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INTRODUCTION 

Research background 

Being the key governing body in the corporation, boards of directors work as corporate 

monitors and advisors, they are involved in the company’s most important strategic, investment 

and financing decisions as well as in hiring, assessing and firing top managers.  

The global desire for better corporate governance is an important factor. Indeed, the 

current board diversity debate raises numerous contentious issues and extends to a wide array of 

stakeholders. Considering the importance of boards as one of the principal groups responsible for 

making corporate decisions, many studies have focused on the connection between board 

effectiveness and different board characteristics, including various aspects of board diversity, 

such as independence, gender, ethnicity, education, experience and tenure (Adams and Ferreira, 

2009; Anderson et al., 2011). Hillman, Cannella and Harris (2002) contend that one of the most 

important trends in US boardrooms over the past two decades is a shift toward the inclusion of 

women and ethnic minorities. 

The Cadbury Report in the United Kingdom, the General Motors Board of Directors 

guidelines in the US, and the Dey Report in Canada illustrate an interest in improved governance 

in different countries (Monks and Minow, 2004). The importance of the role of diversity in 

boards is recognized by the governmental structures in many developed world countries.  Thus, 

some countries have passed legislation and/or guidelines regulating corporate governance. Rose 

(2007) reports a significant interest of Scandinavian countries in increasing the number of 

women on corporate boards. In Norway a law has passed that requires 40 percent of the directors 

in the company to be women (Rose, 2007). Similar to Norway, Spain passed legislation requiring 

a quota for the number of female directors (Adams and Ferreira,2009). The Higgs Report, 

commissioned by the British Department of Trade and Industry, suggests that demographic 

diversity increases board effectiveness and recommends that more women should be included in 

corporate boards (Adams and Ferreira, 2009). 

Despite there exists a significant number of studies conducted on the issue of diversity in 

corporate boards, the debate on the effects of diversity in boards is still ongoing. The issue has 

been extensively studied mostly on the data obtained from US, UK and Europe, but diversity 

within Russian firms’ boards has not yet been considered in the corporate finance literature. 

Moreover, the debates about diversity-performance are still opened even for developed markets 

like US or UK. The majority of published studies demonstrate controversial results owing to 

either peculiarities of the markets or to the methodological flaws (including failure to test for 

endogeneity, unobserved firm heterogeneity, omitting some factors, relatively small sample size 
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and others). Thus, this study on the effect of board diversity in Russian firms will not only 

contribute to the corporate finance domain but will also develop methodological approaches for  

investigation of simillar class problems.  

Structure of the thesis 

This subchapter is dedicated to informing the reader on the structure of the thesis that has 

been conducted by the author during the time period of 2016-2017. The current thesis comprises 

four  major parts: 

I) Introduction 

II) Literature review 

III) Empirical Study 

IV) Conclusions 

In the Introduction part research background is explored, the main goal and objectives are 

stated. The methodology of the research is briefly described in this part in order to prove the 

validity of proposed methods to satisfy the research goal. Delimitations for the research are 

presented in the introductory part as well. 

Literature review is divided into two parts in order to provide a better focus on the 

theoretical perspective of the research problem, as well as on the empirical one. In general, the 

review of literature helps in stating relevant hypotheses, choosing and explaining the validity, as 

well as the relevance of the selected methodology. Literature review starts from general study of 

the diversity-performance problem and underlying theories (including Resource dependence 

theory, Human capital and Agency theory). Afterwards, in the framework of the literature 

review, the author explores different diversity types (gender, age diversity, educational, 

functional and national perspectives, cultural diversity phenomenon is also briefly described).  

Later on, the author proceeds with the empirical investigations of the area. In the empirical 

investigation sub-part, the most recent studies on diversity-performance relation were reviewed 

together with the classical ones that originally gave birth to the issue few decades ago. 

Exploration of the literature and of the previous studies in the area enables the author to come to 

valuable conclusions concerning the choice of a methodological approach and formulation of 

hypotheses that are indispensable for the purpose of answering the main research question 

whether the relation between board diversity and corporate performance exists on Russian 

market. 

In the Empirical study part the author works with the collected primary data for the 

chosen sample of companies. In this part descriptive statistics is performed, data is checked and 
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analyzed, specific tests are conducted. The main outcome of the chapter is the creation of the 

multi-factor regression analysis model and the interpretation of the obtained results. 

As a result of the research produced, the author provides viable managerial applications 

and conclusions that could potentially be adopted by Russian corporations and applied in board 

composition process.  

Research goal, motives and objectives 

Before introducing the main goal of the research, the key ideas presented earlier are 

summarized in order to outline the great potential of the board diversity for researching. 

 First of all, the issue of board diversity is of a high significance to corporations, seeking 

for more effective approaches to corporate governance. What is more, there are no relevant 

studies performed for Russian market, leaving a huge research gap in the area. Finally, recent 

studies from various parts of the globe were not able to come to a unified conclusion, but instead 

delivered controversial results (Alabede, 2016), that point out on either specificities of the 

researched markets or methodological flaws. So, the question remains, whether different types of 

diversity in corporate boards can actually have economic impacts and enhance shareholder value, 

or whether striving for diversity simply reflects overall social trends towards assuring equality 

(Carter et al., 2003). Thus, the given reasons explain my motives for the research in general. 

Despite abundant motives, the main goal of the research can be formulated as follows: To 

evaluate the impact of diversity in boards of directors upon corporate financial performance on 

the Russian market. In other words, current research aims to find some empirical prove that there 

exists a relation between the degree of board diversity and the financial result that a company 

delivers. The focus is made on Russian market data. In order to reach the mentioned goal several 

objectives were stated: 

 To review the available literature on the effects of board diversity upon corporate 

performance 

o To reveal existing theoretical premises and underlying theories for 

diversity performance relation 

o To define the types of diversity and key performance measurements 

investigated in previous studies 

o To investigate relevant research method for empirical analysis 

o To formulate hypotheses to be further tested empirically 

 To gather required data for the Russian market 

o To compound the list of empirical units 

o To identify dependent, independent and control variables  
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 To conduct an empirical analysis in order to test hypotheses stated 

o To run regression modeling in various forms 

o To compare the results obtained by different estimators 

o To test the validity of results 

 To draw valuable conclusions for Russian market 

o To propose practical managerial implications 

o To identify steps for further research 

After all of the mentioned objectives were reached, the research goal seems to be 

attained. The impact has been evaluated quantitatively through the execution of a model, 

qualitative conclusions have been also provided in addition to the created quantitative model. 

Research methodology 

Taking into account the specificity of the main research question (whether the relation 

between board diversity and corporate performance exists on Russian market), the quantitative 

research strategy appears appropriate. As Babbie (2010) states, quantitative research study 

determines the relationship between one thing (an independent variable) and another (a 

dependent variable). Quantitative research design usually exists in two 

forms: descriptive and experimental. Babbie (2010) mentions that descriptive study can only 

establish associations between variables, whereas an experimental study establishes causalities. 

Consequently, the present thesis evidently obtains a quantitative nature and experimental design, 

as it aims to establish causality between board diversity and corporate financial performance 

(Figure 1). 

There exists a variety of methods, that enables researchers to test the relation between the 

variables. The most frequently used method is a regression analysis. However, the form of data 

collected usually governs the type of regression model.  

In the second half of the literature review the author examined how regression models 

applicable for diversity-performance relation analysis evolved in recent years. From the 

standpoint of the quality of results obtained by researchers, OLS panel together with 2SLS 

regression delivered the most satisfactory ones (Table 1). The more profound explanations for 

the selected research method are provided further in the main body of the Thesis. 

As it was stated above, current research has quantitative nature and experimental design. 

The interdependence investigated had to be measured over a period of time in order to detect the 

relationship. Three main types of board diversity were explored and the author aimed to 

understand, what effect does each one provokes on the two selected measures of the corporate 
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performance.  The approach used obliged the author to build several regression models. Since 

panel data was used for the purpose of the research, pooled regression models were constructed. 

 

Figure 1.Preliminary conceptual research framework (own source) 

 

Data collection method 

As stated in the previous paragraph, the performance of a company is measured with two 

dimensions – Tobin’s Q (the market ratio) and ROA (the book ratio). The two measures were 

selected as the most adequate ones for the purposes of the conducted research, following the 

reasoning of the main research papers that investigated the same interrelations on the other 

markets (Table 1).  

Any regression model requires the introduction of control variables that complement the 

model, and, at the same time, remove undesired effects of some variables from the equation. 

Control variables are of paramount importance for building credible regression model. Following 

the logic of relevant studies, the author has selected the following control variables: firms size, 

level of financial leverage, the size of board. 

The data sample comprises 45 Russian publically traded companies that compose the 

MICEX index. Time period for collection of observations is from 2006 until 2016. In general, 

the data collected can be considered as unbalanced panel owing to missed values for some 

company-years. 

Data is gathered from various sources. Data collection method is observation. All 

financial data is obtained from EAKON database and Thompson Reuters Datastream. Non-

financial data (ex. the percentage of foreigners and gender of directors) is collected manually 

from the annual reports of the companies and from SPARK database. 

BOARD
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1. LITERATURE REVIEW 

Since the topic of board diversity is linked to performance enhancement, it has been 

gaining more and more attention in the past years and has also generated a vast number of 

research papers. It is possible to observe different trends in those studies: both in the parts of 

theoretical analysis and in empirical investigation. The following chapter reviews both 

theoretical and empirical perspectives on the diversity-performance relationship. 

1.1 Theoretical study of the impact of board diversity upon firm performance 

The theoretical approach to board composition in general can be valued from two 

standpoints of two core science – management and economics. These two perspectives have a 

distinct view on the board composition issue. 

From the standpoint of traditional economics board is composed in accordance with the 

demands of external shareholders and boards have monitoring the decisions of management from 

outside as their main function. Hence, from the perspective of economic analysis the process of 

reaching an agreement among the board members is usually omitted (Arthur, 2001). On the 

contrary, Hermalin and Weisbach (1998) model the board composition by means of Game 

Theory approach as the outcome of a bargaining process between the CEO and the rest of the 

board of directors. In this sense, directors are considered being almost homogeneous and the 

only source for their distinction is the status of outsider or insider (Raheja, 2005). Accordingly, 

Adams, Hermalin, and Weisbach (2010) prove that the majority of the existing empirical 

research papers in economics use the distinction between independent and non-independent 

directors as the main source of director heterogeneity. What is more an indeed highly appreciated 

research by Raheja (2005) determines the optimal board structure by the trade-off between 

maximizing the incentive for insiders to reveal their private information, minimizing 

coordination costs among outsiders and maximizing the ability of outsiders to reject inferior 

projects. 

In sharp contrast to economists, management scholars usually create taxonomies to 

explain structure of boards. In particular, the opinion that boards take the responsibility in 

monitoring management decisions is called the agency theory. Alternatively, management 

scholars developed a resource dependence theory that actually complements agency perspective 

(Pfeffer and Salancik 1978). These theories are described further in details in order to provide 

the whole picture of diversity-performance phenomenon. The overview starts with a more 

profound investigation on homogeneity and heterogeneity of the boards. 
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1.1.1 Theory of Heterogeneity and homogeneity 

Numerous studies reflect that organizations with diverse internal culture demonstrate  

distinct dynamics and performance outcomes. On the contrast, within culturally homogeneous 

groups communication is usually facilitated. According to Blau (1977) this phenomenon arises 

from a unified culture and in-group association. As a result, such organizations do not encounter 

the unfavorable effects caused by self-categorization processes (Earley and Mosakowski, 2000).  

Increased cultural diversity within a group leads to social comparison and categorization 

(Blau, 1977; Tsui, Egan, and O’Reilly, 1992). Furthermore, in groups with moderate levels of 

heterogeneity, such behavior characteristics as solidarity and conformity to the majority group 

are present, leading to discrimination of other minority groups (Tajfel and Turner, 1985). The 

described behavior may lead to two possible outcomes:  

 multiple subcultures emerge creating intergroup conflict; 

 intergroup interaction and communications are inhibited because of 

discrimination against dissimilar members.  

With cultural diversity expanding broader, social barriers weaken due to the fact that 

group members are more evenly spread out across a greater number of subcultures (Blau, 1977). 

Each member’s susceptibility for self-identification as part of a particular category and 

conformity to its norms reduces in-group pressures that inhibit social interaction with out-group 

members lessening the likelihood of discrimination.  

Members of highly heterogeneous management groups are less likely to be restrained by 

their social identity as they operate mostly among individuals with dissimilar social identities 

and may instead benefit from a diverse pool of resources. 

1.1.2 Resource Dependence Theory 

In accordance with Pfeffer and Salancik (1978) boards can be considered as an important 

linkage between the corporation and the external environment. Pfeffer and Salancik (1978) 

discuss the following  benefits of the external linkages:  

 provision of resources  (involving information and expertise); 

 creation of communication channels with constituents of importance to the firm; 

 provision of supportive commitments from organizations or structures, operating 

in the  external environment; 

 development of legitimate solutions for the firm’s operations in the external 

environment. 

Hillman, Cannella, and Paetzold (2000) have transformed the outlined benefits into a 

taxonomy of director types, based on the differentiation of resources that they can potentially 



13 

 

provide the firm with: insiders, business experts, support specialists, and community influentials. 

Hillman et al.’s (2000) extended the resource dependence theory even further by proposing the 

idea that different types of directors are capable of providing different beneficial resources to the 

firm. Thus, the more diverse the board is, the more valuable resources is it capable of providing, 

ensuring better firm performance.  

Moreover, the type of diversity is also an important factor. For instance, Booth and Deli 

(1999) have explored that the presence of a commercial banker on the board has a positive 

relation to the total debt of the firm. The authors conclude that commercial bankers provide 

expertise on, and links to, the bank debt market. Agrawal and Knoeber (2001) empirically prove 

that outside directors that obtain either political or legal backgrounds are more likely to be 

present in the boards of companies that sell to the government or face government regulation. 

Women directors and directors belonging to ethnic minorities demonstrate a similar pattern, 

bringing various benefits and specific resources to the company. Hillman et al. (2002) argue that 

female African-American directors more rarely turn out to be business experts than male 

African-American directors. At the same time both (female and male) African-American 

directors are less likely to be business experts than Caucasian female directors. At the same time, 

there is a much higher probability that Caucasian male directors will turn out to be business 

experts if to compare with either African-Americans or female directors. Therefore, in 

accordance to resource dependence theory gender and ethnicity can be considered as separate 

dimensions due to the fact that women and ethnic minorities obtain distinctive backgrounds and 

their human capital can not be valued similarly, so researchers need to be able to address 

different environmental dependencies. 

Resource dependence theory can be considered as a starting-point for other theoretical 

studies related to the board diversity. It is essential to outline, that diverse boards obtain better 

access to unique information, that the members of the board dispose. Thus, directors of different 

gender and ethnical groups are more likely to produce unique information sets that enable 

management to make better decisions. Besides, diverse directors open a direct communication 

channel between the company and the constituencies operating in  the external environment. The 

creation of this channel is crucial due to the fact that over half of the pool of human capital 

available to the firm is composed of women and ethnic minorities. As a result, diverse 

organizations have access to more talent.  

Board diversity is closely related to sending positive signals to the labor market and 

product market, although it is important to understand that those signals vary from one type of 

diversity group to another (for instance, Caucasian women directors send a different signal to 

those markets than ethnic minorities). Furthermore, diverse directors can potentially bring fresh 
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approaches and unconventional ways to solve problems, considering the situation from outside 

perspective. The ability of an ethnically diverse board to provide legitimacy for the corporation 

with both external and internal constituencies is particularly important in countries like the US 

because of increasing growth in the proportion of ethnic minority groups.  

Interestingly, we can notice that for various countries different types of diversity are more valued 

than the others, depending on the culture of that country. Thus, the emphasis on the importance 

of gender diversity is made in Scandinavian countries, as well as in some other countries in 

Europe (for instance Spain), possibly because of greater ethnic homogeneity. However, some 

European countries are experiencing increasing ethnic diversity as well. Other types of 

demographic diversity, including religion and age, may also be of high importance in specific 

national and cultural settings. 

1.1.3 Human Capital Theory 

Terjesen, Sealy and Singh (2009) identify that human capital theory is derived from the 

work of Becker (1964) that explores, how education, experience, and skills of people inside the 

company can positively influence the performance of that company. Terjesen (Terjesen, 2009) 

indicates that diversity of gender of the members of the board of directors is linked to unique 

human capital for the organization. If to consider that human capital of members of board of 

directors is influenced by gender, it is reasonable to hypothesize that the human capital of ethnic 

minorities would be unique relative to both Caucasian men and women. Human capital theory 

adds to some of the concepts linked to the board diversity, which in its’ turn is derived from the 

resource dependence theory. One question raised by the fact that women and ethnic minorities 

have unique human capital is, “the claim that women lack the ‘right’ human capital for 

directorships.” (Terjesen, 2009). 

