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Abstract 

The existing literature provides conflicting views of the relationship among board characteristics; performance 
(Return on Assets and Return on Equity) and bank risk taking (Z-score). The relation between characteristics of 
corporate boards, firm performance and risk taking continues to be a fundamental issue in the corporate 
governance literature. Findings of this literature are often inconclusive. The main contribution of this study is an 
analysis of how board characteristics affect performance and incentives to take risk in banking industry. We 
explore this relationship by using both generalized least square (GLS) random effect (RE) and generalized 
method of moments (GMM) system approaches. The empirical analysis based on a sample of 11 large Tunisian 
commercial banks during 1997-2006, reports the following robust results: a small bank board is associated with 
more performance and with more bank risk-taking, the presence of independent directors within the board of 
directors affects negatively the performance, but has no significant effect on the risk-taking, a lower CEO 
ownership is associated with lower performance in Tunisian banks, banks with high charter value are associated 
with lower ROA and ROE and more bank risk and the small size banks institutions appear to assume lower risks. 
Our results support the idea, commonly accepted, that bank board structure is a determinant factor for bank 
performance and bank risk taking. 
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1. Introduction 

After the collapse of Enron in 2001, the literature of banking governance has exploded. Using the database EconLit 
from American Economic Association, Morey et al. (2009) found that approximately 53% of academic papers, 
about corporate governance, were published since the Enron crisis in 2001, while only 47% of the listings were 
published between 1969 through 2001. The theory of corporate governance treats the whole of the internal and 
external mechanisms in solving agency conflicts and reducing costs which result from it. Among internal 
governance mechanism, we find the board of directors. According to Lefort and Urzúa (2008), board of directors 
is a central institution in the internal governance of a firm. Referring to Smith (1776), board of directors is 
defined as: “The directors of companies, however, being the managers rather of other people’s money than of 
their own, it cannot well be expected, that they should watch over it with the same anxious vigilance (as 
owners)…negligence and profusion, therefore, must always prevail, more of less, in the management of the 
affairs of such accompany”. Jenson (1993) affirms that the characteristics of board of directors (size, composition, 
ownership structure) are as many instruments which reflect the effectiveness of the board in his activity of the 
control of managers. Mixed findings, both theoretical and empirical, have been provided on this issue by the 
academic research. 

Adams and Mehran (2003) and Caprio et al. (2007) underline the fact that only few scientific papers treat banking 
governance. The special nature of banking business requires the implementation of more specific and complex 
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mechanisms for banking governance. Referring to Pathan and Skully (2010), the recent global financial and 
banking crises also highlights the importance of improving understanding of bank governance. Now it is 
unanimously recognized that banking industry must be structured by specific and rigorous rules, aiming at limiting 
the risks which it can incur. Banking governance is conceived primarily to establish an effective banking structure 
with full potentiality in the financing of the economy. Consequently, bad banking governance is likely to affect 
negatively all the banking system and to generate harmful effects on the economy.  

Because banks are reduced to the theory of the firm, mechanisms of corporate governance can be transposed to 
banks. Pathan et al. (2008) confirm that much of empirical models results corporate governance, performance and 
risk behaviour in corporate firms are also applicable to banks. Banking governance can be either through internal 
mechanism (board of directors) or external mechanism (banking regulation and supervision, ownership 
structure…). In the report ‘‘Enhancing Corporate Governance for Banking Organisation” published by the Bank 
for International Settlements in 2006, the Basel Committee on Banking Supervision notes the need to understand 
the banking governance. In pillar II, supervisory review, of the new Basel accord (Mc Donough ratio), the Basel 
Committee confirms the role of bank board of as an essential component of risk management. The major 
suggestion is that high-quality corporate governance increases monitoring efficiency of banks and he is the 
ultimately responsible for the operations and financial soundness of the bank. Also, Pathan and Skully (2010) 
show that the bank board of directors is even more important as a governance mechanism than its non-banks 
firm. 

Previous studies had found that the link between mechanism of bank governance and bank performance is mixed 
and given the uniqueness of banking management. This study tries to explore the nature of relation between bank 
board, as an internal mechanism of banking governance, bank performance and bank risk-taking in Tunisian 
context.  

