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The Determinants of the Value Created by Stock Repurchase 
Programs 
by Foued Hamouda and Mounira Ben Arab  
   

This paper aims to extend the empirical literature on the determinants of the value created by stock 
repurchase programs by analyzing the character istics of the repurchase decision-making groups. 
Based on a sample of 200 US-listed firms from 1998-2004, the paper examines empirically the 
relationship between value created by stock repurchase programs and board of directors’ 
characteristics. The analys is depends on panel data analysis to consider unobservable fixed-effects 
in this relationship.  
 
The results provide evidence of a significant relation between board of directors’ characteristics and 
value created by the stock repurchase programs. The two important determinants are directors’ 
independence and directors’ outside experience. However, we find that this relationship changed 
significantly for some measures after the adoption of the 2002 Sarbanes-Oxley Act. 

Les déterminants de la valeur créée aux actionnaires par les 
programmes de rachat d’actions  
par Foued Hamouda et Mounira Ben Arab  
 
Cette étude examine les déterminants de la valeur créée aux actionnaires par les programmes de 
rachat d’actions. Pour un échantillon de 200 firmes américaines ent re 1998-2004, l’étude analyse 
empiriquement la relation entre les caractéristiques du Conseil d’administration et la valeur créées 
par les programmes de rachat d’actions. L’étude utilise de la méthodologie de données de panel 
pour tenir compte des effets inobservables fixes dans cette relation.  
 
Les résultats montrent que l’indépendance et l’expérience des administrateurs sont les deux facteurs 
qui expliquent la valeur créée aux actionnaires. Toutefois, cette relation change significativement 
après l’introduction de la loi sur la sécurité financière la « Sarbanes-Oxley Act » de 2002.  

Introduction 
Since the early 1980s, the use of share repurchases by American firms has increased dramatically. 
In 1984, for example, firms spent $39.4 billion on stock repurcha ses and $255.26 billion in 2000, 
which represented approximately 26 percent of their total annual earnings (Dittmar and Dittmar, 
2002; Chan et al., 2004). For some firms, stock repurchase activity was large, representing a 
significant part of equity, such as for IBM Company which bought $772 million between 1995-
1998, equal to 46 percent of its total outstanding shares (Roehner, 2005). More recently, as other 
countries have begun removing tax and regulatory impediments to share repurchases, there has also 
been a dramatic increase in repurchase activity outside the US. 
  
Since repurchase programs continue to evolve in these countries, prior work has considered the 
effect of the announcements on firm value (Comment and Jarrell, 1991; Ikenberry et al., 2000; Li 
and McNally, 2007). Other studies have proposed theoretical models and presented some 
motivations behind repurchase, like signals or free cash flow theory and the power they have to 
explain post repurchase performance (Persons, 1997; Isagawa, 2000; Bhattacharya and Dittmar, 
2002; Oded, 2005).  
 
On balance, there are five motivations that could explain why firms repurchase their shares, namely: 
to manage shareholder profitability, to signal price undervaluation, to reduce agency conflicts, to 
substitute dividends for repurchase and to avoid unwanted takeovers. However, the most common 
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reasons cited in the academic literature are to reduce agency conflict between managers and equity 
holders, and to signal an undervaluation in prices. 
 
Indeed, according to cash flow theory, when firms hold excess liquidity, managers can use these 
resources to distribute dividends, to invest in positive or negative NPV projects or to repurchase 
their own shares. However, the choice among these three solutions remains, always, in the hands of 
executives and directors.  
 
In this paper, we will study the characteristics of these decision-maker groups represented by the 
board of directors, and their impact on the value created for the shareholders. In particular, in the 
United States, the current rules stipulate that managers first launch repurchase programs and then 
the board of directors approve this decision. That is to say, a proposal for repurchase could be 
rejected by the board, with which the final decision rests. This condition is stricter in other countries 
such as France, Italy or Tunisia which require, further, general shareholder agreement (Varaiya et 
al., 2005).  
 