Terjesen (2009) outlines in his study that women are just as qualified as men in terms of 

several important qualities including level of education, however women are less likely to have 

experience as business experts. Peterson et al.(2007) explores that African-American directors 

take different roles on the board as opposed to Caucasian directors, the author considered that 

this phenomenon is tied to the set of unique human capital characteristics that each group 

possesses. The similar pattern can be observed for women directors (Hillman et al., 2002; 

Peterson, Philpot, O’Shaughnessy, 2007). In general, human capital theory has an ability to  

predict whether the performance of the board will be affected by board diversity. However,  it is 

important to understand that the effect can be either positive or negative from a financial 

performance perspective. Contingency theory (Fiedler, 1967; Lawrence and Lorsch, 1967) is 

also relevant for the human capital analysis as the way the board is composed may benefit one 
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organization at some point in time but may not benefit another under different internal and 

external circumstances. 

1.1.4 Agency Theory  

Such board functions as monitoring and controlling derive from the fundamental concept 

of agency theory (Jensen and Meckling, 1976). Carter, Simkins, and Simpson (2003) propose 

that a more diverse board be considered a better monitoring structure for tracking the activities 

and decisions taken by managers because board diversity increases board independence. 

However, the authors claim that agency theory can not clearly predict, whether there is a relation 

between board diversity and financial performance or not.  Furthermore, there exist other factors, 

as, for instance, ownership position, that could have more powerful impact on monitoring by the 

board than independence. Jensen (1993) and Monks Minow (2004) introduce the idea that high 

equity ownership by directors should be considered as a more important factor in increasing the 

willingness of directors to efficiently monitor and control the processes that take place inside the 

company, rather than independence. In general, as opposed to resource dependence perspective,  

agency theory does not provide as strong of a support of the clear linkage between board 

diversity and financial benefits for the company, however, agency theory does not rule out the 

possibility that board diversity is beneficial. 

1.1.5 Social Psychological and Social Impact Theories 

Westphal and Milton (2000) argue that the presence of demographic minorities on boards 

is often viewed favorably by corporate stakeholders, however the academic literature suggests a 

more pessimistic perspective of the extent to which demographic minority directors can 

successfully influence group decisions. In their research, the authors discuss the following 

central finding of the literature: “demographic differences lower social cohesion between groups 

and social barriers reduce the probability that minority viewpoints will influence group 

decisions” (Westphal and Milton, 2000). Westphal and Milton (2000) point out that the social 

psychological concept of minority status is derived from social impact theory. This theory 

predicts whether individuals that obtain majority status have the potential to exert a 

disproportionate amount of influence in group decisions (Westphal and Milton, 2000). In some 

cases diverse directors can not influence the decision making process inside the board as a result 

of the internal group dynamics. Moreover, some of the research papers suggest that members 

belonging to minority groups can possibly encourage divergent thinking in the decision making 

process (Westphal and Milton, 2000). Campbell and Minguez-Vera (2008) based on the work of 

Lau and Murnighan (1998) conclude that greater gender diversity among board members 

generates dramatically diverse opinions that results in a more time-consuming and less effective 
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decision-making process. Williams and O’Reilly (1998) states that the evidence suggests that 

diversity may result in conflicts and employee turnover, but, at the same time, it may lead to 

creativity and innovation. Forbes and Milliken (1999) conclude, based on the supporting 

evidence, that board effectiveness depends enormously on social psychological processes, the 

authors claim that each facet of board demography is likely to have many complex and 

conflicting effects on the processes that affect board performance. In the theoretical analysis of 

the strategic role of the board of directors, Kim, Burns, and Prescott (2009) prove that board 

diversity is positively related to the breadth and speed of top management team strategic action 

capability. In conclusion, the theory and evidence on group dynamics suggest that board 

diversity may have both positive and negative effects on firm performance. 

1.1.6 Signaling theory    

The roots of the signaling theory lay in economics; the theory provides explanations for 

the characteristics of two or more groups that have access to different information, also known as 

information asymmetry. Signaling theory includes strategies and actions used to reduce 

information asymmetry between stakeholders (Connelly, Certo, Ireland and Reutzel, 2011). 

Connelly et al. point out that signaling theory is used to “explain how firms use heterogeneous 

boards to communicate adherence to social values to a range of organizational stakeholders” 

(2011). Signaling theory “posits that firms use visible signals to gain reputation and status among 

the public” (Miller and del Carmen Triana, 2009) and that “due to information asymmetries, the 

public often uses both actions and symbols to judge a firm’s reputation and quality” (Miller and 

del Carmen Triana, 2009). Organizations therefore consciously, or  unconsciously in some cases, 

signal certain intents to the market, based on the composition of their boards. Accordingly, it is 

argued that increased levels of diversity within boards are perceived by the organization’s 

stakeholders as indicators of the organization’s desire to incorporate diverse interests and 

opinions into governance processes and ultimately into strategic and operational actions which 

will enhance performance. 

1.1.7 Institutional theory 

Institutional theory highlights normative aspects of the context in which organizations 

operate. Yang and Konrad (2011) state that “by adopting structures that conform to institutional 

requirements, organizations demonstrate their conformity to social norms and thereby garner 

legitimacy for their operations”. While signaling theory assumes that organizations are sending 

signals to stakeholders through the composition of their boards, institutional theory assumes the 

opposite: stakeholders or institutions directly or indirectly pressurize organizations to conform to 

their requirements. Yang and Konrad (2011) refer to three types of institutions: regulative, 
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normative and cognitive. Regulative involves legal and regulatory institutions, while normative 

includes social and professional norms, as for cognitive, it involves ethics and culture. Three 

types of pressure are described: coercive, normative and mimetic. Coercive pressures occur due 

to “societal expectations and interorganizational interdependence” (Yang and Konrad, 2011); 

normative arises from professionalization; and mimetic from ambiguity in the environment. 

Nielsen and Nielsen (2013), based on the institutional theory, aim to provide explanations on 

how cognitive diversity within boards is related to the societal context in various countries and 

cultures. As it was revealed in the result of the literature review -  institutional theory might have 

been addressed in some of the studies through an inclusive view of resource dependency theory 

and human capital theory. Both of those theories depict such factors as education, skills and 

experience as something that enables board members to incorporate experiences from their 

diverse networks to cater to social and institutional requirements and, as a result, reduce 

ambiguity or uncertainty.  

Overall, in terms of association between diversity within boards and company financial 

performance, institutional theory does not provide linkage for competitive advantage. Still, it 

appears to describe clearly the necessary conditions for operating within a given environment. 

 

1.1.8 Behavioral theory of the firm  

Behavioral theory of the firm describes processes within firms and ways interactions 

between various groups or individuals contribute to decisions taken in the organisations (Gavetti, 

Greve, Levinthal and Ocasio, 2012).  

Argote and Greve (2007) argue that the “key concepts and mechanisms discussed in  

behavioral theory of the firm are bounded rationality, problematic search, the dominant coalition, 

standard operating procedures, and slack search”. The authors state that a theory of firm behavior 

creates a platform for researchers to develop various theories based on “different assumptions 

and deriving different predictions” (Argote and Greve, 2007).  

The key themes explored through the extensive analysis of literature related to the 

behavioral theory of the firm can be grouped in accordance with the following key ideas: 

increased independence and improved monitoring; increased number of diverse viewpoints; 

increased creativity; increased access to extended networks; and greater access to information. 

Many authors, however, note that board effectiveness and company performance can be 

compromised by increased internal diversity if boards do not operate as effective functioning 

teams (Adams et al., 2010; Erhardt et al., 2003; Jhunjhunwala and Mishra, 2012; Lückerath-

Rovers, 2013; Marimuthu, 2008; Miller and del Carmen Triana, 2009; Rodríguez-Domínguez et 

al., 2012). In conclusion, various behavioral theories can be linked to improved organizational 
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financial performance based on progressive diversity amongst board members. Various 

hypotheses are formulated in the academic literature to cater for different diversity dimensions 

and for combinations between those. 

1.2 Types of diversity within the boards 

Hafsi and Turgut proclaim that “the precise meaning of boardroom diversity is still 

unclear” (2013). The authors identify two constructs of board diversity: 1) structural diversity 

amongst different boards; 2) demographic diversity within boards. Diversity amongst boards 

relates to dissimilarities in board characteristics, for instance “size, leadership structure (duality 

of chairman and CEO), the function of founder as director, the presence of number of 

international directors, nature of operations of board committees, board independence, director 

ownership, director tenure and director compensation” (Hafsi and Turgut, 2013). Diversity 

within boards relates to dissimilarities between directors and has been categorized between 

directly observable (demographic) and less visible (cognitive) dimensions (Erhardt, Werbel and 

Shrader, 2003; Mahadeo Soobaroyen and Hanuman, 2012; Marimuthu, 2008). Parameters of 

demographic dimensions include gender, age and ethnicity, for instance, whilst cognitive 

dimensions include educational background and political ideology. 

Management scholars’ researches on the topic of diversity are generally based on the two 

general distinctions: the observable (demographic) and the non-observable (cognitive). Examples 

of observable diversity typically involve gender, age, race and ethnicity. As for the examples of 

non-observable diversity, they are: knowledge, education, values, perception, affection and 

personality characteristics (Maznevski, 1994; Milliken and Martins, 1996; Pelled, 1996; Boeker, 

1997; Watson et al., 1998; Kilduff, et al., 2000; Petersen, 2000; Timmerman, 2000). Still, most 

of the research papers on diversity and its effects on corporate performance focus on observable 

or demographic diversity. Thus, the diversity can be defined in the framework of this work as the 

representation of national, gender and age differences on boards of directors. 

1.2.1 Gender diversity 

Hereafter, the author presents the results of the performed literature analysis regarding 

prior empirical research on the effects of different board diversity variables on corporate 

performance. There is a major emphasis made on the study of gender diversity within boards in 

the empirical researches related to the board composition. Overall, one of the primary focuses of 

the produced research has evolved from a long-lasting political discussion on gender diversity in 

management boards. There is an increased activity in researching the gender diversity and the 

impact it can potentially make on the firm performance. The US researchers are the most active 



19 

 

in exploring the area, however, there can be observed as well a high research activity in 

Scandinavian countries due to the introduction of fixed female quotas within boards by the 

governmental structures. Furthermore, in the recent years there were investigations performed 

for European countries, involving Great Britain and Spain, as well as for Asian and African 

countries.  In the EU, gender diversity is considered to be the topic of high interest. The 

European Commission has published a master plan concerning corporate governance as well as a 

directive proposal in 2012, that settles a fixed female quota of 40 percent within supervisory 

boards and for non-executive members of the board of directors. What is more, some of the 

European countries, including Norway, have already established fixed proportions of female 

quota in boards.  

The under-representation of women inside the corporate boards is known as the “glass 

ceiling-problem” (Arfken et al., 2004, p. 180), which is built on the different way of life and 

career management, a predominant male business culture, and the two-sided pressure resulting 

from career as well as family accomplishments (Vinnicombe & Singh, 2003, p. 296; Holst & 

Busch, 2008, p. 17). Daily et al. (1999) have explored the Fortune 500 companies and found  that 

women made good progress in terms of their quantity increase in corporate boards, but still 

women can not be often seen occupying CEO positions. For instance, in the Great Britain gender 

specific unequal distribution was proven. (Singh & Vinnicombe, 2004; Conyon & Mallin, 1997; 

Brammer et al., 2007). As part of politically dictated requirements to consider gender diversity, 

the “old boys network” is mentioned frequently. It was proved that male board members more 

often participate in conflicts of interests as a result of them obtaining multiple mandates and 

cross-shareholding between different companies (Carter et al., 2010). In accordance with  Eagly 

and Johnson (1990) and Eagly et al. (2003), women are inclined towards less hierarchical but 

rather cooperative leadership style, that supports intergroup communication and formation of 

collective opinions within boards. Despite the fact that the topic of gender diversity is associated 

with a lot of attention, capital market does not recognize whether gender diversity has positive or 

negative effects. Thus, along with the positive effects on firm performance (Lückerath-Rovers, 

2013; Ujunwa et al., 2012; Ujunwa, 2012; Catalyst, 2004; Carter et al., 2003; Adler, 2001), 

negative effects (Fauzi & Locke, 2012; Dobbin & Jung, 2011; Adams & Ferreira, 2009; Shrader 

et al., 1997; Krishnan & Parsons, 2008; Gul et al., 2007) and missing correlations (Jhunjhunwala 

& Mishra, 2012; Shukeri et al., 2012; Sun et al., 2011; Carter et al., 2010; Farrell & Hersch, 

2005; Erhardt et al., 2003) are also identified. Scandinavia is not an exception (we are to observe 

there positive correlation according to Torchia et al., 2011; Nielsen & Huse, 2010, negative 

effect according to Bøhren & Strom, 2010 and missing correlation according to Rose, 2007a; 

Randoy et al., 2006; Smith et al., 2006; Du Rietz & Henrekson, 2000). In Norway a legal female 
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quota of 40 percent in the board of directors has been introduced in 2006. This standardization 

counteracts the “tokenism phenomena”, which proclaims that companies shall fill in only few 

places in the board with female board members in order to fulfill the external expectations 

(Torchia et al., 2011, p. 300). If to consider the findings of Carter et al. (2003), it is possible to 

conclude that the positive influence is linked to the necessity for accessing a larger talent pool, 

which companies are targeting while recruiting qualified board members despite of gender-

specific criterion. Catalyst (2004), a US-American research and consultancy organization, was 

able to prove a positive influence of gender diversity on financial performance based on the 

Return on Equity (ROE) financial indicator and the Total Return to Shareholders (TSR). The 

positive impact on ROE was applicable to all industry sectors, whilst the positive effect on the 

TSR has been identified for 80 percent of the industry sectors. Besides, an endogenous effect 

was observed, which stated that financially strong businesses have increased gender diversity 

(Catalyst, 2004, p. 10). In addition to the existing positive influence of gender diversity upon 

corporate performance, Adams and Ferreira (2009) were able to determine, that an increased 

number of female members in the corporate boards is related to the higher meeting attendance 

rate. The explanation for the finding is quite plain: in fact, female board members more 

frequently take part in meetings. Additionally, the research has discovered that gender diversity 

also increases the proportion of share-based payment. 

1.2.2 National diversity 

In a sharp contrast with gender diversity, which remains being in the center of attention, 

additional diversity variables (involving nationality, ethic, education, function and age) are 

investigated rarely. With regard to the international composition of the board (national diversity), 

the Corporate Governance (CG) report by Heidrick and Struggles (2009) demonstrates that in 

Europe the percentage of foreign directors in the boards has increased from 11 up to 23 percent 

within the years from 2007 to 2009. In accordance with the empirical CG research, it is expected 

that national diversity will be gaining increased attention due to growing globalization 

tendencies. Currently, there exists quite a high number of empirical research studies for 

Scandinavian countries (Norway, Sweden and Denmark), e.g. by Oxelheim and Randoy (2003), 

Randoy et al. (2006) and Rose (2007b), the produced studies measure the positive influence of 

foreign board members on companies’ performance. A positive link between the amount of 

foreign directors and corporate performance  was also researched by Ujunwa et al. (2012) and 

Ujunwa (2012) for Nigerian quoted firms. Oxelheim and Randoy (2003, p. 2370) in their study 

observed only foreigners, who were originally from the US, Canada or England due to the 

planned adaption of the Anglo-American CG system. Randoy et al. (2006) used a different 
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approach for performing the study of 500 largest Danish, Norwegian and Swedish companies as 

the foreigners were not bounded to specific regions. 

1.2.3 Cultural diversity 

Outside the corporate finance literature, there is a long-lasting theoretical debate on 

cultural diversity and ways it can affect group outcomes. In management literature cultural 

diversity is generally identified as a “double-edged sword” (Milliken and Martins, 1996), due to 

the fact that both positive and negative aspects can potentially result from the cultural diversity. 

As for the positive side, cultural diversity is capable of engendering information elaboration, 

offering a diverse range of knowledge and perspectives (Nederveen Pieterse et al., 2013). What 

is more, foreign nationals can potentially deliver specific knowledge of their home countries that 

can benefit the firm if it has operations in the global market (Maznevski, 1994). This aspect of 

cultural diversity is reflected in the findings of Masulis et al. (2012), who proves that firms with 

foreign independent directors are capable of making better cross-border acquisitions when the 

targets originate from their home country. As for the negative side, cultural diversity causes in 

some cases frictions. Furthermore, in culturally diverse groups, coordination is more difficult, 

communication becomes slower, more confusion arises and members face a lot of 

misunderstandings inside the group. (Doney et al., 1998; Anderson et al., 2011b). 

Cultural diversity is perceived as a biased phenomenon, bringing both advantages and 

disadvantages. The advantages of cultural diversity, that contribute to group decision making can 

be classified as either general or specific (Maznevski, 1994). General advantages of cultural 

diversity arise because of difference in views, perceptions and interpretation of information by 

the diverse group (Nederveen Pieterse et al., 2013). Specific advantages of cultural diversity 

come into the picture when group members can be considered as a valuable source of 

information about a foreign culture due to their communication networks, linguistic resources 

and familiarity with a given country’s customs (Maznevski, 1994). It is essential to outline, that 

inherence makes it difficult for group members to understand and accept cultural diversity. 