This paper contribute to the existing literature by determining the characteristics relating to boards of banks 
sample, such as board size, independent directors, CEO ownership, and examine how they affect bank 
performance and bank risk taking in Tunisian commercial banks after banking reforms in 2001 and 2005. The 
remainder of the paper is organized as follows: Section 2 presents a brief review of earlier literature on board 
governance by discussion the role of the board on performance and bank risk-taking behaviour. Section 3 
describes the data, retained variables, econometric approaches and major empirical results. Section 4 concludes 
the paper. 

2. Background and related literature  

Much of the empirical findings on corporate governance, performance and risk taking in non-financial 
institutions are also applicable to banks and they are mixed. According to Cheng (2008), the relation between 
characteristics of corporate boards (independence, size, CEO duality…) and firm performance continues to be a 
fundamental issue in the corporate governance literature.  

2.1 The impact of Board composition on firm performance and risk taking  

Complying with the teaching of the agency theory, the independent administrator’s presence in the composition of 
board of directors seeks to align managerial decisions to the creation of the shareholder value. This theory adds that 
outside directors perform better than those internal for conflict resolution and mitigation of agency costs and moral 
hazard problems. A scan of the economic and financial literature enabled us to conclude that the link between 
independence board directors and performance leads to contradictory conclusions. Thus, unanimity about this 
relationship is not proven.  

The first wave of research suggests that independence of the Board directors is accountable to high performance 
for the company. According to Fama (1980) and Fama and Jensen (1983), outside independent directors, 
contribute positively to effective control of managers in consideration of their incitement to exercise control. 
Board director’s incitement to act in the interest of the company generally derives from the reputation that they 
would have on the market in terms of corporate control. Fama (1980) argues that outside director’s act in the 
interest of the company in order to get new mandates. Liang and Li (1999) agree on a panel of 228 Chinese 
companies that the presence of outside directors helps to reduce agency costs through harmonization of interest 
between shareholders and managers. Therefore it contributes to hatching performance measured by Tobin's Q and 
accounting measures. These authors also conclude that the presence of outsiders generate higher returns on 
investments undertaken by the firm.  

Lefort and Urzúa (2008), using a sample of 160 Chilean companies, further support this hypothesis  and confirm 
that the increased number of independent directors on the board promotes firm’s performance.  Dahya et al. (2008) 
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adhere to this view and approve that a very independent board vis-a-vis managers ensures effective control and 
increases the market value of the firm, by undertaking a study on a sample of 799 firms. Leading an application on 
a sample of 78 firms over the period 1990-1995, Kor and Misangyi (2008) approve that the outsiders have good 
skills and they can act positively on company performance. Lunck et al. (2008) admit that the outsiders are less 
informed than insiders, but they are able to exercise more effective control on the board of directors and promote 
performance. They add that the outsiders are best placed to control the board of directors because they transpose 
their skill and experience to the firm. In addition, independent directors can counter the bad decisions of the CEO. 
Recently, Lin et al. (2009) reinforce the notion that board of directors is a mechanism which guarantees the 
company performance by protecting minority and majority shareholders.  

Using a panel of 461 Chinese enterprises on the period 1999-2002, Lin et al. (2009) conclude that the 
independence of board of directors is closely related to an increase of around 10% efficiency of firms since it leads 
surely to good practice in corporate governance. Chen et al. (2009) confirm these findings by conducting a study of 
101 Australian firms. An independent Board may exercise effective control over managers and hence, it promotes 
corporate performance, a conclusion also shared by Lau et al. (2009). Others like Schiehll and Bellavance (2009) 
agree that more independent directors enhance value creation within the firm. This idea has already been supported 
by Sarker and Sarker (2009). By conducting a survey of 500 companies listed on the Bombay Stock Exchange in 
India, they conclude that independent board of directors’ members promotes value creation as independent 
administrators have to watch better governance than the internal ones.  

Contrary to suggestions of the agency theory, a second wave of academic research about this relationship leads to 
the fact that the independence of board of directors negatively affects the performance of companies. The theory of 
stewardship questions the independence of the board of directors and applies that the managers are reliable and can 
act in interest of the firm. Other works following the example of Fosberg (1989) highlight that the companies the 
seats of the board of directors of which are occupied by a proportion of the external and independent administrators 
result in bad results. They add that the return on stockholders' equity and resulting collections sales undergo 
considerable declines. Yermack (1996) and Adams and Mehran (2003) reach the same conclusion. The proportion 
of the external and independent directors does not improve the performance of the company. Consequently, the 
firms which hold a reduced number of the independent directors in their boards will realize undoubtedly better 
performances. Sarkar and Sarkar (2009) confirm this conclusion in the Indian context. Kaymak and Bektas (2008) 
on the basis of a study carried out on 27 banks in Turkey over the period 2001-2004, conclude that is the insiders 
which drive to the increase of the returns on assets (ROA) and not the outsiders. 

