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Abstract.  
OBJECTIVES AND RESEARCH QUESTIONS: 
The purpose of this study is to examine if “board independence” of listed companies as one of the 
prime Corporate Governance mechanisms affect firm performance in a two-tier setting in a smaller 
European country, Denmark. 
 
To ensure an appropriate analysis, the entire population formed the basis for our analyses, i.e. ALL 
Danish companies listed on the national Danish Stock Exchange. 
 
DATA & METHODS: 
From the global based ORBIS-database we selected all non-foreign companies listed on the Nasdaq 
OMX Nordic, Copenhagen, i.e. 151 companies in December 2012. We chose financial data from 
last available year in ORBIS where they were available. In the very few occasions where (some of 
the) data was missing, we hand collected the needed remaining data from the companies’ annual 
reports. Concerning the Corporate Governance data used to reflect the board independence, these 
were retrieved from different sections in the corresponding annual reports, i.e. from different notes 
and different parts of the management commentary. 
 
We used structured equations models (IBM SPSS, AMOS 19) to model the hypothesized 
relationship between board independence and performance. For our detailed analyses we used 
“classical” financial key performance indicators, like Tobin’s q, ROIC, ROE, Price-to-Book ratio, 
and the like. For board independence we used a number of different proxies for board 
independence, like number of management board members in supervisory board, remuneration 
committee, nomination committee, supervisory boards’ domination by large shareholders, and the 
like. 
 
RESULTS: 
Since our hypothesis of a clear relationship between board independence and key performance 
indicators were stated beforehand, the results reflect the modelling of our identified manifest board 
independence indicator proxies and several manifest key performance indicators. 
 
The findings suggest that board independence could be seen as a positive mechanism in Danish 
companies since the firm performance seems (highly) related to board independence. The findings 
also show that both tiers contribute to supporting the hypothesized relationship. 
 
CONCLUSIONS: 
The positive relationships identified in this study contribute to a better understanding of the 
circumstantial relationship between good Corporate Governance and good corporate performance in 
a two-tier setting. 
 
 
Keywords: Corporate Governance, Transparency, Board Member Independence, Two Tier Board 
Structure.  
 
JEL Classification: G15, G38, M48 
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1. Introduction 

The preamble of the “OECD Principles of Corporate Governance” declares that Corporate 
Governance should be considered as a key element in improving economic efficiency and growth as 
well as enhancing investor confidence (OECD, 2004). In accordance with the arguments formed by 
OECD, it has been suggested that the capital market will reward companies with good Corporate 
Governance which will be reflected in market-based performance measures (Gompers et al., 2003; 
Klein et al., 2005; Yermack, 1996). For the companies this would be picked up in the form of lower 
capital costs – indirectly through lower risk ratings and thereby better borrowing possibilities or 
directly through larger propensity to invest in the company shares (Botosan & Plumlee, 2002; Leuz 
& Verrecchia, 2000). Good Corporate Governance has also been linked to improved economic 
efficiency which will be reflected through operational and financial performance measures (Core et 
al., 2006; Dulewicz & Herbert, 2004; Erhardt et al., 2003).  
 
Many prior studies have examined a link between particular Corporate Governance properties and 
corporate performance; however the empirical findings do not confirm a single powerful 
relationship between good Corporate Governance and good company performance. The purpose of 
this study is to examine how “board independence” in a two-tier setting of listed companies as one 
of the prime Corporate Governance mechanisms affects company performance.  
 
An important aspect of corporate governance is the role of the board of directors in monitoring a 
firm’s management. The separating of ownership and decision-making leads to agency costs 
(Jensen & Meckling, 1976). The majority of studies that link board composition with performance 
see the board as one of the main mechanisms to reduce agency costs. The independence of board 
members is also a prime Corporate Governance mechanism identified in the OECD principles.  
 