Notably, the element of cultural diversity can be more of a disruption to group problem-solving 

processes than any other aspect of group heterogeneity (Adler, 1991). As it was already 

mentioned above, in diverse groups, communication becomes slower, more difficult and more 

confusing, there arise reasons for misunderstandings, as well as differences in style and 

attribution of meanings block an efficient and fast conflict resolution (Doney et al., 1998; Ling, 

1990; and Anderson, 2011b). Therefore, the net impact of cultural diversity on firm performance 

depends on whether the positive aspects outweigh the negative aspects. The negative aspects of 

cultural diversity could potentially be mitigated when the company gains particular benefits from 
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obtaining culturally diverse boards. For cultural diversity, those mitigating factors are hidden in 

the set of specific knowledge and experiences, that each member brings to the board.      

The presented arguments overlap closely with the findings obtained from cross-cultural 

and social psychology research, that proclaim that diversity brings about two forms of conflict 

(cognitive and affective).  The former can be considered as a productive, functional type of 

conflict, which improves the quality of decisions made, allows the members to reach consensus 

and affective acceptance in groups, and enables sustained successful implementation of group 

decisions. The latter is a disruptive, dysfunctional type of conflict that undermines the group 

decision-making process (e.g. Amason, 1996; Gibson and McDaniel, 2010). Members with 

diverse cultural backgrounds are more likely to have better access to various information 

channels (see also Anderson et al., 2011b; and Masulis et al., 2012), so it is expected that, 

overall, firms with complex operations or a strong presence in foreign markets would benefit 

more from cultural diversity. 

1.2.4. Educational and functional diversity 

The heterogeneity within boards provoked by the educational and functional diversities 

becomes more and more relevant in the modern world business environment as the complexity 

of economic framework is growing (Mahadeo et al., 2011, p. 378). Professional experience and 

expertise are primarily in a high demand in the departments of human resources, investment, 

finance, accounting or marketing (Houle, 1990, p. 35). In sharp contrast to gender diversity, 

really small number of empirical studies analyze the impact of educational and functional 

diversity on corporate performance. Cannella et al. (2008) makes a separation between 

intrapersonal functional diversity (within-member breadth of functional experience) and 

dominant functional diversity (heterogeneity within functional areas, where each top 

management team (TMT) member has served the longest). This study figures out that 

intrapersonal functional diversity has a positive impact on firm performance. Environmental 

uncertainty and TMT co-location are tested for the presence of a strong and positive moderating 

effect on intrapersonal diversity and its impact on firm performance. Besides, the authors explore  

positive and significant effect of team member co-location on dominant functional diversity and 

its effect on firm performance. Simons et al. (1999) demonstrate that educational diversity has a 

positive but not significant effect on both, change in profitability and sales growth, whereas 

functional background diversity has a negative impact. Additionally, the authors found out that 

open discussion among top management members has a moderating effect on diversity and 

performance. The culture of open discussion in conjunction with both, educational as well as 

functional background heterogeneity has a positive influence on firm performance. Camelo et al. 
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(2010) were able to reveal positive relationship between educational diversity in top 

management and innovation in performance. At the same time, the authors investigated the 

presence of a negative effect of functional diversity on innovation in performance.  Mahadeo et 

al. (2011) in their research distinguished between the degree of prior professional experience and 

education. As a result significantly positive correlation between board size and educational 

diversity was identified, on the one hand,  and between educational diversity and gender 

diversity, on the other hand. In a sharp contrast to the prior research in the area, this study tests 

the hypothesis that higher educational diversity decreases the corporate performance (taking 

ROE as an independent variable). Possible explanations for the negative correlation are 

communication and coordination problems that arise as a result of different professional 

experiences. The efficiency of the business administration would be impaired by long-lasting 

discussions in the context of decision-making and potential “block construction”.   

Since professional experience and expertise can  be attributed to prior job positions and 

occupations, board members, who were appointed internally, have gained more precise firm 

knowledge than outsiders. Baysinger and Butler (1985)  research the connection between the 

proportion of independent directors and ROE. The obtain results summarize that boards with 

both, insiders and outsiders, contribute to the increase in ROE. 

1.2.5 Age diversity 

Age difference within board composition is also an important factor that is expected to  

have an affect on the company’s performance. In the literature reviewed, boards are often 

distinguished by age and functions. Consequently, the eldest part of the board has the necessary 

experience, while the middle-aged part takes the responsibility and, as for the youngest part, it is 

prepared for taking the management role in order to ensure the future of the company (Houle, 

1990, p. 34). Surprisingly, age diversity within boards is evaluated rarely in academic research. 

Simons et al. (1999) and Richard and Shelor (2002) conclude that there can be observed a 

negative relation between age diversity and corporate performance. In accordance with Richard 

and Shelor (2002) age diversity in top management depicts a curvilinear impact on sales growth. 

At the same time, for young and middle aged representatives, the relationship between age 

diversity and sales growth is positive. For eldest age representatives there can be seen a negative 

impact on sales growth. Therefore, the authors make the conclusion that context plays an 

important moderating role and there is a presence of the impact of age diversity on firm 

performance. Present world constant innovation and environmental complexity have a positive 

moderating effect on the relationship between age diversity and firm performance. McIntyre et 

al. (2007) explore age diversity in S&P500’s boards as well as in the TSX Compositive Index 
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companies. The authors state hypotheses in order to test, if a low and high level of age diversity 

decreases the corporate performance. McIntyre et al. (2007) makes an assumption that a 

“moderate” level would increase the performance. There was a significant positive effect of age 

diversity determined on the basis of the Tobin’s Q ratio, but not by using the performance figures 

Economic Value Added (EVA) and Return on Assets (ROA). Besides, the hypothesis that stood 

for the increase in financial performance due to the growth in average age was rejected 

(McIntyre et al., 2007, p. 555). This result was not consistent with the investigation by Kang et 

al. (2007), who analyzed the top 100 Australian companies and estimated experience and 

expertise of older board members as opposed to dynamics and potential creativity of young 

professionals. Thereby, a positive relation between age diversity and board size has been proven. 

In the analysis performed by Bonn (2004) the board composition’s influence on ROE and 

Tobin’s Q ratio in Australian companies was explored. This research did not identify any 

influence of age diversity on company’s performance. 

1.3 Empirical research of the diversity-performance relationship 

The relation between diversity of corporate boards and the financial performance of the 

firm has attracted attention of scholars around the globe, but the empiric results, oriented on 

understanding the link between gender and financial performance are controversial. 

 Campbell and Minguez Vera (2008) conduct a study of Spanish companies in the time 

interval of 1995-2000. Their sample is comprised of non-financial firms represented at the 

Madrid stock exchange. Firm performance is measured by Tobins Q, as well as by ROA. Using 

2SLS Campbell and Minquez-Vera discover a significant positive relation between corporate 

performance and the proportion of Spanish female board members. The authors argue that 

increased gender diversity can be achieved without destroying shareholder value that supports 

Spain’s Unified Good Governance Code 2006  (recommends positive discrimination in favor of 

female boardroom appointment).  Randøy et al. (2006) has analyzed board diversity from a 

Nordic perspective. The authors performed a research on board diversity and its impact on 

corporate performance in the largest 500 companies from Denmark, Norway and Sweden. The 

authors were not able to figure out any significant diversity effect of gender, age or nationality 

on stock market performance or ROA. Randøy et al. have concluded that if increased diversity 

along these lines is attractive per se or as a matter of political preference, it can be achieved 

without shareholder value destruction. However, in case the board size increases as a result of a 

recruitment of more diverse directors there will be an indirect cost, related to value destruction.  

Rose (2007) has not only performed the study of board diversity, but has also investigated the 

educational background of board members. Based on the sample of all Danish listed companies 
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the author proves that educational background does not impact corporate performance, the 

proportion of female directors as well as the quantity of non-nationals in Danish boards also has 

no effect on the performance. The author argues that board members with the unconventional 

background are socialized unconsciously and they adopt the ideas of the majority of 

conventional board members.  

As observed, the academic literature does not develop a unified opinion on whether 

diversity in boards leads to enhanced corporate performance. Specifically, some authors state 

(ex. Higgs (2003) and Page (2007)) that diversity imposed by official law may increase company 

value, whereas others (ex. Westphal (1998), Helland and Sykuta (2004), Farrell and Hersch 

(2005)) argue that if boards are merely window-dressing the forced change in board 

characteristics, this will have no impact on corporate value.  

Board committees originally stem from the Anglo-American one tier board system i.e. 

board of directors where there has been a need for a more specialized focus on key issues, such 

as audit, remuneration etc. At the present moment, board committees have become widespread in 

many countries, involving Denmark. Carter et al. (2010) conduct a profound study where they 

analyze the impact of gender and ethnic diversity on board committees and financial 

performance (measured by ROA and Tobin’s Q). The sample of data, which the authors use 

consists of companies from the S&P 500 index during the years 1998-2002. The authors do not 

set a relationship between diversity in board committees and financial performance, as they 

argue that gender, as well as ethnic diversity and performance appear to be endogenous. A recent 

study by Ahern and Dittmar (2010) speculates that the Norwegian quota law has resulted in the 

dramatic decrease of company value.  

There exist a number of studies that do not focus exclusively on gender diversity but also 

consider the valuation effect of ethnicity. Specifically, Ntim (2013) finds a significant relation 

between board diversity and market valuation, which suggests that the South African stock 

market values ethnic and gender diversity within organization boards. Ntim was working with 

the dataset of 291 organizations operating in South Africa (SA) during the years 2003-2007. The 

valuation measures that the author used were Tobin’s Q, ROA and share return. The  results that 

the author obtained are quite unique in nature due to the fact that SA is a suitable case for 

performing the study on ethnicity, which is virtually impossible to analyze properly in Europe, 

since ethnical differences there are still too rare. In other words, analyzing ethnicity in Europe 

will normally  lead to insignificant results due to the extreme low quantity of board members that 

are not Caucasian.  The impact of ethnicity has also been explored by the authors Brammer, 

Millington and Pavelin (2007) that used a large sample of UK firms focusing on both ethnic and 

gender diversity since they rely on the following categories; white, non-white, white male and 
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other. The authors found out that both gender and ethnic diversity is very limited and that 

diversity is less frequent among members occupying executive positions. The authors were able 

to explore significant cross-section variation with an above average prevalence of women in 

Retail, Utilities, Media and Banking, but with the limited presence of ethnic diversity. The issue 

of ethnicity has also been studied in the US where the authors Erhardt, Werbel and Shrader 

(2003) analyzed the issue using such performance measures as return on assets and return on 

investment. They measure demographic diversity in companies listed in the Fortune magazine in 

the two years period (1997 and 1998) by relying on the Equal Employer Opportunity 

Commission (EEOC) categories. The authors determined a positive correlation between 

demographic diversity and the two performance measures. 

The author have reviewed about thirty empirical studies that specifically tested the link 

between board diversity and the financial performance of the firm. Among those articles 

tendencies that are of paramount importance were detected, as they will be contributing to the 

research design of the thesis. The result of meta analysis, which was conducted while reviewing 

the corresponding literature, could be found in Appendices 1 and 2. 

Below the author depicts the summary statistics of the variables that were the most in use 

in the explored research papers: 
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Figure 2. Summary on variables during the research in the field (adapted from various sources by 

author, see Appendices 1 and 2) 

Board Size 
21% 

Indep % 
16% 

Non-exec% 
13% 

Ownership 
5% 

Firm Age 
8% 

Size 
(employee

s) 
3% 

Size (TA) 
15% 

Debt-to-
Assets 

16% 

Past 
performan

ce 
3% 

CONTROLS 

Indust
ries 
41% 

Year 
30% 

Divers
ity 

29% 

DUMMIES 



28 

 

2. EMPIRICAL STUDY 

This part of Thesis presents the results of an Empirical study on the relation between the 

board diversity and corporate performance that was explored by means of regression analysis. In 

the framework of the chapter, firstly, the research design will be explained, after the descriptive 

analysis of the data used will be provided and, in the end, the author will describe the model 

itself and results that the regression analysis was able to deliver. As part of the chapter, 

discussion on research findings and proposition of valuable managerial implications will be 

presented.  

2.1 Research design  

As stated before, the first subchapter provides the explanation for the research design 

used. In accordance with the analytical frameworks of vast number of research papers devoted to 

estimating the relation between board’s characteristics and enterprise’s performance (Appendix 

1), the present empirical study starts with the development of hypotheses that facilitate the 

process of answering the research questions. After that step, all the hypotheses are tested with the 

respect to specific methodology of econometric research. The selection of variables is of 

paramount importance for building a reliable regression model. However, sampling is even more 

important for obtaining credible results. Considering that, the author conducts a descriptive 

analysis after selection of variables and data collection processes have finished. All mentioned 

issues are covered in the following subchapter, devoted to the research design.  

 

Figure 3. Conceptual framework for the research (own source) 

AGE

GENDER

NATIONAL

PERFORMANCE

DIVERSITY

Tobins Q ROA

H1a-c

H3a-c

H2a-c

OLS-GLS-GMM

Fixed effects
Random effects



29 

 

2.1.1 Hypotheses development 

The introductory part of the research specified that the aim of this study is to assess the 

impact of board of directors’ diversity upon the performance of Russian companies. Taking into 

account the review of empirical articles in previous chapter, it is possible to conclude that there 

are various types of board diversity and that any type can be associated with enhanced 

performance separately or in combination with others. 

First of all, highly discussed gender diversity may benefit a company in many 

dimensions, enhancing financial performance (Ahern and Dittmar, 2012; Lindstaedt et al., 2011; 

Torchia et al., 2011; Erhardt et al., 2003). 

 In case of the traditional board composition, some decisions may be affected by some 

sort of bias. This idea flows out from the principles of the human capital theory (Terjesen et al, 

2009) which proclaims that decisions taken in more heterogenic groups are less inclined to  bias. 

In addition, Eagly et al. (1995) provide a profound analysis on the relation between leader’s 

gender and effectiveness. Their results show that women were prospering faster if they were 

working in industries of a specific type, for instance, the best results were observed in such 

industries as education, government and social service. In addition, according to Elstad and 

Ladegard (2012), boards composed of fewer women show less decision-making dynamics. The 

study conducted in Norway (a country with the highest gender quota in the recent years) revealed 

that women directors are associated with more open information access style and less formal 

social interaction. To sum up, there is a variety of theoretical rationalization that supports the 

necessity of the presence of women in corporate boards: human and social capital theories (at 

personality level and social identity), token and social network theories (at group level).  

Due to the fact that the mentioned theories have distinct influence (Terjesen, Sealy and 

Singh (2009)) on the corporations of the West, the author would like to formulate the hypothesis 

to test whether gender diversity actually has any linkage to the performance of Russian 

companies.  

Therefore, the first hypothesis was formulated in the following manner: 

H1a: Gender diversity among the board members is linked to corporate performance. 

In the framework of the thesis corporate performance is measured with both: accounting 

and market-based measures (ROA and Tobin’s Q respectively).  

 Hypothesis 1b is introduced to test if companies with at least one woman present on the 

board could potentially demonstrate better performance, than the ones, that have no women at 

all. Many Russian companies tend not to hire women as directors due to the specificity of the 

business processes, that take place in the company ( it is believed that women do not obtain 
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sufficient technical expertise for making efficient decisions related to specific business 

operations).  The representative example for the statement made is the mining and crude oil 

industry, where women traditionally do not dispose profound technical knowledge.  

Thus, the second hypothesis can be formulated as follows: 

H1b: Gender diversity among the board members is associated with higher performance 

only for the companies belonging to particular industries  

The last hypothesis is built on the already mentioned idea regarding the fact that some 

industries are less “masculine-oriented”. Consequently, the impact of women’s presence in the 

boards varies from one company to the other. 

Following the logic of theories mentioned above, any company can potentially raise the 

level of diversity of its board by means of inviting more people with different skills and from 

different environments. It is evident, that foreigners in the corporate boards of Russian 

companies obviously have different mindset, compared to Russian directors due to the specifics 

of national mentality. At the same time, foreigners may provide unique human capital, that will 

be beneficial for the decision-making related to expanding to new markets, attracting foreign 

clients and partners as well as for other types of decisions. From the study performed, it is clear 

that in Russia some companies prefer to attract Russian directors rather than foreign due to the 

specificities of the industry, where Russians would traditionally have more knowledge and 

expertise.  

Thus, the next two hypotheses are oriented on testing the relation between national 

diversity and performance: 

H2a: National diversity among the board members is linked to corporate performance. 

H2b: National diversity among the board members is associated with higher performance 

only for the companies belonging to particular industries. 

When estimating the national diversity for each particular board in the eleven years 

period, the author calculated the amount of directors born outside Russia and ex Soviet Union 

(these were the ones that were considered to be foreign directors). Due to the similarities in the 

cultural background, education and mindset, directors coming from ex Soviet Union territories 

were not considered as the foreign directors.  

