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Abstract 

It has always been a concern of credit financial institutions to determine a company’s default risk in order 

to assess their profile. However, this information is useful to all company stakeholders, since they also 

commit a part of themselves by interacting with that same firm. The increase of insolvencies in recent 

years has reaffirmed the need to expand and deepen on financial distress. 

The identification of factors that may influence the pricing of assets has always been in the interest of all 

stakeholders, in order to anticipate the variation of returns and act accordingly. 

In this study we analyze the influence of default risk on capital returns, using as proxy of the default risk 

the probability of default obtained by Merton’s (1974) option pricing model. 

The analysis period covers February 2002 to December 2011, using firm data of Greece. Results show a 

negative relationship between default probability and returns, which is due to a momentum effect. Also, 

results seem to indicate that the size and book-to-market aren’t proxies of default risk in the sample here 

analyzed, unlike Fama & French (1992, 1996) claimed. 

 

Keywords: Default risk, Merton model, Equity Returns; Default probability 

1. Introduction 

Currently Europe faces an unprecedented economic and financial crisis, with profound implications for its 

economy and society. Although there are already default forecasting models previous to this period, the 

number of studies on the subject fired at the bursting of the bubble as a result of the need felt by the 

market on this subject. 
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The determination of default risk became a nonexclusive need of financial institutions, but extends to all 

the stakeholders, who also have an interest in identifying the credibility of a company. The pressure on 

management to determine instruments for analyzing and control over the activity of the company using 

the forecasting techniques has increased substantially. This scenario has contributed to the development 

of new models to quantify credit risk, which were developed primarily for purposes of valuing the 

liabilities of the company and derivatives products. 

The sources of information used in these models have also evolved over time, since the first models were 

based on accounting information, which according to Gharghori, Chan and Faff (2006) are lower than the 

models based on market data, which have been widely followed recently. 

One of the most studied prediction models is that of Merton (1974), and one of its largest models derived 

from commercial use is the model of Kealhofer, McQuown and Vasicek (KMV). According to the 

original Merton model a company goes into default when the value of its assets is less than a certain 

threshold of failure (Black and Cox, 1976; Longstaff and Schwartz, 1995; Merton, 1974), usually defined 

as the book value of obligations of the company. 

The KMV model developed by KMV in 1993 is one of the prediction models more applied at the 

commercial level. This uses the original model of Merton (1974) to reach the "Distance to Default" and to 

subsequently reach the "Expected Default Frequency", using its database
1
. One alternative to this 

approach was the modeling of Default Likelihood Indicators (DLI) defined by Vassalou and Xing (2004), 

who propose the use of a normal distribution, since the empirical distribution used in KMV model is 

restricted to the use of the organization itself
2
. 

Access to this information by investors can influence their expectations regarding the expected return of a 

company. The main objective of the analysis in this study is to understand whether the default risk affects 

                                                 
1
 The database includes more than 250,000 companies/years of data and more than 4,700 default or failure incidents. From 

here it has been built an empirical distribution which relates the probability of default with the expected frequency of failure. 
2
 Only Moody’s has access to that database to obtain the empirical distribution from the distance to default. 
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the pricing of the shares, i.e., the returns of a company. Since some variables with high explanatory power 

of the variation of returns, as Fama and French (1992) recognized, like the size of the company and ratio 

of the book value over the equity market value have been identified, it should also be notice if any of 

these variables can be considered an indicator of default and if the observed effect on returns to capital is 

based on an explanation grounded on default risk. 

Most studies that examine the relationship between these two variables (risk of default versus stock price) 

were performed for the United States, as Dichev (1998) and Vassalou and Xing (2004). Gharghori, Chan 

and Faff (2009) took care to test this out this common sample, based on data from the Australian market. 

However, studies in Europe are scarce, mainly due to sample size problems compared with the previous 

two. Lo and MacKinlay (1990) stated that the empirical results need to be examined outside the original 

sample to ensure that any conclusions reached are not the product of data snooping
3
. 

Following this, the present study aims to analyze the influence of default risk in capital returns in Greece 

which was the first EU country to resort to financial aid. The period of analysis is from January 1998 to 

January 2012, for which it has been collected the price and number of shares in the market, the level of 

corporate obligations for various maturities, the market-to -book ratio, as well as an asset representative 

of the market and a riskless asset. Except for some specific data from financial statements, whose 

frequency is set on an annual basis, all data gathered was on a monthly basis, as in fact had been common 

in recent works such as Vassalou and Xing (2004) and Gharghori, Chan and Faff (2009), since it allows 

to infer strong conclusions about the relationship between independent variables and returns than data on 

an annual basis. 

                                                 
3
 Occurs when a set of data is used more than once to make inferences or select models. This may drive to the possibility that 

attained results may be simply due to randomness, instead of the relevance of the method which provides the results. 
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It has been followed the DLI approach of Vassalou and Xing (2004) derived from the Merton (1974) 

model for determining the indicator failure, whereas regression analysis tests were performed considering 

two different dependent variables: expected return (next month) and excess return.  

The results show that the risk of default is negatively correlated with returns, that the size and book-to-

market are not representative of the same and that the default probability (DP) effect is driven by a 

momentum effect. 

The rest of the work develops as follows. Section 2 provides a brief literature review, section 3 presents 

the methodology followed and section 4 the data used. Section 5 discusses the results achieved, while 

section 6 concludes this work. 

 

2. Literature Review 

In order to anticipate the behavior of stock prices, several authors dedicated themselves over the years to 

develop models for its determination. The Capital Asset Pricing Model (CAPM) developed by Sharpe 

(1964) and Lintner (1965), was one of the first models to establish the process of determining assets 

prices, but the market was the only factor considered relevant to explain the progress of asset returns in 

the market. 

Since then many authors have been studying and developing this model, trying to determine its validity. 

Initial studies showed that the model was able to explain most of the observed returns (Fama and 

MacBeth, 1973, Jensen and Scholes, 1972), thus maintaining the main conclusions of the same. However, 

not too long, other studies appeared which declare the failure of the model, indicating that it should be 

taken into consideration other company characteristics such as size (Banz, 1981) and the ratio of book-to-

market (Fama and French, 1992). 
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To improve the CAPM model, Fama and French (1993) proposed a three factor model, which considered 

the introduction of companies financial characteristics in the process of determining stocks return besides 

the market factor. The two additional factors are small equity minus big market equity (SMB), indicating 

the excess return that small companies receive over higher firms, and the high book-to-market equity 

minus low book-to-market equity (HML), indicating the excess return that companies with high book-to-

market ratio receive over companies with a small one. It has been showed that adding factors like size and 

book-to-market would give a higher model capacity to explain capital returns.  

At the beginning of the century, Ferguson and Shockley (2003) show the unviability of CAPM, given that 

to determine the market portfolio it is only considered equity, being forgotten the risk associated with the 

leverage effect, which they believe to be captured through Fama and French (1993) factors. 

Later, Chan-Lau (2006) identified the systematic default risk as an important element of capital returns 

besides the three factors of the Fama and French (1993) model. Following this line of reasoning it is 

important to identify measures and proxy’s to determine the individual companies default risk and so 

evaluate its influence over capital returns. In accordance with Gharghori, Chan and Faff (2007), the three 

factors model is clearly superior to the CAPM model, but these are not proxy’s for default risk, leading us 

to explore other indicators. 

The financial theory suggests a positive relationship between default risk and capital returns, following 

investors’ perspective that by owning more risky assets expect to achieve a positive risk premium. The 

use of different measures to estimate default risk seems to generate divergences among authors about the 

direction of the relationship between this risk and capital expected return.  

Considered one of the first studies to examine the relationship between default risk and returns, Dichev 

(1998) uses the Altman Z-score (1968) and the conditional logit model of Ohlson (1980) to measure the 

risk of default model, verifying that this is not compensated with higher returns. Thus observe a 
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significant inverse relationship between the two components. However, their study has been peddling by 

the use of accounting information, which implies the adoption of an orientation to past information, as it 

is based on financial statements. Furthermore it does not consider the volatility of the company's assets in 

determining the risk of default and as such it is assumed that companies with similar financial ratios have 

similar probabilities of default. 

In the study of Vassalou and Xing (2004), the model used is the Merton (1974) model to compute default 

probabilities that are used as a proxy for individual's risk of corporate default. Conclude that both the size 

and the book-to-market effect is related to the risk of default and the SMB and HML factors appear to 

contain additional information that is not related to the risk of default. Following the same approach, 

Zhang (2008) concludes that an error in the pricing of shares in stress is a more likely explanation to 

enlighten the difference in the stress risk premium on returns of stocks and bonds. 