Board independence has been a key issue in unitary (one-tier) board systems as found in the Anglo-
American settings. Here the recommendations found in various Corporate Governance Codes have 
been related to the number and function of Non-Executive Directors (NEDs). Even though the 
structural differences between two-tier and unitary board systems are present, they also share 
similarities (e.g., in both systems a supervisory and a managerial function is recognized). While the 
supervisory role of the board is formalized as an engrained part of the two-tier system and among 
other things controlling the board of managing directors, board member independence is non-the-
less part of the CG recommendations in Danish two-tier context. These recommendations expresses 
a slightly different setting than the usual two-tier setting originating from civil law tradition, since 
the Danish system also contain elements from the common law originated one-tier system. As 
opposed to the more strict two-tier board systems, like Germany and Austria, the managing 
directors are allowed to occupy half of the seats in the supervisory board forming company specific 
different levels of independence of the supervisory board. The signalling of “board independence” 
may be compared to the chosen “level of transparency”, in the sense, that both provide information 
for external purposes and reflects different practical implementations of independence. This is a 
distinct difference between the two-tier system, where internal supervision is defined as part of the 
board system, and the one-tier system, where board independence often is considered as an internal 
Corporate Governance measure.  
 
Prior research suggests that the independence of board members is a prime Corporate Governance 
mechanism which is likely to reduce agency costs as better control is exercised on behalf of the 
finance providers, since the consequence of the independence is a reduction in asymmetric 
information, which is expected to lead to reduced cost of capital. The two-tier board system used by 
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Danish companies provides a somewhat different setting for examining the board independence 
issue since the scene is here set by three parties. In this setting board member independence may 
namely be measured in several ways among others, including whether directors represent large 
shareholders and/or board members (not independent) and whether directors are member of the 
board (not independent). Hence, high degree of independence is expected for companies with 
relatively high performance. The findings presented in the paper suggest that board independence 
can be seen as a positive mechanism for providing better performance in some companies. So, the 
study contributes to a better understanding of the relationship between good Corporate Governance 
and good corporate performance in a two-tier system. 
 

The remainder of the paper is structured in the following way. In section 2 we provide the 
motivation for the hypothesis by examining prior literature. In section 3 we describe the 
methodology, i.e., the particularities of the Danish dataset and the model development. In section 4 
we provide the analyses and results in accordance with the two overall Corporate Governance 
mechanisms. Finally we conclude the paper in section 5. 

 
2. Motivation and literature review 

In this section we provide the motivation and literature review as the basis for developing our 
hypothesis of the relationship between independence of boards and company performance.  
 
From an agency perspective, the presence of independent board members serves to reduce the 
conflict of interest between providers of finance and company management (Brennan, 2006; Ingley 
& van der Walt, 2004; Rhoades et al., 2001). Hence, the role of boards in Corporate Governance is 
a prime CG mechanism, e.g. (OECD, 2004, section VI): 
 

“The corporate governance framework should ensure the strategic guidance of the 
company, the effective monitoring of management by the board, and the board’s 
accountability to the company and the shareholders.” 
 

The specific Corporate Governance issue “board (member) independence” has been recognized as 
key element in the Corporate Governance debate (Fosberg & Nelson, 1999; Gani & Jermias, 2006; 
Klein et al., 2005).  
 
In the study by Gani & Jermias (2006) board independence is tied to company performance by 
looking at different strategies. They find that board independence has a significantly more positive 
effect on performance for firms pursuing a strategy of cost efficiency than for those pursuing a 
strategy of innovation. Klein et al. (2005) analyze the relationship between firm value (proxied by 
Tobin's Q) and corporate governance indices for a sample of 263 Canadian firms. In contrast to the 
study by Gani & Jermias (2006) they find no evidence that board independence has any positive 
effect on firm performance.  
 
The possibility of overlapping CEO/chair function is part of the discussion of the optimal board 
composition. Fosberg & Nelson (1999) looked at explanations for a dual leadership structure, i.e., 
why some firms have different persons holding the chairman of the board and CEO positions. In 
fact they found evidence supporting both the dual leadership structure in line with agency problem 
theory and in line with the normal succession theory, and expects that separating the CEO and 
chairman of the board positions will reduce the agency costs. They also found a positive 
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relationship between company performance and separation of the leadership positions under 
circumstances were the leadership structure changed. 
 
Board independence has been a key issue in unitary (one-tier) board systems as found in the Anglo-
American countries. Here the recommendations found in various Corporate Governance Codes have 
been related to the number and function of Non-Executive Directors (NEDs). Even though the 
structural differences between two-tier and unitary board systems are present, they also share 
similarities, e.g., in both systems a supervisory function and a managerial function is recognized. 
While the supervisory role of the board is formalized as an engrained part of the two tier system, we 
propose that the question of board member independence is still relevant and should be examined as 
a prime Corporate Governance mechanism in a two-tier context between the three involved parties: 
shareholders, supervisory board and management board.  
 