As the literature review section introduced, many scholars consider national diversity 

being the primary source of distinction among board members; however, other types of diversity 

can also have an impact on company performance. According to Bohren and Strom (2010),  age 

diversity can contribute to decision-making process since each generation brings its unique 

perspective and perceives external environment differently. At the same time, too dramatic age 
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diversity may complicate the knowledge distribution and communication among board members. 

Variance of director’s age is often used as the proxy for age diversity in the studies of similar 

kind. Nonetheless, following the logic of the research by Bohren and Strom (2010) the author is 

going to use the mean age of the members of the board to measure the maturity of the board. 

Here, the U-shape of the relation is expected since younger board may deliver beneficial results 

for the company until it is not too young to take responsible and weighted decisions.  

The next three hypotheses are the final in the framework of the current master thesis: 

H3a: Age diversity among the board members is linked to corporate performance.   

H3b: Age diversity among the board members is associated with higher performance only 

for the companies belonging to particular industries 

Formulation of the above stated hypotheses helps to find the answer for the main research 

question (whether the association between diversity of the board of directors and corporate 

performance exists among Russian companies). By testing the hypotheses the author will be able 

to build relevant conclusions regarding the explored relationship. What is more, it would be 

possible to trace whether different types of diversity have an influence on financial performance 

separately or combined with each other. The next subchapter describes the methodological part 

of the research and demonstrates how the stated hypotheses are going to be tested. 

2.1.2 Methodology 

The nature of the research question obliges the author to conduct the quantitative study in 

order to assess the impact of one set of variables variable upon another. The variable being 

predicted is usually called dependent, in some literature regressand, measured variable or more 

often the explained variable (in the case of present research the dependent variables are ROA and 

Tobin’s Q). The variables that endeavor to explain the variation of predicted variable are usually 

called repressors, controlled or manipulated variables, and more often as explanatory variables 

(Dodge, 2003). The proper combination of independent variables can better predict the explained 

one. Indeed, every research (even if it explores the same nature of questions) uses different 

econometric models and unique sets of variables. For instance, Larcker and Rusticus (2010) in 

their article “The use of instrumental variables in accounting research” concluded from the 

results of meta-analysis that the regression modeling is the most frequently used strategy for the 

type of research that aims to assess the impact of one specific variable over another. According 

to authors, researchers should enrich their models by building specific theories that provide the 

explanation of the process by careful selection of variables. Thus, the correct approach should 

involve the following sequence of actions: 1) development of an economic theory of the decision 
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making process, 2) translation of the theory on a set of structural equation models that describe 

the decision setting, 3) identification of the endogenous and exogenous variables, 4) 

development of the reduced form of equations where the endogenous variables are only 

functions of exogenous variables, 5) estimation of the reduced form model parameters (Larcker 

and Rusticus, 2010). Unfortunately, the majority of researchers do not rigorously discuss why 

the variables selected as instruments are assumed to be exogenous (i.e., uncorrelated with the 

error term in the structural model) or why the instrumental variables exhibit a lower correlation 

with the structural equation error term than the endogenous repressor variable (nearly 80% of the 

papers provide no justification for the choice of instrument whatsoever). 

According to the authors the majority of econometric-based researches use the following 

set of equations (Formula 1) for the analysis of relation between X and Y. These equations could 

be solved by different estimators and the selection of the more suitable estimator is the art of 

researcher.  

 

(1) 

However, the use of proper estimator, is generally determined by the type of data used 

(Wooldridge, 2015). Taking into account details of current research and the peculiarities of 

Russian market, the problem of proper estimator selection has to be solved only after reliable 

data sampling is conducted. Nonetheless, the possible range of estimators applied in the field of 

econometric research is briefly described below. 

The pooled OLS model  

In the OLS model, the intercept and the slope coefficients are constant across time and 

objects, and the error term captures differences over time and objects. In mathematical terms we 

can express the model in the following way:  

 (2) 

The fixed effects model  

The fixed-effects model is a widely used method of controlling omitted variables bias in 

the data set that is prolonged over period of time (Yermack, 1996; Wintoki, 2007). Here, the 

1 1,  2 2,  ,        it it it k k it itY X X X        
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fixed part of intercept distincts among objects but is time-invariant. At the same time, slope 

coefficients are constant. 

 (3) 

The random effects model  

In random effects model the slope coefficients are constant but the intercept varies over 

objects and time. Thus, in the random effects model, the intercept itself becomes a random 

variable: 

 (4) 

 

The next subchapter explains the sampling process and provides the description analysis of data 

used in the research. 

2.1.3 Sample selection 

First of all, let us consider the four main types of data that are extensively used in 

econometric analysis: cross-sectional, time series, pooled and panel. Taking into account the 

discussed main pitfalls of variables selection (like unobserved heterogeneity), the use of panel 

data seems to be more relevant for the current research purposes. According to Guest (2009)  

large, long panel dataset ensures the less likelihood for the results to be biased in the particular 

chosen time period. During the modelling of panel data both time series and cross-sectional data 

can be analyzed. Panel data is the observation of one object for a period of time. Consequently, 

panels has both space and time dimensions (Gujarati, 2003) 

The main advantage of panel data is that it allows the estimation of particular parameters 

without making any restrictive assumptions (Verbeek, 2008). However, Baltagi (2008) shows 

that the study of company parameters over the time requires heterogeneity, more variability, less 

collinearity (among variables), more degrees of freedom, more efficiency, dynamics of change, 

larger sample size, more informative data in order to minimize the bias. 

Since it was concluded that our empirical research would be based on the regression 

analysis of panel data, the data sampling becomes the critical factor for the analysis reliability. 

As discussed earlier in the framework of the thesis, the data sample used is composed of 45 

companies that form the MICEX index. The companies that form the index are selected in order 

to give the unbiased representation. Talking about time dimension,  the data range is eleven years 

– from 2006 to 2016, however for some years the complete data could not be gathered, leading to 

unbalanced panel. 

1 1,  2 2,  ,        it i it it k k it itY X X X        

1 1,  2 2,  ,        it it it k k it itY X X X        



34 

 

Although selected companies operate in different industries, for research purposes some 

industries were combined in one cluster (Figure 4). The full list of firms is provided in Appendix 

3. 

 

Figure 4. Sample of selected companies by industries (own source) 

As Figure 3 demonstrates, the largest part of selected companies, operate in the resource-

related industries. Another big part is divided between Financial and Technology-related  

industries together accounting for 22% of sample and Other sectors’ share is 18%. 

In the following parts of the Thesis more detailed analysis of all mentioned companies will 

be provided, company’s specific diversity characteristics and performance measures are going to 

be discussed.  

2.1.4 Measurement of variables 

Firm’s performance 

The performance of an enterprise can be measured through different financial indicators: 

market value of equity, amount of total assets, net income or even market share. At the same 

time different ratios very frequently serve for performance evaluation (Murray, 1989).  The issue 

of a great concern is related to the fact that performance conceptually represents the group of 

unobserved characteristics and can be measured unbiasedly only in case of selecting the 

multidimensional measure: 

  (5) 

 

This research focuses only on one of all n dimensions of corporate performance therefore 

one financial aspect of overall company’s performance is considered. This delimitation is 

determined by the time and data restrictions. The research operates with the two financial 

performance-based ratios: return on asset (net income divided by total assets, Formula 6) as 

accounting based measure and Tobin’s Q as a market-based measure. This choice was made as a 
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result of the analysis of a vast number of studies on enterprise performance (Shrader et al., 

1997): 

• Return on Assets 

 (6) 

 

• Tobin’s Q 

 (7) 

The market-based ratio helps to identify the impact of board of directors diversity upon 

the amount of value that company generates for shareholders (Lückerath-Rovers, 2013; Fauzi 

and Locke, 2012; Adams and Ferreira, 2009). Tobin’s Q measure can be also perceived from the 

standpoint of the degree of positive investors’ expectations regarding the firm. Apart of 

considering the expectations of investors, it is also crucially important to assess the performance 

of the company from accounting perspective. Thus, ROA demonstrates how efficiently the 

company generates net income by utilizing its’ assets. This measure is the most widely-used as 

the proxy for the performance of a company (Appendix 2). 

Diversity 

Hafsi and Turgut state that “the precise meaning of boardroom diversity is still unclear” 

(2013).  Management scholar’s researches on the topic of diversity usually follows two general 

distinctions: the observable (demographic) and the non-observable (cognitive). Examples of 

observable diversity are generally gender, age, race and ethnicity, as for the examples of non-

observable diversity, they involve education, values, perception, specific knowledge, affection, 

and personality characteristics (Maznevski, 1994; Timmerman, 2000). However, the majority of  

research on diversity and on its’ effects on corporate performance focus on observable or 

demographic diversity.  Two characteristics of diversity within boards are investigated further in 

the research: 

 National diversity 

National diversity is defined as the ratio of the number of foreign directors to the size of 

the board. The percentage was taken as a measure following the methodology of more than half 

of reviewed researches, that used national diversity as a measure. 

 

 (8) 
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 Age diversity 

As it was introduced in the previous subchapters, age diversity is the important source for 

distinction old traditional-oriented members of the board from young and innovation-oriented 

board members. The author calculated the mean age of the board of directors (Formula 9) for 

each particular year. 

 
(9) 

Considering the theories regarding U-shape of age (that was already mentioned earlier in 

the framework of the thesis), it is reasonable to introduce and alternative measure of age 

diversity.  While mean age represent the degree of board’s maturity, standard deviation (Formula 

10) shows how age of the board is dispersed. Companies with high SD have very diverse boards 

from the perspective of age. In those companies young and old directors are working together. 

Firms with low AgeSD have more directors of similar age in comparison with others.  Evidently, 

the introduced variable is capable of describing age diversity and it will enable the author to 

either accept or decline the third group of hypotheses (3a-3c).   

 
(10) 

 Gender diversity 

 (11) 

Gender diversity was widely discussed in previous chapter. It is measured in analogy to 

national diversity -  by means of the ratio (the number of female directors to the board’s size).  

Control variables 

Although the main goal of the research is to explore and explain diversity – performance 

relationship, it is clear that there are some other factors, which make significant influence. Thus, 

in our research we also take into account a number of additional variables that help us to isolate 

(control) for their effect on firm performance. For the purpose of this study the authors follows 

Salim (2012) and Tifow et al. (2015) and controls for size and leverage, which have a significant 

effect on financial performance.  

Firm size – Fsize 

Firm size is an important factor to consider, while analyzing firm’s performance, because 

it has direct impact on the amount of the net income that the company generates. In order to 
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control for the possible variation, the author introduces natural logarithm of Total Assets to the 

model that would control for different firm sizes. In addition, performance may vary across 

industries therefore we include dummy variable for the industry.  

Total Assets are adequate for measuring the size of the firm and for differentiating 

companies. In other words, control for the size is important since the more assets a company 

operates the lower rate of return it promises.  

 (12) 

According to the basic financial literature premises, it is expected that negative 

coefficient  will be obtained for the Fsize variable in the regression equation.  

Debt ratio - Lever 

  (13) 

Financial leverage of the company is considered being closely related to company’s 

performance. This research uses Debt-to-Assets ratio as the proxy for the degree of debt that the 

company burdens. Usually, higher leverage leads to higher expected returns on shares of the 

company. 

Board size – Bsize 

The size of the board is the important control factor due to several reasons. First of all, 

the higher the Bsize, the lower Diversity we are to obtain (if to consider the same logic as for 

ROA and TA) (Formula 14).  

 (14) 

It is argued that boards of directors, that comprise fewer members, can potentially benefit 

from facilitated communication and better coordination, that results in better monitoring and 

management control (Ahmed et al., 2006; Dey, 2008). On the other hand, boards with fewer 

members might be negatively affected by the increased workload and greater amount of  

responsibilities, that might hinder their monitoring role (Beineret al.,2004). Besides, the quality 

of advice and control, that small boards can execute, might be impaired due to the lack of 

diversified experiences and backgrounds (Guest, 2009). 

In order to smoothen the data for the purposes of analysis we use the natural logarithm of 

the number of directors in particular year in order to desribe the board size variable (Formula 15) 

 (15) 
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Independence of directors - Indep 

The independence of directors is one of the most widely used variables that explains the 

performance in Corporate Governance research (Adams and Ferreira, 2009).  

Boards with greater proportion of independent directors are expected to be more efficient 

in overseeing management activities and orienting them toward long-term value maximizing 

activities as well as encouraging higher levels of transparency (Ahmed et al., 2006; Cheng and 

Courtenay, 2006). In accordance with the agency theory, independent directors are more 

effective in governing and monitoring management practices. This could be explained by the fact 

that independent directors are less involved in the direct implementation of controls and the 

execution of the company’s operations, CEOs have less control over them, independent directors 

are expected to be more objective when judging management performance. Therefore, boards 

with the higher number of independent directors are supposed to exercise better monitoring 

(Ahmed et al., 2006; Cheng and Courtenay, 2006). Diversity and independence are the crucial 

factors that enable directors on the board to have a broader outlook beyond firms’ financial 

measures and to be more inclined toward social responsibility. (Ibrahim et al., 2003; Jizi et al., 

2014). 

Evidently, independent directors are linked to high quality decision-making process, as 

well as to avoiding irrational and opportunistic behavior. Thus, positive relation of directors 

independence with financial performance is expected. Board’s independence is defined in the  

way similar to national or gender diversity (by dividing total number of independent directors on 

the size of the board) (Formula 15). 

  

 (16) 

Directors retained from the last year - Retained 

During the research process, the idea of introduction additional diversity characteristic 

arised. Hence, the author has introduced formula 16 for evaluating the percentage of directors 

that were retained from previous year: 

 (17) 

Dummy variables 

The introduction of dummies is an important step towards building credible regression 

model. An absolute majority of empirical research on the diversity-performance relation used 
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dummies  (Appendix 2). With respect to that, all regression models used in the research included 

the set of dummy variables in order to differentiate the impact of diversity on performance for: 

 Different industries; 

 Different years, especially for the crisis and post crisis ones; 

 The companies with the diversity of zero or close 

Table 1. Determination of dummy variables (own source) 

Dummy 

variable 

Definition 

1 0 

IndustrDum.i 
Company belongs to specific industry i ranging 

from 1 to 4 (see Appendix 3 for description) 
Does not belong to industry i 

CrisisDum The year of observation is from 2008 to 2010 Year is not from 2008 to 2010 

minNdiversDum 
Company has more than one foreigner on the 

board 

Company has maximum one 

foreigner on the board 

minGdiversDum 
Company has more than one woman on the 

board 

Company has maximum one 

woman on the board 

Controlling for the industry is important since different industries deliver different returns 

and are susceptible to the influence of specific market factors. Since about 80% of the research 

on board diversity – company performance control for industries (Appendix 3), the developed 

model is enriched with the variable IndustrDum.i. 

In the year 2008, Russian market suffered from the economic crisis and its consequences 

also extended for next several years, affecting the performance of companies. With the respect to 

this phenomenon, the control for post crisis years is added in all regression models considered in 

the current research. 

Two more dummies are included in the models for one key reason: to differentiate the 

companies with zero diversity from others. It is reasonable to suppose that some companies do 

not consider the opportunity to include foreigners in the board owing to specific factors and in 

order to eliminate the impact of this on overall representation, such companies should be 

highlighted. Taking into account the fact that some foreigners can be accidentally invited to the 

board, the dummy receives the meaning 1 when company has at least two foreigners in the board 

of directors. In accordance with Carter, foreigners minority (one person per board in our case) 

may suffer from oppression from the rest of the board (Carter et al., 2010). 

Thus,  various constructs were operationalized in the context of research. The first part 

serve as the proxy for performance (financial aspect), the other for diversity and controlling 

factors. All selected variables and their measurements are summarized in the table below. 
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Table 2. Operationalization of variables (own source) 

 Variable Measurement 

Dependent Variables 
ROA Net Income/Total Assets 

Tobin’s Q Total market value of firm / Total asset value of firm 

Independent 

Variables 

Ndivers Total number of foreigners / Board Size 

Gdivers Total number of females / Board Size 

Age Mean age of the board at a certain year 

Age SD Standard deviation of the Age at a certain year 

Indep Total number of independent directors / Board Size 

Retained Percentage of directors retained from the past year 

Control Variables 

Bsize Total number of board members 

Fsize Ln of total assets 

Lever Total Debt / Total Asset 

IndustrDum.i Dummy for controlling the industry 

CrisisDum Dummy for controlling crisis years (2008-2010) 

2.2 Data description 

Before running the regression analysis it is reasonable to describe the data used for the 

purpose of analysis. Therefore, we are going to obtain a better understanding of the nature of 

data involved in modeling. Overall, preliminary description of data sample helps researcher to 

make better predictions for future estimations, to eliminate possible outliers and to observe 

general trends and relations among considered variables. 

2.2.1 Dynamics of the data 

There are three main data constructs used in the model. The first one refers to the 

characteristics of the firm and is constituted mainly from the set of control variables. The second 

construct reflects the characteristics of the board (like its size), as well as age, nationality and 

gender of directors together with such metrics as independence of the board and  the number of 

directors retained from the previous year. As output variables we consider financial performance 

– the third construct that is being described below. 