At the same time as these works which try to identify the junction between the independence of the board of 
directors and the realization of the firm performances, there is a hybrid current in the financial literature between 
advanced theories of agency and stewardship. This current reaches the conclusion that the independence of the 
board of directors has no effect on company performance. The examination of Morck and al. (1988) robust works 
allowed us to conclude that the independence of board members does not necessarily improve performance. 
Hermalin and Weisbach (1991) and Bhagat and Black (2002) help such observation going further in their 
analysis. Performance and value creation for the company are based on other variables besides the independence 
of the Board. Hermalin and Weisbach (1991) argue for this neutral organization based on the incompetence of 
outside directors to decipher the complex operations and policies of the firm. They add that this class of directors is 
faced with enormous difficulties in supervising managers. 

2.2 The impact of Board size on firm performance and risk taking 

Cheng et al. (2008) consider the importance of board of directors’ size in the corporate governance process is well 
recognized. An examination of the relationship between board’s size and performance highlights contradictory 
results. This leads to a lack of consensus regarding this relationship. Yermack (1996) was the first to study the 
correlation between board’s size and firm performance measured by Tobin's Q on a sample of 452 U.S. firms over 
the period going from 1984 to 1991. So, he concludes that there is a statistically significant relationship between 
board of directors’ size and performance. In this regard, the board of directors’ size was proved to be negatively 
associated with companies’ profitability. To complete the analysis of this correlation, Cheng et al. (2008) focused 
on 350 firms of Yermack (1996)’s sample over the same period and have reached the conclusion that the board 
directors’ size is negatively related to performance measured by Tobin's Q and return of assets ratio (ROA). 
Bennedsen et al. (2008) approve this correlation on a panel of 700 companies in Denmark. However, Kiel and 
Nicholson (2003) found a positive relationship between board directors’ size and performance in Australia. 

Lipton and Lorsch (1992) and Jensen (1993) argue that large boards are generally less efficient than smaller 
ones. A small board of directors can effectively controls, protects the interests of all stakeholders, aligns the 
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decisions between directors and managers of the firm and reduces agency costs between board members. These 
authors add that it is difficult for large boards to organize meetings, to reach consensus and to quickly react 
because of the costs of communication and coordination. Cheng et al. (2008) argue that the problems are more 
pronounced with larger boards. Cheng et al. (2008) confirm this conclusion by demonstrating that the reduction of 
one board member causes a 4.18% increase in Tobin's Q. By driving an application, on a panel of 1252 companies 
over the period 1996-2004, Cheng et al. (2008) concluded that large boards, approximated by the number of board 
of directors members, is negatively correlated with the annual return on assets, Tobin's Q, the spending on research 
and development, the frequency of acquisition and restructuring activities. The author justifies this negative 
junction by the difficulties of communication, coordination and arrangement between the members of the 
large-sized board.  

Andres and Vallelado (2008) confirm these ideas by conducting a study on 69 boards of the largest banks in 
Canada, USA, Spain, Britain, France and Italy over the period 1995-2005. They conclude that a small board of 
directors is more efficient. Lau and al. (2009) stipulate that the small board of directors’ size could be more 
effective when disciplinary measures to the failing managers are imposed. The authors quote as an example the 
decision to dismiss a Chief Executive Officer ( CEO) requiring the unanimity, which can be, often, easy to have in 
this kind of board of directors. By investigating the banking sector, Adam and Mehram (2003), mark down these 
works and underline that the banks who have a large board of directors will realize better performances associated 
with high risk levels. They also showed that when a board size is small, its members can easily be manipulated and 
influenced by managers. Indeed, the size of the board of directors may also have an impact on managers’ risk 
taking behaviour. Blanchard and Dionne (2004) suggested that the higher the number of directors is, the higher the 
use of sophisticated instruments to hedge against the risk increases, which justifies managers excessive risk taking. 
We expect that a large board could help better assess the risk of investment projects, thanks to the diversified 
structure and the best expertise that characterize a large board of directors, reducing the banks risk. Thus, we 
expect the size of the board of directors to have a negative impact on the insolvency and credit’s risks: the more it 
increases, the less the insolvency and credit’s risks are. 

