{P(x)} is the 
linear function of covariates (x) of the ith subject with the logit as the dependent variable. Specifically, g 
(x) = a+bx with 
                    a+bx  
                 e 
   P(x)=--------------------- 
                       a+bx 
                1+e 
Where P(x) denotes the conditional probability that Y occurs, conditional that it did not occur. In other 
words, P(x) = P(Y=1/Y=0) with Y denoting the outcome variable.  
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The strict statistical assumptions set up by Palepu (1986), Karels and Prakash (1987), Maddala (1991), are : 
(1) the equal probability distributed between the two groups of companies, and the efficiency of each 
model using different data; (2) further statistical implications related to the unequal sampling rates; (3) 
the stability of discrete models overtime. 
Variables Selection 

The variables used are represented by the financial ratios selected in this study. They have been selected 
in order to have a full picture of the profile of the company and have been employed in other studies 
(Maggina, 2008). The list of financial ratios used has as follows: 
-------------------------------------------------------------------------------------------- 
 Financial Ratios                                                            Abbreviation     
---------------------------------------------------------------------------------------- ---- 
Net Income : Total Assets (return on assets)                       NITA            
Cash : Current Liabilities (liquidity ratio)                           CASCL          
Cash : Total Assets (liquidity ratio)                                    CASTA         
Quick Assets : Total Assets (quick ratio)                            QATA           
Current Assets : Sales (return on current assets)                 CASA            
Net Worth : Total Debt (equity to debt ratio)                      NWTD         
Receivables : Inventories (short-term financial ratio)         RECINV      
Working Capital : Total Assets (working capital return)    WCTA         
Total Debt : Total Assets (leverage ratio)                            TDTA         
Net Income : Sales (return on sales)                                     NISA          
Sales : Working Capital (working capital turnover)             SAWC       
------------------------------------------------------------------------------------------------Profitability liquidity, and 
leverage ratios as figured out above have been tested and successfully justified as the leading ratios for 
corporate prediction purposes. 
The Sample Selection 
Companies listed on the Athens Stock Exchange have been selected for investigation in this study. The 
size of  the sample is based on the number of companies appeared in the web site of the ASE (that have 
reported financial statements and Board of Directors’ reports) for one and two years before the event of 
the selection of companies with board size more than 8 members commencing with the most recently 
published data on 2008. The total number of firms that reported financial statements published in the 
web site of the ASE is 279 companies for year 2008. Companies which satisfy the presumption of two 
consecutive years are 275. Companies that have a Board of Directors composed of more than 8 members 
are 28. Companies that have been used in the empirical analysis are 27 (final sample) and the remaining 
companies (275-27), that is, 248 companies have a Board size less than 8 members. 
 
EMPIRICAL FINDINGS 
In a consideration of means of each variable used in the analysis, results are more illustrative of the 
differences between groups of companies. Companies that have a Board of Directors with more than 8 
members and those that have a smaller Board do not present great differences except variables CASA 
(Current Assets/Sales), NWTD (Net Worth/Total Debt), RECINV (Receivables/Inventories) and SAWC 
(Sales/ Working Capital) when data for one year before the event are used. Obviously, this is evidence 
that those variables will be the most crucial variables in the discriminating process as well as the 
predictive ability of models employed in this study. When data for two years (one year before and two 
years before the event) are used means differ between the two groups of companies for the same 
variables as in case of using data for one year before the event. 

Insert table 1 here 
Kolmogorov-Smirnov is an appropriate statistic to test normality. It is of high importance to test 
normality because outliers may have a big influence. Prior studies have shown that non-normally 
distributed financial ratios are characterized with the presence of outliers. Worthnoting that we have fifty 
one outliers in variables RECINV and SAWC, sixteen outliers in variable NWTD, eleven outliers in 
variable CASCL and seven outliers in variable CASA. About half of the outliers for each variable are in 
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each one of the years under investigation. Note that the number of outliers is very small in other studies 
when the matter of the distributional properties of financial ratios is examined [21]. 

Insert table 2 here 

As shown in Table 2 almost all variables are not normally distributed for the group of companies that 

have smaller than eight members in the Board of Directors. Variables for companies with a bigger Board 

of Directors are mainly normally distributed (about the half of the variables are normally distributed). 