 
 
 
 
 
 
 

 

 

 

 
Figure 1: Relations between Shareholders (SH), Supervisory Board (SB), Management Board 
(MB) and Committees (COMM) in a two tier setting. 
 
The filled arrows express the relations relevant for tier 1 while the unfilled arrows express the 
relations relevant for tier 2. The dashed arrows express that the remuneration and audit committees 
secondarily also relate to the shareholders and the management board. 
 
There is as yet no evidence to prove that one of the models as such works better than the other, so 
improvements should be found in a better functioning of the board model itself. In many countries 
using the on-tier model where the shortcomings and failures are criticized and they urge for 
improvements in the model (for example by splitting the roles of CEO and chair).   
 
The two tier system found in several continental European countries based on a civil law tradition is 
characterized by a management board and a separate outside supervisory board. In Germany, since 
its mandatory introduction in 1870, this supervisory board has been designed to control the 
management board not only on behalf of the shareholders, but also to protect the public interest. In 
this German two-tier system members of a supervisory board are not allowed to be members of the 
management board of the same company, and vice versa. They are elected by the shareholders, and 
in large companies up to half of the seats are chosen by labor, i.e. the unions, hereby giving some 
democratic power to others. 
 

SH 

SB 

MB 

COMM 
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The Danish two-tier setting is not that strict, but in the Danish Corporate Governance Code (CSE, 
2005, section V.4) it is recommended that at least half of the supervisory board members elected by 
the general meeting be independent persons and that the members of the executive board of a 
company not become members of the board. If boards are to function as mediators among corporate 
constituents, they will require new competencies and leadership skills to facilitate collaboration, 
cooperation and effective communication. The CSE (2005) code identifies the conditions of 
independence in the following way, i.e., independent members may not: (a) be an employee of the 
company or have been employed by the company within the past five years, (b) be or have been a 
member of the executive board of the company, (c) be a professional consultant to the company or 
be employed by, or have a financial interest in, a company which is a professional consultant to the 
company, or, (d) have some other essential strategic interest in the company other than that of a 
shareholder. Furthermore, any person related, in terms of business or in any other way, to the 
company’s major shareholder, is not regarded as an independent person.  
 
In accordance with these recommendations we suggest the two hypotheses below for analyses. The 
first expresses the usual setting and basic expectation:  
 
H1: High degree of board independence will lead to better performance. 
 
Following the two-tier system, we are not sure which tier is the most important, but we assume that 
board independence no matter which or both tiers it originates from is recommendable. Compared 
to the one-tier system, especially the independence of the management board is central, i.e. the tier 
we have called tier 1. However, for our further analyses we suggest the following hypothesis:  
 
H2: High degree of independence in tier 1 and tier 2 will lead to better performance through their 
influence on board independence. 

 
3. Methodology  

In this section we first describe the dataset and the variables applied. Second we present the models 
used to test the hypotheses developed in section 2. Finally we provide some initial descriptive 
statistics.  
 
Dataset and variables 
The analyses are made by use of a dataset consisting of different performance measures retrieved 
from the annual accounts for all listed Danish companies at the Stock exchange in Copenhagen 
(CSE) having non-negative equity in the financial year ending in 2012 and some quantitative 
corporate governance measures for the very same companies. The Danish stock market consisted 
December 31st 2012 of a total of 151 Danish listed companies, i.e. foreign companies were removed 
since these companies presumably have other corporate governance structures. Of these 151 
companies, 8 companies reported negative equity, which make it difficult to calculate and interpret 
key financial profitability measures. For this reason these 8 companies were excluded, leaving us 
with a dataset consisting of 143 observations, which is also the total population.  
 