Consequently, we argue that firms putting up this strategy should be those where agency costs are 
the weakest or those in which governance mechanisms are the most efficient for control. Past 
studies tried to explain repurchase post performance by signaling or free cash flows theory. To our 
knowledge, no previous work tried to clarify the reasons of performance inc rease in a governance 
scheme and no study tried to provide clear measure of value created by stock repurchase programs.  
Given these ideas, we will first assess whether repurchase decisions create value for shareholders. 
Interestingly, previous studies found that, on average, repurchasing firms experience positive long-
term abnormal returns after repurchases (Comment and Jarrell, 1991; Chan et al., 2004; Zhang, 
2005). Therefore, based on Fernàndez (2001) model, we build a new measure of value created for 
shareholders by stock repurchase programs.[1]  
 
Second, we will analyze the main determinants of the value created for shareholders, referring to 
board of directors’ characteristics that could better explain such a decision. This will allows us to 
understand why stock repurchases add value for shareholders as explained in previous empirical 
works. Our contribution will be to consider a comprehensive list of board of directors’ 
characteristics considered by governance codes as “best practices.” Further, in contrast to previous 
studies, we have applied a more advanced econometric technique that considers possible fixed-
effects on this relationship. 
 
Our results are broadly consistent with previous works and conclude that share repurchase programs 
add value for shareholders. In addition, we found that most board characteristics explain why 
repurchase activity adds value for shareholders. That is, governance mechanisms could be the main 
reason behind the value creation for shareholders. 
 
The remainder of the paper will be organized as follows. In section 2, we will present the recent 
developments of repurchase programs. In section 3, we will describe sample selection and data 
design. In section 4 empirical results will be reported. Finally, we conclude in section 5.   
 

Recent developments in stock repurchase programs 
One of the most significant trends in corporate finance during the 1990s was the increasing 
popularity of stock repurchase programs around the word. In 2003, companies that made up the 
Standard & Poors (S&P) 500 index bought back $284 billion of their own shares. The total amount 
repurchased by these firms reached $973 billion in 2006, representing an increase of 127 percent 
over the $429 billion they had repurchased in 2004. These repurchasing decisions showed no signs 
of abating in 2006 as depicted in Figure 1 which describes the activity for the period 1980-2006.  
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The gradual increase in repurchases in recent years could have been related to financial studies that 
linked these programs to an increase in firm value (Ikenberry et al., 1995; Zhang, 2005; Ginglinger 
and L’Her, 2006). Or it could have been the result of the establishment of looser regulatory 
constraints that prevented firms from repurchasing their shares in many countries (e.g. France, 
United Kingdom). 
 
Indeed, stock repurchase activity was first regulated in the United-States long-ago with relatively 
lax rules. The only regulatory guide for carrying out repurchases was the Security Exchange 
Commission (SEC)’s “safe harbour” Rule 10b-18, which described a code of conduct that, if 
followed, protected firms against charges of share price manipulation. [2] As a result, most of the 
research surveyed in previous work was on firms listed on the NYSE, NASDAQ or AMEX stock 
exchanges rather than on the other exchanges. The results of these studies showed, generally, an 
abnormal return of around 1.49-14.1 percent after the repurchase announcement and many reasons 
to explain this. According to the personal income tax theory, for example, price increases after the 
announcement of a repurchases are taxed as capital gains, with a lower effective tax rate compared 
to ordinary income tax that would be applied to the dividend. Signaling theory also stipulates that 
when stocks are under-priced, firms repurchase their stocks to correct obvious market inefficiencies.  
The strategic behaviour of some firms in repurchasing their stocks, nowadays, has also showed the 
efficiency of these programs to create long-term value to shareholders. Ikenberry et al. (1995), for 
example, concluded that the market reacts carefully following repurchases. Indeed, market reaction 
two days before and after an announcement is 3.54 percent, while the average abnormal return four 
years following an announcement is 12 percent. 
 
Repurchase programs were also developed in several countries outside the US. Some of them 
adopted new legislative rules to introduce these programs for the first time, like Japan in 1995 or 
Finland in 1997. Other countries approved some legislative changes to encourage firms to be more 
familiar with these programs like the United Kingdom in 2003 (Hirtle, 2001).  
 
Like American research, abnormal returns were positive after the announcements for all studies. 
These works were performed in France (Ginglinger and L’Her, 2006), in Canada (Ikenberry et al., 
2000; Li and McNally, 2007), in the United Kingdom (Rau and Vermaelen, 2002; Oswald and 
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Young, 2004), in Australia (Lamba and Ramsay, 2005), in Germany (Seifert and Stehle, 2003; 
Hackethal and Zdantchouk, 2006), in Norway (Skjeltorp, 2004), in Korea (Lee et al., 2005) or in 
Hong Kong (Zhang, 2005). 

