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How does corporate governance affect debt holders? On the one hand, effective 

corporate governance ensures sustainable management performance, efficient 

allocation of resources, sound investment strategy and reliable reporting. Altogether 

these factors improve companies’ financial health and creditworthiness, reduce 

information asymmetry between the firm and outside investors, reduce default risk 

and ultimately benefit the debt holders. 

On the other hand, strong shareholder-oriented corporate governance might ignore 

the interests of creditors. Especially on the verge of financial distress, strategies that 

maximize shareholders’ outcome may lead to making value-destroying decisions, and 

thus harm debt holders. Although creditors are priority claimants in cases of 

company’s financial distress, they may still be exploited, as highly leveraged firms on 

the verge of bankruptcy have strong incentives to gamble with lender’s money in favor 

of the stockholders. 

Furthermore, while strong shareholder rights and a possibility of a takeover are a 

recognised remedy to managerial opportunism, changes in corporate ownership are 

not always beneficial for lenders. Thus, the effect of governance quality in terms of 

antitakeover provisions and shareholder rights on debt holders is equivocal. 

The purpose of this study is to statistically evaluate the effect of governance quality on 

credit risk, approximated by the CGQ Score and Moody’s credit ratings respectively. 

Both parametric and non-parametric statistical methods are employed and produce 

similar results: Our setting did not reveal any significant correlation between the two 

characteristics. This result is consistent with mixed evidence on shareholder – debt 

holder relationship found in the literature. This relationship is complex and equivocal 

and depends on the perspective of analysis. In our comprehensive approach positive 

and negative effects of corporate governance on credit risk might cancel each other to 

produce zero net effect in our setting.  
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1 INTRODUCTION 

1.1. Motivation for the study 

Through centuries lenders have been concerned whether loans would be returned to 

them. Many strategies have been developed to assess credit risks and forecast defaults. 

Much effort has been applied to revealing factors that influence these risks. The 

problem is still acute, especially in the light of the recent financial crisis and dramatic 

defaults, and more research is done in this area. 

In contrast, corporate governance mechanisms have been under scrutiny only for the 

last three decades. The young research field deserves attention of academics and 

practitioners. The issues of accountability, ownership and control, compensation and 

incentives are topical and widely discussed in academic society, business circles, the 

press, and regulatory bodies. 

At least until recently, shareholder approach to corporate governance and 

accountability dominated in academic and business literature. Under this ideology, 

management was supposed to guard primarily the interests of shareholders. In many 

cases this rule is applied to a disadvantage of other stakeholders, i.e. employees, 

customers, creditors. The antagonism of equity and debt holders is also deeply analysed 

in corporate finance studies devoted to capital structure issues. 

On the one hand, effective corporate governance ensures sustainable management 

performance, efficient allocation of resources, sound investment strategy and reliable 

reporting. Altogether these factors improve companies’ financial health and 

creditworthiness, reduce information asymmetry between the firm and outside 

investors, reduce default risk and ultimately benefit the debt holders. 

On the other hand, strong shareholder-oriented corporate governance might ignore the 

interests of creditors. Especially on the verge of financial distress, strategies that 

maximize shareholders’ outcome may lead to making value-destroying decisions, and 

consequently harm debt holders. Although creditors are priority claimants in cases of a 

company’s financial distress, highly leveraged firms, on the verge of bankruptcy, have 

strong incentives to gamble with lender’s money in favour of the stockholders.  

Apart from bankruptcy risks, shareholder rights and antitakeover provisions shape the 

relationships between equity and debt holders. While strong shareholder rights a 
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possibility of a takeover are generally viewed as a remedy to managerial opportunism, 

changes in corporate ownership are not always beneficial for lenders. There is much 

evidence of negative impact of takeover actions on the wealth of the target’s debt 

holders. Thus, the effect of governance quality in terms of shareholder protection on 

debt holders is equivocal and balances between takeover risks and agency risks. 

Academic literature provides mixed evidence on whether high quality of borrower’s 

corporate governance has positive or negative effect on credit risk, debt ratings and 

yields. This variation can be explained by the fact that authors take different 

perspectives on shareholder – debt holder conflict, use different approximations of the 

quality of corporate governance (separate elements or aggregated metrics) and 

different indicators of credit risk (firm ratings, bond ratings, yields).  

Wide discussion in the literature and remarkable discrepancy in results make the topic 

worth further investigation. The purpose of this study is to reveal and evaluate the 

effect of governance quality on credit risk by assessing statistical correlation between 

these two company characteristics. The author expects to find a positive association 

between the variables. This expectation is based on the idea that positive influence of 

corporate governance on overall performance in regular business operations should 

outweigh the conflict of interests that emerges between equity and debt holders in 

extreme situations, such as financial distress or acquisition. The study is intended to 

test our supposition. 

1.2. Research question 

The research question of the study is: 

Whether high quality of corporate governance reduces credit risk. 

1.3. Objectives of the study 

The objectives of this study are: 

 to expand existing research on the role of corporate governance in 
organizations;  

 to provide a deeper understanding of the shareholder – debt holder 
relationship. 
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1.4. Scope of the study 

The study is focused on publicly listed companies of Europe, Asia, Canada, Australia 

and New Zealand. The choice of countries and companies was determined by the scope 

of available data. Although country effects will be important for the results, and control 

for those effects will be necessary, wide geographic coverage will produce more 

generalizable results. 

The time scope of the study is limited to year 2007 out of the following considerations. 

Firstly, the author assumes that financial crisis of 2008 – 2009 was the time of 

increased fluctuation in companies’ credit risk, which might have added noise to the 

data and distort the results. For this reason we should not base our research on 

observations registered during years 2008 – 2009. Secondly, focusing on several years 

of observation would have created a problem of autocorrelation. Since the chosen 

corporate governance metric was discontinued in 2009, year 2007 was chosen as the 

most recent, non-crisis year when necessary data were available. 

1.5. Structure of the paper 

The paper is organized as follows. 

Section 2 provides an overview of relevant previous research on corporate governance, 

credit risk, and interaction of those. 

Section 3 justifies the choice of approximations for the analysed phenomena and 

introduces the research strategy. 

The sampling process and obtained data are described in Section 4. 

The process of data analysis and empirical results are reported in Section 5. 

Section 6 summarizes the study with interpretation of results, limitations and 

suggestions for further research. 
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2 THEORETICAL FRAMEWORK 

2.1. Corporate governance 

Corporate governance has been practiced for as long as corporations exist. It is an 

intrinsic feature of an organization with separated ownership and control. However, as 

a research area corporate governance has been considered for only about 30 years. The 

origin of the modern corporate governance research can be traced back to 18th century 

and Adam Smith’s (1776) “The Wealth of Nations”, where the author notices that 

people in charge of other people’s money would not take as much precaution as they 

would with their own. This idea of separation of ownership and control was revisited by 

Berle and Means (1932) it their prominent paper “The Modern Corporation and Private 

Property”. Jensen and Meckling (1976) brought yet closer the conception of modern 

corporate governance with their theory of the firm, which integrated the agency theory, 

the theory of property rights and the theory of finance. 

Nowadays there are many definitions of corporate governance. Shleifer and Vishny 

(1997) suggest that it “deals with the ways in which the suppliers of finance to 

corporations assure themselves of getting a return on their investment” (Shleifer and 

Vishny 1997:737). Cadbury Report gives a broader definition of corporate governance 

as “the system by which companies are directed and controlled” (Cadbury Committee 

1992). The Organization for Economic Cooperation and Development (OECD) defines 

corporate governance as “the way in which boards oversee the running of a company by 

its managers, and how board members are in turn accountable to shareholders and the 

company”1. Epps and Cereola (2007) see the essence of corporate governance in “how 

to ensure accountability of senior managers to their stakeholders while simultaneously 

providing executives with the autonomy and incentives they need to produce wealth-

producing strategies” (Epps and Cereola 2007:1137). Generally, corporate governance 

involves a set of relationships between company’s board of directors, its management 

team, its shareholders and other stakeholders (OECD 2004) and is aimed at mitigating 

the conflict of interests of all the interacting parties.  

The importance of corporate governance is hard to overestimate. It determines first 

how easily and on what conditions the company will attract external financing, later 

                                                        
1 From speech following the adoption of the 2004 Review of the OECD Principles of Corporate 
Governance, source: www.oecd.org 
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how effectively the resources will be allocated within the organization; and finally how  

profit will be distributed among parties involved. According to survey conducted by 

McKinsey and Company in 2002, investors “put corporate governance on a par with 

financial indicators when evaluating investment decisions”. Majority of investors are 

willing to pay a premium for companies with high governance standards. The 

premiums average from 12-14% in North America and Western Europe to over 30% in 

Eastern Europe and Africa (McKinsey and Company 2002).   

However, maintaining the high standard of governance comes at a cost. In order to be 

able to attract investments, corporations have to comply with legislation and stock 

exchange requirements, accept and fulfil debt covenants and undergo external audits. 

In order to ensure efficient allocation of resources internal auditing, incentive plans 

and monitoring are required. At the profit distribution stage the company has to 

prioritize: satisfying all stakeholders is not feasible. Besides, takeover threats, pressure 

from labour unions and media, and competition on the product market also require the 

company’s attention and shape its governance structure. These compliance and 

monitoring costs may reduce short-term earnings in favour of long-term sustainability 

and growth. However, marginal benefits from improving governance quality tend to 

decrease, and over-investment into such improvement will not be efficient. Therefore, 

as in any economic or political decision, a thorough analysis of incremental gains and 

costs, risk factors and driving forces is necessary in designing an optimal governance 

model within an organization.  

While the importance of corporate governance itself is hardly questioned, there is an 

open debate on how to measure governance quality. One trend among researchers is to 

analyse certain elements of governance mechanisms and their impact on companies’ 

performance (Daines, Gow and Larcker 2010:441). For example, Morck, Shleifer, and 

Vishny (1988) analysed the relationship between management ownership and market 

valuation of the firm. Daines and Klausner (2001) examined whether antitakeover 

provisions reduced firm value. Fich and Shivdasani (2006) consider the problem of 

busy boards. Coles, Naveen, and Naveen (2008) analysed the impact of board structure 

and board size on firm’s value. 

Other researchers take an integrated approach to evaluating corporate governance and 

combine individual governance elements into a single metric (Daines et al. 2010:441). 

For example, Gompers, Ishii, and Metrick (2003) construct a “Governance Index” 
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based on the companies’ provisions2 (e.g. classified board, cumulative voting, poison 

pills etc.) that restrict shareholder rights (and increase managerial power), and find 

that stronger shareholder rights are associated with “higher firm value, higher profits, 

higher sales growth, lower capital expenditures, and […] fewer corporate acquisitions”. 

Bebchuk, Cohen, and Ferrell (2009) based their entrenchment index (E-index) on six 

selected components of the Gompers et al.’s “G” score: “staggered boards, limits to 

shareholder bylaw amendments, poison pills, golden parachutes, and supermajority 

requirements for mergers and charter amendments”. 