The corporate governance data derives from information in the annual reports covering financial 
year(s) ending in 2012, and where needed some additional information from company websites 
published at the simultaneously as the annual report. International guidelines such as the OECD 
Corporate Governance Guidelines (OECD, 2004) as well as the Danish corporate governance code 
have inspired the selection of attributes (CSE, 2005), and relevant proxies have been derived.  
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Concerning the financial performance measures, several “classic” profitability, size and risk 
oriented measures were collected. Usually the profitability oriented performance variables are 
treated as dependent variables. They were identified as follows: 
 
Profitability-oriented measures: 

a) ROA, the Return On Assets measures the profitability of the company as a relation between 
earnings (in the income statement) and total assets (in the balance sheet). 

b) ROE, the Return On Equity measures the profitability of the company as a relation between 
earnings (in the income statement) and total equity (in the balance sheet). 

c) ROS, the Return On Sales measures the profitability of the company as a relation between 
earnings (in the income statement) and total sales (the turnover) (also in the income 
statement).  

d) ROIC, the Return On Invested Capital measures the profitability of the company as a 
relation between earnings (in the income statement) and invested capital (in the balance 
sheet). 

e) EBITDA%, the Earnings Before Income Tax, Depreciation and Amortization-Margin 
variable measures the profitability of the company. The measure is an income statement 
originated measure independent of the size of the companies. 

 
The two first mentioned measures, ROA the accounting wise company profitability and ROE the 
shareholder accounting return, are those most often used in studies using financial accounting 
performance measures, like studies in earnings management where purpose or motive for 
management do and present some specific performance level play a central role.  
 
Usually size and risk oriented performance variables are treated as independent control variables. 
They were identified as follows: 
 
Control variables: 

 TA, the Total Assets measures all book values of assets in balance sheet. 
 IC, the Invested Capital measures operating assets less operating liabilities. 
 Tobin, the Tobin’s  Q measures Market Value of Equity plus Financial interest bearing debt. 
 PtB, the Price to Book ratio measures equity market value divided by equity book value. 
 BVE, the Book Value of Equity measures the book value of the equity as presented in the 

balance sheet. 
 MVE, the Market Value of Equity measures the market value of the company equity simply 

observed via the stock market, and is as such also a company size proxy. 
 Beta, the Beta value measures the actual systematic (market) risk attributed to the company. 
 FLEV, the Financial Leverage measures the actual financial structural risk attributed to the 

total liabilities in relation to the equity in the balance sheet for the company. 
 DebtRat, the Debt Ratio measures Long term interest bearing debt divided by Book Value of 

Equity. 
 
In general, board independence deals with how to ensure that management make the right decisions 
at the right time to the benefit of all the company’s shareholders. In the one-tier system, board 
independence is usually identified as external representative or not, but in this two-tier system, used 
by Danish companies, we have to stick in the CSE CG guidelines, where special independence 
requirements are presented – in several steps: 
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 Supervisory board members should not represent large shareholders, i.e. then they are not 

independent. 
 Directors should not be members of the supervisory board, i.e. then they are not 

independent. 
 
So, secondly the relevant independent variables measuring the managing board independence, 
respectively the supervisory board independence related to the two tiers are defined as follows: 
 

Tier 1: 
 The variable INDMBSBX, measure the independence of the board by the presence of 

directors membership of the board, i.e. the proportion of the number of members of the 
board who are not also directors. Number of board members is measured excluding eventual 
number of employee representatives. 

 The variable INDMBSHX, measure the independence of the board by the presence of 
directors in daily management not also being large shareholders, i.e. the proportion of the 
shares not being owned by the director(s). 

 
Tier 2: 
 The variable INDSBSHX, measure the independence of the board by the share of the capital 

which is not held by the large shareholders, i.e. the proportion of the number of members of 
the board reflecting smaller shareholders. 

 The variable NOINCOMMX, measure the independence of the board by the presence of 
members in an eventual remuneration committee plus the number of members in an eventual 
audit committee. 

 
 
In general to ensure (almost) normality by avoiding skewness and kurtosis, the data are transformed 
using square roots or logarithms where appropriate. Finally, the data are winzorised by 1 percent in 
both heads and tails, as it is quite common in financial performance measures related studies. 
 