Gharghori et al. (2009) follow the same methodology of Vassalou and Xing (2004) to calculate the 

probability of default, adding to the Merton model the Barrier Brockman and Turtle (2003) model. It 

shows that the risk of default is negatively correlated with the returns and that the size and book-to-

market are not proxies for default risk. In the same year Avramov et al. (2009), uses credit ratings to 

measure the credit risk associated with each company and shows that there is an inverse relationship with 

returns. 

In contrast, Chava and Purnanandam (2010) finds a positive relationship between the expected return of 

the stock and the risk of failure when variables include size and book-to-market as control variables. An 

―ex ante‖ expected estimation measure based on the implied cost of capital, and applied to estimation of 

the hazard
4
 rate and the expected default frequency, is used to measure the risk of default.  

                                                 
4
 The hazard rate indicates the maximum likelihood estimate of the probability of default of a company based on empirical 

frequency of failure and its correlation with various features thereof. The determination of this rate implies the use of breach 

historical data (Chava and Purnanandam, 2010). 
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Also Campello and Chen (2010) argue that financial constraints
5
 are taken into account in the price 

recorded in financial markets, although not clearly specify in what direction. They also state that 

financially constrained firms have higher systematic risk, i.e. non-diversifiable. 

More recently, Lin, Chang and Yeh (2012) use a model of compound options
6
 for estimating the risk of 

default and found that the higher this is, the higher the capital return. 

Most of the studies mentioned above were developed for companies in the United States
7
, except for 

Gharghori et al. (2006, 2007 and 2009) that uses a database regarding companies from Australia, which 

led us to another motivation to develop this study. According Lo and MacKinlay (1990), as mentioned in 

the introduction, the empirical findings need to be tested outside the sample to ensure that the results 

achieved are not the product of data snooping. 

In this sense the sample of this study is a country in Europe, Greece, facing great economic instability 

which naturally influences the risk of corporate default. Greece has inclusively resorted to external 

financial help and is on the verge of doing so again. Furthermore, the different opinions of the authors 

mentioned above about the relationship between default risk and returns of capital necessitates continuous 

research on this topic, thus enabling us to ensure continuity of research using for this purpose in this study 

a market distinct from other countries used to analyze this issue. 

                                                 
5
 Classify firms into constrained and unconstrained according to a series of pre-defined characteristics, such as leverage, size, 

cash flows, dividends, among others, to further test the relationship of the returns of these two classes of firms with 

macroeconomic indicators. 
6
 The model assumes that the obligations of a company consist of debts of different maturities, short-and long-term. If a 

company has enough capacity to answer for their short-term debt in due time, but cannot afford the long-term debt in the 

foreseeable period then incurs in default. The model of two periods with two maturity dates of the debt structure. 
7
 See for example Avramov et al. (2009); Campello and Chen (2010), Dichev (1998); Griffin and Lemmon (2002); Vassalou 

and Xing (2004) and Zhang (2008). 
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3. Methodology 

3.1.Merton Model (1974) 

Merton (1974) applied the methodology of pricing financial options originally developed by Black and 

Scholes (1973). The model establishes the relationship between the market value of assets and the market 

value of equity. This states that the equity of a company can be seen as a European call option on the 

assets of the company to shareholders because it respects the company's assets minus all liabilities.  

The ownership of the assets of the company follows the rule of absolute priority that defines the 

shareholders as residual claimants with limited liability, i.e., they have the right but not the obligation, to 

respond to creditors from the assets of the business and keep the remaining
8
. 

At maturity of the option, assuming that liabilities win all the same date, if the market value of company 

assets is greater than the book value of liabilities, shareholders exercise the option, according to the rule 

of absolute priority, involving the aforementioned continued existence of the company. Otherwise, i.e., if 

the book value of the company liabilities is greater than the market value of their assets, equity is zero and 

the company goes into default.  

It is considered that the capital structure of the Company consists of equity and debt. The market value of 

a company's assets follows a stochastic process of Geometric Brownian Motion (GBM) as follows: 

 (1) 

Where  is the company assets value,  corresponds to stocks variations, µ is the drift of the assets 

value,  is assets volatility and lastly , respecting the Wiener increment. 

The market value of equity  represents’ in practice a call option over the asset value , being given by 

the Black & Scholes (1973) formula, presented as follows: 

 (2) 

                                                 
8
 See Crosbie and Bohn (2003). 
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Where,  and                 (3) 

Being  the assets market value,  liabilities accounting value in the maturity date ,  the riskless 

interest rate,  the standard deviation of , and  the standard normal cumulative distribution. 

The time to maturity is always defined in a year
9
, implying that the probability of default (PI) will have a 

proportional horizon. The risk-free interest rate is the rate of treasury bonds to one year, which were 

observed at the end of each month. 

According to the KMV model the level of obligations that usually make a company enter in default does 

not match total liabilities, but to current liabilities (short-term) more than half of non-current liabilities 

(long-term), this concept being adopted for the value of X. .  corresponds to the daily market 

capitalization, which is obtained by multiplying the share price by the number of shares issued. Now 

remain two unknowns,  and .  For this problem Moody's KMV applied an iterative method to 

determine these unknowns, which has been applied widely, as in Vassalou and Xing (2004), Gharghori et 

al. (2006) and Gharghori et al. (2009). However, it is a very lengthy process, which led us to find another 

alternative. Following the Black and Scholes (1973) model we may derive , allowing us to 

establish a link between equity volatilities ( ) and that of assets ( ) ensuing the Merton (1974) model 

by the following formula:  

 (4) 

                                                 
9
 Several authors, such as Vassalou and Xing (2004), Gharghori et al. (2006), Jobert, Kong, and Chan-Lau (2004) adopted the 

one-year period. Besides, considering a shorter period will increase the weight of financial leverage and a longer period put 

more emphasis on asset volatility and its growth rate. 
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We have now a two equations system with two unknowns,  and , given that the rest of the variables 

are known. This system may be easily solved through the solver tool available in excel, which results in 

joining equations (2), (3) and (4): 

              (5) 

 

Initially are collected daily capitalizations of equity ( ) from last year to estimate the standard 

deviation, i.e., the annual market volatility of equity ( ). Thus, all the data is available to calculate  

and   in monthly terms.  

The next step is to calculate the probability of default, which, according to Merton (1974) is the 

probability of the value of company assets being lower than the book value of its liabilities, which can be 

defined as: 

 (6) 

DLI Model 

The stock exchange is a great source of information on companies, as it allows any agent to instantly 

calculate the value of a particular company. Generally, stakeholders are aware of the fluctuations of stock 

prices that reflect the level of corporate credit.  

As already evidenced earlier models based on market data demonstrate superiority over accounting 

models, which implies that many stakeholders prefer the use of market models to evaluate companies.  
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Vassalou and Xing (2004) developed a new approach which they called default likelihood indicators 

(DLI), very similar to the Merton (1974) model, and the failure indicator is seen here as the distance to 

default (DI). 

Using the capitalization of each individual company in the market, we infer the market value of equity 

and the corresponding volatility. The use of Merton's (1974) model subsequently allows the calculation of 

volatility and the value of the company's assets, having now available, all information needed to 

determine the risk of default variables.  

The process of determining the assets value ( ) and their respective volatility ( ) is identical to Merton 

(1974) model, this form will only be highlighted the differences with respect to the model, which reside in 

the indicator of default, as shown below: 

  (7) 

According to equation (7) it is noticeable that the differences between the distance to default (DI) and the 

probability of default of Merton (1974) exist in the replacement of the riskless asset rate (rf) by the drift μ. 

Vassalou and Xing (2004) considered this variable as the average of the variation in ( ), calculated in 

this study on an annual basis based on the monthly values of the assets available.  

  Vassalou and Xing (2004) even tested the ability of their risk measure to capture the risk of default, 

where they applied the ratio of accuracy
10

 by Moody's and also compared the DLI companies with real 

failure with a control group that did not go into default. Both tests showed that the measures of default 

risk used captured relevant default information
11

. 

                                                 
10

 The accuracy ratio (AR) from Moody's tests the ability of a model to predict actual defaults with a five-year horizon. See 

Sobehart et al. (2000). 
11

 Vassalou & Xing (2004) observed an AR of 58%, being that the perfect model would have an AR of 100%, while a model 

without discriminative ability would have a ratio of 0%. 
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4. Data and Methodology 

In addition to the probability of default it was considered other individual companies variables in 

order to determine the influence of failure at various levels, including primarily the return on equity. The 

variables used in the analysis performed in this study are: (i) returns of the following month, (ii) excess 

returns, (iii) the probability of default, (iv) size, (v) book to market, (vi) beta: (vii) leverage, (viii) 

volatility and (ix) past returns. 