Sample selection and research design  

Data source and sample description 
Our sample includes all Americans firms listed in Forbes 800 and Forbes 200 magazine and covers 
1998-2004 period.[3] We selected data according to “proxy statements” available in edgar database. 
We then matched this sample to Thomson Financial database, Worldscope and Compustat files with 
annual financial data available. To get more rigorous results and to conform with previous studies 
(Porter et al., 2000; Hirtle, 2001; Lamba and Ramsay, 2005), we withdrew all firms that had 
reported negative equity capital and firms involved in significant mergers during the sample period. 
The final selection allowed us to get relevant information for 200 firms. 
 
Table I gives firms distribution according to business activity and stock exchange listing. We used 
the general industrial classification (GIC) provided by Thomson Financial where, 01 means 
industrial, 02 utility, 03 t ransportation, 04 banks and funds investment, 05 insurance and 06 
financial services.  
 
For a set of 200 firms, we noticed that the greatest number of firms involved in repurchasing 
activity was in the industrial sector. The others remained more limited with respect to their 
repurchase decisions. In addition, we noticed that many firms were listed on NYSE stock exchange 
rather than other exchanges. 

 

Research design and development of hypothesis 
Because past studies had underlined that corporate governance improved firm performance, we 
used some measures that had been considered in previous research studies as “best practice” 
indicators. Indeed, we used the size of the board (SOB), the independence of the board (BOD_IND) 
and the board directorship (CUM) to proxy for board structure. In particular, many papers 
recommended that firms have a small number of directors on the board (Jensen, 1993; Bhagat and 
Black, 1999; Mak and Kusnadi, 2005; Dahya and McConnell, 2005). They argued that large boards 
make the efficient exchange of information difficult, leading to less effective coordination and 
decision making. Besides, with ineffective communications, larger boards become easier to control 
by the chief executive officer than small boards. In contrast, some researchers reported that a larger 
number of directors could encourage better discussion for significant board decisions (Cheng, 2008; 
Coles et al., 2008).This constrast of views in previous research studies is the reason why we 
proposed a double relationship between board size and value created by stock repurchases.  
 
Furthermore, researchers on corporate governance have always supposed that independent directors 
practice more control on chief executive officer than internal directors. Fama (1980) and Fama and 
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Jensen (1983), for example, argued that the success of the board as an internal mechanism is 
reinforced by including outside members. These directors were motivated to develop an expert's 
reputation since the market valued them according to their performance as outside directors. 
According to this observation, we proposed a strong relationship between board independence and 
value created by stock repurchases programs.  
 
In addition, Jensen (1993) considered that the cumulative role between the chairman and CEO 
appears as a hindrance to the separation between management and control. This is because 
combining these two roles creates a new setting in which it is easier for the chief executive officer 
to dominate the board and therefore to influence strategic decisions like stock repurchases. One 
might therefore argue for a negative relationship between the cumulative role and the value created 
by stock repurchase programs.  
 
Besides these measures, we added other variables depicting the existence of committees into the 
board. They represented the independence of the nominating committee (NC_IND) and the 
independence of the audit committee (AUD_IND). Indeed, the use of stock repurchase as a strategic 
decision relied mainly on the ability of directors to identify the  reasons behind such decision. This 
condition could be achieved by the ability of the nominating committee to select effective and 
competent directors who work for shareholders interest. This means, the nominating committee 
must be independent. In these regards, Cadbury Report (1992) recommended to all firms to have a 
nomination committee with independent directors. In the same way, the Securities and Exchange 
Commission approved in 2003 several reforms proposed by the American Stock Exchange 
(AMEX), the New York Stock Exchange (NYSE) and the Nasdaq Stock Market (NASDAQ)  to set 
up a nomination committee with a majority of independent directors. In that light, we could expect 
better influence of this nominating committee composed by independent directors for one period 
and the value created by stock repurchase programs for the following periods.  
 