Firm characteristics 

The specifics of Russian market are emphasized by many scholars. One of the specifics is 

related to the fact the economy of Russia is constituted from mainly resource-based companies 

that makes the print on an average firm characteristics. It appears irrational to look for the same 

degree of relation between diversity and performance in resource-based companies and others. 

The size segmentation of considered companies (Appendix 3) is provided below.  
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Size of the firm 

As it was discussed before, performance usually varies across companies with small 

number of assets as opposed to firms with large number of assets. The small businesses 

traditionally deliver higher returns as a premium for higher idiosyncratic risk. In our research we 

regard company as large in terms of assets in case its assets exceed 500 billion of RUB  in real 

values (about 8.5 bln USD).  

Thus, for 2016 the sample of companies is relatively balanced in terms of size though the 

number of small companies was three times higher in 2006 (Figure 5). 

 

Figure 5. The relation between the number of Small and Large companies in the sample by year, 

large companies have TA more than 500 billion RUB (Source: summarized by author from DataStream 

and EIKON) 

At the same time, despite the fact that by 2016 the number of small and large firms tends 

to be balanced in our sample, we can notice that during the whole period investigated small 

companies had from 19% of gross total assets on the market (our sample) to 5% in the final year. 

This phenomenon illustrates that large companies play predominant role on the Russian market 

since  half of the companies in our sample as for 2016 account for 95% of total assets, the rest 

5% are for the second half. Such unequal distribution signals that some companies constitute the 

cluster of market leaders and the precise investigation of them is of paramount importance for 

the research purposes. 

 

Figure 6. Gross total assets of selected Russian companies by firms size, in millions of RUB, 

large companies have TA more than 500 billion RUB. (Source: summarized by author from DataStream 

and EIKON) 

The figure below demonstrates the growth of mean total assets of Russian companies. As 

it can be easily observed, total assets of companies were increasing every year even after the 
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crisis of 2008 (except the 2015). However, in the context of small and large organizations, 

during some years there was negative growth. Also, it is easy to notice that large companies 

usually augmented assets with a greater dynamics (except for the crisis year). 

 

Figure 7. The growth of total assets of Russian companies by years and size (Source: summarized 

by author from DataStream and EIKON) 

The wavy trend of TA in the sample of the companies is indicated, however, it is 

reasonable to assume that total assets of the companies may change differently in various 

industries. For that reason, the Appendix 4 demonstrates the growth of TA in particular sectors 

of Russian market. It can be underlined, that there are some extreme values like the growth of 

Energy and Food sectors in 2007 and 2008, however, the overall wavy trend is duplicated in 

almost every industry but in different proportions. Thus, oil&gas and financial sector 

demonstrated coefficients of variations (CV) more than 1 during the whole period which 

indicates that they were growing their assets more steadily than others. 

Financial leverage 

Despite the fact that the assets of Russian companies were growing during the analyzed 

time period (especially swiftly amongst large companies), it is not always related to better 

performance. Assets may be financed both by equity (which increases through accumulation of 

retained earnings) and debt (that represents liability and may not increase in share market price). 

Thus, if to consider building the regression model for performance, the level of financial 

leverage has to be considered as well since this may come as a reason for why companies 

increased their assets during some of the years. 
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Table 3. The dynamics of leverage ratio among Russian companies for 2006-2016 years 

(source: summarized by author from DataStream and EIKON) 

 

LEVER 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

Observations 34 35 36 36 36 37 37 39 39 40 35 

Mean 23% 24% 29% 27% 26% 28% 28% 29% 39% 40% 34% 

SD 16% 18% 17% 16% 15% 16% 15% 15% 23% 29% 23% 

CV 0.68 0.75 0.59 0.61 0.58 0.58 0.55 0.53 0.6 0.73 0.68 

On average for all considered years, companies had a mean of financial leverage equal to 

30.2% (SD of 19%). As we can conclude, in terms of debt financing, years within the explored 

period are rather homogenous and at an average of 30% of Debt and consequently 70% of Equity 

as represented in the balance sheets of the companies.  

As Figure 8 demonstrates, one company of the sample had on average extreme leverage 

ratio (NPKOVK). We can consider it being an outlier because the company was founded during 

the considered time period and reported their results only a year after with the reports, the 

transparency of which could potentially arise some concerns. Besides that, companies presented 

very distinct sources of financing and there is an evidence that this may be determined by the 

specifics of the particular industry.  

 

 Figure 8. Mean financial leverage (2006-2016) for Russian companies (Source: 

summarized by author from DataStream and EIKON) 

If we move forward towards the analysis of effect of debt financing in different 

industries, we can notice (Table 4) that mixed cluster of companies (Other) demonstrate the 

highest leverage ratio for the whole considered period. At the same time, Resource-related 

companies increase their debt financing from the beginning to the end of the period. 
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Table 4. The leverage ratio characteristics among Russian companies for 2006-2016 years 

by sector (Source: summarized by author from DataStream and EIKON) 

 

Mean 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

Resource 17% 21% 28% 26% 24% 25% 25% 27% 37% 40% 32% 

Financial 27% 22% 33% 24% 20% 15% 17% 21% 31% 24% 43% 

Technology 29% 22% 24% 27% 33% 36% 43% 31% 37% 39% 31% 

Other 40% 35% 32% 30% 30% 39% 38% 36% 47% 45% 40% 

SD 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

Resource 13% 20% 19% 17% 16% 15% 15% 16% 24% 32% 25% 

Financials 19% 18% 20% 14% 11% 14% 15% 15% 7% 9% 34% 

Technology 17% 13% 15% 24% 18% 19% 6% 15% 20% 24% 21% 

Other 8% 7% 15% 15% 12% 13% 11% 13% 26% 29% 15% 

CV 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

Resource 0.79 0.94 0.66 0.63 0.65 0.61 0.62 0.59 0.66 0.80 0.78 

Financials 0.71 0.82 0.60 0.60 0.57 0.90 0.88 0.72 0.23 0.38 0.77 

Technology 0.57 0.58 0.61 0.87 0.55 0.54 0.14 0.49 0.53 0.61 0.67 

Other 0.21 0.21 0.46 0.49 0.41 0.34 0.28 0.36 0.56 0.64 0.38 

In terms of risk, Resource based companies together with Financials demonstrate the 

highest variation of Leverage within clusters. This leads to the conclusion that companies are 

diversely financed even within one sector of economy. 

Mean SD 

  

CV 

 
Figure 9. Mean, Standard  Deviation and Coefficient of Variation of Financial Leverage of 

selected companies (2006-2016) by industry (source: summarized by author from DataStream and 

EIKON) 
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Performance  

As was proclaimed earlier, the performance was assigned with the proxy for both market 

and accounting measures.  

ROA 

Return on assets  (Formula 9) shows the amount of earnings a company generates 

relatively to the number of assets it uses for generating that earnings. It is evident from Figure 9 

that 2014 is an outlier year and that it has to be analyzed more thoroughly while constructing and 

executing the regression model. This may be connected with the economic crisis post-effect on 

the market (we observed negative trend after 2010’s crisis) or with other market or leading 

firms’-specific factors like decrease in demand, or because of implemented political sanctions 

and the unstable political situation that the country was in that year.  

 

Figure 10. Mean ROA of selected Russian firms over 2006-2016 (source: summarized by author 

from DataStream and EIKON) 

Speaking about volatility of ROA, we can conclude from Table 5 that 2008 was 

characterized by extreme deviations of the market, more likely owing to the crisis of 2008, 

however, 2014 is much more diverse in terms of firms’ returns on assets. 

Table 5. ROA of  Russian companies for 2006-2016 years (Source: summarized by 

author from DataStream and EIKON) 

 

ROA 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

Mean 11.9% 10.0% 5.5% 5.4% 7.5% 8.0% 6.9% 4.3% 1.7% 4.4% 9.2% 

SD 9.0% 7.5% 11.6% 7.3% 6.8% 6.1% 6.5% 8.4% 10.7% 8.4% 9.4% 

CV 0.76 0.75 2.12 1.35 0.90 0.76 0.95 1.95 6.18 1.90 1.03 

Figure 10 proves that ROA varies among companies significantly during the whole 

period however, just a few companies can be regarded as outliers. Indeed, if we consider those 

companies, we can notice that only restricted group of companies has an extreme value of 

ROA’s variation (Table 6).  
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Figure 11. ROA of selected Russian firms over 2006-2016 (source: summarized by author from 

DataStream and EIKON) 

For instance, Rusal has the deviation that is almost 10 times higher than its average ROA. 

This representatively  shows that ROA of some companies significantly varies while Diversity 

stays more steady despite high deviation as well (see Figure 6). The explanation for that is 

related to a high deviation of Diversity derived from the fact that many companies have zero 

national diversity of the board. By understanding that, the author saw the necessity for inclusion 

of the dummies capable of controlling zero national diversity among analyzed companies. 

Table 6. Coefficient of variation of companies-outliers (own source) 

 

# company CV # company CV 

1 Rusal 9.88 4 InterRAO 3.79 

2 PIK 5.96 5 Mechel 3.0 

3 AFKSistema 4.49 6 Rosseti 2.98 

Also, it is of a great interest to assess the dynamics of ROA among industries. For this 

purpose, we can look at the Table 7 and conclude that Finance-related sectors are less dispersed 

than others but have the smallest average returns in comparison to others.  
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Table 7. ROA characteristics among Russian companies for 2006-2016 years by sector (Source: 

summarized by author from DataStream and EIKON) 

 

Mean 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

Resource 15.6% 11.5% 5.6% 5.1% 7.9% 9.5% 6.6% 2.6% 1.2% 4.8% 11.0% 

Financials 1.9% 1.7% 1.1% -0.2% 1.8% 2.3% 2.0% 2.0% 1.1% 0.7% 1.1% 

Technology 9.3% 11.5% 11.6% 9.7% 11.4% 10.2% 9.1% 10.7% 7.4% 5.1% 6.8% 

Other 5.3% 7.4% 2.6% 5.3% 5.4% 4.4% 8.5% 5.9% -0.7% 4.8% 9.9% 

SD 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

Resource 9.0% 7.8% 11.4% 6.6% 5.5% 6.6% 6.7% 9.6% 12.5% 9.8% 9.3% 

Financials 0.7% 0.5% 0.8% 1.4% 0.4% 0.9% 0.6% 0.7% 0.9% 0.8% 0.8% 

Technology 6.9% 8.8% 8.7% 9.1% 10.3% 3.7% 5.5% 6.2% 7.5% 4.1% 3.5% 

Other 3.8% 3.9% 16.0% 9.0% 7.7% 4.3% 7.6% 5.2% 9.4% 8.8% 13.8% 

CV 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

Resource 0.58 0.68 2.04 1.28 0.70 0.69 1.02 3.76 10.03 2.06 0.84 

Financials 0.38 0.28 0.75 -8.13 0.22 0.40 0.32 0.35 0.84 1.12 0.67 

Technology 0.74 0.77 0.75 0.94 0.90 0.36 0.60 0.58 1.02 0.81 0.53 

Other 0.73 0.53 6.06 1.70 1.43 0.98 0.90 0.88 -13.02 1.84 1.40 

 

As was already mentioned, 2014 is a year characterized by great deviations among companies. 

Overall, ROA demonstrates sufficient stability during the considered time period, however, crisis 

and post-crisis years has to be both taken into consideration. 

Tobin’s Q 

Market-based measure is influenced by information-related factors much more than 

accounting-based ratios. For that reason we anticipate higher deviations during crisis years 

owing to the impact of lowered investors expectations. If we look at the Figure 11 and then at 

Table 8 representing average Tobin’s Q of Russian companies for all observed years, it becomes  

evident that post crisis years (2012-2014) and 2009 are characterized by ratio lower than 1. This 

directly signals that investors perceived Russian companies as poorly performing and valued 

them in accordance with the cost of their book assets. This is obviously very critical for 

Technology-related firms. 
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Figure 12. Mean Tobin’s Q of selected Russian firms over 2006-2016 (source: summarized by author from 

DataStream and EIKON) 

The decrease in Tobin’s Q can be explained by general decrease in investors’ activity on 

the Russian market and poor expectations regarding its growth. 

Table 8. Tobin’s Q of Russian companies for 2006-2016 years (Source: summarized by author 

from DataStream and EIKON) 

 

TobinsQ 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

Mean 1.71 1.63 1.89 0.95 1.28 1.13 0.98 0.90 0.96 1.09 1.17 

SD 0.99 0.92 1.69 0.76 0.73 0.68 0.53 0.54 0.71 0.74 0.77 

CV 0.58 0.56 0.89 0.80 0.57 0.60 0.54 0.60 0.75 0.67 0.66 

If we take a look at the abovementioned segmentation of the market, we can notice that 

Financials steadily (low SD) demonstrate Q lower than 1. This may be determined by specifics 

of industry but this can be also explained by low number of sample firms included in Financials. 

Resource-based firms demonstrate highest Q-ratio until the beginning of crisis in 2008. 

Table 9. Tobin’s Q characteristics of Russian companies for 2006-2016 years by 

industries (Source: summarized by author from DataStream and EIKON) 

Mean 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

Resource 1.87 1.56 2.07 0.93 1.27 1.21 0.99 0.84 0.83 1.03 1.15 

Financials 0.34 0.53 0.57 0.34 0.42 0.41 0.40 0.38 0.27 0.32 0.48 

Technology 1.57 2.02 1.89 1.42 1.24 1.00 1.06 1.13 1.53 1.43 1.48 

Other 0.00 0.00 1.83 0.90 1.64 1.15 1.04 1.12 1.15 1.33 1.36 

SD 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

Resource 1.06 0.94 2.10 0.74 0.75 0.75 0.59 0.49 0.48 0.60 0.74 

Financials 0.00 0.00 0.20 0.19 0.14 0.11 0.09 0.05 0.17 0.10 0.26 

Technology 0.37 0.65 0.82 1.28 0.43 0.43 0.39 0.45 1.24 1.03 1.02 

Other 0.00 0.00 0.73 0.44 0.79 0.53 0.41 0.73 0.65 0.86 0.70 

CV 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

Resource 0.57 0.60 1.02 0.79 0.59 0.62 0.59 0.59 0.57 0.58 0.65 

Financials 0.00 0.00 0.36 0.56 0.33 0.27 0.22 0.14 0.62 0.31 0.54 

Technology 0.24 0.32 0.43 0.90 0.35 0.43 0.37 0.40 0.81 0.72 0.69 

Other 0.00 0.00 0.40 0.49 0.48 0.46 0.39 0.65 0.56 0.65 0.52 

Overall, we may conclude that the differences in Tobin’s Q among sectors are not so 

strong in comparison with ROA and generally Tobin’s Q is less deviated.  

Board characteristics 

The characteristics of the board play an important role for the research purposes as some 

of them represent diversity of the board and some control for variation in ROA. We start from 

analysis of the most widely-used control variable (Figure 2) – the size of the board of directors. 
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Board size 

Size of the board is considered being an important controlling factor owing to the 

peculiarity of diversity indices (see below). The bigger is the board size, the lower is the 

diversity (despite the fact that the number of foreigners and women stay the same). Thus, firm 

can have more foreigners on the board but lower diversity will be depicted because of the board 

size.. 

Table 10. Size of board of directors in Russian companies for 2006-2016 years (Source: 

summarized by author from DataStream and EIKON) 

Bsize 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

observations 28 30 34 35 34 35 36 36 37 37 37 

Mean 7.79 8.90 9.18 9.31 9.79 9.69 10.11 10.19 9.81 10.00 9.62 

SD 3.89 3.50 3.26 3.51 3.57 3.52 3.24 3.31 2.96 2.93 2.50 

CV 0.50 0.39 0.35 0.38 0.36 0.36 0.32 0.32 0.30 0.29 0.26 

Table 11. Size of board of directors in Russian companies for 2006-2016 years (Source: 

summarized by author from DataStream and EIKON) 

 

Mean 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

Resource 8 9 11 11 11 10 10 10 10 10 10 

Financials 13 14 12 12 13 15 16 16 14 14 12 

Technology 8 9 9 9 11 9 9 9 9 10 9 

Other 0 0 7 8 7 9 9 9 9 9 9 

SD 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

Resource 1.41 2.83 0.71 0.71 0.71 1.41 1.41 1.41 1.41 1.41 1.41 

Financials 0.00 0.00 5.12 5.29 3.86 3.92 2.94 2.94 2.94 2.38 1.71 

Technology 2.68 2.00 1.67 1.67 4.27 1.67 1.67 1.67 1.67 1.41 1.67 

Other 0.00 0.00 2.54 3.65 2.76 1.81 2.04 2.04 2.00 1.96 1.39 

CV 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

Resource 0.18 0.31 0.07 0.07 0.07 0.14 0.14 0.14 0.14 0.14 0.14 

Financials 0.00 0.00 0.44 0.44 0.29 0.26 0.18 0.18 0.21 0.18 0.15 

Technology 0.33 0.22 0.18 0.18 0.40 0.18 0.18 0.18 0.18 0.14 0.18 

Other 0.00 0.00 0.36 0.46 0.37 0.21 0.23 0.23 0.23 0.22 0.16 
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Figure 13. Mean board size of selected Russian companies together with its deviation and 

coefficient of variation (2006-2016) by industry (source: summarized by author from DataStream and 

EIKON) 

Diversity 

Diversity is the predominant issue in the current research. To analyze data regarding 

diversity is critical for successful regression modeling. Thus, national diversity is being 

described at first.   