The returns of the following month and the excess return are the independent variables used in the 

regression analysis. Most studies use the return of the next month as a dependent variable, such as 

Gharghori et al. (2009), noting for that the monthly variation in individual capitalization of each company 

to a later month. However, other alternative dependent variables were also used as was the case of the 

excess return on Outecheva (2007), this time, beyond individual monthly stock returns of companies, it 

was also required to collect data on conversion rates and respective monthly returns of a representative 

active for the riskless asset, as was the case of treasury bonds to one year observed monthly for the 

country under study. To obtain the variables excess return it was subtracted from the return value of the 

companies a riskless asset coincident in a monthly basis in terms of date. Default probabilities, as indeed 

has already been explained, resulted from the application of models like those of Merton and DLI, also 

calculated on a monthly basis. For the regression analysis, the natural logarithms of this indicator, as 

Fama and French (1992) also did, were calculated. 

Prior empirical application of these models to determine the influence of failure over capital returns has 

only been tested in the United States and Australia which, in comparison with Greece, are very large 

markets and consist primarily of large companies. For Greece, although the selected companies have to be 

listed on stock exchanges, much of the sample consists of small and medium enterprises, which means 

that the size was measured in thousands of euros instead of millions of euros, calculated by multiplying 



British Journal of Economics, Finance and Management Sciences 84 

July 2015, Vol. 10 (2) 

 

 

© 2014 British Journals ISSN 2048-125X 

 

 

the share price by the number of shares issued. For the analysis of regressions was also considered the 

natural logarithm of size (Fama and French, 1992; Gharghori et al, 2009; Nielsen, 2011). 

The book-to-market ratio results from dividing the book value of equity by its market value. This ratio 

was obtained directly from the database used, and only for some companies for which this information 

was unavailable we proceeded to its manual calculation. Except to most authors, which exclude from the 

sample firms with negative values for this ratio, as is the case Vassalou and Xing (2004), similar to 

Dichev (1998) and Gharghori et al. (2009) in this study we haven’t excluded them. The maintenance of 

these companies is important, since these generally tend to have higher default probabilities, and default 

risk is indeed associated with capital returns, then it is likely to be derived by firms with high default 

probabilities. In addition, the exclusion of these data could also prevent the extraction of the "true" 

relationship between the probability of default and returns. 

For consideration of all companies, the processing of data requires the application of two interactive 

dummy variables
12

, as did Gharghori et al. (2009). A dummy variable effect is applied to each book to 

market ratio, i.e. for "sub-variable" positive book-to-market it will be considered positive values of the 

ratio and replaced by zero the negative values, and so conversely to the "sub-variable" negative book-to-

market will be considered negative values of the ratio and replaced by zero the positive values. For the 

analysis of regressions we have considered the natural logarithm of the variable, which assumes the use of 

absolute values in the case of negative book to market variable. 

To calculate the beta it was considered the covariance between the returns on equity and returns on assets 

representative of the market of the country on the variance of the market and the market index selected 

was the MSCI Greece (MSGDEEL). For the analysis of regressions a period of 48 months as in 

Gharghori et al. (2009) was adopted.  

                                                 
12

 Numeric variable in the regression analysis used to represent subsets of the sample. 
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The market leverage was assessed through the financial market structure ration which compares weight of 

the liability with the market value of equity. Similarly, for regression analysis the natural logarithms were 

calculated. For estimation of volatility, through observation of daily company market capitalization data, 

the monthly standard deviations of equity were calculated. Finally, it should be noted that past returns 

correspond to the cumulative returns of the past five months with a one month lag (Gharghori et al., 

2009). 

To carry out this study, use is made of Datastream data where both market and accounting data needed 

were extracted.  

Relative to the market the following data of the country under analysis were collected: the rates of 

treasury bonds at one year observed monthly as representative element of a riskless asset; the price of the 

stock market representative index in order to calculate the monthly market return; and finally the daily 

market capitalization of all companies quoted in the market exchange, to determine the volatility of 

equity, as well as his return, leverage, market value of the assets of the company and also its volatility. 

As for accounting data, we include the ratio of book-to-market, total liabilities, as well as current 

liabilities. The latter necessary to calculate the book value of liabilities assumed to be the current 

liabilities plus half of long-term liabilities, defined by KMV as the level of obligations that usually a 

company enters into default, which incidentally has been widely applied by several authors such as 

Crosbie and Bohn (2003), Vassalou and Xing (2004) and Gharghori et al. (2009). 

Beyond the period of analysis, are needed prior 50 months and one month of later data for the calculation 

of all required variables. The period of analysis to which the study relates comprises monthly values 

February 2002 to December 2011, which defines the range of data necessary to estimate January 1998 to 

January 2012, thus having the variables data been collected for all this period of analysis. The original 

sample included 285 Greek companies, however after excluding firms for which we were unable to 
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collect the data already defined above, as well as the minimum period of 51 months thereof were not 

available, the initial sample had to be reduced to 210 companies. 

The lag between the database and the analysis period is related to the information required by some 

elementary variables. To determine the probability of default (PD), as well as the volatility of equity are 

required 12 months of prior data. Past returns are defined as the cumulative return of 5 prior months, thus 

determining a previous period of necessary data of 6 months. However, the calculation of beta further 

extends this deadline by requiring 48 months of prior monthly returns, which makes it necessary to add 

another month due to the use of returns and another considering that the final variable may have to be 

presented in the form of beta variation, depending if significance tests previously performed determine it. 

Finally, the dependent variable of this study is that the return of the next month, as the name implies, 

requires firm’s capitalization of one following month. 

By the analysis of previous studies, it appears that the majority of the authors follow the Fama and 

MacBeth (1973) regressions, where it is followed a cross-section data model. The use of this type of data 

organization can become complex, especially when applied for a long period of time as in this study. 

Furthermore, according to Hsiao and Hsiao (2006) there are several advantages in using panel data series 

over cross-section series for economic research. The use of this structure allows to follow the evolution of 

a sample over time, ensuring several observations for each company. This allows to perform a 

longitudinal analysis, which ultimately combines the structures of a cross-section series with that of a 

time series. For these reasons, in this study regressions were based on data organized into a panel also 

testing the relationship of expected returns with PD and other independent variables. 

The regressions performed cover the period from February 2002 until December 2011 for Greece. 

Previously the existence of unit roots for all variables were checked in order to determine the stationarity 

of the series. When non-stationarity of the series was observed, first differences were used and 
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subsequently verified again the existence of unit roots. The regressions performed followed the study 

Gharghori et al. (2009), with the sense of exploring the results obtained but in a new sample. 

The first regression performed was the one of expected returns considering PD, size and book-to -market 

(positive and negative). With this, we intend to observe the ability of the variables size and book-to-

market in explaining the time variation in expected returns, if it is verified, by these variables representing 

indicators of default risk. If the previous statement is confirmed, then a superior indicator of default risk, 

in this case the PD, will absorb the explanatory power of the temporal variation of returns on size and 

book-to-market, and one should observe a positive and significant PD coefficient and insignificant size 

and book-to-market coefficients. Otherwise the coefficients on size and book-to-market should remain 

significant when regressed with the PD and we should not observe any relationship, and these variables 

turn out not to be indicators of default risk. In the second regression, the beta is added as an independent 

variable in order to examine whether the results of the first regression remain strong for the inclusion of 

beta. 

The following regression considered the expected returns of dependent variables: PD, leverage, volatility 

and past returns. According to Gharghori et al. (2009), these independent variables, excluding PD, were 

used in the Merton and Barrier Model. According to this model the default probability is determined as a 

function of leverage, asset volatility and assets growth rate, among others. We intend to investigate 

whether the PD of Merton's model includes the explanatory power of these variables to justify the 

temporal variation of returns, or if on the contrary, these three variables include the explanatory power of 

PD to explain the variation in returns. 

Finally, the fourth regression included all variables in order to determine which variables have joint 

significance in explaining the temporal variance in equity returns. This analysis by regressions was based 
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on the study of Gharghori et al. (2009) whereas in our case we studied the explanatory power of these 

variables in a European country. 

The use of different dependent variables to explain the variation in returns, can be another element that is 

at the root of the discord direction of the relationship of default risk and expected returns between 

authors. Following this, previous regressions were performed twice for two dependent variables, namely 

the excess return (Ri-Rf) following Outecheva (2007) and the return of the following month (Rt +1) by 

Gharghori et al. (2009). 