3. The Empirical study 

3.1 Presentation of models and the sample 

To study the empirical association between board structure and performance and between board structure and 
banks risk taking, we will refer to the study of Pathan (2009) conducted in American banks. The models to be 
tested are the followings: 

Equation 1: 
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 Where subscripts i denotes individual banks (i = 1,2, . . . ,11), t time period (t = 1997, 1998,…,2006) and 
Ln is the natural logarithmic. β are the parameters to be estimated. ε is the error term. 

 Performance: Because there exists no single, unique measure of bank performance, we employ two 
alternatives. These include ROA (return on assets) and ROE (return on equity). 

 Risk: Several different measures of bank risk-taking have been used in empirical studies: credit risk and 
overall bank risk. In this study, according to Laeven and Levine (2009), we measure bank risk taking using 
the Z-score of each bank, which equals the return on assets (ROA) plus capital asset ratio divided by the 
standard deviation of asset returns. A higher Z-score indicates that the bank is more stable. Because the 
z-score is highly skewed, we use the natural logarithm of the z-score, which is normally distributed. 

 Board size (BS): The number of directors in the bank board. 
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 Independent directors (INDIR): The percentage of total directors who are independent. According to Pathan 
(2009), an independent director has only business relationship with the bank is his or her directorship, i.e. an 
independent director is not an existing or former employee of the banks or its immediate family members 
and does not have any significant business ties with the bank. 

 CEO ownership (CEOWN): The percentage of the banks CEO’s shareholdings. 

 Bank size (TA): Total assets as at the end of each fiscal year. 

 Charter value (CV): Keeley’s Q (Keeley, 1990) which is calculated as the sum of the market value of equity 
plus the book value of liabilities divided by the book value of total assets. 

 Previous M&A (MERGER): A dummy for any previous period MandA, i.e. a dummy variable which 
equals one for banks that made an acquisition in a year, otherwise zero. 

 Year dummies (YEAR): Eleven individual dummy variables which equals either one or zero for each year 
from 1997 to 2006 with 1997 being the excluded year 

The sample examined in this paper consists of the largest banks in Tunisia over the period 1997-2006. The data 
is sourced from Tunis Stock Exchange. Table 1 provides descriptive statistics for all the data used in this study.  

3.2 Econometric tests and major results 

Like Pathan (2009), the first estimate Eq. (1) and Eq.(2) using generalized least square (GLS) random effect (RE) 
technique. For robustness tests, we estimate the same regressions using Generalized Method of Moments (GMM). 
Following the assumption of Blundell and Bond (1998), suggesting that first differences of instrumental variables 
are uncorrelated with the fixed effects, we use GMM system method. This last method retains a system of two 
equations-the original equation as well as the transformed one-. The Arellano and Bond test for autocorrelation has 
a null hypothesis of no autocorrelation and is applied to the differenced residuals. The test for AR (2) in first 
differences is more important, because it will detect autocorrelation in terms of levels. The validity of the 
instrumental variables is tested using Hansen test of over-identifying restrictions and over a test of the absence of 
serial correlation of the residuals. As our data contain a small number of banks, we use the method one-step 
GMM-in-System estimator. All models include time dummies and they are estimated by GLS RE and GMM 
system. 