Table 12. National diversity of board of directors in Russian companies for 2006-2016 

years (Source: summarized by author from DataStream and EIKON) 

Ndivers 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

observations 28 30 34 35 34 35 36 36 37 37 37 

Mean 12% 14% 15% 14% 13% 16% 19% 20% 21% 20% 20% 

SD 18% 19% 21% 20% 20% 21% 21% 21% 21% 22% 20% 

CV 1.55 1.36 1.41 1.39 1.58 1.31 1.09 1.04 1.01 1.10 1.03 

 

Figure 14. Changing of National diversity over 11 years (annual reports) 
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Table 13. National diversity of board of directors in Russian companies for 2006-2016 

years by industries (Source: summarized by author from DataStream and EIKON) 

Mean 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

Resource 10% 10% 16% 16% 16% 19% 19% 19% 17% 17% 19% 

Financials 0% 3% 11% 11% 8% 15% 19% 25% 30% 28% 33% 

Technology 17% 28% 31% 34% 34% 31% 34% 34% 33% 36% 34% 

Other 10% 13% 16% 10% 6% 13% 14% 17% 19% 18% 19% 

SD 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

Resource 16% 16% 21% 21% 21% 32% 32% 32% 33% 33% 32% 

Financials 0% 5% 19% 19% 17% 17% 16% 8% 13% 16% 13% 

Technology 26% 28% 31% 32% 32% 29% 33% 33% 27% 33% 31% 

Other 18% 17% 21% 13% 11% 13% 15% 19% 17% 15% 15% 

CV 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

Resource 1.73 1.73 1.28 1.28 1.28 1.70 1.70 1.70 2.00 2.00 1.70 

Financials 0.00 1.73 1.68 1.68 2.00 1.16 0.83 0.33 0.44 0.57 0.41 

Technology 1.49 1.00 0.99 0.94 0.94 0.93 0.95 0.95 0.81 0.92 0.91 

Other 1.73 1.29 1.26 1.34 1.87 0.99 1.06 1.09 0.89 0.85 0.80 

 

Mean SD 

  

CV 

 
Figure 15. Mean national diversity, SD and CV of board of directors among selected Russian 

companies (2006-2016) by industry (own source) 
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Independence 

Table 14. National diversity of board of directors in Russian companies for 2006-2016 

years (Source: summarized by author from DataStream and EIKON) 

Indep 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

Observations 19 22 25 26 26 27 30 32 33 34 35 

Mean 18% 26% 27% 23% 25% 28% 31% 30% 27% 33% 32% 

SD 18% 19% 21% 22% 20% 17% 18% 17% 16% 17% 20% 

CV 1.02 0.72 0.81 0.99 0.81 0.62 0.59 0.57 0.59 0.51 0.61 

Retained 

 

 

 

Table 15. The percentage of retained from previous years directors in Russian companies 

for 2006-2016 years (Source: summarized by author from DataStream and EIKON) 

Mean 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

Resource - 61% 50% 67% 75% 68% 70% 64% 69% 64% 68% 

Financials - 53% 50% 85% 75% 71% 77% 76% 72% 89% 84% 

Technology - 54% 61% 67% 73% 81% 69% 62% 80% 82% - 

Other - 76% 67% 65% 77% 58% 79% 74% 68% 74% 77% 

SD 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

Resource - 39% 41% 31% 32% 24% 30% 30% 28% 28% 30% 

Financials - 48% 35% 12% 21% 16% 10% 6% 6% 6% 17% 

Technology - 40% 13% 32% 14% 14% 17% 16% 23% 7% 0% 

Other - 34% 32% 29% 15% 29% 25% 18% 34% 15% 25% 

CV 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

Resource - 0.64 0.82 0.47 0.42 0.36 0.43 0.46 0.41 0.43 0.44 

Financials - 0.91 0.71 0.14 0.28 0.23 0.13 0.08 0.08 0.07 0.21 

Technology - 0.75 0.22 0.47 0.19 0.18 0.25 0.26 0.29 0.09 0.00 

Other - 0.45 0.48 0.45 0.20 0.50 0.31 0.25 0.50 0.19 0.32 

 



 

 

2.2.2 Summary statistics 

In order to get a deeper insight on the data used in the research, dynamics of the data was 

assessed in the previous subchapter. As it can be generally concluded, industry differences occur 

in many ways, especially in terms of differentiated returns and board characteristics. In the 

following subchapter we provide the descriptive statistics for all selected variables in order to 

summarize the ideas introduced in the analysis of data dynamics and extend conducted analysis 

by correlation matrix and logarithmic transformations where it is appropriate. 

Selection between nominal and logarithmic values 

In accounting research there is a commonly used method for taking logarithm of variables 

in order to smooth the data and make it more appropriate for regression analysis (Larcker and 

Rusticus, 2010). However, there is a rationale for deriving logarithmic values that we have to 

follow. In most cases, logarithm helps to transform relationship between explanatory and 

exploratory variables into linear and, consequently, this decreases data variation and contributes 

to obtaining of more precise estimations of the model. The table below demonstrates the 

comparison between nominal and logarithmic values of variables used in the modeling. 

Table 16. The comparison of nominal and logarithmic values of variables used in the 

modeling (own source) 

FIRM ROA TobinsQ LnTobinsQ TA Fsize Lever         

Observ 337 338 338 338 338 319         

Mean 6% 1.15 -0.08    1 732 592    13.13 30%         

SD 9% 0.86 0.66    3 793 604    1.48 19%         

CV 1.36 0.8 -8.4 2.2 0.11 0.6         

  

DIVERS Ndivers NuFor lnNuFor Gdivers 
Num 

Wom 

lnNum 

Wom 
Age lnAge AgeSD lnAgeSD 

Observ 338 338 229 338 338 130 326 326 326 326 

Mean 19% 1.93 0.87 5% 0.61 0.35 50.51 3.91 8.74 2.12 

SD 19% 190% 65% 8% 94% 33% 6.62 0.74 2.56 0.52 

CV 1.0 1.0 0.7 1.5 1.5 1.0 0.13 0.19 0.3 0.2 

  

BOARD 
Bsize LnBsize 

Retained 
Nu 

Retained  

LnNu 

Retained Indep 
NuIndep 

lnNu 

Indep 

  
Observ 338 338 268 268 268 338 338 228 

Mean 10.48 2.32 78% 8.21 2.02 24% 2.50 1.20 

SD 271% 0.25 37% 3.00 0.92 20% 2.20 0.70 

CV 0.3 0.1 0.5 0.4 0.5 0.8 0.9 0.6 

 As it can be easily noticed, that not all logarithmic transformations result in decrease of 

variations in the sample. For instance, transformation of board’s Age increased variation, thus 

we still had to use the nominal value. Also we can find situations when variation is decreased but 

mostly due to decreased number of observed units. In this case, we have to control for the 
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number of observations as their decrease can significantly reduce the reliability of the model 

(Wooldridge, 2015). It has to be mentioned that ratios cannot be transformed into logarihtms 

following similar pattern because of possible appearance of negative values (if X ranges from 0 

to 1 exlusively, then lnX is negative). We can only do that by losing the direction of relation 

between regressor and regressands that complicates making relevant conclusions in the research. 

Thus, for modeling purposes the author selected only those variables that are marked with 

bold font in table 8. At the same time, the author concluded that the regression modeling has to 

involve testing of both types of variables in some cases. 

Summary and correlations 

Table 17. Summary statistic of explored variables in one pool (own source) 

Variable Observ Mean Std. Dev. Min Max 

ROA 337 6% 9% -43% 38% 

TobinsQ 338 1.15 0.86 0.09 9.43 

 TA 338 1 732 592 3 793 604 21 585 27 300 000 

Lever 319 30% 19% 0% 90% 

 Bsize 338 10.48 2.71 5.00 18.00 

Indep 338 0.24 0.20 0.00 0.78 

Age 326 50.51 6.62 35.11 68.8 

Retained 268 0.78 0.22 0.13 1.60 

 Ndivers 338 0.19 0.19 0.00 0.71 

Gdivers 338 0.05 0.08 0.00 0.33 

AgeSD 326 8.74 2.56 1.00 17.94 

The summary starts by providing the description of performance measurement variables. 

Accounting – based measure of performance –  ROA deviates significantly in our case. There is 

also an evidence that it strongly varies from one firm to another ranging from -43% to 38%. 

ROA’s average value is 6.7% with the huge standard deviation of about 8.8%. As far as the 

market – based performance is considered, we can observe fewer but still large variation in 

Tobins’Q in the sample of the companies. Thus, while mean value is equal to moderate level of 

1.15, we can see that it also ranges from a very low 0.09 and up to 9.43, which tells us about 

high market capitalization of some companies and low of others compared to their real assets. 

However, on average companies are valued by the market higher than its replacing value of 

assets. 

Speaking about Diversity, we can conclude that some companies do not have  foreigners 

on the board and at average there are 19% of foreigners on the board, the average Age of the 
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board is around to 50.5 years with the Age SD mean of 8.74 that means  that most of boards are 

considered homogeneous in terms of age. In addition, some boards had either all new board 

members or all the same in comparison with previous years with mean value of retained directors 

– 78% which is pretty high. At the same time, at average companies leave about three quarter of 

their board members for the next year. 

Then,  moving to control variables used for differentiating the firms (like the measure of 

leverage), we see that the minimum value is zero, which indicates absence of debt in capital 

structure of some companies. However, in some firms there are almost only liabilities in the 

balance sheets as amount of debt funded covers 90 % of assets. 

Finally, size of the firm also shows how significantly firms differ from one to another, 

emphasizing the importance of including this control variable into the model specification. 

Before we move further it could be valuable to take a look at the correlation matrix 

(Table z) in order to get an understanding of what those results are expected to look like. It is 

meant that usually regression analysis follows the same logic as correlation analysis despite 

using different estimators. Thus, we see a negative correlation between accounting – based 

performance measures and leverage. However, when we turn to market – based indicators, 

there’s no such a clear picture and correlation values sometimes turn positive. 

Correlation matrix below shows that most Diversity characteristics have low correlation 

with either ROA or Tobin’s Q. What is surprisingly, ROA and Tobin’s Q of considered 

companies are not so highly correlated (0.42) as it could be expected. 

Table 18. Correlation matrix (own source) 

  ROA TobinsQ Fsize Lever Bsize Indep Age Ndivers Gdivers AgeSD 

ROA 1                   

TobinsQ 0.44 1                 

Fsize -0.06 -0.40 1               

Lever -0.33 0.08 -0.14 1             

Bsize -0.18 -0.27 0.46 -0.21 1           

Indep 0.06 -0.06 0.10 0.11 0.04 1         

Age 0.01 -0.28 0.53 -0.10 0.15 0.13 1       

Ndivers 0.00 0.07 0.07 0.16 -0.15 0.32 0.20 1     

Gdivers -0.01 -0.07 0.02 -0.15 0.22 0.04 -0.25 -0.10 1   

AgeSD -0.01 -0.12 0.17 -0.09 0.20 0.11 0.38 0.02 -0.14 1 

The issue of low correlated Diversity and performance is consistent with major part of 

research on different markets (US, Australia and others). Thus we can finally proceed with the 

regression modelling process.  
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2.3 Regression Modeling 

The culmination of this research lies in the building of credible regression model which 

allows learning about the relationship between the outcome of our interest and its correlates. In 

our case, model is intended to describe the connection between board of directors’ diversity and 

corporate performance of Russian firms and then to test hypotheses about this relationship.  

Reconsidering Formula 1, we can describe the basic regression model in the following 

way: 

  y X
 (18) 

Where,  
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(19) 

 

If we try to estimate the vector β so as to minimize the sum of squared residuals, then we 

obtain the OLS estimator (Equation 19) that is not biased under several assumptions (famous 

Gauss-Markov assumptions). 

1( ) yX X X    

(20) 

First of all, equation 17 should reflect true relationship between y and x’s. In other words, 

a linear function of x’s is the correct representation of the conditional mean of y. At the same 

time, Matrix X should has a full rank thus no collinearity is allowed and there should be no x that 

could be fully expressed as a linear combination of the other x’s in the model. And also in the 

true model, residuals and regressors are independent of each other. And last but not least, all 

residuals should have the same variance that is called homoscedasticity and also there should not 

be serial correlation thus residuals should be uncorrelated with one another.  

2.3.1 Preliminary regression modeling 

Taking into account all mentioned above we test our data whether it satisfies the 

assumptions. However,  it is reasonable to demonstrate the general model being investigated: 

it it it itj k z
Performance Diversity Firm Dummies          (21) 
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The problem is that initially we are not sure how many variables should be included in 

the equation, however, future tests and reasoning will provide enough insights for inclusion of all 

ommited relevant variables and elimination of the undesired ones in the model. 

Despite following four mentioned assumptions we skip the test for linearity in order to 

start with collinearity checking of matrix X. 

Collinearity test 

In order to test collinearity we can use VIF function in Stata but only after building the 

regression model. For that purpose we introduce the first model being tested: 

1 2 3

4 5 6 7 8Retained

i i i i

i i i i i i

TobinQ NDivers GDivers AgeSD

Indep Bsize Fsize Lever

   

     

    

     
 (22) 

This model incorporates After running OLS regression (Appendix 4), we can notice that 

first try was enough successful. Despite the fact of relatively low R-square (about 20%), it was 

obtained 5 out of 8 significant coefficients. 

Table 19. Results of OLS regression (source: results of empirical study) 

TobinsQ Coef. Std. Err. t P>t 

Ndivers 0.49 0.29 1.69 0.09 

Gdivers 0.21 0.65 0.33 0.74 

lnAgeSD -0.22 0.15 -1.52 0.13 

Indep -0.41 0.29 -1.43 0.15 

Retained -0.17 0.22 -0.78 0.43 

LnBsize -0.14 0.24 -0.59 0.56 

Fsize -0.19 0.04 -5.07 0.00 

Lever 0.44 0.30 1.47 0.14 

_cons 4.41 0.60 7.38 0.00 

 As it is widely-known, FIV provides an index that measures how much the variance  of 

an estimated regression coefficient is increased because of collinearity. According to the Table 

below, the highest impact of collinearity is detected in the size of the board proxied by natural 

logarithm of number of directors and the size of the firm proxied by ln of company’s assets. 
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Table 20. Variance interest factors of selected variables as the basis for collinearity 

analysis (own source) 

 

We can conclude that despite the highest values of board and firm sizes, we still leave 

them in the model since VIFs are not as high as they could be in case of collinearity presence. 

Homoskedasticity and normality test 

As was mentioned above, one of assumptions for OLS regression is the homogeneity of 

variance of the residuals. If the model is well-fitted, there should be no pattern to the residuals 

plotted against the fitted values. If the variance of the residuals is non-constant then the residual 

variance is said to be “heteroscedastic” (Stata manual, 2017). We start from graphical methods 

for detecting heteroscedasticity and on of  widely-used is to draw the residuals with respect to 

the  predicted values. As it may be easily noticed, the pattern of the data is getting broader 

towards the right end, which signals about homoscedasticity of the residuals in the model. 

  
Figure 16. The results of graphical analysis for homoscedasticity (left) and the check for 

normality of residuals (right) (source: results of empirical study) 

At the same time, one more assumption requires the normality of residuals distribution. If 

we look again at Figure Z, then we can notice that Kernel density is estimated close to the 
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normal. However, in order to be more precise, we make additional graphical test by standard 

functions pnorm and qnorm. As we can notice both graphical tests indicate small but non-zero 

disparency with normal distribution. 

As it can be noticed, researchers believe that multiple regression requires normality. This 

is not the case. Normality of residuals is only required for valid hypothesis testing, that is, the 

normality assumption assures that the p-values for the t-tests and F-test will be valid. Normality 

is not required in order to obtain unbiased estimates of the regression coefficients. OLS 

regression merely requires that the residuals (errors) be identically and independently distributed. 

Furthermore, there is no assumption or requirement that the predictor variables be normally 

distributed. If this were the case than we would not be able to use dummy coded variables in our 

models (Stata manual, 2017). 

  
Figure 17. The results of graphical analysis normality of residuals by means of pnorm (left) and 

qnorm (right) (source: results of empirical study) 

Taking into account all this, I conducted Shapiro-Wilkin test and proved the normality of 

residuals distribution (Z= 9.08). Thus, all main assumptions (we assume that the relationship is 

linear by research design) are satisfied and OLS-estimator can be considered as unbiased, 

especially if we eliminate outliers according to the corresponding analysis, see Appendix 5. The 

same model (equation 21) is tested for accounting-based performance proxied by ROA and the 

results are briefly described below. 