Apart from governance metrics developed by academic researchers many commercial 

firms provide their corporate governance indices, for example Standard and Poor’s 

(S&P, discontinued in 2005, and The Corporate Governance Score (CGS)), Institutional 

Shareholder Services (the Corporate Governance Quotient, 2003 – 2009), The 

Corporate Library (TCL), Governance Metric International (GMI). Some of them will be 

discussed in Section 3.2.1. Ratings provided by commercial research and consulting 

firms are generally believed to be more reliable then academic indices: firstly, because 

they are based on a wider range of criteria; secondly, because they employ sophisticated 

quantitative algorithms and differentiated weights of factors rather than simple ‘‘good’’ 

or ‘‘bad’’ grades in equally-weighted criteria adopted by academics (Daines et al. 

2010:441, Bhagat, Bolton and Romano 2007:25).  Thirdly, these algorithms are tailored 

regularly to reflect current market trends, and weights of different criteria float to take 

into account current investors’ concerns, whereas most academic metrics employ static 

algorithms (Daines et al. 2010:441). Finally, commercial metrics usually rank each firm 

relative to peer groups (by industry,  size or country), whereas academic indices 

typically provide absolute measures and do not take into account systemic effects 

(Daines et al. 2010:441, Bhagat et al. 2007:25). 

However, there are a number of critiques on the usefulness of both academic and 

commercial governance ratings. Epps and Cereola (2007) investigate the relation 

between firms’ corporate governance ratings and their performance measured in terms 

of return on assets (ROA) and return on equity (ROE), and find no statistical evidence 

of such relation. Daines et al. (2010) examine the extent to which different governance 

metrics provide useful information for shareholders. The authors find little evidence 

that commercial rankings are useful in predicting subsequent undesirable outcomes, 

                                                        
2 The Investor Responsibility Research Center’s (IRRC) 24 corporate governance provisions 
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such as accounting restatements and shareholder litigation, as well as future operating 

performance, stock returns, and the cost of debt. Bhagat et al. (2007) review four 

academic governance metrics and find “no consistent relation between governance 

indices and measures of corporate performance” and conclude that “there is no one 

“best” measure of corporate governance” (Bhagat et al. 2007:5). Similarly, Bebchuk and 

Hamdani (2009) believe that academics and practitioners “should abandon the effort 

to develop a single governance metric”. Instead, the authors suggest adoption of 

“separate methodologies for assessing the governance of companies with and without a 

controlling shareholder” (Bebchuk and Hamdani 2009:1268). 

2.2. Credit risk 

On the most general level, credit risk is an investor's (lender’s) risk of loss in the event 

when borrower does not meet debt obligations. Investor’s losses may include lost 

interest and/or principal payments and increased collection costs. Credit risk arises 

whenever a debt is granted against borrower’s uncertain future cash flows. Lenders are 

compensated for taking credit risk with interest payments from the borrower. Apart 

from the probability of default, debt yields and ratings are determined by the degree of 

protection provided to the lenders in the form of debt covenants and restrictions 

(Bhojraj and Sengupta 2003:1). 

When assessing credit risk, lenders consider the following issues 

(www.riskglossary.com):  

 Counterparty’s default probability, or the likelihood that the borrower will not 
be able to meet their obligation either over the life of this obligation or over some 
specified time horizon; 

 Lender’s credit exposure, or the amount of money that can be potentially lost; 
and 

 Recovery rate, or the fraction of the exposure that may be recovered through 
bankruptcy proceedings or some other form of settlement. 

Researchers analysed a number of factors affecting credit risk. Fisher (1959) defines 

risk of default as a function of three variables: “the coefficient of variation of the firm's 

net income over the last nine years”, “the  length  of time  the  firm has  been  operating  

without  forcing  its  creditors  to take  a loss” and “the  ratio  of  the  market value  of 

the  equity  in the firm to the par value  of the firm's debt” (Fisher 1959:217). In other 

http://www.riskglossary.com/
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words, a firm’s risk of default is determined by the degree of uncertainty of its future 

cash flows, its credit history and leverage. 

Fama and French (1992) study the effect of market beta, size (market capitalization), 

earnings-to-price ratio, leverage and book-to-market equity ratio on stock returns and 

suggest size and book-to-market as best predictors. Fama and French (1993) extend 

these findings to bond returns: If markets are integrated, same factors should also 

apply to bonds. Additionally, they identify two term-structure factors driving bonds’ 

risk and returns: “deviation of long-term bond returns from expected returns due to 

shifts in interest rates”, and “the difference between the return on a market portfolio 

[…] and the long-term government bond return” (Fama and French 1993:7). 

Asquith, Gertner and Scharfstein (1991) examine inter alia the structure of companies’ 

liabilities and find that companies whose bank debt is secured and those with debt 

subordination are more prone to bankruptcy. Further, Gopalan, Song and Yerramilli 

(2010) investigate the effect of companies’ debt maturity structure on its credit quality. 

The authors show a positive correlation between firm’s proportion of debt maturing 

within one year and its credit risk, measured in yield spreads. They also argue that 

companies with higher proportion of debt maturing within a year are more prone to 

sharp rating downgrades. The authors explain these effects with a rollover risk caused 

by short-maturity debt financing. Luciano and Nicodano (2008) argue that leverage is 

an important factor for parent – subsidiary relationship, where parent company 

guarantees debts issued by its subsidiary. The authors find that for the guarantor 

optimal leverage is close to zero. For the guarantee, however, optimal leverage is close 

to 100 per cent, as it allows fully exploit the tax shield benefit at low default costs. 

Various tools have been created to assess and manage credit risk. Many companies 

employ credit risk departments, whose job is to assess financial health of their 

customers. Lenders use credit scorecards to rank existing and potential customers 

according to their risk level, and then choose appropriate risk management strategies. 

Others rely on external experience and use credit ratings provided by credit rating 

agencies (CRAs).  

Rating agencies assess credit risk (risk of default) and assign ratings to issuers of 

certain types of debt, as well as the debt instruments themselves. They provide easy-to-

use measurements of relative credit risks, thus reducing information asymmetry and 

increasing efficiency of the market. The most recognized ratings are provided by three 
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largest agencies often referred to as “the Big Three” – Moody’s, Standard & Poor’s and 

Fitch Group. Together they hold 95 per cent3 of the market. Rating agencies base their 

evaluations mainly on financial indicators found in or calculated using companies’ 

financial statements. 

Despite wide recognition, commercial credit ratings have also been criticized. One of 

the reasons is that credit rating agencies are paid by debt-issuing companies, who wish 

to be rated. This arrangement may lead to 1) only better performing issuers willing to 

be rated (and skewed probability distribution of credit ratings as a result); and 2) rating 

agencies being reluctant to downgrade rating in fear of losing a customer. Another 

reason for criticism is a concern that too close and familiar relationship between rating 

agencies and management of client companies may potentially impede the 

objectiveness of judgment. However, despite criticism, commercial credit ratings 

remain an important factor in investment decision-making and draw much attention of 

business world, regulators and media. 

2.3. The effect of corporate governance on debt holders 

Different approaches to corporate governance can be found in the literature, and one of 

the important topics of discussion is whose interests governance systems should 

advocate. Supporters of stakeholder view argue that sustainability can only be ensured 

by pursuing joint interests of all stakeholders, including stockholders, employees, 

customers, society etc. Opponents of this theory argue that it is not possible to align 

divergent interests of all parties. 

While stakeholder approach is closer to normative philosophical thought, positive 

financial research sees the main goal of corporation and corporate governance in 

maximizing shareholder’s wealth. In other words, business community widely agree 

that the main principal of a corporation are the shareholders. 

However, apart from equity capital, debt is an important source of financing corporate 

investments. While corporate governance mechanisms protect the interests of 

shareholders, creditors’ positions are secured by the fixed nature of debt payments, 

priority of claim for corporation’s earnings and assets, and various debt covenants, e.g. 

limits on leverage and debt subordination. But how are the interests of shareholders 

and debt holders related? How does borrowers’ corporate governance affect lenders? 

                                                        
3 Hill, C. A., 2002. Rating Agencies Behaving Badly: The Case of Enron. Conn. L. Rev. 35, 1145 
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These problems can be approached from two perspectives – bankruptcy risk and 

takeover risk. 

2.3.1. Bankruptcy perspective 

On the one hand, strong corporate governance aimed at shareholder profit 

maximization ensures proper management performance, efficient allocation of 

resources, sound investment strategy and reliable reporting. These factors improve 

company’s financial health and creditworthiness, reduce information asymmetry 

between the firm and outside investors, reduce default risk and ultimately benefit debt 

holders. Sengupta (1998) showed that bond ratings (cost of debt capital) are positively 

(negatively) correlated with the quality of corporate disclosure. Bhojraj and Sengupta 

(2003) find that greater institutional ownership and stronger outside control are 

associated with lower bond yields and higher credit ratings. At the same time, 

governance weaknesses, such as a passive board of directors or management 

entrenchment, destroy shareholder value and in worst cases lead to default on 

company’s debt obligations.  

On the other hand, the interests of stockholders and bondholders might be opposed, 

especially when a company approaches the situation of financial distress. In this case 

maximizing shareholders’ outcome may lead to making value-destroying decisions, and 

thus harm debt holders.  For example, a company approaching bankruptcy evaluates a 

high-risk project with relatively small upfront investment. If the project fails, the 

stockholders lose their initial investment and the debt holders’ losses depend on how 

unsuccessful the project was. However, if the project turns a success, the company is 

expected to avoid bankruptcy, overcome financial distress and generate a potentially 

unlimited cash flow to equity. This chance creates an incentive for the shareholders to 

gamble at the debt holders’ expense. The latter however are not compensated for the 

increased risk because of fixed size of debt or fixed interest rate on bonds. The problem 

of undertaking negative-NPV (and thus value destroying) projects is known as over-

investment. Alternatively, a positive-NPV project might be rejected in the face of 

financial distress (if it is risky and requires significant up-front investment). This effect 

is known as under-investment.  

Finally, the stockholders may insist on divesting of less risky assets and reinvesting in 

more risky ones, known as asset substitution. This strategy potentially inflates return to 

equity, but at the same time increases the risk of default and bankruptcy costs, reducing 
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the expected return to creditors. Thus, the firm value is transferred from debt holders 

to shareholders. 

Generally, equity holders tend to be more risk seeking than providers of debt capital, as 

they risk their fixed investment for potentially unlimited return. Debt holders’ return is 

limited to interest payments negotiated in advance; hence, an increase in risk reduces 

their expected return (Jensen and Meckling 1976:41, Agrawal and Mandelker 

1987:826). This idea is also supported by Fahlenbrach and Stulz (2010), who examined 

the performance of US financial institutions during the recent economic crisis. They 

established that better alignment of managerial compensation to shareholders’ returns, 

as one of the elements of shareholder protection, did not improve banks’ performance 

during the financial crisis. The authors conclude that banks’ CEOs “with better 

incentives to maximize shareholder wealth took risks that other CEOs did not” 

(Fahlenbrach and Stulz 2010:26), thus increasing overall company risk to a 

disadvantage of debt holders.  