3.2.1 Board characteristics and bank performance 

Using the generalized least square random effect, the regression Eq. (1) is well-fitted with an overall R squared of 
31.28% and 7.83% for ROA and ROE respectively with statistically significant Wald Chi-square χ2 statistics. With 
regards to board characteristics, the coefficient on BS is negative (-0.001 and -0.008) across all two measures of 
performance and respectively statistically significant at the level of 10% for ROA and 1% for ROE. This result 
suggests that, a small bank board is associated with more performance and that the addition of new directors in 
Tunisian banks’ board affects negatively the performance of bank firms. This outcome is consistent with Yermack 
(1996), Cheng et al. (2008) and Bennedsen et al. (2008) and inconsistent with corporate firm evidence by Lipton 
and Lorsch (1992) and Jenson (1993). The coefficient on TA is also negative (-4.92e-12) and statistically significant 
at the level of 1% for ROA and (-4.92e-11) and statistically significant at the level of 10% for ROE. The presence of 
independent members on board not enhances bank performance; the coefficient on INDIR is negative (-0.005 for 
ROA and -0.034 for ROE) and not statistically significant. This result corroborate corporate firm works of Sarkar 
and Sarkar (2009) and Bhagat and Bolton (2008) and with bank evidence by Adams and Mehran (2003) but not 
consistent with Hermalin and Weisbach (1991) and Bhagat and Black (2002). Moreover, the coefficient on 
CEOWN is negative (-0.003 for ROA and -0.005 for ROE) and not statistically significant. This result illustrates 
that lower CEO ownership is associated with lower performance in Tunisian banks. Similar to expectation, the 
coefficient on CV is negative (-0.008 for ROA and -0.168 for ROE) and respectively not statistically significant. 
This result indicates that banks with high charter value are associated with lower ROA and ROE.  

For robustness checks, we perform the analysis by using the GMM system technique of Blundell and Bond (1998). 
The Hansen and serial-correlation tests do not reject the null hypothesis of correct specification (P-value of 
Hansen test and AR (2) test of Arellano and Bond are larger than 5% for ROA (respectively 0.854 and 0.283) 
and ROE (respectively 0.897 and 0.755)), lending support to our estimation results. The reported coefficient 
estimates are similar to the results of generalized least square random effect technique. 

3.2.2 Board characteristics and bank risk taking behaviour 

Using the generalized least square random effect, the regression Eq. (2) is well-fitted with an overall R squared of 
66.95% for 1/Z-score with statistically significant Wald Chi-square χ2 statistics. The coefficient associated to BS is 
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negative (-0.005) across the measure of bank risk and statistically significant at the level of 10%. This illustrates 
that, a small bank board is associated with more bank risk-taking. This result corroborates the findings of Pathan 
(2009) for US banks. Turning our attention to the variable TA, we find that it is negative (-1.61e-13) and not 
significant. This implies that in general, the small size banks institutions assume lower risks. The coefficients on 
CV and CEOWN are still positive (respectively 0.046 and 0.002) and statistically significant for the former at the 
1% level. This result illustrates that banks with high charter value (CV) are associated with more bank risk. Our 
findings about the statistically significant positive coefficient on CEOWN across insolvency risk point to clear 
evidence that as the percentage of CEOs shareholdings increase their risk preference increase. The results of CV 
and CEOWN, however, are consistent with findings of Pathan (2009) for 212 large US banks over 1997-2004. 
Contrary to expectation, the coefficient on INDIR is negative (-0.001) and not statistically significant for 
insolvency risk (1/Ln (Z-score)). This finding is robust with works of Fama (1980), Fama and Jenson (1983), Kor 
and Misangyi (2008), Dahya et al. (2008), Lunck et al. (2008), Lau et al. (2009) and Schiehll and Bellavance (2009) 
for non-bank firms. For robustness tests, the GMM system technique has been used to explore findings of GLS RE. 
The Hansen and serial-correlation tests do not reject the null hypothesis of correct specification (P-value of 
Hansen test and AR (2) test of Arellano and Bond are larger than 5%, with respectively 0.510 and 0.970), 
lending support to our estimation results. The reported coefficient estimates are similar to the results issued from 
generalized least square random effect technique except for INDIR. Consistent with expectation, the coefficient 
on INDIR is positive (0.171) and not statistically significant for insolvency risk. Pathan (2009), using two-step 
system GMM, find a negative and not statistically significant coefficient between INDIR and (1/Ln(Z-score)). 

4. Conclusion 

The last decade has seen several important advances in the empirical literature of corporate governance. The 
specific nature and the key role of banks in the economy justify the necessity of bank governance. Bank board 
characteristics play a central role in high-quality bank governance. This paper investigates whether board 
characteristics relate to bank performance and bank risk taking behavior in Tunisia. We use two econometric 
approaches: the generalized least square random effect and GMM system (one-step GMM-in-System estimator). 
We find that a small bank board is associated with more performance and with more bank risk-taking, a lower CEO 
ownership is associated with lower performance in Tunisian banks, banks with high charter value are associated 
with lower ROA and ROE and more bank risk and the small size banks institutions appear to assume lower risks. 
The results in this paper imply that bank board characteristics and structure play a crucial role in bank performance 
and bank risk taking. The board is a key mechanism to control and monitor managers’ behaviour.  