The risk of default has been approached over the years by many authors since the seminal works of 

Beaver (1966) and Altman (1968). Following this, it was possible to combine the behavior of default risk 

with specific business characteristics, such as the independent variables considered in this study, except 

for the beta. 

Gharghori et al. (2006) computed accuracy ratios for various models measuring the risk of default, 

including the model of Merton (1974). According to these ratios, all variables used in this study 

(excluding beta) contribute in some way to the risk of default. The PD is the variable that showed a higher 

precision ratio of 73%, followed by the market leverage with 62%, book-to-market with 54%, equity 

volatility of 37% and 27% for size. Although, it has not been estimated any ratio for past returns, it was 

for the assets growth rate, one of the key variables used in the model of Merton (1974), which turns out to 

be very similar, with 38.5%. By the presented values it is evident that PD is the best indicator to capture 

the default risk. However, the remaining variables (excluding beta) showed also some explanatory power 

over this ratio. 

Yet according to the authors, in addition to predicting whether the variables are considered indicators of 

default risk, it is also important to understand how these are related to each other, as well as what effect 

they cause to each other. According to Gharghori et al. (2009) positive book-to-market, beta, leverage and 
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volatility have a positive relationship with the PD, all registering a linear increase along with an increase 

in PD. Conversely size, book-to-market and past negative returns recorded a negative relationship with 

the PD. In the case of beta and negative book-to-market, correlations found are relatively low. 

Regarding size it is understandable because it is negatively related to default, since small firms have more 

difficulty obtaining financing as well as a high volatility of cash flows and vice versa. The book-to-

market ratio and leverage are closely related, since a company with a low book-to-market ratio will tend 

to take the advantage it holds over the market, proceeding to issue more shares and thus reducing 

financing needs. Now leverage brings us to the debt structure of a company, whose connection with the 

risk of default is even clearer. If the ratio book-to-market has a positive relationship with leverage, which 

in turn also influences positively the PD, one can conclude that the positive (negative) book-to-market 

tends to be positively (negatively) related to PD. 

As for past returns, in face of a break the market can deduct that the company is losing value, which in the 

case to be continued will further strengthen the fear it will not recover in the short term. Soon, the trend to 

sell is higher, the price decreases and hence the returns, which may be related to an increased probability 

of default. 

In the original Merton (1974) model, the specific variables of enterprises considered were volatility, 

leverage and the growth rate of assets, in the latter case very similar to the values of past returns. The 

study of variables that influence the probability of corporate default is a much newer field of economic 

research than in the study of the determinants of capital returns. Following this, by the previously 

identified relationships of the variables used in this study to default, the constraints of the return 

previously identified in other studies may be associated with an explanation based on default risk. 

Fama and French (1992) identified other elements beyond the market beta explaining the variation of 

returns in cross-section. Among those factors leverage and book-to -market (positive) with a positive 
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relationship with returns, and a negative relationship with size, are more evident. According to these 

results, Fama and French (1993) suggested the use of a CAPM model with three factors. All relationships 

identified align with previous forecasts, which is consistent with an explanation based on default. 

The identification of a relationship between the beta and the risk of default is subject to the condition that 

this is or not systematic (diversifiable). This is because, according to the CAPM of Sharpe (1964), Lintner 

(1965) and Jensen and Scholes (1972), the systematic risk represented by beta, is the sole determinant of 

expected returns. Fama and French (1996) stated that the risk of default is based on a systematic human 

capital argument. This because if the default risk is correlated across firms, it is assumed that investors of 

companies with financial difficulties, using specialized capital will try to break ties with other companies 

that are in the same situation, avoiding the ownership of securities of the latter. This implies a worsening 

of the conditions of these companies which consequently will be reflected negatively on their human 

capital. 

5. Empirical Results 

After the entry of a new government in Greece, in October 2009, some financial ratios that indicated a 

deficit in 2008 of 7.7% of GDP and foresaw a deficit for 2009 of 12.5% of GDP were revised. With these 

critical financial indicators, the country began to implement a series of austerity packages since the 

beginning of 2010. However, these measures were not enough to prevent Greece from asking financial 

aid from the European Union (EU) and the International Monetary Fund (IMF), the first euro country to 

seek a bailout from the beginning of the crisis. The request was made in April 2010, and in the following 

month austerity measures needed to be implemented were approved. The climate of distrust generated in 

the country worsened when it was discovered in early 2010 that the Greek government misrepresented for 

many years the official economic statistics since revising these informations it was found that the 

country's deficit exceeded the 3%, the maximum limit recommended of GDP according to the stability 
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criteria of the European Union and also with a debt level well above 60%. These findings were confirmed 

for all years from 2000. Indeed, companies began to resent as a result of uncertainty surrounding the 

country and the increase in taxes that were subject which naturally led to decreased consumption. 

For all the results tables were developed, except for the regression analysis which were based on mean 

time series of each company, thereby obtaining a final value for each variable of each company which 

was then duly worked to get to the tables presented below.  

For the configuration of Table 1 companies were divided into deciles based on their ranking of PD for all 

variables presented in order to identify the relationship between these and the PD. Based on the 

predictions set out previously, there is indeed an alignment of results with the relations predicted.  

Table 1 – Greece: Summary statistics of all variables in deciles following a PD ranking. 

 Portfolio PD Size BM β σ Lev RP 

Low 1. 0,02 877,71 0,71 0,09 35,36 0,50 -1,56 

 2. 0,17 524,31 0,94 0,05 39,81 0,90 -4,79 

 3. 0,81 377,90 1,35 0,13 46,14 1,40 -3,95 

 4. 1,75 111,77 1,33 0,13 47,60 1,82 -5,02 

 5. 2,61 47,11 1,64 0,10 52,10 1,94 -7,53 

 6. 4,43 71,89 1,21 0,14 55,57 2,61 -7,73 

 7. 6,42 70,84 1,40 0,10 55,73 3,37 -8,32 

 8. 8,60 62,40 1,58 0,12 57,93 4,16 -7,90 

 9. 12,44 37,54 1,60 0,17 61,32 6,13 -10,39 

High 10. 28,32 94,48 0,47 0,16 70,05 16,48 -10,40 

 This table provides a statistical summary of all independent variables collected for this study for Greece. 

For all companies equally weighted averages were performed covering the period February 2002 to 

December 2011 for all variables presented in the table above. Subsequently a division of companies was 

made in ten portfolios according to their ranking of probability of default. The PD, σ and PR are 

presented in the form of percentage, the size is displayed in thousand euros and the remaining variables 

are exposed in their original units. In order to better structure the table some variables were abbreviated 
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PD corresponding to the probability of default, the BM ratio book-to-market, the beta β, σ the volatility, 

Lev to leverage and past returns to RP ratio. 

Alongside the increase in PD, there is a progressive increase in volatility and leverage. For the book-to-

market, despite the non-progressive increase, a change in the ration is visible along with the increase in 

PD and in cases where this does not happen, for example the last decil, this may be due to the inclusion of 

firms with negative book-to-market, since the variable has no treatment in relation to these values. This 

aspect turns out to nullify the ratios of other companies with negative values. The same relationship is 

registered for the beta, which is visible an evolution of the variable, though not always gradual. 

On the contrary, for the past and returns size there is a decrease, though not linearly progressive with 

increasing PD, result was also previously predicted. 

In the following tables, the considered variables were transformed, including tables of regression analysis 

in order to better capture the relationships between them. Specifically, for the PI, size, positive book-to-

market, negative book-to-market and leverage were considered their natural logarithms. 

Table 2 shows a correlation matrix, which can further investigate the relationships among the variables 

considered for this study. The matrix was constructed based on panel data, being that panel A includes the 

full sample and Panel B only considers companies with negative values of book-to-market. 

The results in Table 2 again show agreement with the predictions defined and according to the relations 

already recorded in Table 1 with respect to PD with the other variables. It is noticed a positive correlation 

of PD with the positive book-to-market (30.07%), leverage (51.17%) and volatility (22.18%), and a 

negative correlation with size (-45.24%). In the case of negative book-to-market (3.22%), beta (10.13%) 

and past returns (-5.89%), the correlations found are relatively low although being in agreement with the 

predictions drawn. 
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Of the three main variables considered in the calculation of PD (volatility, leverage and past returns), 

contrary to previous studies
13

, the correlation of PD with past returns is relatively low for a key variable 

in the calculation of the risk indicator. In principle we should expect a value of stronger correlation 

between these two variables, but even so the value is negative and significant in both panels presented, 

consistent with the initial prediction. What that tells us is that previous higher returns reduce PD and vice 

versa. Still in panel A, there is a weak negative correlation between the negative book-to-market and the 

remaining variables, which is justified by the small number of companies that have negative values for 

this ratio, which are around 11% of the sample. 