As we have already established, debt holders might be concerned with shareholder 

dominance. Logically, we can hypothesize, that companies with stronger shareholder 

protection and shareholder activism should face higher costs of debt in order to 

compensate creditors for potentially higher risk and bankruptcy losses, emerging from 

shareholders’ decisions. This theoretical inference can be found, for example, in Berk 

and DeMarzo (2007:500). 

However, empirical studies provide opposite evidence: Cost of debt capital tends to be 

lower for better governed companies. Byun (2007) examines Korean businesses to find 

that firms with higher corporate governance standards pay lower interest rates and 

have higher bond ratings. Similarly, Blom and Schauten (2006) in their study of 

European bond issuers show that better governed corporations face lower costs of debt 

financing.  

Summarizing all above-mentioned considerations, we can conclude that although in 

cases of bankruptcy debt holders might be exploited, they believe bankruptcy is less 

likely in presence of sound governance practices. Hence, the interests of shareholders 

and debt holders are aligned in periods of financial stability and conflict in cases of 

distress.  
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2.3.2. Takeover perspective 

Apart from potential bankruptcy, debt holders may be alert to changes in corporate 

ownership. Antitakeover provisions are generally viewed as a mechanism that limits 

shareholders’ rights and ability to influence the management, thus putting both equity 

and debt holders at risk of managerial opportunism. However, stronger shareholder 

rights, while a powerful management disciplining device, are not always beneficial for 

the creditors. There is much evidence of negative impact of takeovers on debt holders’ 

wealth (Asquith and Wizman (1990), Warga and Welsh (1993), Billet, King and Mauer 

(2004)). The overall effect of governance quality, in terms of shareholder protection, on 

lenders is equivocal and balances between takeover risks and agency risks. 

Klock, Mansi and Maxwell (2004) find that companies with strongest shareholder 

rights (weakest antitakeover provisions) tend to face higher cost of debt financing, 

while weaker shareholder rights are associated with significantly lower risk to debt 

holders and lower cost of debt. The authors conclude that “antitakeover governance 

provisions, although not beneficial to stockholders, are viewed favourably in the bond 

market” (Klock, Mansi and Maxwell 2004:3). 

Ashbaugh, Collins and LaFond (2004) analysed the association between Standard & 

Poor’s credit ratings and governance practises captured by The S&P Corporate 

Governance Scoring system. They found that company’s credit rating is (1) negatively 

related with the number of block holders with at least a 5% ownership in the firm; (2) 

positively associated with weaker shareholder rights in terms of takeover defences; (3) 

positively correlated with the degree of financial transparency; and (4) positively 

related to board independence, board stock ownership and expertise, and negatively 

related to CEO power on the board. 

Further, Cremers, Nair and Wei (2007) examine the effects of shareholder governance 

mechanisms on bondholders in the face of potential takeovers and find that stronger 

shareholder control (presence of an institutional blockholder) is associated with higher 

yields and lower ratings if takeover vulnerability is high. In contrast, with stronger 

antitakeover provisions (lower takeover risk) the presence of an institutional 

blockholder is viewed positively by bondholders and results in lower cost of capital and 

higher credit ratings. This finding suggests that indeed bondholders are opposed to 

takeover risk, but in the absence of such risk they view strong shareholder control as a 

good disciplining mechanism and a remedy to free-rider problem. 
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In general, literature provides mixed evidence on the effect of high quality of borrower’s 

corporate governance on credit risk, debt ratings and yields. This variation can be 

explained by the fact that authors take different perspectives on shareholder – debt 

holder conflict, employ different approximations of the quality of corporate governance 

(separate elements or aggregated metrics) and different indicators of credit risk (firm 

ratings, bond ratings, yields).  
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3 RESEARCH STRATEGY 

In the following section we consider various metrics of the quality of corporate 

governance and credit risk and justify the choice of approximations for these 

phenomena to be used in this study. In order to ensure appropriate analysis of data, we 

need to know how these data were generated. Thus, we will review methodology of the 

chosen indicators. Finally, our approach to analysis of correlation between governance 

quality and credit risk will be introduced in the end of this section. 

3.1. Quality of corporate governance – CGQ score 

3.1.1. Justification of choice 

As mentioned above, a number of metrics of corporate governance quality have been 

designed by academics and commercial firms. While allowing for the criticism of 

usefulness and credibility of governance metrics in general and commercial ratings in 

particular, we appreciate the advantages of tools developed by rating firms and will 

concentrate on one of them. Table 1 compares four commercial governance metrics.  

The GMI and TCL metrics grade companies in a relatively aggregate scale: 10-point and 

6-point scales respectively. This aggregation might make quantitative analysis less 

accurate, especially in combination with Moody’s 21-point alpha-numerical grading. 

The AGR score employs a detailed 100-point scale. However, although it includes some 

governance criteria, it is mainly focused on assessing the company’s financial figures.  

The CGQ metrics is concerned primarily with corporate governance issues and provides 

both an absolute raw score and relative percentile scores with a detailed 100-point 

scale. Besides, it covers over 9,000 companies globally, providing a potentially large 

population for analysis. 

The CGQ ranking is based on data derived from public disclosure documents, press 

releases, and corporate websites, and further reviewed and verified by ISS’ corporate 

governance analysts. 
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Table 1 A comparison of four governance quality metrics4 

Metrics GMI TCL 

AGR 
Accounting and 

Governance 
Risk 

CGQ 
Corporate 

Governance 
Quotient 

Producer GovernanceMetrics 
International 

The Corporate 
Library 

Audit Integrity RiskMetrics / ISS 

Scope Over 4100 
companies 

Over 3000 public 
U.S. companies 

Over 9000 
companies 

Over 9000 
companies 

Criteria 600 variables based 
on seven categories 
including 
compensation, 
takeover defenses, 
board membership, 
compliance with 
securities 
regulations, listing 
requirements and 
governance codes 

Subjective 
judgment and 
expertise in 
private 
assessment of a 
firm’s governance 
quality. 
120 variables in 
four specific areas 
(board and 
succession 
planning, CEO 
compensation, 
takeover defenses, 
and board-level 
accounting 
concerns) 

200 accounting 
and governance 
metric; 3,500 
variables. 
Assessment of 
financial 
statement risk  - 
the risk that 
financial 
statements do not 
accurately reflect a 
company’s true 
financial condition 

225 variables 
based on 65 
criteria in four 
broad areas: 
board of directors, 
executive and 
director 
compensation, 
anti-takeover 
provisions, audit. 

Grading 1.0 (lowest) to 10.0 
(highest). 

Grades “A” to “F” 0 to 100 from 
‘‘Very Aggressive’’ 
to ‘‘Conservative’’ 

Absolute raw 
score and 0 to 100 
percentile score 

The research is financed with subscription fees paid by institutional investors for ISS 

services. ISS also provides payable consulting services to public companies willing to 

improve their CGQ scores (Bebchuk and Hamdani 2009:1275). 

ISS re-profiles companies every 120 days or at least 3 times per year. Additionally, CGQ 

analysts update company’s individual indicators as changes are detected. Companies 

submit updates to the research team.  

  

                                                        
4 The table is based on Daines, Gow and Larcker (2010) and Epps and Cereola (2008) 
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Although ISS discontinued issuing CGQ ranking in 20095, available data set on years 

2003 to 2009 will be sufficient for the purposes of this study. 

3.1.2. Methodology 

In order to ensure appropriate usage of data, we need to know how these data were 

obtained and what factors influence them.   

The CGQ methodology consistently applies a set of 65 criteria of corporate governance 

quality, categorized into eight major areas: 1). board of directors; 2). audit; 3). charter 

and bylaw provisions; 4). laws of the state of incorporation; 5). executive and director 

compensation; 6). qualitative factors; 7). ownership; and 8). director education. 

Although the metrics uses different sets of rating criteria for U.S. and non-U.S. firms, 

the two sets considerably overlap (Bebchuk and Hamdani 2009: 1275). 

Each criterion is evaluated on a standalone basis; and some criteria are also considered 

in combination under the premise that corporate governance is enhanced by the 

presence of selected combinations of favorable governance provisions. Based on the 

criteria and combinations of criteria the metrics constructs a total of 225 variables.  

Variables are evaluated on a quintile basis; sub-scores are expressed as 1 to 5:  

 5 indicates that company is in the top quintile in a governance area;  

 1 indicates that company is in the bottom quintile in a governance area. 

Raw score is generated from the profile; then relative ranking is computed. Each 

company gets two CGQ ratings: the first compares it with other companies in the same 

market index, and the second – with the same industry group. Australian, German, 

British, French and Japanese companies are also ranked relatively to their “neighbors” 

from the same country. 

The ranking is displayed in percentiles: it shows how many per cent of companies (in 

the index, industry or country) perform worse than the ranked company. 

                                                        
5 In March 2010 ISS offered a new metric – Governance Risk Indicators (GRId). It is based on 
70 variables in four categories – audit, board, compensation, and shareholder rights, – and 
provides only absolute scores, rather than relative rankings for index, industry and country peer 
groups. In February 2012 a new version (GRId 2.0) was launched. Source: 
http://www.cogentcompensation.com/images/resources/116189r1_Alert_RiskMetrics_CC.pdf 

http://www.cogentcompensation.com/images/resources/116189r1_Alert_RiskMetrics_CC.pdf
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3.2. Credit risk – Moody’s rating  

3.2.1. Justification of choice 

Credit risk can be assessed and managed in different ways. Many companies employ 

credit risk departments whose job is to assess creditworthiness of their customers. 

Lenders often use credit scorecards to rank existing and potential customers according 

to their risk level. One widely recognized estimation of credit risk is credit rating 

produced by three largest agencies often referred to as “the Big Three” – Moody’s, 

Standard & Poor’s and Fitch Group. Rating agencies base their evaluations mainly on 

financial indicators found in or calculated using companies’ financial statements. 

A separate research might be undertaken to compare ratings given by different agencies 

to the same companies or securities; discrepancies in the evaluation to be spotted and 

analyzed. However, the author’s experience shows that the three ratings are generally 

consistent, with possible temporary differences due to rating revisions. Thus, a single 

rating tool will be sufficient for the purposes of this research. In this paper Moody’s 

credit ratings will be mainly used as an approximation for credit risk. 

3.2.2. Methodology 

Moody’s assessment of firms’ performance is based on the information found in or 

calculated using companies’ financial statements, derived from other observations or 

estimated by Moody’s analysts. Both historical and projected financial results are used 

in the rating process. 

Moody’s uses different methodology for rating issuers and securities that represent 

different industries. The methodology described below is used for assessing credit risk 

for distribution and supply chain services companies. The material is available at 

www.moodys.com to registered users. 