To enhance academic understanding of this subject, this research can be extended by introducing other alternatives 
of bank performance (Tobin’s Q, annual market return of a bank shareholder) and bank risk-taking (systematic 
risk, assets return risk, credit risk and overall bank risk). Given the vital role and the importance of banking 
governance in the economy, the policy implications of our findings are straightforward: to maintain an efficient 
banking system, all countries must strengthen banking governance. To promote bank performance and supervise 
bank board, Tunisia is working to upgrade banking governance because board of directors works well for banks 
subject to regulatory constraints. A well-functioning banking sector can positively contribute to promote 
performance and control for excessive risk taking in both developing and developed countries. In this light, good 
practices of banking governance have to lead to a stronger economic growth.  
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Table 1. Descriptive statistics 

VARIABLES Obs Mean Standard 
Deviation

Minimum Maximum 

Return on equity (ROE) 
Return on assets (ROA) 

110 
110 

0.068 
0.012 

0.183 
0.013 

-1.765 
-0.08 

0.207 
0.066 

Z-score 110 0.00020 0.0024 -0.000034 0.0010 
Board size (BS) 110 11.418 1.357 9 15 
Independent directors (INDIR) 110 0.060 0.127 0 0.444 
CEO ownership (CEOWN) 110 0.072 0.231 0 0.80 
Bank size (TA) 110 1.93 e+09 1.12 e+09 1.75e+08 4.71 e+09 
Charter value (CV) 110 0.838 0.183 0.08 0.954 
M&A (MERGER) 110 0.272 0.447 0 1 
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Table 2. Board characteristics and alternative measures of bank performance: GLS RE and GMM system 
approaches 

GLS RE 
Dependant variable: 

ROA 

GLS RE 
Dependant variable: 

ROE 

GMM system 
Dependant variable: 

ROA 

GMM system 
Dependant variable: 

ROE 
Variables Coefficient Variables Coefficient Variables Coefficient Variables Coefficient

 
BS 
 
TA 
 
CV 
 
INDIR 
 
MERGER 
 
CEOWN 
 
Constant 
 
 
Year 

 
-0.001* 
(1.77) 

-4.92e-12*** 

(-3.44) 
-0.009 
(-1.13) 
-0.005 
(-0.47) 

-0.009*** 
(-2.46) 
-0.003 
(-0.49) 
0.051*** 
(4.21) 

 
Included 

 
BS 
 
TA 
 
CV 
 
INDIR 
 
MERGER 
 
CEOWN 
 
Constant 
 
 
Year 

 
-0.008*** 
(-2.59) 

-4.92e-11* 

(-1.81) 
-0.168 
(1.35) 
-0.034 
(-0.18) 
-0.124 

(-2.04) ** 
-0.005 
(-0.01) 
0.144 
(0.75) 

 
Included 

 
ROA (-1) 
 
BS 
 
TA 
 
CV 
 
INDIR 
 
MERGER 
 
CEOWN 
 
Constant 
 
 
Year 

 
0.222 
(1.15) 
-0.004 
(-0.39) 

-1.02e-11**

(-1.95) 
-0.059 
(-1.29) 
-0.047 
(-0.13) 
-0.105* 
(-1.70) 
-0.051 
(-0.06) 
0.163 
(0.81) 

 
Included 

 
ROE (-1) 
 
BS 
 
TA 
 
CV 
 
INDIR 
 
MERGER 
 
CEOWN 
 
Constant 
 
 
Year 

 
0.497 
(0.45) 
-0.151 
(-0.66) 

-2.24e-11* 
(-1.68) 
-0.185 
(-0.20) 
-2.554 
(-0.42) 

-1.969*** 
(-2.40) 
-1.006 
(-0.16) 
3.201 
(1.31) 