Table 21. Results of hypotheses testing by OLS estimator (own source) 

 National Gender Age 

TOBINS’Q Positive - Accept Positive - Reject Negative – Accept 

ROA Negative - Reject Positive - Reject Positive – Reject 

 

Summarizing all the discussion above, I may conclude that the results of unbiased 

estimation of regression coefficients are successful. In addition, taking into account the 

normality of residuals’ distribution, we may accept or reject hypotheses regarding the 

0
.0

0
0

.2
5

0
.5

0
0

.7
5

1
.0

0

N
o
rm

a
l 
F

[(
re

s
-m

)/
s
]

0.00 0.25 0.50 0.75 1.00
Empirical P[i] = i/(N+1)

-2
0

2
4

6
8

R
e
s
id

u
a
ls

-2 -1 0 1 2
Inverse Normal



60 

 

investigated issue. Reconsidering our hypotheses we may conclude that market-based 

performance measurement is positively connected with national diversity but negatively with age 

diversity while the hypothesis regarding the association of gender diversity and performance 

measured by Tobin’s Q is rejected (Table 10). 

Unfortunately, the same regression model leaded to the rejection of all hypotheses 

regarding diversity-performance relation despite it has been detected negative link to national 

diversity and positive to both gender and age diversity. 

2.3.2 Regression modeling by different estimators 

Despite all the satisfied assumptions concerning the fact that OLS is BLUE (best linear 

unbiased estimator), we can still use different estimators in order to check whether they deliver 

more promising results or just to eliminate ommited variable bias ((Wintoki, 2007). 

Fixed effects estimator 

The fixed-effects model is a widely used method of controlling omitted variables bias in 

the panel data. Recalling the equation (3),  the fixed part of the intercept differs among 

companies but remains constant in time (invariant) while slope coefficients are constant. 

We are going to test the same model used in previous subchapter (21) and its 

corresponding version for ROA but in this case we have to consider time variance of the data. 

Thus, it is appropriate to use equations below as the regression models for fixed effect 

estimations.  

1 2 3 4

5 6 7 8Retained
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 (24) 

As the table below demonstrates, surprisingly regression of ROA and Tobin’s Q gave 

diametrically opposite results with the only distinction in age diversity. The R-squared was also 

different among models (see Appendices). This is a complicated task to interpret weightily such 

kind of results also owing to enough high reliability of the model (see Chi-squared in 

Appendices). From the one point of view this may be attributed to poor data (Wooldridge, 2015), 

however, some theoretical explanations still can be revealed (see 2.4) 
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Table 22. Results of GLS fixed effects regression analysis (source: empirical results)  

TobinsQ Coef. Std. Err. t P>t ROA Coef. Std. Err. T P>t 

Ndivers -0.15 0.52 -0.28 0.78 Ndivers -0.20 0.06 -3.58 0.00 

Gdivers 0.44 0.81 0.55 0.59 Gdivers 0.18 0.09 2.06 0.04 

lnAgeSD -0.17 0.16 -1.07 0.29 lnAgeSD 0.01 0.02 0.44 0.66 

Indep -0.17 0.30 -0.56 0.58 Indep 0.06 0.03 1.94 0.05 

Retained -0.35 0.21 -1.69 0.09 Retained 0.01 0.02 0.54 0.59 

LnBsize 0.02 0.46 0.05 0.96 LnBsize 0.00 0.05 -0.02 0.99 

Fsize -0.57 0.08 -6.90 0.00 Fsize 0.00 0.01 -0.08 0.94 

Lever 0.08 0.39 0.21 0.83 Lever -0.14 0.04 -3.21 0.00 

_cons 9.19 1.43 6.41 0.00 _cons 0.10 0.15 0.64 0.05 

 

Random effects estimator 

Recalling equation (2), random effects model assumes zero correlation between the 

unexplained part of error (Ui) and the vector of dependent variables X. 
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 (26) 

Random effects estimator gave the results consistent with fixed effects estimations thus 

proving that the correlation between residuals and regressed variable does not affect the 

estimations. 

Table 23. Results of GLS random effects regression analysis (source: empirical results)  

TobinsQ Coef. Std. Err. T P>t ROA Coef. 
Std. 

Err. 
t P>t 

Ndivers -0.01 0.39 -0.04 0.97 Ndivers -0.07 0.04 -1.88 0.06 

Gdivers 0.64 0.70 0.92 0.36 Gdivers 0.13 0.07 1.82 0.07 

lnAgeSD -0.17 0.15 -1.16 0.25 lnAgeSD 0.01 0.02 0.75 0.45 

Indep -0.26 0.29 -0.91 0.36 Indep 0.04 0.03 1.44 0.15 

Retained -0.29 0.20 -1.44 0.15 Retained 0.01 0.02 0.38 0.70 

LnBsize 0.02 0.34 0.06 0.95 LnBsize -0.07 0.03 -2.36 0.02 

Fsize -0.35 0.06 -6.17 0.00 Fsize 0.00 0.01 -0.4 0.69 

Lever -0.02 0.33 -0.06 0.95 Lever -0.11 0.03 -3.26 0.00 

_cons 6.31 0.89 7.07 0.00 _cons 0.26 0.08 3.23 0.00 

According to the results above, we reject all hypotheses concerning the link of all 

considered types of diversity to Tobin’s Q. At the same time, with the link to return on assets 

both national and gender diversity are significant, we accept both hypotheses despite declining 

the one related to age.       
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2.3.3 Regression modeling with industry effects  

In the subchapter devoted to research design, there were stated three hypotheses. For 

now, only one type of hypotheses concerning the link between diversity and performance. 

However, according to vast body of research in corporate governance (see Appendices 1 and 2), 

the industry effects always play significant role in the regression estimations. 

Thus, we implement in our model dummies (Table 1) in order to test hypotheses of type b 

and c. According to this, our models transform into the following equations: 
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 (28) 

As was described in the subchapter, devoted to Data description, we segmented all the 

market into 4 parts – companies related to natural resources like crude oil, gas, steel, coal and 

even hydro energy; companies related to finance (mainly banks), technology related like IT or 

Telecom and others where are companies from even Food industry. In addition, descriptive 

analysis highlighted some distinctions in data among industries therefore it is reasonable to 

expect different impact with the respect to industry. 

Speaking about methodological issues, we cannot use dummies in fixed effect estimator 

owing to the multicollinearity problem described in 2.3.1. For that reason, only random effect 

estimator is used. The results of the regression modeling are presented in the Table below.  
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Table 24. Results of GLS random effects regression analysis with industry effects 

(source: results of empirical analysis)  

TobinsQ Coef. Std. Err. T P > t ROA Coef. Std. Err. t P > t 

Ndivers 0.08 0.40 0.20 0.84 Ndivers -0.06 0.03 -1.68 0.09 

Gdivers 0.54 0.72 0.76 0.45 Gdivers 0.16 0.07 2.30 0.02 

lnAgeSD -0.23 0.15 -1.49 0.14 lnAgeSD 0.00 0.02 0.21 0.83 

Indep -0.26 0.28 -0.91 0.36 Indep 0.04 0.03 1.53 0.13 

Retained -0.30 0.20 -1.50 0.13 Retained 0.01 0.02 0.62 0.53 

LnBsize -0.10 0.35 -0.29 0.77 LnBsize -0.08 0.03 -2.83 0.01 

Fsize -0.40 0.06 -6.36 0.00 Fsize 0.00 0.01 -0.06 0.96 

Lever 0.11 0.34 0.32 0.75 Lever -0.08 0.03 -2.37 0.02 

IndustrDum 

 

   IndustrDum     

Financials 0.10 0.37 0.27 0.79 Financials -0.06 0.03 -2.07 0.04 

Technology -0.43 0.28 -1.58 0.12 Technology -0.01 0.02 -0.53 0.59 

Other -0.55 0.27 -2.01 0.04 Other -0.05 0.02 -2.31 0.02 

Cons 7.48 1.07 7.01 0.00 Cons 0.28 0.09 3.02 0.00 

Summarizing the results from the table above, we can reveal that the industry where 

company operates mostly influence (Technology and Other have less return with the same 

diversity of the board as Resource-related companies). According to results, we cannot say 

something regarding the realtion of diversity in Financial sector and Tobin’s Q and Technology 

sector and ROA. 

2.4 Research findings 

The table below summarizes the obtained results for all tested hypotheses. Unfortunately, 

regarding Tobin’s Q we identified only the link to national  and age diversity using OLS 

estimator. 

 Table 25. Summary on tested hypotheses (own source) 

 OLS GLS fixed GLS random 

 ROA Tobin’s Q ROA Tobin’s Q ROA Tobin’s Q 

H1a Reject Accept Accept Reject Accept Reject 

H1b - - - - Accept Reject 

H2a Reject Reject Accept Reject Accept Reject 

H2b - - - - Accept Reject 

H3a Reject Accept Reject Reject Reject Reject 

H3b - - - - Reject Reject 

In general, OLS estimator demonstrated the most reliable results despite leaded to 

rejection of all hypotheses regarding the ROA. Speaking about coefficients, we observed the 

significant ones at age and national diversity. Despite  model’s R-squared is 20%, which means 

model cannot explain most variations of ROA but it still can perceived as relevant. As it can be 

noted, national diversity has significant coefficient and its increase on 1% decreases ROA on 

about 0.48%  what is a very good benchmark for the companies. If we change one Russian for 
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one foreigner on the average board of 10 members, we can expect the decrease in ROA by 4.8% 

percent what is a really high change. 

The second try was estimation with Random effects GLS. Despite demonstrating 

moderate explanation of Tobin's Q, the model revealed the insignificance for performance of all 

diversity characteristics of the board. The second model also intended to explain the variation of 

company’s ROA by various diversity variables. In general, model proved not only that the 

impact of national diversity on firm performance exists but, at first, revealed that the Age of the 

board has no significance on operating performance of the company and companies with more 

independent directors in the board are associated with higher returns. Another interesting result 

is that such control as Leverage is significant for explaining ROA however is not for Tobins Q. 
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CONCLUSIONS 

Current research aimed to prove that there exists the relation between the diversity in 

corporate boards and firm’s performance. The main research method was regression analysis for 

which  data was collected  from the largest and most  reliable Russian market representatives. 

For success of empirical method’s application, descriptive analysis was conducted that  revealed 

multiple variances and outliers for the  companies representing  different industries. 

According to the obtained results, we can conclude that the association between diversity 

of the board and corporate performance exists on Russian market, however, in terms of market-

based measure (if to consider OLS as the only unbiased estimation). It can be concluded that 

market assesses the image of the firm and, for instance, foreigners on the board can contribute to 

that more than Russians. Both used additional estimators gave controversial results, exploring 

the relation of age and national diversity to the accounting-based measure. 

The key message from the research produced  is that the influence of board diversity on 

financial performance is likely to be distinct among companies: some may get benefits from 

more diverse boards while others do not. This stems from the results of testing hypotheses  (b) 

concerning distinct influence among industries. These results are consistent with the  research of 

Aher and Ditmar (2009) who explored the amendment for women quota on boards of Norwegian 

firms and found the diverse effect among different industries. 

In accordance with the results, the composition of board has to be influenced by hiring 

less diverse groups in terms of age. Companies financially performing well are composing their 

boards with directors of similar age and this is the common evidence even among industries. At 

the same time, the high increase in terms of market value can be expected in companies that hire 

foreigners on the board. Gender diversity has no such a high association with performance on 

Russian market. It is consistent with the fact of absence of special quotas in our companies. 

In the very end, I would like to underline that the choice of proper estimator is a question 

of great importance as many authors gained controversial results owing to peculiarities of local 

data like survivorship bias or to methodological flaws (Ahern and Dittmar, 2009). This issue has 

to be considered of paramount importance while conducting the same class of research.  
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APPENDICES 

Appendix 1. Review of empirical studies on corporate performance and board diversity relation (compounded by author from various sources) 

# TITLE AUTHORS TYPE OF 

DIVERSITY 
year country firms period 

observ

ations 

pan

el 
METHOD 

      
g n other             OLS 2SLS other 

1 BOARD DIVERSITY AND 

FINANCIAL PERFORMANCE:  A 

GRAPHICAL TIME-SERIES 

APPROACH 

Cobus CH Taljaard, 

Michael JD Ward and 

Chris J Muller  
+ + ethnic 2015 SAR 40 2000 2013 - no - - 

Time 

series 

analysis 

2 Does Board Gender Diversity 

Have a Financial Impact? 

Evidence Using Stock Portfolio 

Performance 

Larelle Chapple, 

Jacquelyn E. 

Humphrey 
+ - - 2012 AUS 300 2004 2011 2100 yes - - 

Stock 

Portfolio 

3 Who selects the ‘right’ 

directors? An examination of 

the association between 

board selection, gender 

diversity and outcomes 

Marion Hutchinson, 

Janet Mack, Kevin 

Plastow + - - 2015 AUS 500 2007 2011 1000 no - - 

Two 

stage 

regressio

n Probit 

and OLS 

4 The diversity of expertise on 

corporate boards in Australia 

Stephen Graya and 

John Nowland 
    -   AUS 1548 2007 2007 8791 no + + - 

5 Board Diversity and Financial 

Performance in the Top 500 

Australian Firms 

Altreza, Kamran and 

Mather + - - 2015 AUS 500 2005 2010 1101 yes + + 

Descripti

ve 

statistics 

6 Do women in top 

management affect firm 

performance? A panel study 

of 2,500 Danish firms  

Nina Smith, Valdemar 

Smith and Mette 

Verner  
+ - - 2006 DEN 2500 1993 2001 - yes +   - 

7 Age Diversity in the Boardroom: 

Measures and Implications 

Idoya Ferrero-Ferrero, 

María Ángeles 

Fernández-Izquierdo,  

and María Jesús 

Muñoz-Torres  

- - age 2012 EUR 205 2009 2009 205 no + - - 

8 The Effects of Women on Helena Isidro  and + - - 2013 EUR 500 2010 2012 922 yes - - Descripti
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Corporate Boards on Firm 

Value, Financial Performance, 

and Ethical and Social 

Compliance 

Marcia Sobral ve 

statistics; 

SEM 

9 Explanatory factors of the 

relationship between gender 

diversity and corporate 

performance 

Luis Rodrı ´guez-Domı 

´nguez • Isabel-Marı 

´a Garcı ´a-Sa ´nchez 

• Isabel Gallego-A 

´lvarez 

+ - - 2010 EUR 96 2004 2006 288 yes + - - 

10 The Impact of the Dual Board 

Structure and Board Diversity: 

Evidence from Chinese Initial 

Public Offerings (IPOs) 

Hisham Farag and 

Chris Mallin 
+ - 

compl

ex 
2015 CHI 892 1999 2012 8006 yes - - GMM 

11 The impact of management 

board diversity on corporate 

performance – an empirical 

analysis for the German two-

tier system  

Marc Eulerich, Patrick 

Velte, Carolin van 

Uum + + 

age, 

educ

ation 

2014 GER 160 2009 2011 447 yes       

12 Gender Diversity in the 

Boardroom and Firm 

Performance: What Exactly 

Constitutes a ‘‘Critical Mass?’’ 

Jasmin Joecks, Kerstin 

Pull and Karin Vetter 
+ - - 2012 GER 151 2000 2005 755 yes + - RE 

13 The relationship between firm 

performance and board 

characteristics in Ireland 

Vincent O'Connell 

and Nicole Cramer 
+ + size 2010 IRE 44 2001 2001 44 no +     

14 Gender diversity in the Italian 

boardroom and firm financial 

performance 

Niccolò Gordini Elisa 

Rancati  + - - 2016 ITA 342 2011 2014 3672 yes       

15 The effect of board gender 

diversity on firm performance: 

evidence from Turkey 

Merve Kılıç, Cemil 

Kuze + - - 2016 TUR 149 2008 2012 - yes + +   

16 Effect of Board Diversity on 

Corporate Governance 

Structure and Operating 

Performance:  Evidence from 

the UK Listed Firms 

Dr. James O. Alabede 

+ - - 2016 UK   2009 2011 371 yes +     
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17 Board of Director Diversity and 

Firm Financial Performance 

Niclas L. Erhardt, 

James D. Werbel,  

Charles B. Shrader + - - 2003 US 127 1993 1998 110 no + - 

correlati

on, 

hierarchi

cal 

analysis 

18 The Gender and Ethnic 

Diversity of US Boards and 

Board Committees and Firm 

Financial Performancecorg 

David A. Carter, Frank 

D’Souza, Betty J. 