Based on previous work (DeZoort et al., 2002; Jean et al., 2004) interested in reviewing the role of 
the audit committee and its influence on the financial performance and earning management, we 
expected a positive relationship between the audit committee’s independence and value created by 
stock repurchase programs. Indeed, repurchase decisions approved by board of directors were 
influenced by financial statements where inspection was one of the audit committee roles. Thus, top 
managers relying on these financial statements might decide which repurchase is harmful to 
investors. Louis and White (2007) analyzed the same idea and showed that a firm's financial 
reporting behaviour varied according to the managers' desire to signal good news by repurchase 
programs. Today, American security law, the Sarbanes-Oxley Act of 2002 (SOX), imposes on all 
the listed firms in the United States a requirement to include independent directors within this 
committee.  
 
More importantly, we argued that there were other measures related to expertise, competence and 
alignment of directors’ interest with those of shareholders that could better explain value created to 
shareholders. In this regard, we have chosen directors ownership (OID_OWN), the number of years 
serving the firm (BOD_TEN) and director outside experience (BOD_EXP). 
 
Indeed, according to agency theory, the board of directors is responsible for setting up some 
mechanism to align director’s interests with those of shareholders. Morck et al. (1988) found, for 
example, that outside directors who owned shares were more apt to exercise their control than other 
directors. It followed that repurchase decisions taken within the board had an important impact on 
their personal wealth as well as on other shareholders. Thus, we expected that when directors’ 
ownership is high, they are ready to contest decisions made by management that do not maximize 
shareholders wealth.  
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Regarding directors’ internal experience, like past studies (Park and Shin, 2004; Fich and White, 
2005) we used tenure, as our proxy. Indeed, during the years of service, the average director 
develops certain intelligence or controls certain expertise while being more and more familiar with 
the firm’s environment. This argues in favour of more control and better behaviour. That’s why we 
proposed a positive relationship between this measure and the value created by stock repurchases 
programs.  
 
In addition, Fama (1980), Fama and Jensen (1983), Fich and White (2005) affirmed that labour 
markets motivated directors to exercise their control over management. Even though some authors 
(Morck et al., 1988) assumed that, beyond a certain number of mandates, the board would be 
limited by profit loss relative to the time and effort absorbed by other boards, we included a positive 
relationship between independent director’s experience and the value created by stock repurchase. 
  
Finally, because the role of the audit committee was well studied in previous works (Spira, 1999; 
Gendron and Bedard, 2006; Jean et al., 2004; Deli and Gillan, 2000; Petra, 2007), we added 
AUD_OPT and AUD_MEET. Indeed, most of the stock options were held by audit members. That's 
why we think that the more the outside members of the audit committee are remunerated by stock 
options, the higherthe chances that they are ready to exercise their control. Moreover, the higher is 
the audit committee meetings, the better will be the efficiency of financial statement and therefore a 
bigger duty for the manager to take better decisions (Deli and Gillan, 2000; Gendron and Bedard, 
2006).  
 
Lastly, we used five control variables that could change the relationship between the board of 
director’s characteristics and shareholders’ valu e. We noted profitability ratio (ROA), financial 
leverage (LEV), dividend yield (YDIV), research and developments (R&D) and firm size (SIZE). 
Table II describes each of these variables. 
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Multivariate analysis and empirical results 

Methodology 
We estimated the association between shareholders’ value created by stock repurchase programs 
and corporate governance by the following model. All governance variables are defined in Table 
III.  

( ) ( ) ( ) ( )
( ) ( ) ( ) ( )
( ) ( ) tntntn

tntntntn

tntntntntn

mmiesIndustryDuriablescontrolsMEETAUDOPTAUD
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As a starting point, we carried out the Pearson test to detect multicollinearity between the 
independent variables. Table III shows the result of this correlation.  



  Hamouda and Ben arab 

Revue Gouvernance Fall 2009 8 

 

From these results, we observed that there are four significant correlations between these 
variables.[4] This allows us to estimate three regressions, Reg.1, Reg.2 and Reg.3. These results are 
depicted in table IV. 
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To test this relationship we applied the panel data technique, which is more advanced than time 
series or cross section analysis. This method better exploits the information contained in the 
variables because it considers all specific unobservable effects related to the data. Indeed, 
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observations can include unobserved heterogeneous items related either to firms or years. For 
example, some firms may have their own traditions, history or culture that make their board 
structure different from another board and consequently decide differently for some activities. 
These effects are unobservable and denoted by individual effects. It could refer for example to 
differences in director’s personal incentives and energies to exercise control over management, 
which remained constant over time.  
 