The choice of the best fitting model is stressed through a discussion of all empirical findings drawn from 
a test of discriminant and logit analysis. In each year, a company is observed in one of two alternative 
states. Coefficients for each model and for each variable in one and two years before the event of the 
selection of companies with a small or a big Board of Directors along with the whole data set are given 
below:  

Insert table 3 here 
Wilks' Lamda which is one of the various statistics available is used to test the significance of the 
discriminant function as a whole. As shown in Table 4 the significant lamda means that the null 
hypothesis (that the two groups have the same mean discriminant function scores) can be rejected and 
conclude that the model is discriminating. In discriminant analysis almost all variables contribute 
marginally when outliers are included in the sample (see Table 3). When outliers are excluded from the 
sample there are variables that operate as the most discriminating variables between the two groups of 
companies. They are mainly QATA (Quick Assets/Total Assets), WCTA (Working Capital/Total Assets)  
and TDTA (Total Debt/Total Assets). 
Furthermore, the low eigenvalue means that each variable alone can not sufficiently explain the model. In 
discriminant analysis the significance of the test is a strong evidence which leads to the selection of the 
best statistical technique. When logit is employed there are many variables that operate as strong 
discriminating variables. These are NITA (Net Income/Total Assets), CASTA (Cash/Total Assets), and 
QATA (Quick Assets/Total Assets), NWTD (Net Worth/Total Debt), WCTA (Working Capital/Total 
Assets), and TDTA (Total Debt/Total Assets) when two years before the event are employed but the most 
statistically significant variables are NWTD (Net Worth/Total Debt) and TDTA (Total Debt/Total Assets) 
both as leverage variables. When one year data are employed the discriminating variables are CASCL 
(Cash/ Current Liabilities) and NWTD (Net Worth/Total Debt) which are statistically significant. 
Worthnoting that variables that are consistently positively associated with the board size are 
CASCL(Cash/Current Liabilities), RECINV(Receivables/ Inventories), WCTA(Working Capital/Total 
Assets), NISA(Net Income/ Sales) and SAWC(Sales/Working Capital). In opposite, variables that are 
consistently negatively associated with board size are CASTA(Cash/ Total Assets), QATA(Quick 
Assets/Total Assets), NWTD(Net Worth/Total Debt), and TDTA(Total Debt/Total Assets).  In other 
words, liquidity and leverage ratios are negatively associated with firm size.  
Once the values of the discriminant coefficients are estimated, it is possible to calculate discriminant 
scores for each observation in the sample, or any firm, and to assign the observations to one of the groups 
based on this score. The essence of the procedure is to compare the profile of an individual firm with that 
of the alternative groupings. In this manner, the firm is assigned to the group it is most closely resembles.     
As far as the correct classification, results offered in next Table 4 justify the preference  of  logit  against  
discriminant  analysis. Companies with a bigger Board of Directors are more correctly classified using 
logit. 
When all data (both years) are used the percentage of correct classification is 91.3% with a logit model and 
only 56.2% with discriminant analysis. When outliers are excluded the rates are 68.4% and 90.8%, 
respectively. In a similar vein, when one year-before data are used results are 91.9% for logit and 52.8% for 
discriminant analysis. When outliers are excluded the rates are 91.6% and 79.3%,respectively. It is worth 
noting that when assets size is included in the models the picture changes a little when discriminant 
analysis is employed but logit performs almost the same. When data for one year before the event is 
employed the rate of correct classification with assets inclusive increases from 52.8% to 63.7%(from 79.3% 
to 79.9% with outliers excluded). When data for one year before the event are used logit performs better 
than discriminant analysis again. The rate is 92.3% versus 52.8% with discriminant and 91.6% versus 
79.3%, respectively when outliers are excluded. 
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Insert table 4 here 
Based on the above empirical findings, it is suggested that the prediction model is an accurate forecast of 
the selection of the two groups of companies. 
 
CONCLUSIONS AND SUGGESTION FOR FUTURE RESEARCH 

In an application of two dichotomous models that tested both the determinants of a dichotomous choice 
in an infantry investigated area of research in a specific country and worldwide, the robustness of two 
widely used models indicates that the event of the selection of the two groups of companies (those that 
have a small and those that have a big Board of Directors) can be predicted by a rate higher than 90.0% 
using a logit specification. The discriminating factors between the two groups of companies are mainly 
variables NITA (Net Income/Total Assets), CASTA (Cash/Total Assets), QATA (Quick Assets/Total 
Assets), WCTA (Working Capital/Total Assets), and TDTA (Total Debt/Total Assets). Variables that are 
consistently negatively associated with board size are CASTA (Cash/ Total Assets), QATA(Quick 
Assets/Total Assets), NWTD(Net Worth/Total Debt), and TDTA(Total Debt/Total Assets).  In other 
words, liquidity and leverage ratios are negatively associated with firm size.  
In this application only listed companies have been investigated. How the situation would be formed in 
case of privately held companies is a matter for future research since the business environment would be 
different. 
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Table 1: Average Ratios (Means)    

                                                ALL DATA                                 OUTLIERS EXCLUDED 
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                                      --------------------------------                 ------------------------------------   
                                    BIG BD           SMALL BD                   BIG BD          SMALL BD 