 
Included 

Number of 
Banks 

11 Number of 
Banks 

11 Number of
Banks 

11 Number of 
Banks 

11 

P-value of 
Wald χ2 
statistics 

0.000 P-value of 
Wald χ2 
statistics 

0.000 P-value of 
Wald χ2 
statistics 

0.000 P-value of 
Wald χ2 
statistics 

0.000 

Within R2 0.0810 R2 within 0.0391 Arellano 
and Bond 

test for AR 
(2) 

-0.18 Arellano 
and Bond 

test for  
AR (2) 

-0.13 

Between R2 0.8253 R2 between 0.3544 P-value of
AR (2) 

 

0.854 P-value of 
AR (2) 

 

0.897 

Overall R2 0.3128 Overall R2 0.0783 Hansen 
J-statistics

6.25 Hansen  
J-statistics 

2.64 

Rho 0.6622 Rho 0.0858 P-value of  
Hansen test

0.283 P-value of 
Hansen test 

0.755 

Note:   

Estimation methods are generalized least square random effect and one-step GMM-in-System estimator (Xtabond2). 

The reported t-statistics with GLS RE estimates are robust to random fixed-effect and also for heteroskedasticiy. 

Year is a time dummy. 

All models include time dummies and they are estimated by GLS RE and GMM system and are significant in all cases. 

AR (2): test of null of zero second-order serial correlation, distributed N (0, 1) under null. 

The numbers in parentheses are t-statistics. 

*, **, and *** indicate statistical significance at the 1%, 5%, and 10% level 

Banks are Amen Bank, Arab Tunisian Bank, Banque de l’Habitat, Banque Internationale Arabe de Tunisie, Banque Nationale 
Agricole, Attijari Bank, Banque de Tunisie, Société Tunisienne de Banque, Banque de Tunisie et des Emirats, Union 
Internationale de Banques and Union Bancaire pour le Commerce et l’Industrie.  
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Table 3. Board structure and bank risk taking: GLS RE and GMM system approaches 

GLS RE 

Dependant variable: (1/Ln (Z-score)) 

GMM system  

Dependant variable: (1/Ln (Z-score)) 

Variables Coefficient Variables Coefficient 

BS 

 

TA 

 

CV 

 

INDIR 

 

MERGER 

 

CEOWN 

 

Constant 

 

 

 

Year 

-0.005** 

(-1.95) 

-1.61e-13 

(-0.18) 

0.046*** 

(3.74) 

-0.001 

(-0.14) 

0.001 

(0.55) 

0.002*** 

(2.55) 

-0.146*** 

(-2.19) 

 

 

Included 

(1/Ln (Z-score)) (-1) 

 

BS 

 

TA 

 

CV 

 

INDIR 

 

MERGER 

 

CEOWN 

 

Constant 

 

Year 

-0.272 

(-0.82) 

-0.010** 

(-1.95) 

-6.41e-13 

(-0.17) 

0.049 

(2.01) 

0.171 

(0.77) 

0.053 

(0.20) 

0.673* 

(1.68) 

-0.135*** 

(-2.53) 

Included 

Number of Banks 11 Number of Banks 11 

P-value of Wald χ2 
statistics 

0.000 P-value of Wald χ2 
statistics 

0.001 

Within R2 0.5414 Arellano and  
Bond test for AR (2) 

-0.66 

 Between R2 0.7948 P-value of AR (2)  0.510 
Overall R2 0.6695 Hansen  J-statistics 0.24 

Rho 0.2459 P-value of  Hansen  
J-statistics 

0.970 

Note:   

Estimation methods are generalized least square random effect and one-step GMM-in-System estimator (Xtabond2). 

(1/Ln (Z-score)) is insolvency risk. 

The reported t-statistics with GLS RE estimates are robust to random fixed-effect and also for heteroskedasticiy. 

Year is a time dummy. 

All models include time dummies and they are estimated by GLS RE and GMM system and are significant in all cases. 

AR (2): test of null of zero second-order serial correlation, distributed N (0, 1) under null. 

The numbers in parentheses are t-statistics. 

*, **, and *** indicate statistical significance at the 1%, 5%, and 10% level. 

Banks are Amen Bank, Arab Tunisian Bank, Banque de l’Habitat, Banque Internationale Arabe de Tunisie, Banque Nationale 
Agricole, Attijari Bank, Banque de Tunisie, Société Tunisienne de Banque, Banque de Tunisie et des Emirats, Union 
Internationale de Banques and Union Bancaire pour le Commerce et l’Industrie.  