The basic Moody’s rating grid represents four key factors: 1). scale; 2). business profile; 

3). operating performance and stability; 4). financial leverage and coverage. Each of 

these composite factors includes a number of sub-factors or metrics. For each of these 

factors and sub-factors Moody’s assigns weights in the grid that reflect their relative 

importance for issuers in this sector (see Figure 1).  
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Figure 1 Moody’s rating factor / sub-factor weighting (Source: www.moodys.com) 

After estimating or calculating each sub-factor, potential outcomes for each of the nine 

sub-factors are mapped to a broad Moody’s alphabetical rating category (i.e., Aaa, Aa, 

A, Baa, Ba, B, Caa or Ca). Figure 2 illustrates the mapping of factor “Scale” to rating 

categories. Other factors are mapped in a similar way. 

 

Figure 2 Mapping factor “Scale” to rating categories (Source: www.moodys.com) 

Broad factors’ rating is determined as weighted average of the rating of its sub-factors. 

Issuer’s total rating represents a weighted average of broad factors’ ratings. 

To each of its ratings, except Aaa, Ca and C, Moody's appends numerical modifiers 1, 2 

and 3. Lower modifiers correspond to higher rating. As a result a 21-point alpha-

numerical system is developed. Figure 3 illustrates symbols applied to long-term 

corporate obligations. Issuer ratings are expressed according to the same general long-

term scale. 

http://www.moodys.com/
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Figure 3 Moody’s alpha-numerical rating symbols and their definitions (Source: 
www.moodys.com) 

The four composite rating factors capture all considerations that are relevant for credit 

risk assessment. The described methodology does not include many important factors, 

such as end market diversity, quality and experience of management, assessments of 

corporate governance and quality of financial reporting and information disclosure. 

The Moody’s approach to rating represents a trade-off between simplicity, that 

enhances transparency, and greater complexity, that ensures more exact risk 

assessment. 

3.3. Research process 

In the previous sub-sections we have discussed the choice of approximations for 

governance quality and credit risk and investigated the origin of data, methodology of 

their generation and factors that affect the data. Further steps of the analysis are as 

follows:  

http://www.moodys.com/
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1) To collect a sample of observations. Criteria for sampling, the choice of a sample 
size and the sampling process will be discussed in Section 4.1. 

2) To determine the type of collected data, their scale of measurement and distribution 
shape. We will identify methods applicable to such data and limitations of these 
methods. Section 4.2 will summarize our findings. 

3) To apply chosen methods; obtain, interpret and compare results, and draw 
conclusions. 
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4 DATA  

4.1. Criteria for sample selection 

As mentioned before, CGQ scores and Moody’s credit ratings were used as 

approximations for the quality of corporate governance and credit risk, respectively. 

Excel spreadsheets with CGQ scores for non-US companies for years 2003 – 2009 were 

obtained from a database at Hanken School of Economics. Information on credit 

ratings was available at www.moodys.com to registered users. 

4.1.1. Control for systemic factors 

In both analyzed characteristics – the quality of corporate governance and credit risk – 

individual companies are affected by systemic factors. Governance quality within a firm  

depends to a great extent on financial and economic development of the country of 

incorporation, general quality of its legislation, enforcement of law, and country-

specific level shareholder, debt holder and other stakeholder protection (Doidge, 

Karolyi and Stulz 2006, Roe 2003). Similarly, systemic risks on industry and country 

levels may affect credit risk of individual companies. Therefore, control for systemic 

factors is necessary in order to avoid distortions in the results. 

Initially, the author planned to control for systemic factors immediately at the sampling 

stage. The influence of sovereign risk was supposed to be eliminated by focusing on 

companies in one country or countries with similar sovereign debt rating. Industry 

effects on credit risk could have been eliminated by considering companies in one 

industry. However, this sampling strategy could have led to three problems. Firstly, if 

observations were collected within one country and one industry, the sample might 

have been insufficient. Secondly, such a sample would have been poorly representative 

for the whole population of companies from different countries and industries; and the 

results might not have been generalizable. Finally, the author would have to give a good 

justification for the choice of specific country(ies) and/or industry(ies) to be analyzed. 

Arbitrary favoring one economic environment would have been unscientific.  

The author chose a different sampling strategy and collected observations from 

different countries and industries, creating a representative random sample of 

sufficient size. The influence of systemic factors will be subject to separate analysis. 

http://www.moodys.com/
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4.1.2. Time factor 

Time factor is important in the analysis of association between two performance 

indicators. There might be a time gap between an actual change in credit risk or quality 

of corporate governance and revision of the respective indicator by an assessing agency. 

Moreover, sharp changes in one of the variables, captured before the other variable is 

revised, may distort the results of the analysis. The author assumed that financial crisis 

of 2008 – 2009 was the time of increased fluctuation in companies’ credit risk. For this 

reason, we should not base our analysis on observations registered during years 2008 – 

2009. 

Focusing on several years of observation could have provided a potentially larger 

population and demonstrate the relationship in dynamics. However, characteristics of 

the same companies in different years might be closely correlated: if a specific firm 

performed poorly last year, this year it is likely to underperform as well. As a result, 

autocorrelation in residuals would have violated the assumption of uncorrelated errors, 

necessary for regression analysis. For this reason, the author decided to consider a 

single year of observations. Since RiskMetrics discontinued issuing CGQ scores after 

2009, year 2007 was chosen as the most recent, non-crisis year when CGQ scores were 

still available. 

4.1.3. Sampling process 

CGQ scores as of 2007 were available as an Excel spreadsheet. Moody’s credit ratings 

were not aggregated in a single file, but were available for registered users at 

www.moodys.com by entering a name of a specific company into the search field. Thus, 

the sampling process was based on the list of 2360 non-US companies in the CGQ 2007 

spreadsheet. 

2360 companies assessed with CGQ score and about 78000 companies rated by 

Moody’s formed two data sets. All complete observations, e.g. companies with both 

assessments, constituted the population to be analysed.  

Because collecting credit ratings was time consuming, it was unreasonable to work 

through the whole population before choosing a sample. Decision was made to collect a 

sample of first n complete observations. 

http://www.moodys.com/
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The initial set of companies in the CGQ list was organized in an alphabetical order. In 

terms of country of incorporation, industry and the CGQ score the set can be 

considered to be ordered randomly. Thus, a sample composed by first n complete 

observations can also be regarded as random. 

In order to ensure good representation of population a sample should be large enough. 

There are different methods to determine optimal sample size. For relatively small 

populations (e.g. 200 items or less), a census approach, or examining the entire 

population is appropriate.  

Another strategy is to use the sample size conventional in similar studies. Literature 

review can provide guidance about "typical" sample sizes in a particular research area. 

However, this approach may yield discrepant results. In our case, for example, some 

studies referred to in the literature review employed relatively large samples, e.g.: 

 Coles, Naveen and Naveen (2008) used 8,165 observations, 

 Daines, Dow and Larker (2010) – 6,827, 

 Fich and Shivdasani (2004) – 3,366 observations for 508 industrial 
companies across the seven years,  

 Gompers, Ishii and Metric (2003) – approximately 1500 firms during the 
1990s,  

 Gopalan, Song and Yerramilli (2009) – 25,516 observations,  

whereas other studies  used smaller samples, e.g.: 

 Ashbaugh, Collins and LaFond (2004) took 906 observations, 

 Epps and Cereola (2008) – 273 firms in 2004, 269 firms in 2003, 256 firms in 
2002, 

 Fisher (1959) – 366, 

 Daines and Klausner (2001) – 310 firms, 

 Agrawal and Mandelker (1987) – 206, 

 Asquith, Gertner and Scharfstein (1991) – 102 observations. 

A formal approach to determine an appropriate sample size is to use one of several 

formulas or published tables. In our case the suitable formula is (Israel, 1992) 
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        ,   (1) 

where n – the required sample size, 

N – population size, 

e – level of precision (sampling error). 

Sample sizes for different population sizes and levels of precision calculated using 

Formula 1 are summarized in Appendix 1. 

The exact size and composition of the population (complete observations, companies 

with both CGQ score and Moody’s rating) is unknown. However, assumptions on the 

population size were made during the sampling process based on the proportion of 

complete observations in the list of companies with CGQ score. Estimated population 

size is approximately 1000 items. According to the table in Appendix 1, at level of 

precision ±5% and confidence level 95%, the necessary sample size is 286. We will 

round this number to 300 items. 

Thus, the author collected a random sample of 300 complete observations, e.g. 

companies that had both CGQ score and Moody’s credit rating in 2007. Figure 4 

illustrates the relation between sets of data, population and sample. 

Figure 4 Data sets, population and sample 

Companies with 
CGQ score in 
2007 

Size of set: 2360 
companies 

Sample: 
300 

observations 

Population 

Companies with Moody’s 
rating in 2007 

Size of set: approx. 
78000 corporations 
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4.2. Data 

To be able to work with data we need to determine the type of data, their characteristics 

and which methods are applicable to such data. 

Statisticians define four scales of measurement: nominal (also called categorical), 

ordinal, interval and ratio. This approach was proposed by psychologist Stanley S. 

Stevens in 1946. The scale of measurement indicates the amount of information 

contained in the data and suggests the most appropriate methods of statistical analysis 

(Anderson et al. 2009). 

Nominal (or categorical) data are those that have two or more categories, but there is 

no intrinsic order to the categories. Nominal data can be numeric or non-numeric. 

Permitted statistical operations are limited to count, mode and contingency correlation 

(Stevens 1946). Ordinal data have all the properties of nominal data, but the order or 

ranking of the data is meaningful. Ordinal data can also be numeric as well as non-

numeric. Apart from tools applicable to nominal data, the range of meaningful statistics 

for ordinal data includes median and percentiles (Stevens 1946). If the data 

demonstrate all properties of ordinal data and the categories are equally spaced (i.e. the 

intervals between values are expressed in terms of a fixed unit of measure) then the 

data are known as interval. Those data are always numeric. Mean, standard deviation, 

correlation, regression and analysis of variance are appropriate statistical tools for 

interval data. Finally, ratio data exhibit all properties of interval data and the scale has 

a fundamental zero point. This makes the ratio of two values meaningful. Ratio data 

must be numeric. In addition to all above mentioned statistical operations, ratio data 

allow for calculating geometric mean, harmonic mean, coefficient of variation, and 

logarithms. 

Data can also be classified as qualitative or quantitative. Qualitative data use either 

categorical or ordinal scale of measurement and can be numeric as well as non-

numeric. Quantitative data are always numeric and use either interval or ration scale. 

Quantitative data can be either discrete or continuous. Discrete data assume either a 

finite number of values or an infinite sequence of values such as 0, 1, 2… Continuous 

data might assume any numerical value within a range, including fractions and 

decimals. 
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Different types of data imply different approaches to their analysis. Most of the 

statistical methods referred to as parametric require the use of interval or ratio data. 

With these scales of measurement arithmetic operations, means, variances, standard 

deviations and other statistics are meaningful and can be interpreted. For categorical 

and ordinal data, it is inappropriate to compute such statistics; therefore, parametric 

methods cannot be used. Such types of data can be analysed using non-parametric 

methods. These methods require less restrictive assumptions on the probability 

distribution. 