Likewise, we found some unobservable items associated with firms’ characteristics which change 
from one year to another. We noted for example the introduction of the new law (e.g: Sarbanes-
Oxley Act) had the same effect on all firms’ decisions for some years and remains specific to these 
dates or also the “high tech bubble” and the major fluctuations in the stock market that took place 
during the sample period. We refer to this as specifics period-effect. 
  
Obviously, because our sample included only firms listed in Forbes magazine, we argue that period 
specific effects are more pronounced than individual specifics effects. We could explain this due to 
Forbes magazine that uses the same selection criteria to gather these firms. [5] Period fixed-effects 
may therefore take into account the Sarbanes-Oxley Act introduced in 2002. We present thus our 
model as follows:[6]  

 tititti xy ,,, εβαµ +′++=  (2) 

Table IV provides statistic tests using the panel data method with period fixed-effects. From 
regression 1, 2 and 3 we observe that all variables have significant explanatory power on the value 
created to shareholders with less significant effect for AUD_IND(-1), AUD_OPT(-1) and 
BOD_TEN. Moreover, the higher is the firm’s size, the higher is the value created for their 
shareholders. This result explains the conclusions of previous works that larger firms are more 
likely to repurchase more shares (Dittmar, 2000; Fenn and Liang, 2000; Kahle, 2002).  
 
BOD_IND has also highly significant coefficients. Thus, repurchase programs create value to 
shareholders when there are many independent directors within the board. This result shows that 
independent directors approve repurchases if this strategy is profitable to shareholders. We also 
noticed that contrary to past studies (Jensen, 1993; Bai et al., 2004), the CEO being the chairman of 
the board had a positive effect on shareholder value. This result could be explained by a more fluent 
information transfer into the board when unexpected effect occurs in some period, and it could be 
helpful to make the CEO position the intermediary role between management and board.  
 
We also noted that having more seats in other firms may improve shareholder value. This is obvious 
because directors get more experience in these firms and decide only to repurchase if it creates more 
value to shareholders. By contrast, BOD_TEN does not have the same effect.  
 
Furthermore, as we proposed, there was a limit to which the role of directors was prohibited by the 
great number of directors. This was shown by the inverse U-shaped relationship between board size 
and value created to shareholder when we introduced BOD^2 (the square value of the size of the 
board) into the regressions. In other words, there was a threshold beyond which board size became 
inefficient and might, on the contrary, cause a negative effect on board decisions. That is, the board 
might find it difficult to decide quickly and effic iently control management.  
 
Regarding audit committee proxies, we notice that AUD_MEET could only explain shareholders 
value. That means we need regular meetings within this committee to indirectly control repurchase 
decisions. Likewise, the nominating committee appeared to have a consistent impact on 
shareholders value.  
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However, we curiously noticed that OID_OWN has a negative unexpected sign. That is, value 
created by repurchase programs was not presumably the result of incentive programs trying to align 
directors’ interests to those of shareholders. In other words, if they are outside, they should not have 
any percentage of equity share because holding even a small proportion can play against 
shareholders’ interests even if directors are considered independent by governance code. This result 
may advance the assumption that insider trading may cause the effect of this variable to be negative 
on shareholders’ value because directors may be willing to choose repurchase when it is more 
profitable for them. 
 
For all other control variables, we observed expected results. Dividend yield (YDIV) and 
performance ratio (ROA) had the highest coefficient in comparison to R&D and LEV. This means 
that high dividend distribution and best performing firms are those that create value for shareholders 
by stock repurchase programs.  

Robustness checks 
It is important to recall, however, that one of the major issues occurring in our sample period is the 
introduction of Sarbanes-Oxley Act in 2002. Interestingly, it is important to perform a series of 
additional tests to deal with the influence of governance variables before and after Sarbanes-Oxley 
Act and to examine whether this rule changes our results. Indeed, Sarbanes-Oxley Act mandates a 
series of changes in corporate financial reporting and corporate governance for public companies. 
For example, all members of the audit committee must be independent, and firms must disclose 
whether at least one member is a financial expert. Or also, executives must report insider trades 
within two days, rather than within the 10 days following the end of the month in which the 
transaction occurred. Thus all these provisions may change the relationship between governance 
variables and value created to shareholders. In Table V, we tested whether the determinants of 
board structure were significantly different in the pre-SOX and post-SOX period. We used 
POSTSOX as a dummy variable if the observation was after 2002 and zero otherwise, and 
interacted this variable with each of our independent variables. We also used the log of the SOB to 
account for the nonlinearity of board size. This is preferable to using SOB and SOB^2 because our 
predicted coefficient on board size was opposite to that of the other variables. 
 