Models 
According to the literature, in classic studies relating board independence to performance it would 
be advised, that we first use linear regression (OLS) models to measure the relation between the 
profitability variable to be explained (dependent) and board independence variables (Xi) introduced 
in pairs, and some control variables (Ci) reflecting our hypothesis H1 stated above: 
 

Y = α0 + α1X1 + α2X2 + α3X1*X2 + α4C1 + α5C2 + α6C3 +   

 
As a result all models have the same structure, i.e. one is looking for how good the above stated 
relationships are, i.e. how large are the F-values attributed to the OLS regressions. One also address 
the question, how the coefficients are to the independence measures X1 and X2 as well as the 
interaction between the two, i.e. the size, negative or positive sign, and are they significant at any 
relevant significance level. Hereafter one could test if the independence measures are relevant 
concerning the level of the relationship by using logistic regression based on the relation between 
our independent variables including some traditional control variables (size, risk and leverage) and 
a variable expressing if average ROIC is above median average ROIC or not. 
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However, this methodology only deal with manifest variables (and assumed linear relationships) 
leaves us with two major concerns. First, it can be discussed whether judging performance by 
relating dependent profitability measures with (among other things) independent size- and risk 
control variables, since it to some extent all relates to performance. Second, one can also discuss the 
usual board independence measures, since board independence as such is more like a concept, 
which hardly possible to measure. 
 
For these reasons, we have chosen to make our analyses differently, and in two steps: first a 
principal components analysis, and afterwards a confirmative factor analysis using a structural 
equations model system (AMOS). 
 
In the first step, we use principal components analysis, i.e. Varimax rotation with Kaiser 
Normalization, the manifest board independence and performance proxies are all transformed into 
new and fewer uncorrelated variables, each representing a dimension in the data in accordance with 
the principal components technique, and presumably we will be able to identify clusters accordingly 
with the literature, i.e. performance measures on size, risk, profitability, etc. 
 
In the second step we perform a confirmatory factor analysis using AMOS based structural 
equations models. SEM is a much better tool than OLS to describing the structural problem setting, 
introducing latent variables in a latent model-structure, which we immediately realize. However, it 
is not quite clear which of the manifest variables, we have in our dataset that we should use as their 
interrelationship and share of the performance is unclear. But no doubt that we are dealing with a 
number of latent variables, which is also what our principal components analysis confirms, and that 
our manifest variables can be more or less adequate proxies. Many have studied board 
independence and company performance before, but in reality we are probably some of the very 
first to make the study using structural equations models and confirmative factor analysis. 
 
Based on the principal components analysis output we evaluate different models in accordance with 
Byrne (2010), using especially the two Goodness-of-Fit measures CFI and RMSEA for evaluation, 
and comparison of the different models. 
  
 
Descriptive statistics 
We provide descriptive statistics for the transformed and winzorised dataset in Table 1. We notice 
that the Board independence is applied differently by the companies. The supervisory and 
management board independence measures on average, i.e. tier 1 and tier 2 respectively are 
0.940/0.871 respectively 0.525/0.808. This indicates that the dependency is more noticeable for tier 
2, the supervisory board than tier 1, the management board in Danish listed companies, since board 
members are not representing large shareholders (although the proportion of shares varies between 
zero and 100 per cent) and also do not have board representation by some of the directors.  
 

** Insert Table 1 *** 
 
We distinguish between several continuous variables measuring accounting profitability and control 
variables for size, risk and leverage. It is noticeable that no systematic pattern is observed for the 
variables, and the performance measures. 
 
Performance is in many contexts a combination of risk and return, i.e. a contribution of two or 
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several of the variables shown here. And even more variables than presented here could have been 
calculated and be part of the study. However, in this study we have chosen to apply five different 
measures for the company-specific profitability, each emphasizing special characteristics for these 
profitability measures in order to get a full picture of the various aspects of profitability for the 
companies. Concerning the control variables, those presented here cover broadly what is usually 
seen as size, risk, leverage, etc. controlling variables. 
 

** Insert Table 2 *** 
 
We provide an overview of the contemporaneous Pearson correlations between the various 
variables in Table 2. The correlations confirm the relevance and structure of the models applied to 
examine our hypothesis. First, we notice the quite high correlation between the tiers oriented 
variables, two dependent variables INDMBSHX and INDMBSB focusing on management board, 
suggesting that we in some respect might be measuring two aspects of at the same. Also the 
correlation between variables which presumably cover the same phenomenon, like FLEV and 
DebtRat illustrate the (capital structure) accounting risk, have quite high correlations (0.766). 
Similarly is Total Assets highly correlated with Invested Capital (0.923). However, the correlation 
between the other combinations in general does not show any severe correlation. Second, the 
relation between our control variables, board independence variables, and many of the dependent 
variables most often shows positive relations, as predicted. Third, the relation between the five 
profitability measures are of course relatively high, indicating that the performance we see is quite 
evident no matter what profitability measure we focus on. There is no clear pattern of correlations 
between the individual remaining variables.  
 