Therefore, we constructed a matrix of correlations only for firms with negative book-to-market ratios, 

namely panel B. The correlation of PD with the other variables, shows to be slightly stronger in 

magnitude, except for beta. Nevertheless, the correlations remain more or less similar to the previous 

panel, it is just to point out that in relation to the correlations of negative book-to-market with the other 

variables there is indeed an increase of the same in magnitude. As mentioned previously, firms with 

negative book-to-market ratio tend to have higher default probabilities, so it is normal that among these 

firms, Panel B, the correlation of PD with the remaining variables is stronger than in panel A. 

 

 

 

 

 

 

 

                                                 
13

 See Gharghori et al. (2009) for example. 
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Table 2 – Greece: Correlations matrix of the changed variables. 

 
PI Size BM+ BM- β σ Lev 

Panel A: Full sample 

Size 
-0.4524* 

0.0000 
      

BM+ 
0.3007* 

0.0000 

-0.4028* 

0.0000 
     

BM- 
0.0322* 

0.0000 

-0.0700* 

0.0000 

0,0000 

0.9956 
    

β 
0.1013* 

0.0000 

-0.0042 

0.5498 

0.0558* 

0.0000 

0.0280* 

0.0001 
   

σ 
0.2218* 

0.0000 

-0.2443* 

0.0000 

0.1679* 

0.0000 

0.0199* 

0.0042 

0.0840* 

0.0000 
  

Lev 
0.5117* 

0.0000 

-0.4482* 

0.0000 

0.4547* 

0.0000 

0.1143* 

0.0000 

0.1364* 

0.0000 

0.2064* 

0.0000 
 

RP 
-0.0589* 

0.0000 

0.1946* 

0.0000 

-0.2593* 

0.0000 

-0.0613* 

0.0000 

-0.0754* 

0.0000 

-0.0557* 

0.0000 

-0.2462* 

0.0000 

Panel B: Sample BM- 

Size 
-0.4881* 

0.0000 
      

BM- 
0.0315* 

0.0001 

-0.0675* 

0.0000 
     

β 
0.0941* 

0.0000 

0.0109 

0.1834 
- 

0.0328* 

0.0001 
   

σ 
0.2251* 

0.0000 

-0.2409* 

0.0000 
- 

0.0266* 

0.0012 

0.0709* 

0.0000 
  

Lev 
0.5388* 

0.0000 

-0.5109* 

0.0000 
- 

0.1199* 

0.0000 

0.1217* 

0.0000 

0.2502* 

0.0000 
 

RP 
-0.0622* 

0.0000 

0.1959* 

0.0000 
- 

-0.0655* 

0.0000 

-0.0778* 

0.0000 

-0.0596* 

0.0000 

-0.2662* 

0.0000 



British Journal of Economics, Finance and Management Sciences 95 

July 2015, Vol. 10 (2) 

 

 

© 2014 British Journals ISSN 2048-125X 

 

 

This table presents a correlation matrix between the equally weighted averages of each variable for firms 

included in the sample, covering the period from February 2002 to December 2011. The variables used in 

the matrix are already properly transformed in order to perform the regression analysis. Panel A shows 

the correlations of the variables considering the total sample and Panel B only considers companies that 

have a book-to-market ratio negative. In order to better structure the table some variables were 

abbreviated corresponding PD to the probability of default, BM + the ratio book-to-market whose values 

are positive, BM - the book-to-market ratio whose values are negative, β the beta, σ the volatility, Lev to 

leverage and past returns to RP ratio. * Indicates significance at the 10% level. 

As in Table 1, for the construction of Table 3, companies are also divided into ten portfolios, being that 

now their respective rankings are with respect to each variable individually and not in relation to PD. 

Based on the average of the time series variables of each company, companies were organized in 

ascending order for all variables. Subsequently, based on this organization it was effected the division of 

companies by portfolios and associated to each one of these the respective average return of firms that 

constitute it, i.e., Table 3 also shows weighted averages of the time series of returns for deciles formed by 

rankings of each variable. The goal of this table construction is to analyze the relationship between the 

returns (next month) and the seven independent variables included in this study. 
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Table 3 – Greece: Returns in deciles using rankings of each of the independent variables. 

 Portfolio PI Size BM β σ Lev RP 

Low 1 -0,48 -1,99 -0,96 -1,55 -0,52 -0,63 -3,17 

 2 -1,02 -1,91 -1,04 -1,33 -0,88 -0,89 -2,63 

 3 -1,30 -1,70 -1,48 -1,82 -1,04 -1,04 -2,07 

 4 -1,12 -1,36 -1,31 -0,90 -1,33 -1,51 -1,76 

 5 -1,70 -1,43 -1,25 -1,91 -1,80 -1,19 -1,61 

 6 -1,45 -1,83 -1,80 -1,16 -1,44 -1,38 -1,32 

 7 -1,44 -1,60 -1,30 -1,45 -1,81 -1,64 -1,12 

 8 -1,63 -1,15 -1,57 -1,45 -1,93 -1,78 -0,78 

 9 -1,96 -0,97 -1,55 -1,33 -2,00 -1,99 -0,25 

High 10 -2,23 -0,41 -2,09 -1,44 -1,59 -2,29 0,37 

High-Low 10-1 -1,75* 1,58* -1,13 0,11* -1,07* -1,66* 3,53* 

  (-24,28) (99,56) (-0,61) (13,20) (54,71) (5,94) (-14,14) 

 BM- 
  

-1,33 
    

This table shows the monthly returns into deciles according to the rankings of each of the seven 

independent variables, being the values illustrated the equally weighted average of the returns of the 

following month of the companies considered in the sample considered. The portfolio "10-1" is the 

difference in returns between the tenth and the first decile. The values in brackets refer to the t-test made 

to each one of the series of the seven variables in conjunction with the series of returns of the following 

month, to check if the difference found between the means is statistically significant. In the case of the 

BM variable were only considered positive values of book-to-market and in an extra portfolio negative 

book-to-market (BM -) values were inserted, with the last line of the column referring to this variable 

returns in the following month of the corresponding values. In order to better structure the table some 

variables were abbreviated PD corresponding to the probability of default, the BM ratio book-to-market, 

the beta β, σ the volatility, Lev to leverage and past returns to RP ratio . * Indicates significance at the 

10% level. 

An overview of Table 3 shows that the average return (next month) of each portfolio is in most of the 

observations negative, which is presumed to be related to the observation period of the study, since 

according to Coutinho (2012) the recent global crisis began in 2006 in the United States and only a few 
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years later that came to contaminate Europe. As the study period is from February 2002 to December 

2011 and despite the crisis affecting the most recent years, we need to consider that the returns obtained 

result from averages of the time series of each company. 

Regarding PD, despite the expected next month return for the 10 portfolios always being negative, there 

is a decreasing trend of this return together with the increase of this variable, though not always linear, 

which is not consistent with an explanation based on risk that assumes a positive relationship between this 

and the return. As for size, the opposite relationship is seen as there is an increasing trend of the expected 

next month return also nonlinear. In the case of positive book-to-market the difference in returns between 

the tenth and the first decile is not statistically significant and the variation of the expected return between 

deciles is somewhat inconsistent although there is a declining trend, not being possible to verify here the 

nature of the relationship between the variable and the return. Also for the beta, it was not evident the 

relationship of the variable to the return. The difference in returns between the tenth and the first decile, 

although significant, register here its lowest value in absolute terms. For volatility and the leverage we 

observed a negative relationship with expected returns, which in the case of leverage is inconsistent with 

the predictions made previously, in which we anticipated a positive relationship with returns, as well as 

an explanation based on risk. Finally, in relation to past returns it is recorded a linear increase of the 

expected next month return which supports the existence of the momentum effect
14

. The difference 

between the highest and lowest portfolio in terms of the variable ranking records its highest value here, 

which further strengthens the relationship between this and the expected returns. 

Recall that PD is determined as a function of volatility, leverage and past returns, so it is expected that the 

relationship of these indicators with the expected return as well as the correlation of these with the PD to 

be consistent with the relationship of the PD with expected returns. The negative relationship of volatility 

                                                 
14

 Phenomenon of continuation of short-term trends in stock prices. 
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with expected returns together with the positive correlation of volatility with PD, corroborates the 

negative relationship of PD with expected returns. With regard to leverage this is also true, since it 

records a negative correlation with expected returns as well as a positive correlation with PD. In 

Gharghori et al. (2009) the positive relationship between leverage and returns and its positive correlation 

with the default probability (PD) did predict a positive relationship between the PD and the returns, which 

was later contradicted by considering other variables to the calculation of this default indicator. In this 

study, all variables that are a function of PD foreshadow the negative relationship between this and the 

returns. Finally, past returns denote a positive relationship with expected returns and a negative 

correlation with the PD, once again allowing to predict the relationship between PD and returns (next 

month). 