4.2.1. CGQ scores 

From all information found in the CGQ spreadsheet, we were primarily interested in 

companies’ Raw CGQ Score. According to RiskMetrics’ methodology, the Raw Score is 

calculated as a sum of sub-scores in 225 criteria and is an absolute metric that can be 

used for comparison of corporate governance quality of different companies. To control 

for country and industry systemic effects we will also use County CGQ and Industry 

CGQ Scores respectively. 

The Raw CGQ Score is thus quantitative discrete6 variable. It is a ratio variable, because 

it has a fundamental zero point, and its mean, variance and standard deviation are 

meaningful and interpretable. Table 2 gives descriptive statistics for the Raw Score 

data. 

Table 2 Descriptive statistics for the Raw CGQ Score 

Count 300 

Mean 37,3 

Median 38,9 

Variance 328,44 

Standard deviation 18,123 

Most parametric statistical methods require continuous data with normal probability 

distribution. Although the Raw CGQ Score is discrete, the increments between adjacent 

scores are small (0,1) and we can treat the Raw Score as continuous variable for the 

purposes of this study. 

                                                        
6 Because sub-scores used for calculating the Raw CGQ Score are discrete, the Raw Score can 
only take certain values and is thus discrete 
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Further, we must check whether the Raw Scores are distributed normally. By visual 

judgment, the probability distribution graph for the Raw Score (Figure 5) resembles a 

skewed bell-shaped curve.  

 

Figure 5 Probability distribution of the Raw Score 

However, in order to avoid subjectivity in judgment we should run a formal test for 

normality. Let us set the following hypotheses: 

H0: The population of Raw Score has a normal distribution with 

mean 37,32 and standard deviation 18,12 

H1: The population of Raw Score does not have a normal 

distribution with mean 37,32 and standard deviation 18,12 

We divide the data into deciles and compare the observed frequency for each decile 

with the expected frequency. Then we calculate Pearson's cumulative test statistic using 

the following general formula: 

      ,   (2) 

where fi – observed frequency for category i; 

ei – expected frequency for category i; 

k – number of categories. 

If the null hypothesis is true, distribution of X2 can be approximated by a chi-squared 

distribution with  k – s – 1 degrees of freedom, where k is the number of categories and 

s – number of parameters used in fitting the distribution. The null hypothesis should be 

-25,4 -5,4 14,6 34,6 54,6 74,6
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rejected if the value of the test statistic is large. Computations for the test statistic are 

shown in Table 3. 

Table 3 Computations of Pearson’s X2 test statistic 

Raw Score deciles 
 

  fij eij fij - eij (fij-eij)2 (fij-eij)2 / eij 

Lower 10% 14,123 
 

Less than 14,12 39 30 9 81 2,7 

Lower 20% 22,097 
 

14,12 to 22,1 32 30 2 4 0,1333333 

Lower 30% 27,897 
 

22,1 to 27,9 13 30 -17 289 9,6333333 

Lower 40% 32,79 
 

27,9 to 32,79 22 30 -8 64 2,1333333 

Mid-value 37,3207 
 

32,79 to 37,32 32 30 2 4 0,1333333 

Upper 40% 41,851 
 

37,32 to 41,85 28 30 -2 4 0,1333333 

Upper 30% 46,745 
 

41,85 to 46,74 30 30 0 0 0 

Upper 20% 52,544 
 

46,74 to 52,54 33 30 3 9 0,3 

Upper 10% 60,518 
 

52,54 to 60,52 44 30 14 196 6,5333333 

   
60,52 and more 27 30 -3 9 0,3 

   
Σ 300 300 
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For our Raw Score data the test statistic equals 22.  The number of degrees of freedom 

equals k – s – 1, where k – number of categories and s –number of parameters used in 

fitting the distribution. For our data k = 10, s = 2 (two parameters – the mean and 

standard deviation). So the number of degrees of freedom equals 10 – 2 – 1 = 7. 

According to the table of chi-squared distribution, p-value is less than 0,005. At 0,05 

level of significance, p < α = 0,05 and we reject the null hypothesis. We conclude that 

the population of Raw Scores does not have a normal distribution. 

The fact that the Raw Score is not normally distributed limits the credibility of results 

of parametric statistical methods that assume normal distribution of the variables. 

Therefore, we will verify the results of parametric procedures (simple and multiple 

regression analysis) with non-parametric methods that pose fewer restrictions on the 

distribution of data. Both parametric and non-parametric approaches will be discussed 

in more detail in Section 5. 

4.2.2. Moody’s credit ratings 

Moody’s uses a 21-point alpha-numerical scale for denominating credit risk. The credit 

rating data are qualitative and discrete. They are of categorical nature (21 categories); 

they have clear ordering (descending from Aaa to C). However, according to the 
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Moody’s methodology, the intervals between the rating categories are unequal. More 

precisely, the intervals increase with increase of the credit rating (review Figure 2).  

Dilip, De and Mohapatra (2009) in their study on sovereign credit ratings translate 

alpha-numeric rating scales into simple 21-point scale with 1 denoting the highest 

rating and 21 – the lowest. Altman and Rijken (2004) use a similar approach in 

translating Standard & Poor’s and Fitch’s ratings into 16-point scale, and Gopalan, 

Song and Yerramilli (2009) translate Standard & Poor’s ratings into 22-point scale.  

However, such flat conversions might be considered inappropriate, because the 

intervals between the rating categories are unequal.  

The author tried to develop a suitable progressive scale. However, Moody’s 

methodology implies different intervals between categories for different risk criteria. 

Hence, creating a uniform progressive numerical scale, if even possible, is complex and 

might require a full-scale research. 

Therefore, we will first employ a flat numerical scale in order to perform traditional 

regression analysis. 25 points will be distributed among 25 rating symbols so that the 

highest rating will be assigned 25 and the lowest – 1 score points. Note that the original 

Moody’s methodology does not divide ratings below Caa3 into sub-grades. However, we 

use the omitted symbols to ensure proportional distribution of numerical scores 

throughout the whole range of credit grades. In Table 4 the fictive ratings are shown in 

brackets.  

Using this numeric scale for regression analysis we must take into account that this flat 

conversion underestimates the highest rated observations. Thus, correlation 

coefficients might be understated. 
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Table 4 Translation of Moody’s rating symbols into numeric scores 

Moody's alpha-
numeric rating 

symbol 

Numeric 
score 

 

Moody's alpha-
numeric rating 

symbol 

Numeric 
score 

Aaa 25 

 

B1 12 

Aa1 24 
 

B2 11 

Aa2 23 
 

B3 10 

Aa3 22 
 

Caa1 9 

A1 21 
 

Caa2 8 

A2 20 
 

Caa3 7 

A2 19 
 

Ca 6 

Baa1 18 
 

[Ca2] [5] 

Baa2 17 
 

[Ca3] [4] 

Baa3 16 
 

C 3 

Ba1 15 
 

[C2] [2] 

Ba2 14 
 

[C3] [1] 
Ba3 13 

      

In order to eliminate this translation effect, in addition to regression analysis we will 

also run non-parametric tests using the original alpha-numeric rating symbols and 

handling credit ratings as ordinal data. Research process and results of parametric and 

non-parametric tests are reported in the next section. 
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5 RESEARCH AND RESULTS 

5.1. Regression analysis 

Regression analysis is one of the most widely used statistical tools to assess 

relationships between variables. It dates back to early 19th century and the method of 

least squares, proposed by Legendre and Gauss.  

Classical underlying assumptions for regression analysis include: 

 The sample is representative of the population for the inference prediction; 

 The error is a random variable with a mean of zero; 

 The independent variables are measured with no error; 

 The predictors are linearly independent; 

 The errors are uncorrelated; 

 The variance of the error is constant across observations. 

The actual data, however, rarely satisfies all assumptions; and regression analysis is 

sometimes used even though the assumptions are not true. In our case, the sample is 

random and of appropriate size and can be regarded as representative; the error plot 

displays no pattern, suggesting that the errors are random and uncorrelated. However, 

there might be a measurement error in the independent variables, as the Raw CGQ 

Score is only an approximation of governance quality. Besides, non-normal distribution 

of the Raw Score may also limit credibility of results of regression analysis. 

Nevertheless, we will run regression procedures, taking into consideration limitations 

of the data, and then verify the results with non-parametric methods. 

5.1.1. Simple regression 

In order to assess general relationship between governance quality and credit risk, we 

run a simple regression with the Raw CGQ Score as an independent variable and 

numeric credit rating as a dependent variable. We get the coefficient of determination 

R squared equal 0,008, suggesting that only 0,8 per cent of variation in credit rating 

can be explained by the Raw Score. At 0,05 level of significance with p-value equal to 

0,13 the relationship is insignificant. We conclude that quality of corporate governance 

does not affect credit risk. 
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However, as mentioned before, in both analyzed characteristics – the governance 

quality and credit risk – individual companies are affected by systemic effects. Thus, we 

should control for country and/or industry factors by including them into the 

regression model. 

5.1.2. Control for systemic effects, multiple regression 

5.1.2.1. Country effects 

One way to eliminate country effects is to use Country CGQ Score, instead of Raw CGQ 

Score, as an independent variable. Country CGQ is a relative percentile ranking based 

on the Raw Score, which shows how many per cent of companies in the same country 

perform worse than the ranked firm. Country CGQ is assigned to Australian, German, 

British, French and Japanese companies. In our sample 161 countries carry Country 

CGQ Score. Simple regression of the Moody’s credit rating against Country CGQ yields 

R squared 0,001, insignificant with p-value equal to 0,664. 

Another way to control for systemic effects on country level is to identify which 

countries have most influence on the results of the analysis. Table 5 shows the number 

of companies in the sample incorporated in each country, their mean Raw CGQ Score 

and median credit rating. In the table countries are organized on the basis of how well 

they are represented in the sample.  

We see that Japanese companies on average have relatively low Raw CGQ Scores and 

high credit ratings. Besides, Japanese companies constitute almost 1/6 of the sample. 