Panel A: One Year Before      

NITA                                 4.526E-02         -1.90E-02                 4.526E-02       -1.90E-02       
CASCL                               1.966                 1.165                        0.397              0.366 

CASTA                               0.105                 0.101                        0.105              0.101 
QATA                                 0.416                 0.533                        0.416              0.533 

CASA                                  2.030                 1.753                        2.030              1.371 
NWTD                      4.028                 2.983                        0.809              0.983 
RECINV                   8.872               106.396                      4.696              3.694 
WCTA                      0.171                 0.172                        0.171              0.172 
TDTA                       0.554                 0.795                        0.554              0.795 
NISA                        0.125                -0.256                        0.125             -0.256 
SAWC                      2.973                -1.109                        3.121              2.001 

Panel B: Two Years Before (one and two)  

NITA                            -3.706E-02          7.707E-03                 3.706E-02      7.707E-03       
CASCL                             1.121                 1.328                         0.351              0.446 

CASTA                        7.937E-02          8.985E-02                  7.937E-02      8.985E-02 
QATA                                0.414                  0.478                         0.414             0.478 

CASA                                2.408                  4.690                         2.408             1.517 
NWTD                    2.557                  3.189                         0.919             1.158 
RECINV                 8.644               105.642                        4.251             3.615 
WCTA                     0.161                  0.175                         0.161             0.175 
TDTA                      0.571                  0.693                         0.571             0.693 
NISA                      -0.475                 -0.122                         0.176           -0.122 
SAWC                     2.710                  1.637                          2.840            1.760 

 

Table 2: Normality Test (Kolmogorov-Smirnov)    

                                                ALL DATA                                 OUTLIERS EXCLUDED 
                                      ----------------------------------              -------------------------------------------   

                                  BIG BD               SMALL BD                   BIG BD                SMALL BD  

Panel A: One Year Before      
NITA                           1.935(0.001)         3.814(0.000)            1.935(0.001)         3.814(0.000)       
CASCL                       2.484(0.000)         6.727(0.000)            1.294(0.070)         5.695(0.000) 

CASTA                      1.364(0.048)         5.334(0.000)            1.364(0.048)         5.334(0.000) 
QATA                          0.793(0.556)         4.482(0.000)            0.793(0.556)         4.482(0.000) 

CASA                          1.771(0.004)         5.486(0.000)            1.771(0.004)         4.971(0.000) 
NWTD                 2.509(0.000)         6.581(0.000)            0.696(0.717)         4.138(0.000) 
RECINV             1.240(0.092)         6.873(0.000)            1.139(0.149)         3.256(0.000) 
WCTA                 0.991(0.280)         3.941(0.000)            0.991(0.280)         3.941(0.000) 
TDTA                  0.694(0.722)         5.512(0.000)            0.694(0.722)         5.512(0.000) 
NISA                   1.878(0.002)          5.987(0.000)           1.878(0.002)          5.987(0.000) 

SAWC                 1.321(0.061)          6.095(0.016)           1.040(0.230)          1.731(0.005) 

Panel B: Two Years Before (one and two)  

NITA                            2.007(0.001)         5.093(0.000)            2.007(0.001)         5.093(0.000)       
CASCL                       3.196(0.000)         9.566(0.000)            1.839(0.002)         7.985(0.000) 

CASTA                       1.747(0.004)         7.072(0.000)            1.747(0.004)         7.072(0.000) 
QATA                           0.981(0.290)         5.687(0.000)            0.981(0.290)         5.687(0.000) 

CASA                           2.275(0.000)       10.018(0.000)            2.275(0.000)         7.113(0.000) 
NWTD                 3.351(0.000)         9.052(0.000)            1.481(0.025)         5.874(0.000) 
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RECINV              1.727(0.005)         9.737(0.000)            1.543(0.017)         4.415(0.000) 
WCTA                 0.932(0.350)         4.934(0.000)            0.932(0.350)         4.934(0.000) 
TDTA                  0.832(0.493)         6.896(0.000)            0.832(0.493)         6.896(0.000) 
NISA                   3.531(0.000)         8.612(0.000)            2.426(0.000)         8.612(0.000) 
SAWC                 1.674(0.007)         7.806(0.000)            1.206(0.109)         3.313(0.000) 

Numbers in parenthesis indicates two tails significance 

 

Table 3: Regression Coefficients 

                                 ALL DATA                                                                  OUTLIERS EXCLUDED 
      ------------------------------------------------------------                    ---------------------------------------------------------   
                 DISCRIMINANT                       LOGIT                                DISCRIMINANT                 LOGIT 