According to the study by Fama and French (1993) who added two factors to CAPM for determining 

expected returns from a portfolio, SMB and HML, it is interesting to see to what extent these variables 

are indicators of default risk and therefore to see if their ability to explain the variation in returns is linked 

to this. Thus, it becomes necessary to study the relation between PD together with the size and book-to-

market. This relationship is shown in Table 4. For this have been constructed portfolios following dual 

rankings of size with the PD and the book-to-market with PD, which led to the construction of four panels 

considering that it changes the order of the variables in the portfolios constructed. 
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Table 4 – Greece: Returns in dual portfolios formed following the PD and dimension rankings (Size and 

BM). 

Panel A: Size effect controlled by the PD 

  
Small 

   
Big Small-Big  

  
1 2 3 4 5 

 
t-stat 

Low PD 1 -1,13 -0,69 -0,70 -0,47 -0,72 -0,41* (-52,07) 

 
2 -1,57 -1,13 -2,02 -0,71 -0,59 -0,98* (-76,43) 

 
3 -1,68 -1,61 -1,57 -1,48 -1,52 -0,16* (-86,92) 

 
4 -1,71 -2,21 -1,24 -1,76 -0,66 -1,05* (-78,48) 

High PD 5 -2,17 -2,34 -1,82 -1,44 -2,67 0,50* (-65,22) 

        
  

Panel B: Default effect controlled by size 

  
Low PD 

   
High PI High-Low  

  
1 2 3 4 5 

 
 

Small 1 -1,76 -1,73 -1,96 -1,93 -2,40 -0,65* (25,52) 

 
2 -0,96 -1,82 -1,71 -1,73 -1,47 -0,52* (34,41) 

 
3 -1,19 -1,53 -1,60 -1,82 -2,05 -0,85* (37,92) 

 
4 -0,66 -1,63 -1,67 -1,06 -1,93 -1,28* (28,27) 

Big 5 -0,43 -0,73 -0,66 -0,65 -0,99 -0,56* (38,63) 

        
 

Panel C: Effect BM controlled by the PD 

  
Low BM  

  
High BM High-Low  

  
1 2 3 4 5 

 
 

Low PD 1 -0,60 -0,14 -1,00 -0,95 -1,17 -0,57* (-31,33) 

 
2 -0,57 -1,74 -0,77 -1,70 -1,29 -0,73* (-46,65) 

 
3 -1,94 -1,63 -1,06 -1,63 -1,56 0,38* (-41,91) 

 
4 -1,74 -1,58 -1,06 -1,72 -1,56 0,18* (-41,47) 

High PD 5 -1,63 -2,29 -2,26 -1,49 -2,83 -1,20* (-19,83) 

        
 

Panel D: Default effect controlled by the BM 

  
Low PI 

   
High PI High-Low  

  
1 2 3 4 5 

 
 

Low BM 1 -0,22 -0,56 -0,59 -2,30 -1,47 -1,25* (10,54) 

 
2 -1,05 -1,66 -1,27 -1,11 -1,88 -0,83* (11,23) 

 
3 -0,72 -1,49 -1,67 -1,81 -2,04 -1,32* (12,01) 

 
4 -1,17 -1,35 -1,40 -1,34 -1,97 -0,80* (11,32) 

High BM 5 -1,73 -1,38 -1,57 -1,80 -2,67 -0,95* (22,13) 
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This table presents monthly returns for a split into 25 portfolios following dual rankings of PD and 

Dimension (size and BM). The period of analysis concerns February 2002 until December 2011. For all 

panels presented the division of companies in portfolios is carried out in two steps: initially the line 

division corresponds to the companies split depending on the rank of the corresponding variable (top) and 

then the division in column is also carried out according to corresponding variable (left side) as suggested 

by the table above. Next, the average, equally-weighted of returns of the following month is calculated for 

each of the 25 portfolios depending on the companies in each. Portfolios "Small-Big" ("High - Low") are 

constituted by the difference between the portfolios with higher (5) and lower (1) ranking, according to 

the panel in which they fall. The values in brackets refer to the t-test applied to portfolios originated by 

the first division (in line) considering the two variables used for the dual portfolios of each panel, in order 

to verify if the difference found between the means is statistically significant. In order to better structure 

the table some variables were abbreviated, PD corresponding to the probability of default and the BM the 

book-to-market ratio. * Indicates significance at the 10% level. 

Looking for panel A, firms are initially distributed into quintiles according to the ranking of the PD, and 

then inserted into each of these portfolios, being then distributed by quintiles again, but now according to 

a ranking of the size, which makes a total of 25 portfolios as shown in Table 4. In short, panel A allows 

the analysis of the effect of size on return after controlling for the PD, panel B the effect of failure after 

controlled the size, panel C the effect of the book-to-market after controlled the PD and panel D the effect 

of default after controlling for the book-to-market
15

. 

Panel A shows that the size effect is conditioned by the PD. The difference in monthly returns between 

the smallest and largest quintile ranges from -0.41% in the quintile with the lowest PD to 0.50% for the 

quintile with the highest PD, however this is not a linear evolution. Only for the quintile with the highest 

                                                 
15

 Panels C and D were constructed considering the positive values of book-to-market, as in Gharghori et al. (2009). 
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PD there is a positive difference between returns from the lowest quintile to the highest in terms of size, 

suggesting that there is only a return premium over small businesses with high PD, while for lower levels 

of PD there is a premium in higher dimension companies returns over smaller companies. 

In panel B the difference in returns between the highest and lowest quintile compared to PD is always 

negative for all dimension quintiles considered, which comes once again to prove the existence of a 

negative relationship between returns and PD. Smaller dimension quintiles (1 and 2), despite the return 

observed resulting from the difference of the quintile with the highest and lowest risk of default is 

negative, it is here that higher values were registered. Invariably, the higher dimension quintile also 

registers a returns differential between the highest and lowest PD quintile when compared with the other 

quintiles (-0.56%). 

For panel C, only a premium return of firms with higher book-to-market was observed in relation to 

companies with a lower ratio for quintiles 3 (0.38%) and 4 (0.18%). These results suggest that the book-

to-market effect becomes stronger for firms with high PD, but not too high given that for the quintile with 

the highest PD, the difference in returns turns to fall significantly to -1.20%. This tells us that the book-to-

market effect is conditioned by the PD. 

Finally, in Panel D, similar to panel B, all return differentials return between the highest and lowest PD 

quintiles exhibit negative returns. However there is a slight upward trend in returns when the book-to-

market increases, especially if we exclude quintile 3. This suggests that the default effect is conditioned 

by the book-to-market. Note that tests of equal variances were performed in order to verify the 

significance of the results presented and all revealed to be statistically significant at a level of 10%. 

To take initial conclusions from the individual capacity of each variable in explaining the expected 

returns and excess returns, simple regressions listed in Table 7 of Annex 2 were developed. The results 

show that the size and volatility have significant negative coefficients and the book-to-market and past 
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returns hold significant positive coefficients. These observations are consistent with the predictions made 

previously, but not with the analysis of returns resulting from Table 3, where it was noticed a positive 

relationship with returns for the size and negative for the book-to-market. In addition, the beta, the PD 

and leverage, despite obtaining significant coefficients showed no consistency in the sign of their 

coefficients for the respective variables and coefficients computed for the negative book-to-market are not 

significant. 
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Table 5 – Greece: Returns regressions over the specified group of variables (PD(t-12,µ) and β(t-48)). 