The reason for such a low governance grade might be the traditional keiretsu corporate 

structure, which is based on trust, reputation and personal informal relationships 

rather than on formal governance mechanisms. At the same time, many Japanese 

companies, e.g. Toyota (Moody’s Aaa), Canon (Aa2), Honda (Aa3), are well-established 

businesses with low risk of default. Hence, we will consider Japan to be special in terms 

of governance quality and examine, whether it affects the rank correlation coefficient. 
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Table 5 Determining influential observations: country effects 

Country 
Number of 

companies in 
the sample 

Mean Raw 
CGQ Score 

Median 
credit rating 

United Kingdom 49 49,7 17 

Canada 48 41,0 17 

Japan 47 19,3 20 

Australia 22 40,8 19 

France 22 42,8 18 

Germany 21 40,3 19 

Hong Kong 13 17,0 17 

Italy 11 47,1 19 

Netherlands 10 21,5 19 

Ireland 7 36,6 20 

Switzerland 7 37,8 18 

Singapore 6 38,9 22 

Sweden 6 24,0 19 

Spain 5 10,1 18 

Belgium 4 50,8 20 

Finland 4 47,4 19 

Cayman Islands 3 50,8 19 

Greece 3 18,6 19 

Norway 3 29,5 14 

Portugal 3 -3,9 20 

Denmark 2 31,2 21 

Austria 1 11,4 21 

Bermuda 1 50 19 

NetherlandsAntilles 1 60,9 21 
New Zealand 1 44,9 20 

TOTAL 300 
          

Further candidate for separate analysis is Hong Kong. Although it is ranked second, 

after Singapore, among Asian countries in terms of the quality of corporate governance 

and transparency (CLSA 2003, as cited in Ho 2003), certain governance weaknesses 

suppress Hong Kong’s grades. For example, widespread family ownership and lack of 

independence in boards affects formal governance assessments. Besides, despite the 

high level of legal compliance in Hong Kong, the form of such compliance is more 

significant than its substance (Ho 2003). At the same time, high credit ratings of Hong 

Kong companies might be explained by the fact, that many Hong Kong companies in 

our sample are financial institutions, who might be a subject to enhanced regulation.  
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Finally, the Netherlands appear to be different from the rest of the countries with high 

credit ratings, regardless of low CGQ scores. This tendency might be explained by 

stakeholder rather than shareholder orientation of the Dutch company laws, reduced 

shareholders’ involvement under normal circumstances (van Bekkum et al. 2010), 

strong anti-takeover defence and dual-class capital structure. Other countries are less 

represented in the sample and therefore are less likely to affect the results. 

Having identified influential observations, we introduce dummy variables for Japan, 

Hong Kong and the Netherlands into regression model. Multiple regression with 

dummy variables yields R squared = 0,067, p-value = 0,0004 significant at α = 0,05. 

However, the only significant factor in the model is “Japan”. 

We can further introduce interaction variables “Raw Score × Country” and get R 

squared = 0,09 with p-value = 0,0002 significant at α = 0,05. However, only 

“Netherlands” and “Raw Score × Netherlands” are significant factors in this model. 

5.1.2.2. Industry effects 

Not only systemic factors on country level affect the quality of governance mechanisms 

and credit risk of individual firms. As industries vary in terms of capital intensity, 

competitiveness, regulation etc., industry effects are also important determinants of 

governance quality and default risk and should be addressed in our analysis. 

In order to eliminate industry factor, we can take Industry CGQ as an independent 

variable instead of the Raw CGQ Score. Similarly to Country CGQ, Industry relates 

individual company’s performance to that of companies in the same industry. In our 

setting, simple regression of Industry CGQ Score to Moody’s ratings yields R squared 

equal to 0,0002, insignificant with p-value equal to 0,8. 

Let us compare industries in terms of their average Raw CGQ Score and median credit 

rating, in order to identify influential observations. Table 6 summarizes amount of 

companies in the sample per each industry. 

One can assume that companies in Food Beverage & Tobacco industry are governed 

systematically better than average, while Diversified Financials, Technology Hardware 

& Equipment and Automobiles & Components industries regularly underperform in 

terms of corporate governance. If this is the fact, then these observations can affect the 
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results of the regression and should be controlled for. However, let us examine, 

whether these peculiarities are indeed industry borne. 

Table 6 Determining influential observations: industry effects 

Industry 
Number of 

companies in 
the sample 

Mean Raw 
CGQ Score 

Median 
credit rating 

Banks 50 33,9 21 

Materials 32 41,2 17 

Capital Goods 28 32,8 18 

Insurance 16 37,9 20 

Food Beverage & Tobacco 16 47,6 18 

Energy 16 44,5 18 

Diversified Financials 15 30,6 20 

Media 15 39,6 17 

Utilities 15 40,3 19 

Telecommunication Services 14 41,8 18 

Technology Hardware & Equipment 11 26,6 21 

Transportation 11 36,8 19 

Pharmaceuticals, Biotechnology & Life 
Sciences 

10 45,0 21 

Automobiles & Components 9 25,4 19 

Food & Staples Retailing 9 39,8 17 

Real Estate 9 32,5 18 

Consumer Services 6 50,1 16 

Consumer Durables & Apparel 4 19,3 21 

Retailing 3 49,7 16 

Software & Services 3 31,3 13 

Commercial Services & Supplies 3 51,3 13 

Health Care Equipment & Services 2 31,5 13 

Household & Personal Products 2 19,4 21 

Semiconductors & Semiconductor 
Equipment 

1 38,8 19 

TOTAL 300 

  

Six out of 16 companies in Food Beverage & Tobacco industry, or 38 per cent, originate 

from United Kingdom – a country with high average governance quality (see Table 5). 

At the same time, in Diversified Financials six out of 15 companies are incorporated in 

Japan, remarkable for the lowest governance grades. Technology Hardware & 

Equipment industry is represented by seven Japanese companies out of 11; and in 

Automobiles & Components this ratio is 4/9. Hence, we can conclude that governance 
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quality is not intrinsic to industries, but rather certain industries are associated with 

countries and inherit country-specific governance styles. 

Therefore, we will not introduce separate control variables for industry in order to 

avoid overestimation of systemic effects. The results of regression analysis are 

summarized in Table 7. 

Table 7 Regression analysis summary 

Regression model R squared 

Simple regression 0,0075 

Credit rating versus Raw Score 
 

Simple regression 

Credit rating versus Country CGQ 

0,0012 

Simple regression 

Credit rating versus Industry CGQ 

0,0002 

Multiple regression 0,0667 

Credit rating vs. Raw Score, Japan, 

Hong Kong and Netherlands 

 
Multiple regression 0,0900 

Credit rating vs. Raw Score, Japan, 

Hong Kong, Netherlands, Raw Score × 

Japan, Raw Score × Hong Kong, Raw 

Score × Netherlands 
  

Because the values of the coefficient of determination are small, we do not have enough 

statistical evidence of the influence of the Raw CGQ Score on Moody’s credit ratings. 

Thus, we can conclude that in our setting governance quality does not affect credit risk. 

However, because not all underlying assumptions are fulfilled, the results of the 

regression analysis might be compromised. Besides, as was suggested in Section 4.2.2, 

the use of a flat numeric scale for denominating credit rating symbols underestimates 

the highest rated observations and therefore the correlation between the Raw Score and 

credit rating. In order to verify the results, we will now run tests using the original 

alpha-numerical rating symbols and handle credit ratings as an ordinal variable. In this 

setting non-parametric methods will be appropriate for the analysis. 
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5.2. Non-parametric methods 

While parametric methods require interval or ratio variables, categorical and ordinal 

data can be analyzed using non-parametric methods. These methods require less 

restrictive assumptions on the probability distribution. However, explanatory power of 

such methods is usually lower compared to parametric tests. 

There are a number of non-parametric methods. They differ in purpose, underlying 

assumptions and statistical power. Many non-parametric methods have equivalents 

among parametric procedures. Let us briefly review some of the methods and choose 

the ones suitable for our research setting. 

Sign test is used for two paired samples representing two categories (two characteristics 

of an item, two preferences of a respondent etc.). It is a non-parametric alternative to 

the paired-sample t-test.  It tests whether one category is significantly more preferable 

over another.  

Wilcoxon signed-rank test is used to compare two matched samples (or repeated 

measurements of a single sample) to infer whether the respective populations are 

identical. It is similar to the sign test, but assumes symmetric distribution of differences 

around the median, and accounts for the magnitude of the difference between samples. 

However, in contrast to its parametric equivalent – the paired Student t-test – it is 

applicable in cases when populations are not normally distributed, or when data are 

ordinal. 

Mann–Whitney–Wilcoxon test, MWW (also known as Mann–Whitney U test, or 

Wilcoxon rank-sum test) is another method to assess, whether two populations are 

identical. Unlike the sign and signed-rank tests, MWW is not based on paired samples; 

instead it tests whether one of two samples of independent observations has larger 

values than the other. First proposed for equal sample sizes by Wilcoxon (1945), it was 

extended to arbitrary samples by Mann and Whitney (1947). 

All of the above mentioned tests are suitable for comparing two populations. Kruskal 

and Wallis (1952) extended the MWW test to the case of three or more populations. 

This test will be used in our study in order to establish whether credit categories differ 

in terms of their Raw CGQ Scores. The Kruskal-Wallis test will be discussed in more 

detail in the following section. 
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Spearman’s rank correlation, a non-parametric equivalent of Pearson’s correlation 

coefficient, measures linear association between two variables when only ordinal data 

are available. With this test we will evaluate the effect of corporate governance quality  

on credit risk. 

Although Spearman’s rank correlation alone would be enough to assess the link 

between the two analyzed variables, using it together with the Kruskal-Wallis test will 

provide additional evidence and more credible results. Thus, we start with the Kruskal-

Wallis, as having less statistical power, and continue with the more conclusive 

Spearman’s rank-correlation. 

One important remark must be made on the dependent – independent roles of 

variables. In this study we assume that it is the quality of corporate governance that 

may (or may not) affect the credit risk, not vice versa7. However, because the Raw Score 

as a proxy of governance quality is an interval variable, more statistical methods are 

appropriate for it than for the ordinal alpha-numerical credit rating data. Therefore, 

taking the Raw Score as a response variable, rather than factor, provides broader 

opportunities to analyze association between the two phenomena. Credit rating will be 

a factor variable, with separate rating categories as treatments. 

5.2.1. Kruskal-Wallis test 

Kruskal-Wallis test is a non-parametric method that is used to test whether three or 

more populations are identical. It is considered to be a non-parametric equivalent to 

the parametric analysis of variance, however with less restrictive assumptions. In 

contrast to the ANOVA procedure, the Kruskal-Wallis test can be applied to ordinal 

data and does not require that the response variable is normally distributed.  

The only assumptions underlying the rank-based test are the following (Kruskal and 

Wallis 1952): 

 All observations are independent; 

 Observations within one sample originate from the same population; 

 All populations have approximately the same form;  

                                                        
7 Although a reverse effect is also possible: Higher credit risk requires better corporate governance 
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Concerning the first assumption, we have no reason to suspect dependence. The Raw 

Score of one company is not affected by the scores of others. The second assumption is 

ensured by the setting of the experiment. The populations are determined by their 

credit rating. Hence, all companies with the same rating originate from the same 

population. 

We can make an inference of the form of our populations by looking at the samples’ 

distribution graphs (Appendix 2). Visually we can assume approximately the same form 

of all populations in focus. 

The test also recommends that for each population sample size is greater than or equal 

to five, so that the distribution of the test statistic could be approximated by a chi-

squared distribution. Therefore, we have to exclude rating categories Aaa (2 items in 

the sample), B2 (4), B3 (4) and Caa1 (3 items). We have 13 categories left with total 287 

items for the analysis. 

The hypotheses for the Kruskal-Wallis test can be generally stated as follows: 

H0: All populations are identical 

H1: Not all populations are identical 

The test procedure requires that we rank all observations (across samples) from lowest 

(rank 1) to highest and then sum up the ranks within each sample. If there are tied 

values, each observation is given the average they would have received had they not 

been tied. 