4. Analyses 

In this section we present the results of analyses conforming to our stated hypothesis related to 
board independence as a corporate governance mechanism driving company performance.  
 
Principal component analysis 
We present the results on transforming the data to a few uncorrelated principal components on 
board independence as Corporate Governance mechanism and performance measures in Table 3. 
The analyses show a scree plot with 5 new components explaining 68 per cent of the total variance 
in the dataset. For helping and simplifying, the data in Table 3 comprise only component values 
larger than 0.45 are shown. Hereafter, it is quite easy to name the five components in the rotated 
component matrix:  

 
1: Size and systematic risk;  
2: Accounting profitability;  
3: Accounting risk (capital structure);  
4: Capital market size or performance; and  
5: Board independence.  

 
It should be noticed that most of the components (=factor loadings) are quite high (more than 0.75), 
only our two tier 2 (supervisory board independence measures), variables show loadings around 
0.50. 
   
 

** Insert Table 3 *** 
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board independence, even though it is evidenced that board independence has quite a positive 
influence on the (accounting) profitability measures. The implication of the findings presented in 
this section is that board independence in the context of the two-tier board system in Denmark seem 
to have a positive influence on (some) performance measures, and board independence can be seen 
as a positive performance related mechanism in companies. 
 
5. Conclusion 

The purpose of this study has been to investigate the possible increase in performance due to board 
independence in a two-tier setting, through reduction of asymmetric information by means of 
independence. The independence of board members is a prime Corporate Governance mechanism 
identified in the OECD principles. We suggest that board independence is likely to reduce agency 
costs as better control is exercised on behalf of the finance providers. Hence, in order to reduce 
capital costs and improve performance a high degree of independence is expected. We examine 
how different board independence measures relate to different performance measures, and how the 
mean relate to one another in the latent structures. It is important to understand the circumstantial 
nature of these mechanisms, because previous studies have suggested mixed results when 
investigating the relationship between board independence and performance. 
 
The findings presented in this paper are based on a Danish dataset which includes all companies 
listed on the Copenhagen Stock exchange having non-negative equity. The findings suggest that 
board independence related to both tiers in the two-tier system could be seen as a positive 
mechanism in Danish companies since it is positively related to better performance. The positive 
relationships identified in this study contribute to a better understanding of the circumstantial 
relationship between good Corporate Governance and good corporate performance in a two-tier 
setting. 
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Continuous variables Mean
Standard 

error Minimum Median Maximum

Board Independence variables
Tier1 INDMBSHX 0.8708 0.0230 0.0000 0.9904 1.0000
Tier1 INDMBSBX 0.9405 0.0193 0.0010 1.0000 1.0000

Tier2 INDSBSHX 0.4700 0.0239 0.0255 0.5253 1.0000
Tier2 NOINCOMMX 0.8079 0.0687 0.0000 1.0000 2.4101

Profitability measures
ROA Return On Assets 0.0191 0.0098 -0.4779 0.0163 0.3349
ROE Return on Equity -0.0806 0.0358 -2.1087 0.0289 0.4362
ROS Return On Sales -0.0223 0.0477 -4.1434 0.0533 0.9042
ROIC Return On Invested Capital 0.0041 0.0252 -1.6861 0.0384 0.6442
EBITDA% Earnings Before Interest, Tax, Depreciation 

and Amortization 0.3378 0.0512 -1.9658 0.1436 1.4854

Control variables
TA Total Assets 14.3993 0.1721 10.3283 14.2734 19.6684
IC Invested Capital 4.1923 0.0879 1.8214 4.0433 8.8657
Tobin Tobin's Q 1.0194 0.1204 -0.0536 0.7867 14.9191
PtB Price to Book ratio 1.8501 0.5722 0.0094 0.7107 80.7881
BVE Book Value of Equity 3.8303 0.0632 2.2885 3.6753 6.7424
MVE Market Value of Equity 3.7719 0.0734 2.2095 3.5052 7.0696
Beta Beta value 0.2967 0.0322 -0.6943 0.2435 1.2816
FLEV Financial Leverage 0.4824 0.1154 -3.8281 0.3870 3.1960
DebtRat Debt Ratio 2.2504 0.3014 0.0000 0.3548 12.5925