Regressions R(t+1) Ri-Rf 

Constant 
-0,0107 -0,0098 -0,0181* -0,0082 -0,0441* -0,0445* -0,0494* -0,0395* 

0,1705 0,2324 0,0000 0,3765 0,0000 0,0000 0,0000 0,0000 

PD 
-0,0019* -0,0018* -0,0017* -0,0021* -0,0020* -0,0018* -0,0017* -0,0021* 

0,0000 0,0001 0,0001 0,0000 0,0000 0,0002 0,0001 0,0001 

Size 
-0,0020 -0,0020 

 
-0,0020 -0,0019 -0,0014 

 
-0,0020 

0,2520 0,2917 
 

0,3058 0,2935 0,4422 
 

0,3048 

BM+ 
0,0185* 0,0181* 

 
0,0184* 0,0162* 0,0167* 

 
0,0182* 

0,0000 0,0000 
 

0,0000 0,0000 0,0000 
 

0,0000 

BM- 
-0,0050 -0,0041 

 
-0,0064 -0,0075 -0,0064 

 
-0,0076 

0,5133 0,5964 
 

0,4217 0,3313 0,4196 
 

0,3408 

β  
-0,0134* 

 
-0,0131* 

 
-0,0190* 

 
-0,0183* 

 
0,0010 

 
0,0014 

 
0,0000 

 
0,0000 

Leverage   
0,0098* 0,0049* 

  
0,0081* 0,0042 

  
0,0000 0,0733 

  
0,0005 0,1325 

σ   
-0,0207* -0,0191 

  
-0,0244* -0,0222* 

  
0,0684 0,1075 

  
0,0337 0,0646 

RP   
0,0028 0,0059* 

  
0,0064* 0,0098* 

  
0,3587 0,0796 

  
0,0427 0,0043 

R-squared 0,0022 0,0025 0,0011 0,0030 0,0019 0,0028 0,0011 0,0035 

F-statistic 
12,9756* 10,6387* 6,5353* 7,8125* 11,1637* 11,6368* 6,4976* 9,0816* 

0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 

DW stat
a
 2,01 2,01 2,01 2,01 1,97 1,98 1,97 1,97 

This table presents regressions using individual data of firms in the sample for each month of the period 

of analysis - February 2002 to December 2011. To calculate the PD it was used a lag of 12 months and 

drift μ (PD (t -12 , μ)) and to calculate the beta it was considered a period of 48 months (β (t -48)). For 

each variable, stationarity of the series was checked by the inherent application of ADF and PP unit root 

tests, whose results are listed in Annex 1, table 6. As the table suggests, the return of the following month 

(R (t +1)) and the excess return (Ri- Rf) are regressed with the independent variables shown in bold in 

line. For each independent variable two values are presented, the first refers to the coefficient calculated 

by the regressions performed and the second (below the values estimated for the coefficients) indicates 

the value of the associated p -value. In order to better structure the table some variables were abbreviated: 

PD corresponding to the probability of default, the BM  to the book-to –market ratio, the beta β, σ the 
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volatility and past returns to RP. * Indicates significance at a level of 10%.
 a

 to the Durbin - Watson 

statistic. 

The first regressions consider the PD, size and book-to-market as independent variables to explain the 

return and excess returns. For both dependent variables, the coefficients on size and negative book-to-

market are insignificant; PD has a significant negative coefficient and the book-to-market a significant 

positive coefficient. Given these results we can conclude that size is not representative of the risk of 

default, since it has a significant negative coefficient in the simple regression instead of positive. For the 

book-to-market we can also withdraw the same conclusion as the negative book-to-market is not even 

significant in simple regressions and although the positive book-to-market has a significant positive 

coefficient in the simple regressions (Annex 2), when regressed along with a superior indicator of default 

risk, the PD, it should lose its ability to explain variation in returns, which does not happen as it remains 

significant for the first regression. These results are robust to the inclusion of beta, since the significance 

and sign of the PD, size and book-to -market have not changed and the coefficient for the beta is negative 

and significant, as can be seen in the second regressions of each dependent variable. 

The third regression focuses on the returns of the following month and excess returns over PD, leverage, 

volatility and past returns. For PD and volatility significant negative coefficients were obtained and to 

leverage and past returns positive and significant coefficients, noting that only in the case of the latter 

variable it shows ability to explain the temporal variation of the excess return. Remember that the PD 

index is a function of these three variables, so it matters to test the possibility that a negative relationship 

between PD and returns may be due to volatility, leverage or momentum effect. Although the coefficient 

of the PD for this regression is lower in absolute values than previous regression coefficients, this 

continues to be significant, as well as other variables, and then one cannot say that the failure effect is due 

to these variables. There is however a small clue to the third regression of the returns of the following 
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month, where past returns have lost significance when regressed with PD. However, the individual 

regressions with past returns, especially when included a constant in the simple regression, this also 

proved to be non-significant, which does not allow to state if the variable may be driving the failure 

effect. 

The last regression includes all the independent variables, where the coefficients of size and negative 

book-to-market were not significant for the two dependent variables, as well as leverage to explain the 

temporal variation of excess returns and past returns to justify the temporal variation of expected returns. 

For other variables whose coefficients calculated for this regression showed significant their sign thereof 

remained consistent with the previous regressions, as well as with simple regression performed on each 

variable separately for the cases where the same signal is found in all regressions. Regarding returns for 

next month, it can be stated that for past returns, after controlling the other six variables, there is a 

positive relationship with returns. 

Despite the ability of the model being minimal in explaining returns, considering the values obtained for 

the R's square that not even reach 1%, also for other studies this occurred, as was the case of Breig and 

Elsas (2009) and Zhang (2008). The values of the statistical tests, such as the p-value of F-statistic 

indicates that all independent variables can influence simultaneously both the returns, and the values of 

the DW stat realize the absence of problems like errors auto-correlation, since are all very close to 2.  

In general, the model tends to hold more explanatory power of the dependent variable, in the case of 

Greece, when applied on the excess returns and there were no significant changes in the values of the p-

value of F-statistic as well as the DW stat, confirming the legitimacy of the results.  

To conclude, initial tables on the statistical summary of all the variables according to a ranking of PD, as 

well as the correlation matrix, we were able to immediately ascertain the relationship between PD and the 

remaining independent variables, in order also to identify what motivates most the risk of default. There 
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was a negative relationship between size and past returns with PD and inversely with the book-to-market, 

beta, volatility and leverage, a positive relationship, which came to sustain the relationships previously 

predicted. 

Subsequently we proceeded to the discharge of relations between expected returns (next month) and the 

independent variables considered for this study, the construction of rankings of portfolios of each of these 

variables, with corresponding returns. A positive relationship between size and past returns with expected 

returns was identified, which for the last variable revealed evidence of the existence of a momentum 

effect. As for the PD, volatility and leverage there was an increase in expected returns alongside the 

increase in the respective variables. Finally, for the beta it was not possible to identify the nature of its 

relationship with the expected returns by the absence of any trend. Considering the relations predicted and 

observed between the variables, there are mismatches relative to the book-to-market and leverage. As for 

the book-to-market, although there was a trend of decrease of the expected return as the ranking variable 

rose, this was not a linear evolution, which may mislead the analysis. To leverage this relationship was 

quite evident and it is noted that it further strengthens the preview of a negative relationship between the 

PD and expected returns, to align the negative relationship of the variable with expected returns, 

calculated according to the returns table in deciles following variables rankings with the positive 

correlation of the variable with PD, resulting from the correlation matrix. 

By regression analysis we can infer the same conclusion as in Gharghori et al. (2009), thus contradicting 

Fama and French (1992, 1996), who claim that the size and book-to-market are indicators of default risk. 

For this to happen it should be noted significant positive coefficients on the individual simple regressions 

with each of these variables, which did not happen in the case of Greece. However, the dual portfolios 

constructed according to rankings of these two variables (Panel A), it was observed for Greece, that the 

size effect exists only among firms with high PD. For the book-to-market despite the latter condition was 
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found, the variable remained significant when regressed with an higher indicator of default risk premium, 

PD, and soon also may not be representative of this risk, as it continues to be important in explaining 

variation in returns. 

For other effects that may be promoting the result of PD, we came out to check the existence of a positive 

relationship between expected returns and past returns, which raised suspicions of the existence of a 

momentum effect. In regression analysis relating to the third regression, or when leverage, volatility and 

past returns were regressed with PD for explaining the variation of the returns of the following month, the 

coefficient related to past returns always proved statistically insignificant after showing a significant 

positive coefficient on the individual simple regressions. This led us exactly to the assertion of the 

existence of a momentum effect.  

A major limitation of this study relates to the type of information needed for implementation of the 

Merton (1974) model, because considering that this is based on an information-based market model 

implies that firms in the sample are listed in a stock exchange. Also note that the entry of a company in 

the stock market means that it satisfies a number of specific requirements, which usually means that only 

large companies have the ability to enter these markets. This may be conditioning the model itself, since 

the intention of the study is to capture the default risk of companies, which suits to be more common in 

small businesses that hold little funding capacity. 

One of the motivations for the development of the present study was to test the model of Merton (1974) 

out of the original sample. Likewise, this alleged reason applies the possibilities of future research to 

other countries, namely European, but we also need a larger sample for that to be possible. It would also 

be interesting to expand the study to get other countries whose probability of default is revealed more 

trend such as Ireland, particularly in the financial pre-bailout period, Portugal (which also requested the 
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bailout), Spain and Italy, as several news released to the public last gave the eminence of a ransom in this 

last two countries. Still, lack of enough data prevent us from doing this properly up to this moment. 