The test statistic is calculated as follows (Kruskal and Wallis 1952): 

            ,  (3) 

where C – number of samples; 

ni – number of items in sample i; 

N = Σni – total number of items in all samples; 

Ri – sum of the ranks for sample i. 

If there are numerous ties in the data set, a correction for ties can be made by dividing 

H by 
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         ,    (4) 

where G – number of groupings of different tied ranks; 

ti – number of tied values within group i. 

If the null hypothesis is true, i.e. if the samples come from identical populations, and if 

the samples are not too small (ni > 5), the distribution of H can be approximated by a 

chi-squared distribution with C – 1 degrees of freedom. The null hypothesis is rejected 

if the test statistic is large. 

Ranking and calculations of the test statistic are shown in Appendix 3. For our data set 

H equals 22,39578 without the adjustment for ties, and 22,39631 with such an 

adjustment. With 13 – 1 = 12 the p-value equals 0,033. At 0,05 level of significance, p < 

α = 0,05 and we reject the null hypothesis and conclude that the populations are not 

identical. 

Parametric statistical methods, including ANOVA, test whether populations are equal 

by means. The Kruskal-Wallis test, however, as many other non-parametric methods, 

does not clarify how exactly populations differ – by means, medians, variances or 

forms. Difference in populations may indicate correlation between the factor and 

response variables. However, the sign and strength of correlation is a matter of 

researcher’s judgment.  

We can try to make inferences about the relationship between the variables by looking 

at the plot. Table 8 gives the mean Raw CGQ Scores for each rating category; and 

Figure 6 shows the corresponding plot. 

Table 8 Credit rating categories and corresponding sample means 

Credit rating Mean CGQ Score  Credit rating Mean CGQ Score 

Aaa 20,50  Baa3 38,61 
Aa1 49,36  Ba1 40,29 
Aa2 35,18  Ba2 38,54 
Aa3 33,97  Ba3 45,25 
A1 38,32  B1 45,40 
A2 30,64  B2 41,25 
A3 32,10  B3 31,73 

Baa1 36,48  Caa1 23,77 
Baa2 44,22    
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Figure 6 Credit rating and mean Raw Score plot 

Note that the graph is not perfectly exact: the intervals between the rating categories 

must increase the higher the credit rating. For this reason we do not give a trend-line 

equation or coefficient of determination on the graph as they might be misleading. 

However, the slope of the trend-line suggests a weak negative relationship between the 

credit rating and the Raw CGQ Score. We can assess the strength of this relationship 

with the Spearman rank correlation coefficient. 

5.2.2. Spearman’s rank correlation 

Spearman’s rank correlation coefficient or Spearman’s rho, in contrast to Pearson 

correlation coefficient, does not require interval or ratio data and helps measure linear 

association between two variables when only ordinal data are available. If no ties are 

observed, a coefficient for a sample is calculated as follows: 

    ,    (5) 

where n – number of items being ranked; 

di = xi – yi; 

xi – the rank of item i with respect to one variable; 

yi – the rank of item i with respect to the other variable; 

Table 9 presents the calculations of Spearman coefficient. 

Caa1 
B3 

B2 
B1 
Ba3 

Ba2 
Ba1 

Baa3 
Baa2 

Baa1 
A3 

A2 
A1 

Aa3 
Aa2 

Aa1 
Aaa 

10 20 30 40 50 60
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Table 9 Calculations of Spearman coefficient 

Credit 
rating 

Rank 
(xi) 

  
Mean Raw  

Score 
Rank 
(yi) 

  di = xi - yi di
2 

Aaa 17 
 

20,50 1 
 

16 256 

Aa1 16 
 

49,36 17 
 

-1 1 

Aa2 15 
 

35,18 7 
 

8 64 

Aa3 14 
 

33,97 6 
 

8 64 

A1 13 
 

38,32 9 
 

4 16 

A2 12 
 

30,64 3 
 

9 81 

A3 11 
 

32,10 5 
 

6 36 

Baa1 10 
 

36,48 8 
 

2 4 

Baa2 9 
 

44,22 14 
 

-5 25 

Baa3 8 
 

38,61 11 
 

-3 9 

Ba1 7 
 

40,29 12 
 

-5 25 

Ba2 6 
 

38,54 10 
 

-4 16 

Ba3 5 
 

45,25 15 
 

-10 100 

B1 4 
 

45,40 16 
 

-12 144 

B2 3 
 

41,25 13 
 

-10 100 

B3 2 
 

31,73 4 
 

-2 4 
Caa1 1   23,77 2   -1 1 

       
Σdi

2    =   946 

n = 17 
        

         
rs   =    1  – 

6 Σ di
2 

 =    1   – 
6(964) 

 =  -0,159 
n(n2 – 1) 17(289 – 1) 

                  

Spearman’s rank correlation coefficient ranges from -1 to +1. Values near +1 indicate 

strong positive correlation between the two variables; values near -1 signal strong 

negative association. Coefficient values close to zero suggest that there is no linear 

relation between variables. With rs equal to -0,16 we can speak of slight negative 

correlation between the Raw CGQ Score and the credit rating.  

Because our computation of the Spearman coefficient (rs) is based on sample data, we 

have to test its significance to make an inference about the population rank coefficient 

rho. We set the following hypothesis: 

H0: ρs = 0 

H1: ρs ≠ 0 

If the null hypothesis is true, the distribution of rs is approximately normal with the 

mean equal to zero and standard deviation equal to 
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      .    (6) 

With rs = -o,16, μrs = 0 and σrs = 0,25 we calculate the test statistic as follows: 

         .    (7) 

With z equal to -0,637 we find the p-value = 2 (0,5 – 0,0239) = 0,95. At 0,05 level of 

significance, p-value > α = 0,05; and we cannot reject the null hypothesis. We can 

conclude that there is no significant correlation between the Raw CGQ Score and the 

credit rating. 

5.2.3. Control for systemic effects 

5.2.3.1. Country effects 

As established before, one way to eliminate country effects is to use Country CGQ Score 

instead of the Raw CGQ. Simple regression of Country CGQ to Moody’s alpha-numeric 

rating yields rs equal 0,069 suggesting insignificant correlation.  

Another way to control for country factor is to exclude influential observations. In 

Section 5.1.2.1 we identified the most influential countries – Japan, Hong Kong and the 

Netherlands. In order to assess their impact on the results we will exclude these 

countries from our sample and see whether the Spearman’s correlation coefficient 

changes. 

First, let us recalculate the Spearman’s rho based on individual companies’ scores. In 

Section 5.2 we ran a Spearman’s rank correlation procedure on aggregated data: ranked 

items were credit rating categories with respective mean Raw CGQ Scores. Small 

number of ranked items (17) allowed us to demonstrate the calculations in detail. Now 

we run the same procedure on disaggregated data: each company in the initial sample 

(300 companies across countries and industries) is ranked based on their credit rating 

and based on their Raw CGQ Score. Tied values are assigned with an average ranking 

they would have received had they not been tied. 

Formula 5 for the rank coefficient is modified for ties and is stated as follows: 
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                 ,   (8) 

where xi – the rank of item i with respect to one variable; 

yi – the rank of item i with respect to the other variable; 

 – mean rank of all items with respect to the first variable; 

– mean rank of all items with respect to the second variable. 

For disaggregated data across countries and industries Spearman’s rank correlation 

coefficient equals -0,105. It differs from the coefficient calculated on aggregated data 

(-0,159), but similarly indicates insignificant negative correlation between the Raw 

CGQ Score and the credit rating.  

Excluding Japanese companies from the sample yields Spearman’s rank correlation 

coefficient rs equal to 0,052; still insignificant, however positive in sign in contrast to 

overall cross-country rs equal to -0,105. Japanese firms alone provide rs = 0,055. 

Further excluding Hong Kong firms (in addition to Japanese) yields rs of 0,049. Hong 

Kong companies alone show moderate negative correlation: rs = - 0,480. 

Eliminating Dutch businesses (along with Japanese and Hong Kong) results in rs equal 

to 0,044. Companies originating from the Netherlands alone demonstrate rs = 0,249. 

Thus, excluding most influential observations does not improve correlation between 

the Raw CGQ Score and the credit rating.  

5.2.3.2. Industry effects 

Using Industry CGQ Score instead of the Raw Score produces rs equal to -0,007. For 

reasons explained in Section 5.1.2.2. we will not run separate analysis of the influence 

of the industry factor, as they are already partly captured in the country factor. 

Thus, we conclude that there is no significant correlation between the governance and 

the credit rating, even after controlling for systemic effects. 
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6 DISCUSSION AND CONCLUSION 

6.1. Interpretation of results 

Different statistical methods employed in this study produced consistent results: If 

there is a relationship between governance quality and credit risk, it must be rather 

weak, since it did not manifest itself as a significant relationship in our sample. 

Regression analysis, used despite violated underlying assumptions, revealed no 

statistically significant correlation between the CGQ Scores and Moody’s credit ratings, 

translated into flat numeric scale for our sample data, even after control for systemic 

effects. 

Non-parametric statistical procedures, employed to verify the results of regression 

analysis, led to similar conclusions. The Kruskal-Wallis test showed that rating 

categories differ significantly in terms of the Raw CGQ Scores. However, it did not 

reveal whether populations differ by means, medians or variances. Besides, difference 

in populations did not necessarily indicate that there is a correlation between the two 

variables. Spearman’s rank correlation was used as an auxiliary tool to make a 

conclusion about the existence, sign and strength of correlation. The sample data 

yielded a very weak negative correlation, however not significant to extend this result to 

the entire populations. Control for systemic factors did not improve the correlation. 

There might be several explanations to our results, and they can be divided into 

methodological and logical. Methodological reasons for poor correlation stem from 

imperfections of analytical tools and methods, and can be summarized as follows. 

Firstly, our approximations of governance quality and credit risk, although widely 

recognised, might oversimplify the real relationship between the two characteristics. 

The fact that no significant association was found between the Raw CGQ Score and 

Moody’s credit rating in our study, does not necessarily mean that there is no actual 

correlation between the two complex phenomena – quality of corporate governance 

and credit risk. No score or index can perfectly represent real-life observations, and no 

model can exactly capture relationships between them. For this reason, we have to 

acknowledge that our results hold in our setting, with our approximations for 

governance quality and credit risk, but not necessarily with other approaches to 

analysing the relation between them. 
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Secondly, the use of international data, although expected to produce more 

generalizable results, might have to some extent compromised the correlation. 

Differences in legal systems, general level of law enforcement and shareholder 

protection, business traditions, as well as differences in economic situation and 

systemic risks across counties might have levelled the effect of corporate governance 

quality on companies’ credit risk. However, the fact that control for country systemic 

effects did not considerably improve the correlation either in parametric or non-

parametric methods, suggests that the use of international data was not a determinant 

factor for weak correlation. 

Thirdly, the general methodology used in the analysis, e.g. translation of credit grades, 

handling the underlying assumptions, choosing the sample size, control variables etc., 

might have obscured the relationship between the analysed phenomena. 

Methodological limitations will be discussed in more detail in the next subsection. 