        Predicted Sign Coefficients  Predicted Sign  Coeffiients    Predicted Sign  Coefficients  Predicted Sign Coefficients 

Panel A: One Year Before      
NITA           +                     0.490                +          6.574(0.093)          +                0.008              -             9.633(0.419)       
CASCL      +                     0.594                +          2.645(0005)            +               1.042              +            1.808(0.324) 

CASTA       +                    0.193                 -          5.745(0.169)           -                1.018              -             1.723(0.834) 
QATA          -                     0.661                  -         1.919(0.430)            -               2.550              -             7.867(0.037) 

CASA          +                    0.090                 -         0.089(0.739)            +               0.064              -             0.552(0.383) 
NWTD     -              0.830                  -         2.440(0.002)            -               0.375              -             2.790(0.012) 
RECINV  -              0.154                  -         0.016(0.267)            +               0.382             +            0.144(0.113) 
WCTA     +             0.114                  +        1.709(0.470)            +               1.879              +           7.581(0.031) 
TDTA      -              0.151                  -         7.765(0.013)            +               2.087              -            8.125(0.062) 
NISA       +             0.401                  +         0.040(0.963)            +               0.152             +            4.389(0.215) 

SAWC     +             0.140                  +         0.001(0.890)            +               0.175             +            0.013(0.869) 

               Eigenvalue=0.022                                                         Eigenvalue=0.094 

               Correlation=0.146                   X2=25.310                   Correlation=0.293                 X2=29.976 
               Wilk's Lamda=0.979         Significance=0.000           Wilk’s lamda=0.914            Signif.=0.002                    

               X2=4.857                          Wald test=102.761            X2=15.388                        Wald test=78.621 
               Significance=0.938                                                     Significance=0.165 

 

Panel B: Two Years Before (one and two)  

                                        ALL DATA                                                                            OUTLIERS EXCLUDED 
   ------------------------------------------------------------------------   --------------------------------------------------------------------  
                 DISCRIMINANT                       LOGIT                              DISCRIMINANT                      LOGIT 

        Predicted Sign Coefficients  Predicted Sign Coefficients    Predicted Sign  Coefficients  Predicted Sign Coefficients 

NITA             -                      0.555               +         3.944(0.040)             +                0.040              +          2.429(0.429)       
CASCL        -                       0.713               +         0.530(0.193)             +                0.529              +         0.520(0.277) 

CASTA        -                       0.062               -          0.754(0.773)             -                0.449               -         1.442(0.678) 
QATA          +                       0.820               -          1.408(0.340)             -                1.893               -         5.040(0.013) 

CASA           +                       0.101               -          0.004(0.859)            +                 0.291              +        0.044(0.750) 
NWTD      +               0.996               -          1.707(0.002)             -                 0.352              -        1.846(0.005) 
RECINV   +               0.162               -          0.005(0.459)            +                 0.380              +        0.118(0.023) 
WCTA       -               0.207               +         0.991(0.479)            +                 1.240              +        3.931(0.042) 
TDTA        -               0.108                -         5.200(0.007)            +                 1.300              -        5.080(0.035) 
NISA         -               0.349                +        0.213(0.551)             +                 0.357              +       0.313(0.522) 
SAWC      -                0.066                +        0.000(0.972)             +                 0.448              +       0.050(0.262) 

              Eigenvalue=0.018                                                           Eigenvalue=0.044 

              Correlation=0.032                      X2=26.642                   Correlation=0.205                   X2=32.441 
             Wilk's Lamda=0.982            Significance=0.005            Wilk’s lamda=0.958             Signif.=0.001                   
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             X2=8.221                              Wald test=207.750             X2=15.534                      Wald test=162.512 

             Significance=0.693                                                          Significance=0.159 

 

Table 4: Classification Table for GROUP (Percent Correct-Overall Index)   

                                                         Discriminant                     Logit 
                                                            Analysis                                            

One-Year-Before(All data)                    107(49.8)  108(50.2)               213   2(99.1)     
                                                                  3(15.8)    16(84.2)                 16    3(15.8) 
                                                                         52.6%                                 92.3% 
One-Year-Before(Outliers excluded)     134(81.7)   30(18.3)                161    3(98.2) 
                                                                  7(46.7)      8(53.3)                  12     3(20.0) 
                                                                            79.3%                              91.6% 

Two Years-Before(All data)                   236(54.4)   198(45.6)             432    2(99.5)     
                                                                  9(23.1)      30(76.9)                39     0(0.0) 
                                                                           56.2%                                91.3% 
Two Years-Before(Outliers excluded)      236(69.6)   103(30.4)            336     3(99.1) 
                                                                    14(45.2)     17(54.8)              31       0(0.0) 
                                                                              68.4%                              90.8% 

 

 