Another improvement would be to propose adding another model to measure the upper indicator of 

default risk, as did Gharghori et al. (2009), who used beyond Merton the Barrier model. This is because 

as Gharghori et al. (2009) reported, this model returns PD's very close to zero, unlike the Barrier model, 

which is known to produce high PD's, being that it would be possible to produce an average between the 

PD obtained from each of the methods and use this new value as a superior indicator of default risk. 

6. Conclusion 

The central objective of this study is related to whether the risk of default has some influence over capital 

returns, as well as factors that may be representative of the same. As superior indicator of default risk we 

proceeded to calculate the probability of default of each company according to the model of Merton 

(1974). Although the model has been widely applied for the same purpose that this study previously, it 

has never been done in Europe, but only for the most common countries like the United States (Vassalou 

and Xing, 2004) and Australia (Gharghori et al., 2009), where the business dimension is greater. As Lo 

and MacKinlay (1990) mentioned, it test models out of their original sample to verify that the results are 

not the product of data snooping. Thus, the application of the study to a European country like Greece 

followed two motivations: the recent crisis which implies an increased risk of non-compliance and the 

prior non-implementation of the model to this sample. 

The simplicity of the Merton (1974) model makes it a robust tool for the valuation of assets. Its use 

allows determining the probability of default on the expected value of company assets, debt structure, 

leverage, volatility and risk free interest rate. However, the reality is faced with other conditions that do 

not always allow a fair and credible implementation of the original model. Among these conditions we 

can highlight the divergence of maturities of the various classes of debt, as well as the fact that the asset 
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volatility and risk free rate are not constant. These failures led to the development of numerous extensions 

of the Merton model, trying to make its same adjustment to reality. In this study the DLI approach of 

Vassalou and Xing (2004) derived from the Merton (1974) model was adopted to calculate the indicator 

of default risk, which along with other key independent variables identified as potential influencers of 

default of a company, were regressed against two dependent variables: expected return (next month) and 

excess return. This additional effort to implement the same regressions on different dependent variables 

derived from divergence observed between authors (Gharghori et al., 2009 and Outecheva, 2007) that 

could be influencing the results. 

Greece constitutes a favorable sample for this study because it is one of the EU countries most heavily 

buffeted by the recent crisis, which was forced to come to order with multiple bailouts. In addition, there 

is further diversification of size relating to the companies on the stock market, a variable that affects the 

ability to finance a company that eventually will condition its risk of default.  

The results analysis essentially went through two stages: first an analysis of returns on the characteristics 

of strategically formed portfolios and subsequently the analysis of regressions with the expected return on 

a set of independent variables chosen for this study was taken. 

The results from these two types of analyzes seem to indicate that default risk is negatively related to 

expected returns. Also the size and book-to -market do not seem to be representative of the risk of default, 

although it was noted the existence of a premium of default on some specific classes of two variables. 

Finally, the results seem to show that the PD effect is driven by a momentum effect. 

These results are in accordance with the work of Dichev (1998) who has claimed that there was a 

negative relationship between default risk and returns, although their study is supported on accounting 

data that assume a retroactive perspective. On the other hand, come into disagreement with the results 

provided by Vassalou and Xing (2004) who claimed that the default risk is systematic, since they 
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identified a significant positive premium on its factor default. In this study, empirical results suggest the 

existence of a negative relationship between default risk and returns, which prevents the condition of 

being a systematic factor. Still Vassalou and Xing (2004) find that despite the SMB and HML factors 

contain information related to the failure; this is not the reason why the model of Fama and French (1992) 

demonstrates ability to explain variation in the cross section of returns.  

By the regression analysis it is found that both the size and the book-to-market do not meet the necessary 

conditions to be representative of the risk of default, against the work of Fama and French (1992, 1996). 

Finally, although Gharghori et al. (2009) have also identified a negative relationship between default risk 

with returns of capital, as well as the fact that the size and book-to-market are not indicators of default 

risk, they deny the existence of any effect on the same although in its analysis of returns the authors have 

stated there is evidence of a momentum effect and volatility. In this study the same occurrence took place 

in relation to the momentum effect and was later corroborated by the analysis of regressions, showing that 

the negative relationship between default risk and returns of capital may be caused by this type of effect. 
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Annex 

Annex 1 
Table 6 – Significance tests of all the variables used in regressions. 

 
ADF PP 

β (t-48) 
-17,6312* -20,7780* 

0,0000 0,0000 

BM+ 
-13,4984* -22,0013* 

0,0000 0,0000 

BM- 
-22,2232* -27,3767* 

0,0000 0,0000 

PD (t-12,µ) 
-12,5130* -24,2328* 

0,0000 0,0000 

Leverage 
-10,0387* -16,0211* 

0,0000 0,0000 

R (t+1) 
-37,5571* -157,2003* 

0,0000 0,0001 

RP (t-5) 
-17,5491* -45,9991* 

0,0000 0,0001 

Ri-Rf 
-9,3037* -211,4623* 

0,0000 0,0001 

Size 
-2,4186* -2,4205 

0,0151 0,0150 

σ 
-3,3469* -158,8659* 

0,0008 0,0001 

To verify the stationary, that is, if the temporal series have stability over time, we used the ADF 

(Augmented Dickey Fuller) and PP (Phillips-Perron) tests. These tests determine the presence or absence 

of unit roots. Each variable has two values for each test: the t -statistic and associated p-value below. 

Some have two series values for the same test, as it was initially determined for non-stationarity a 

significance level of 10% and then an additional test was carried out with the first differences. In order to 

better structure the table some variables were abbreviated corresponding PD to the probability of default , 

PD ( t -12 , μ) , BM + the ratio book-to -market whose values are positive, BM - the ratio book-to -market 
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whose values are negative, the beta β, β ( t -48 ) to the calculation of the previous variable considering a 

period of 48 months , the volatility σ , RP ( t - 5 ) to the cumulative past 5 months returns, R ( t + 1 ) to 

the expected next month return and Ri- Rf to excess returns. * Indicates significance at a level of 10%. 

Annex 2 

Table 7 – Greece: Individual regressions of each independent variable. 

  R (t+1) Ri-Rf 

  Variable Constant Variable Variable Constant Variable 

β (t-48) 
-0,0280* -0,0129* -0,0136* -0,0699* -0,0454* -0,0194* 

0,0000 0,0000 0,0007 0,0000 0,0000 0,0000 

BM+ 
0,0182* -0,0139* 0,0162* 0,0202* -0,0464* 0,0136* 

0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 

BM- 
-0,0054 -0,0143* -0,0054 -0,0081 -0,0467* -0,0080 

0,4764 0,0000 0,4772 0,3079 0,0000 0,2967 

PI (t-12,µ) 
0,0019* -0,0175* -0,0010* 0,0073* -0,0505* -0,0012* 

0,0000 0,0000 0,0078 0,0000 0,0000 0,0017 

Leverage 
-0,0023 -0,0149* 0,0047* -0,0196* -0,0468* 0,0023 

0,2192 0,0000 0,0143 0,0000 0,0000 0,2366 

RP (t-5) 
0,0068* -0,0142* 0,0002 0,0258* -0,0462* 0,0043 

0,0185 0,0000 0,9364 0,0000 0,0000 0,1482 

Size 
-0,0031* -0,0010 -0,0029* -0,0099* -0,0365* -0,0022 

0,0000 0,8888 0,0503 0,0000 0,0000 0,1449 

σ 
-0,0754* -0,0108* -0,0248* -0,2286* -0,0422* -0,0311* 

0,0000 0,0000 0,0203 0,0000 0,0000 0,0041 

Single regressions of the dependent variables with each of the independent variables were performed 

initially considering only the independent variable and then also adding a constant, amounting four 

regressions for each variable. In the first line of each independent variable is given the coefficient 

returned by the regressions developed and below these values the corresponding p -values. In order to 

better structure the table some variables were abbreviated corresponding PD the probability of default , 

PD ( t -12 , μ ) , BM + the ratio book-to -market whose values are positive, BM - the ratio book-to -

market whose values are negative , the beta β, β ( t -48 ) to the calculation of the previous variable 

considering a period of 48 months , the volatility σ , RP ( t - 5 ) to the cumulative past 5 months returns, R 
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( t + 1 ) to the expected next month return and Ri- Rf to excess returns. * Indicates significance at a level 

of 10%. 

 

 