The table shows that the sign of all variables remains as expected but less significant. From all 
regressions, the main determinants are BOD_EXP, SOB, BOD_IND and NC_IND. Besides, the 
effect of directors’ ownership post Sarbanes-Oxley (OID_OWN*POSTSOX) becomes positive and 
significant with a high coefficient. This means that after adopting SOX, directors’ ownership 
became more influential and efficient to align shareholders interest with those of directors. Further, 
the interaction term of the audit committee meeting (AUD_MEET*POSTSOX) suggests that the 
positive relationship between AUD_MEET and value created to shareholders is stronger after SOX. 
In summary, it should be noted that after SOX less variables become significant. This could be the 
result of the market knowing that firms will not repurchase shares if this decision would lead to 
unsafe capital amounts, regardless of the corporate governance structure within the firm. This result 
is also confirmed by Webb (2008) in a sample of repurchase announcements by banks after the 
2002 tax reform.  
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Finally, it appears that the overwhelming majority of board characteristics had enabled us to 
understand why repurchase programs created value to shareholders and to some extent to know the 
important role of Sarbanes-Oxley Act in this regard.  

Conclusion 
Grounded in corporate governance theory, this study has presented an attempt to link stock 
repurchase programs with value created to shareholders, taking into account board of directors 
characteristics. The question seems important since the volume of repurchased shares has grown 
rapidly during these recent years and since repurchase activity has a strategic side compared to 
other board decisions. 
 
Earlier research tried to explain the abnormal return by several theories like signaling or free cash 
flow theory (Dittmar, 2000; Grullon and Michaely, 2004). This study presents evidence similar to 
previous works, but in terms of value created to shareholders, it shows the ability of the board of 
directors to detect and profitably exploit repurchase to create shareholders value. 
 
Because, repurchase decisions may have positive and negative impacts on shareholders’ value 
(depending on director’s ability to recognize this decision as the best means to disgorge cash flows 
to shareholders (Fairchild, 2006)), the primary contribution of this paper has been to focus on the 
relatively long “work out” of repurchase decisions.  
 
We used a seven-year panel data set and estimated fixed-effects models to mitigate unobservable 
effects in variables. Empirical examination shows that repurchase decision created value to 
shareholders and several board characteristics were the source of this value. Implicitly, consistent 
with Jensen (1993) and Eisenberg et al. (1998), high board size could influence negatively value 
created for shareholders. However, outside experience in other firms as well as directors’ 
independence are the two main factors that explain value created by repurchase programs. This was 
intuitively recognized since these directors had more experience and expertise in other firms as well 
as rich information which allowed them to judge properly if this strategy was done in the 
shareholders’ best interest.  
 
Overall, our results add to our understanding of reasons that explain why repurchase programs add 
value for shareholders, referring to corporate governance mechanisms and taking into account board 
control. Although the results are a useful guide for both securities holders and stakeholders to know 
how the design of stock repurchase activities in firms are improving shareholders value when 
governance quality is better, it does not however explain what happens if companies that didn't 
repurchase would destroy value to their shareholders and/or if stakeholders’ value are being 
affected by these programs. An interesting area of future research is to study if there is an accurate 
time in which firms have to repurchase their own shares and if insiders profit more from this 
program. Many recent papers have tried to explain why stock repurchases occur in waves such as 
Dittmar and Dittmar ( 2007) and Ginglinger and Hamon (2007), but they do not explain if there is 
better interest for firms to repurchase their own shares in some events.  
 
 
 
                                                 
[1] Interested readers could request corresponding author for all steps required to measures Shareholders value created 
by stock repurchases. 
[2] http://www.sec.gov:80/rules/final/33 -8335.pdf 
[3] The choice was made to give more heterogeneity in the sample between big and small firms.  
[4] We assumed correlations significant and higher than 0,3 as our threshold. 
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[5] Indeed, Forbes magazine gather firms according to the following criteria: sales, profits, assets, market value and 
employees. 
[6] For more information interested reader could refer to Sevestre (2002) or to methodological seminary of Hurlin 
(2001). 
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