Apart from methodological reasons for insignificance of the results, there are certain 

logical explanations for weak correlation between governance quality and credit risk. As 

established in the theoretical review, the relationship between equity and debt holders 

is complex and equivocal, and largely depends on the perspective of analysis – whether 

risk of default or takeover risk is considered as a primary risk to creditors. In our 

comprehensive approach positive and negative effects of corporate governance on 

credit risk might cancel each other to produce zero net effect in our setting. From this 

point of view, lack of significant correlation – either positive or negative – between 

corporate governance quality and credit risk is consistent with mixed evidence of such 

relationship found in the literature. 

6.2. Limitations 

There are several limitations to the study. Firstly, the time scope was limited to one 

year of observations with a view to avoid autocorrelation of variables across years. 

However, focusing on several years could provide a potentially larger population and 

demonstrate the relationship in dynamics. 

Secondly, as mentioned before, the approximations for governance quality and credit 

risk could be compromised. Both indicators, though widely recognized, have been 

criticized for being uninformative and biased. Besides, there might be a time gap 

between an actual change in credit risk or governance quality and revision of the 
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respective indicator by an assessing agency. Alternatively, sharp changes in one of the 

variables, captured before the other variable is revised, could affect the results of the 

analysis. 

Thirdly, as emphasised in section 4.2.2, flat conversion of Moody’s credit grades into 

numerical scale employed in this analysis might be considered inappropriate, because 

the intervals between the Moody’s rating categories are unequal throughout the rating 

scale. Such conversion tends to underestimate the highest rated observations. As a 

result, correlation coefficients might have been understated.  

Fourthly, the regression analysis was performed despite violation of certain underlying 

assumptions, e.g. a measurement error and non-normal distribution of the 

independent variable.  Although a common practice, this could affect the preciseness 

and limit the credibility of results of regression analysis. 

Further, non-parametric methods used in the study, although require less restriction on 

the scale of measurement and distribution; have lower explanatory power than 

parametric tests. For example, the Kruskal-Wallis test does not indicate how exactly the 

populations differ. However, in our study non-parametrical methods were used in 

addition to widely recognized parametric method of regression analysis, in order to 

verify the main results. 

Another forced shortcoming tolerated in this study was switching the response and 

factor variables. Although we assumed that it is the quality of corporate governance 

that may (or may not) affect the credit risk, not vice versa, the Raw Score was taken as a 

response variable, because more statistical tools were applicable to it; and the credit 

rating was used as a factor variable. Otherwise, the Kruskal-Wallis test would have had 

a very large number of populations (300 minus tied Raw Scores) and inappropriately 

little samples (1 to 5 observations). The Spearman’s rank correlation is not sensitive to 

the factor – response roles of the variables. 

Finally, despite the sample (300) being large enough for the entire (initial) population 

of companies, because we treated each rating category as a separate population, some 

samples (categories Aaa, B2, B3, Caa1) were not sufficient for making inferences on the 

population characteristics.  
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6.3. Suggestions for further research 

One interesting topic for further research is translation of credit ratings into numeric 

scale. Some authors employ a flat scale to bring alphabetic rating marks into numeric 

form. While such conversion might be appropriate for some study settings, it is not 

suitable for parametric statistical methods because it does not capture increasing 

intervals between rating categories. An attempt can be made to develop a suitable 

progressive numeric scale. This can be achieved by analyzing different mappings of 

performance indicators to rating categories (such as at Figure 2) and finding an average 

growth rate of these indicators from lower to higher categories. 

Another direction for further research could be corporate performance during the peak 

of financial crisis of 2008 – 2009. A cross sectional analysis can be run to investigate 

whether companies with higher governance standards perform better in terms of credit 

risk during the crisis. 
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APPENDIX 1 SAMPLE SIZE FOR ±3%, ±5%, ±7% AND ±10% PRECISION 
LEVELS WITH CONFIDENCE LEVEL OF 95% AND P=.5. 

Size of 
population 

Sample size (n) for Precision (e) of: 

±3% ±5% ±7% ±10% 

500 a 222 145 83 

600 a 240 152 86 

700 a 255 158 88 

800 a 267 163 89 

900 a 277 166 90 

1000 a 286 169 91 

2000 714 333 185 95 

3000 811 353 191 97 

4000 870 364 194 98 

5000 909 370 196 98 

6000 938 375 197 98 

7000 959 378 198 99 

8000 976 381 199 99 

9000 989 383 200 99 

10000 1000 385 200 99 

15000 1034 390 201 99 

20000 1053 392 204 100 

25000 1064 394 204 100 

50000 1087 397 204 100 

100000 1099 398 204 100 

>100000 1111 400 204 100 

a = Assumption of normal population is poor. The entire 
population should be sampled. 

 

Source: Israel (1992) 

  



 

 

54 

APPENDIX 2 DISTRIBUTION GRAPHS BY RATING CATEGORIES 
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APPENDIX 3 СALCULATION OF TEST STATISTIC FOR KRUSKAL-
WALLIS TEST 

 

  

Aa1 Rank Aa2 Rank Aa3 Rank A1 Rank A2 Rank A3 Rank Baa1 Rank

1 19,4 61 8,8 16 8,1 10,5 -1 5 -19,5 2 -4,9 4 -25,4 1

2 47,9 189,5 8,9 17 11,2 26 9,3 20 1,8 7 -0,5 6 -6,1 3

3 48 191 11,1 24 11,2 26 11,4 28 8,1 10,5 5,9 8 8,5 12

4 49,5 205 11,2 26 12,9 36,5 12,4 31 12,6 33,5 8,7 14,5 9,3 20

5 51,4 214 12,9 36,5 15,5 40 12,6 33,5 12,6 33,5 8,7 14,5 9,3 20

6 54,5 236 23,7 69,5 15,6 42 15,5 40 14,8 38 9,3 20 11,9 29

7 60,4 260 35,6 120 17,4 52 16,5 46 15,5 40 9,3 20 17,7 54

8 63,8 277 38,9 142 18,3 56 17,4 52 16 43,5 16 43,5 23,3 68

9 39,1 144 26,4 75,5 19,9 63 17,9 55 16,1 45 25,2 72

10 39,5 147 28,7 84 29,5 88 19 59 18,9 58 25,4 73

11 41,1 154 28,9 85 32,1 97 19,2 60 21 64,5 26,3 74

12 42,3 164,5 32,2 98 36,1 123 22 67 21 64,5 27,5 78

13 42,9 168 32,5 101 37,7 132 26,4 75,5 27,5 78 31,2 95

14 50,1 209,5 33,3 106 38,3 135,5 27,7 80 27,9 81 31,6 96

15 60,1 258,5 40,1 150 42,3 164,5 30,5 90 28,3 83 32,4 100

16 61 263 41 152,5 43,9 174 30,6 91 29,2 86 34,6 113

17 70,8 284 42,6 166,5 47,9 189,5 35,9 121 30,8 92 34,6 113

18 43,1 169,5 48,1 192,5 36 122 31 93,5 34,8 116,5

19 45,1 177 48,4 196 36,6 128,5 32,7 102,5 36,4 125,5

20 46,6 184,5 53,4 224,5 44,9 175 33,6 107 38,6 138,5

21 49,3 204 54,2 231,5 45,4 178,5 34 110 41,2 155

22 52 216 54,3 234 48,6 199 34,8 116,5 42,6 166,5

23 52,6 218 57,5 248 49,8 206 36,4 125,5 43,1 169,5

24 52,8 221 59,9 256 53,5 226 37,9 133 46,6 184,5

25 54,8 238,5 60,7 261 59,4 255 38,8 140,5 47,4 187,5

26 70,9 285 60,9 262 62,9 273 40,2 151 48,1 192,5

27 62,3 271 63,2 274 41,9 158,5 48,5 197,5

28 62,5 272 66,6 280 43,4 173 50,1 209,5

29 67,2 282 47,4 187,5 51,7 215

30 48,2 194 53 222

31 50 207 53,3 223

32 51 213 54,2 231,5

33 52,7 219,5 54,7 237

34 53,8 227 57,5 248

35 54,1 229 60 257

36 57,9 250 63,5 275

37 62,2 270 66,7 281

38 64,6 279 76,9 287

39

R i 1633,5 2243,5 3221 4352,5 3223,5 4469,5 5340,5

R i
2

2668322 5033292 10374841 18944256 10390952 19976430 28520940

n i 8 17 26 29 28 38 38

R i
2 

/ n i 333540,3 296076 399032,35 653250,22 371105,44 525695,53 750551,06
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Baa2 Rank Baa3 Rank Ba1 Rank Ba2 Rank Ba3 Rank B1 Rank

1 8,6 13 7,8 9 17,3 49,5 12 30 28,1 82 27,5 78

2 10,7 23 12,6 33,5 32,3 99 16,8 47 29,3 87 36,3 124

3 17,1 48 17,4 52 34,8 116,5 31 93,5 30,4 89 38,4 137

4 17,3 49,5 18,5 57 38,8 140,5 33,7 108 36,6 128,5 45,4 178,5

5 23,7 69,5 19,5 62 48,9 201 34,6 113 43,3 171,5 46,1 181

6 32,7 102,5 21,5 66 50,7 212 35,5 119 46,8 186 46,3 182

7 33,8 109 25 71 59,2 253 39,9 148,5 48,5 197,5 54 228

8 34,2 111 32,9 104 42 161 55 240 56,1 242

9 36,6 128,5 33 105 45 176 56,9 244 58,5 251

10 36,6 128,5 34,8 116,5 45,6 180 61,1 264

11 37,5 131 38,2 134 46,5 183 61,8 268

12 38,6 138,5 38,3 135,5 57 245,5

13 39,1 144 39,1 144 61,4 267

14 39,4 146 41,5 157

15 39,9 148,5 42,2 163

16 41 152,5 48,3 200

17 41,3 156 48,8 219,5

18 41,9 158,5 52,7 231,5

19 42 161 54,2 235

20 42 161 54,4 245,5

21 43,3 171,5 57 248

22 49 202 57,5 252

23 49,2 203 58,8 286

24 50,1 209,5 72,7 195

25 50,1 209,5

26 52,4 217

27 53,4 224,5

28 54,2 231,5

29 54,8 238,5

30 55,6 241

31 56,7 243

32 59,3 254

33 60,1 258,5

34 61,2 265

35 61,3 266

36 62 269

37 63,6 276

38 64,1 278

39 70,3 283

R i 6820 3522 282 1071,5 1871,5 1957,5 1601,5

R i
2

46512400 12404484 1148112 3502512 3831806 2564802

n i 39 24 7 13 11 9

R i
2 

/ n i 1192626 516853,5 164016 269424 348346 284978

N    = 287

Σ(R j
2/ n j )  =

Ties:

Σ(t i
3 – t i )  = 804

N 3 – N        =
0,9999764

22, 3957802

0,9999764
H adj  =  = 22,396308

 = 22,39578

23639616
Adjustment  = 1   –

23639616

804
 = 

6105494,13

H  =
287(287 + 1)

12
 ×   6105494  – 3 (287 + 1)
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