Simkins, and W. Gary 

Simpson 

+ - ethnic 2010 US 641 1998 2002 2563 yes - - 3SLS 

19 Ethnic Diversity and Firm 

Financial Performance: 

Evidence From Malaysia 

Calvin W. H. Cheong 

& Jothee Sinnakkannu 
- + ethnic 2014 MAL 643 2005 2009 3170 yes       

20 The impact of foreign board 

membership on firm value 

Lars Oxelheim, Trond 

Randoy - + - 2002 SCA 253 1996 1998 650 yes + + - 

21 THE CHANGING OF THE 

BOARDS: THE IMPACT ON FIRM 

VALUATION OF MANDATED 

FEMALEB OARD 

REPRESENTATION 

Kenneth R. Ahern and 

Amy K. Dittmar 

+ - - 2012 NOR 840 2001 2009 1260 yes + + - 



 

 

 

Appendix 2. Review of regression models in highly cited research on performance (compounded by author from various sources)  
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1 Cobus CH Taljaard, Michael JD Ward and 

Chris J Muller  

      - -     - - -                   

2 Larelle Chapple, Jacquelyn E. Humphrey + - - - -       - -                   

3 Marion Hutchinson, Janet Mack, Kevin Plastow + + - + -     +     +         +       

4 Stephen Graya and John Nowland + - CAR   -   Exper

tise 

divers

ity 

+ +           +   +     

5 Altreza, Kamran and Mather + + CFO/TA + +     +   + +       +   + + Assets-in-

place 

6 Nina Smith, Valdemar Smith and Mette Verner  - - Gross profit/net 

sales; 

Contribution 

margin/net sales, 

Operating 

income/net assets 

and net income 

after tax/net assets 

                + +   +   - -   

7 Idoya Ferrero-Ferrero, María Ángeles 

Fernández-Izquierdo,  and María Jesús Muñoz-

Torres  

- - EBITA/TA - - +     -         + +   +     

8 Helena Isidro  and Marcia Sobral + + ROS + + - - +       + - + +       Ethics; 

Legislation 
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9 Luis Rodrı ´guez-Domı ´nguez • Isabel-Marı ´a 

Garcı ´a-Sa ´nchez • Isabel Gallego-A ´lvarez 

+ + ROS; ROE; 

ROAN; GM 

+ +     + + +   - - +   - + -   

10 Hisham Farag and Chris Mallin - + ROE +       + + -                   

11 Marc Eulerich, Patrick Velte, Carolin van Uum + - EBITDA-margin + - - - + + -   + + -           

12 Jasmin Joecks, Kerstin Pull and Karin Vetter     ROE     +   + + -   - - -     + + Market value; 

Multi 

directorship 

13 Vincent O'Connell and Nicole Cramer + + -       Bsize   + + +       +   -     

14 Niccolò Gordini Elisa Rancati  + + - + + +   +     + -   + +   -     

15 Merve Kılıç, Cemil Kuze - + - + + +   + +         + +         

16 Dr. James O. Alabede   +   +       + +   +     + +   + +   

17 Niclas L. Erhardt, James D. Werbel,  Charles B. 

Shrader 

  + ROI +       +           +     +     

18 David A. Carter, Frank D’Souza, Betty J. 

Simkins, and W. Gary Simpson 

+ + - +         +   +     +   +   + Directors 

properties 

19 Calvin W. H. Cheong & Jothee Sinnakkannu + + ROE; NI +   +   + +   + +           + Government 

Linked 

Dummy 

20 Lars Oxelheim, Trond Randoy +   MV +             + +   + +         

21 THE CHANGING OF THE BOARDS: THE 

IMPACT ON FIRM VALUATION OF 

MANDATED FEMALEB OARD 

REPRESENTATION 

+ 

+ ROE + +   + + +  + + - 

+     

 

 

 

 



 

 

Appendix 3. The list of companies used in the data sampling (own source) 

 # Company Industry Code  # Company Industry Code 

1 Lukoil Oil&Gas 1 24 AFKSistema Other 4 

2 Gazprom Oil&Gas 1 25 Megafon Telecom_IT 3 

3 Rosneft Oil&Gas 1 26 MMK Materials 1 

4 Tatneft Oil&Gas 1 27 Polyus Materials 1 

5 VTB Financials 2 28 Rusal Materials 1 

6 Severstal Materials 1 29 PIK Other 4 

7 Aeroflot Other 3 30 Mechel Materials 1 

8 Mvideo Telecom_IT 3 31 Unipro Energy 1 

9 Sberbank Financials 2 32 Uralkaliy Materials 1 

10 Rostelekom Telecom_IT 3 33 Rosseti Energy 1 

11 MosEnergo Energy 1 34 Akron Materials 1 

12 RusHydro Energy 1 35 MoscKredBank Financials 2 

13 NLMK Materials 1 36 LSR Other 4 

14 Magnit Food 4 37 NMTP Other 4 

15 Novatek Oil&Gas 1 38 NPKOVK Other 4 

16 NorNikel Materials 1 39 Dixi Food 4 

17 Surgutng Oil&Gas 1 40 VSMPOAVISMA Materials 1 

18 Alrosa Materials 1 41 PhosAgro Food 4 

19 MTS Telecom_IT 3 42 Transneft Oil&Gas 1 

20 MosBirzha Financials 2 43 TMK Materials 1 

21 InterRAO Energy 1 44 FSK EES Energy 1 

22 Bashneft Oil&Gas 1 45 Polymetall Materials 1 

23 Yandex Telecom_IT 3     

  

Appendix 4. Screenshots of obtained results from Stata (own source)  

                                                                               

       _cons     4.233711   .5248786     8.07   0.000     3.199943    5.267479

       Lever     .4453277   .2995977     1.49   0.138    -.1447409    1.035396

       Fsize    -.1905385   .0370605    -5.14   0.000    -.2635305   -.1175466

       Bsize     -.011011   .0214489    -0.51   0.608    -.0532555    .0312334

    Retained    -.1683704    .220199    -0.76   0.445    -.6020604    .2653197

       Indep    -.4171696   .2866628    -1.46   0.147    -.9817626    .1474233

     lnAgeSD    -.2260742   .1460832    -1.55   0.123    -.5137904     .061642

     Gdivers     .2100444   .6539886     0.32   0.748     -1.07801    1.498099

     Ndivers     .4869982   .2903443     1.68   0.095    -.0848456    1.058842

                                                                              

     TobinsQ        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total    184.176403   257    .7166397           Root MSE      =  .76831

                                                       Adj R-squared =  0.1763

    Residual    146.985998   249  .590305212           R-squared     =  0.2019

       Model     37.190405     8  4.64880063           Prob > F      =  0.0000

                                                       F(  8,   249) =    7.88

      Source         SS       df       MS              Number of obs =     258

. regress TobinsQ Ndivers Gdivers lnAgeSD  Indep Retained  Bsize Fsize Lever
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       _cons     .2183871   .0568159     3.84   0.000     .1064861    .3302881

       Lever    -.0681074   .0285065    -2.39   0.018     -.124252   -.0119629

       Fsize     .0019717   .0035412     0.56   0.578    -.0050028    .0089462

     LnBsize    -.0863583   .0223475    -3.86   0.000    -.1303727    -.042344

    Retained     .0076578   .0209834     0.36   0.715    -.0336697    .0489854

       Indep     .0039762   .0273161     0.15   0.884    -.0498239    .0577764

     lnAgeSD     .0143802   .0139278     1.03   0.303    -.0130511    .0418116

     Gdivers      .060225   .0619422     0.97   0.332    -.0617725    .1822224

     Ndivers      -.00529   .0274863    -0.19   0.848    -.0594254    .0488453

                                                                              

         ROA        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total    1.43861307   257  .005597716           Root MSE      =  .07301

                                                       Adj R-squared =  0.0477

    Residual    1.32734353   249  .005330697           R-squared     =  0.0773

       Model    .111269534     8  .013908692           Prob > F      =  0.0093

                                                       F(  8,   249) =    2.61

      Source         SS       df       MS              Number of obs =     258

. regress ROA Ndivers Gdivers lnAgeSD  Indep Retained  LnBsize Fsize Lever
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F test that all u_i=0:     F(31, 218) =     4.58             Prob > F = 0.0000

                                                                              

         rho    .55728571   (fraction of variance due to u_i)

     sigma_e    .06072327

     sigma_u    .06812905

                                                                              

       _cons       .09899   .1541632     0.64   0.521    -.2048511    .4028311

       Lever    -.1355597    .042181    -3.21   0.002    -.2186945    -.052425

       Fsize    -.0007249   .0088169    -0.08   0.935     -.018102    .0166523

     LnBsize    -.0008347   .0496437    -0.02   0.987    -.0986776    .0970083

    Retained      .012024   .0221998     0.54   0.589    -.0317296    .0557777

       Indep     .0624839   .0321477     1.94   0.053    -.0008761    .1258439

     lnAgeSD     .0075612   .0172494     0.44   0.662    -.0264359    .0415582

     Gdivers     .1787944    .086961     2.06   0.041     .0074025    .3501863

     Ndivers      -.20189   .0563248    -3.58   0.000    -.3129008   -.0908792

                                                                              

         ROA        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

corr(u_i, Xb)  = -0.6709                        Prob > F           =    0.0000

                                                F(8,218)           =      5.39

       overall = 0.0035                                        max =        10

       between = 0.0238                                        avg =       8.1

R-sq:  within  = 0.1651                         Obs per group: min =         1

Group variable: company1                        Number of groups   =        32

Fixed-effects (within) regression               Number of obs      =       258

. xtreg ROA Ndivers Gdivers lnAgeSD Indep Retained  LnBsize Fsize Lever, fe

F test that all u_i=0:     F(31, 218) =     7.84             Prob > F = 0.0000

                                                                              

         rho    .65602741   (fraction of variance due to u_i)

     sigma_e    .56455484

     sigma_u    .77965993

                                                                              

       _cons     9.190174   1.433282     6.41   0.000     6.365311    12.01504

       Lever     .0823915   .3921639     0.21   0.834    -.6905265    .8553094

       Fsize    -.5656102   .0819719    -6.90   0.000     -.727169   -.4040513

     LnBsize     .0249092   .4615457     0.05   0.957    -.8847538    .9345722

    Retained    -.3489922    .206395    -1.69   0.092    -.7557772    .0577929

       Indep    -.1667296   .2988825    -0.56   0.578    -.7557988    .4223397

     lnAgeSD    -.1710338   .1603711    -1.07   0.287    -.4871101    .1450425

     Gdivers     .4406506   .8084915     0.55   0.586     -1.15281    2.034111

     Ndivers    -.1456608   .5236612    -0.28   0.781    -1.177748     .886426

                                                                              

     TobinsQ        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

corr(u_i, Xb)  = -0.6941                        Prob > F           =    0.0000

                                                F(8,218)           =      8.81

       overall = 0.1673                                        max =        10

       between = 0.1988                                        avg =       8.1

R-sq:  within  = 0.2443                         Obs per group: min =         1

Group variable: company1                        Number of groups   =        32

Fixed-effects (within) regression               Number of obs      =       258

. xtreg TobinsQ Ndivers Gdivers lnAgeSD  Indep Retained  LnBsize Fsize Lever, fe

                                                                              

         rho    .43946986   (fraction of variance due to u_i)

     sigma_e    .56455484

     sigma_u    .49988626

                                                                              

       _cons     6.307996   .8918566     7.07   0.000     4.559989    8.056003

       Lever    -.0209023   .3336412    -0.06   0.950    -.6748271    .6330224

       Fsize    -.3506398   .0568757    -6.17   0.000    -.4621141   -.2391654

     LnBsize      .019622   .3383505     0.06   0.954    -.6435327    .6827767

    Retained    -.2882219   .2000805    -1.44   0.150    -.6803724    .1039286

       Indep    -.2588871    .285089    -0.91   0.364    -.8176513    .2998771

     lnAgeSD    -.1736542   .1501327    -1.16   0.247    -.4679089    .1206006

     Gdivers     .6406679   .6995364     0.92   0.360    -.7303982    2.011734

     Ndivers    -.0141347   .3944473    -0.04   0.971    -.7872372    .7589678

                                                                              

     TobinsQ        Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

                                                                              

corr(u_i, X)   = 0 (assumed)                    Prob > chi2        =    0.0000

                                                Wald chi2(8)       =     58.00

       overall = 0.1698                                        max =        10

       between = 0.1997                                        avg =       8.1

R-sq:  within  = 0.2386                         Obs per group: min =         1

Group variable: company1                        Number of groups   =        32

Random-effects GLS regression                   Number of obs      =       258

. xtreg TobinsQ Ndivers Gdivers lnAgeSD  Indep Retained  LnBsize Fsize Lever
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         rho    .27440391   (fraction of variance due to u_i)

     sigma_e    .06072327

     sigma_u    .03734245

                                                                              

       _cons     .2581831   .0798694     3.23   0.001     .1016419    .4147243

       Lever    -.1069044   .0328417    -3.26   0.001     -.171273   -.0425358

       Fsize    -.0020474   .0051804    -0.40   0.693    -.0122008    .0081059

     LnBsize     -.074013   .0313304    -2.36   0.018    -.1354195   -.0126064

    Retained     .0079569   .0208342     0.38   0.703    -.0328774    .0487912

       Indep     .0421265    .029235     1.44   0.150    -.0151732    .0994261

     lnAgeSD      .011519   .0152842     0.75   0.451    -.0184374    .0414754

     Gdivers     .1265776   .0694485     1.82   0.068     -.009539    .2626942

     Ndivers    -.0693917   .0368754    -1.88   0.060    -.1416662    .0028828

                                                                              

         ROA        Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

                                                                              

corr(u_i, X)   = 0 (assumed)                    Prob > chi2        =    0.0009

                                                Wald chi2(8)       =     26.42

       overall = 0.0483                                        max =        10

       between = 0.0138                                        avg =       8.1

R-sq:  within  = 0.1348                         Obs per group: min =         1

Group variable: company1                        Number of groups   =        32

Random-effects GLS regression                   Number of obs      =       258

. xtreg ROA Ndivers Gdivers lnAgeSD Indep Retained  LnBsize Fsize Lever



 

 

 

Appendix 5. The growth of total assets of Russian companies by industries (Source: summarized by author from DataStream and EIKON) 

 

 

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 MEAN SD

Oil&Gas 23% 4% 24% 10% 17% 9% 25% 17% 18% 2% 15% 8%

Materials 47% 27% 1% 7% 12% -2% -4% 10% 10% 0% 11% 16%

Energy 121% 138% 6% 17% 31% 3% 37% 4% 4% 7% 37% 50%

Financials 45% 39% -1% 21% 35% 25% 20% 39% 13% -3% 23% 17%

Food 51% 173% 7% 29% 46% 16% 15% 31% 16% 12% 40% 49%

Telecom_IT 17% 15% 30% 7% 59% -1% 8% 12% 4% -3% 15% 18%

Other 38% 17% 26% 5% 9% -3% 4% -1% 8% -5% 10% 14%

MEAN 53% 68% 12% 15% 32% 6% 13% 16% 9% 1%

SD 34% 68% 13% 9% 19% 11% 14% 14% 6% 6%
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Appendix 6. Stata final code (own source) 

1 regress TobinsQ Ndivers Gdivers lnAgeSD  Indep Retained  LnBsize Fsize Lever 

2 vif 

3 predict res, resid 

4 ovtest 

5 list AK company res in 1/20 

6 swilk res 

7 kdensity r, normal 

8 rvfplot, yline(0) 

9 qnorm res 

10 pnorm res 

11 xtset company1 year 

12 xtreg TobinsQ Ndivers Gdivers lnAgeSD  Indep Retained  LnBsize Fsize Lever 

13 xtreg ROA Ndivers Gdivers lnAgeSD Indep Retained  LnBsize Fsize Lever 

14 xtreg TobinsQ Ndivers Gdivers lnAgeSD  Indep Retained  LnBsize Fsize Lever, fe 

15 xtreg ROA Ndivers Gdivers lnAgeSD Indep Retained  LnBsize Fsize Lever, fe 

16 

xtreg ROA Ndivers Gdivers lnAgeSD Indep Retained  LnBsize Fsize Lever 

i.IndustrDum 

17 

xtreg TobinsQ Ndivers Gdivers lnAgeSD Indep Retained  LnBsize Fsize Lever 

i.IndustrDum 



 

 



 

 

Appendix 6. Ten lowest and highest observations in terms of residuals (source: empirical 

study results) 

 

 

                                              

 20.        Dixi2016        Dixi   -.7710433  

 19.      MVideo2013      MVideo   -.7772576  

 18.         LSR2015         LSR   -.7906625  

 17.   MosEnergo2015   MosEnergo   -.8243604  

 16.      MVideo2016      MVideo   -.8278708  

                                              

 15.   MosEnergo2014   MosEnergo   -.8337796  

 14.   MosEnergo2016   MosEnergo    -.837486  

 13.      Polyus2014      Polyus   -.8376406  

 12.         PIK2014         PIK   -.8522764  

 11.        Dixi2011        Dixi   -.8597338  

                                              

 10.         LSR2009         LSR    -.863675  

  9.   MosEnergo2013   MosEnergo   -.8957902  

  8.       Akron2007       Akron   -.9065957  

  7.      MVideo2014      MVideo   -.9189626  

  6.         PIK2011         PIK   -.9848955  

                                              

  5.      MVideo2015      MVideo   -1.078396  

  4.         PIK2012         PIK   -1.091736  

  3.         PIK2009         PIK    -1.13439  

  2.        Dixi2009        Dixi   -1.142103  

  1.         PIK2013         PIK   -1.290304  

                                              

                  AK     company         res  

                                              