Table 1: Descriptive Statistics



Table 2: Pearson Correlation Matrix
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Tier1 INDMBSHX 1.000
Tier1 INDMBSBX 0.386*** 1.000
Tier2 INDSBSHX 0.226*** 0.189** 1.000
Tier2 NOINCOMMX 0.186** 0.088 0.200** 1.000

ROA Return On Assets -0.036 -0.115 -0.147* 0.020 1.000
ROE Return on Equity -0.047 -0.024 -0.066 0.043 0.725*** 1.000
ROS Return On Sales -0.052 -0.012 -0.069 -0.042 0.548*** 0.435*** 1.000
ROIC Return On Invested Capital -0.046 -0.117 -0.099 0.051 0.856*** 0.698*** 0.494*** 1.000
EBITDA% Earnings Before Interest, Tax, Depreciation 

and Amortization 0.135* 0.084 0.240*** 0.136* 0.245*** 0.280*** 0.420*** 0.345*** 1.000

TA Total Assets 0.264*** 0.251*** 0.175** 0.479*** 0.281*** 0.240*** 0.150* 0.270*** 0.412*** 1.000
IC Invested Capital 0.244*** 0.187** 0.170** 0.435*** 0.302*** 0.249*** 0.140* 0.261*** 0.411*** 0.923*** 1.000
Tobin Tobin's Q 0.028 0.006 0.008 0.029 -0.058 -0.178** -0.028 -0.209** -0.072 -0.074 0.168** 1.000
PtB Price to Book ratio 0.013 0.010 0.002 0.008 -0.252*** -0.330*** -0.073 -0.404*** -0.167** -0.152* 0.013 0.917*** 1.000
BVE Book Value of Equity 0.234*** 0.221*** 0.064 0.423*** 0.362*** 0.347*** 0.161* 0.294*** 0.187** 0.908*** 0.872*** -0.044 -0.128 1.000
MVE Market Value of Equity 0.185** 0.153* 0.017 0.346*** 0.426*** 0.350*** 0.182** 0.271*** 0.037 0.737*** 0.822*** 0.263*** 0.106 0.879*** 1.000
Beta Beta value 0.169** 0.162* 0.260*** 0.316*** 0.065 -0.044 -0.030 -0.041 -0.064 0.464*** 0.472*** 0.133 0.106 0.559*** 0.573*** 1.000
FLEV Financial Leverage 0.107 0.136* 0.199** 0.205** -0.122 -0.213** 0.077 -0.080 0.552*** 0.484*** 0.426*** -0.023 0.002 0.132 -0.019 0.066 1.000
DebtRat Debt Ratio 0.168** 0.059 0.310*** 0.174** -0.116 -0.151* -0.001 0.006 0.664*** 0.422*** 0.444*** 0.008 -0.029 0.084 -0.032 -0.051 0.766*** 1.000

***. Correlation is significant at the 0.01 level (2-tailed).
**. Correlation is significant at the 0.05 level (2-tailed).
*. Correlation is significant at the 0.10 level (2-tailed).



1 2 3 4 5

Board Independence variables
Tier1 INDMBSHX 0.767
Tier1 INDMBSBX 0.780
Tier2 INDSBSHX 0.495
Tier2 NOINCOMMX 0.549

Profitability measures
ROA Return On Assets 0.872
ROE Return on Equity 0.850
ROS Return On Sales 0.708
ROIC Return On Invested Capital 0.832
EBITDA% Earnings Before Interest, Tax, Depreciation 

and Amortization 0.777

Control variables
TA Total Assets 0.837
IC Invested Capital 0.851
Tobin Tobin's Q 0.938
PtB Price to Book ratio 0.937
BVE Book Value of Equity 0.911
MVE Market Value of Equity 0.893
Beta Beta value 0.711
FLEV Financial Leverage 0.881
DebtRat Debt Ratio 0.914

ComponentVariables

Rotation Method: Varimax with Kaiser Normalization.
Rotation converged in 6 iterations.

Table 3: Principal Component Analysis. Rotated Component Matrix.

Extraction Method: Principal Component Analysis.
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