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ABSTRACT 

Measures of credit risk based on Merton (1974) rely upon information available in the market 

prices of securities. Under the Efficient Market Hypothesis market prices should reflect all 

available information and, hence, make redundant all other information in the analysis of credit 

risk. This paper examines whether accounting data are fully reflected in the market-based 

measures of credit risk and therefore has no role in explaining variations in the credit spread on 

corporate bonds. We use a sample consisting of over 11,000 firm-quarter observations with 

matched equity, bond and accounting data. The results suggest that equity volatility and Merton’s 

distance-to-default outperform accounting variables in explaining variations in the credit spread. 

However, accounting variables are incrementally informative in explaining variations in the credit 

spread when considered in conjunction with market-based measures. Within the set of accounting 

variables considered, we find that the profitability ratio is by far the most incrementally 

informative accounting variable. 
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Accounting data and the credit spread: An empirical investigation 

 

1. Introduction 

 

   Financial accounting data has traditionally played a major role in credit risk analysis. In his 

seminal paper, Beaver (1966) finds that the leverage and cash flow ratios of non-default firms 

differ significantly from the ratios of defaulting firms well in advance of, and leading up to, the 

default date. Beaver’s paper has since inspired a number of studies attempting to extract credit 

sensitive information from financial accounting data. This line of research has culminated in a 

number of summary accounting measures which combine multiple accounting ratios, and which 

have been proposed by authors to group firms into different credit risk categories. 

   One major limitation of using accounting data to assess credit risk stems from the fact that such 

data is in general backward looking. Accounting indicators reflect past performance and in general 

do not capture expectations concerning future performance. Furthermore, accounting data do not 

contain all of the relevant information required for the measurement of credit risk. Hence, 

accounting-based measures arguably do not provide a complete picture for the purposes of 

gauging credit risk.  

   One of the first authors to address these limitations is Merton (1974) who proposes a method for 

assessing credit risk based on the forward looking information inherent in the market prices of 

securities. By considering debt and equity as derivative securities written on the value of a firm’s 

assets, he employs options pricing theory to derive a measure of credit risk that reflects all credit 

sensitive information contained in the market prices of securities. Since all available information 

is expected to be reflected in such prices, this method provides a comprehensive measure of credit 

risk. Put differently, securities prices are a measure that cannot be improved theoretically with the 
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addition of further information, hence rendering accounting data redundant in the measurement of 

credit risk.  

   The empirical testing of this implication is important from a theoretical as well as a practical 

perspective. Theoretically, it sheds light on the performance of the Merton (1974) class of credit 

risk models and the integration of equity and credit markets. Practically, it shows whether 

accounting information, or market information, or both should be taken into account when making 

investment and credit decisions. The existing literature focuses on examining the relevance of 

accounting data to equity market investors (e.g. Amir et al., 1993; Collins et al., 1997; 

Lev  &  Zarowin, 1999; Brown et al., 1999). A handful of studies which focus on the relevance of 

accounting data in credit markets examine the incremental information value of such data in 

explaining bankruptcies, credit ratings and credit default swap premiums (e.g. Hillegeist et al., 

2004; Demirovic & Thomas, 2007; Batta, 2011). However, to the best of our knowledge, the 

relevance of accounting data in explaining variations in the credit spread on corporate bonds has 

not been studied before. Our paper aims to fill this gap in the literature. A closely related paper to 

ours is Campbell and Taksler (2003), though they focus exclusively on the role of equity volatility 

in explaining the credit spread.  

   Our main conclusions are twofold. First, market-based measures consistently outperform 

accounting-based measures in explaining the credit spread. Second, and consistent with existing 

research, market-based measures do not fully reflect all relevant information available in the 

accounting data. 

   The rest of the paper is organized as follows. The subsequent section reviews existing credit risk 

studies and develops the main hypotheses. Section 3 presents the methodology for deriving the 

market/accounting based indicators and panel data models and describes the data. Section 4 

presents the main results on the performance of the two types of measures considered in this paper. 

We also consider in this section whether accounting variables have incremental value when 
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considered in conjunction with market-based measures. The paper summarises and concludes in 

Section 5.  

 

2. Literature review and development of hypotheses 

 

2.1. Accounting-based indicators of credit risk 

 

   Traditionally, credit risk analysis has relied exclusively on accounting data. The earliest studies 

employed discriminant analysis to classify firms depending on their accounting characteristics. In 

his pioneering research, Beaver (1966) examines 14 individual accounting ratios for their power 

to predict firm default. He reports that the leverage and cash flow ratios of non-default firms are 

significantly different from those of firms that defaulted. Furthermore, he finds that these ratios 

are significant predictors of a firm’s failure to service its contractual obligations. A subsequent 

study by Deakin (1972) models the same ratios in a series of multiple discriminant models and 

finds that they are able to predict firm failure well as early as three years in advance. 

   Altman (1968) employs a multiple discriminant analysis approach to test for the difference 

between groups of defaulted and non-defaulted companies. From his initial list of 22 variables, 

five are included in the final discriminant function, which he refers to as a Z-score model: Working 

Capital, Retained Earnings, EBIT, Shareholders’ Equity, Total Liabilities, and Sales, all of which 

are scaled by Total Assets. Of the five variables in his model, only Sales is found to be 

insignificant.  

   During the 1960s and 1970s discriminant analysis was one of the most popular statistical 

techniques used to analyse accounting variables in the context of credit risk. Importantly, studies 

using this methodology are in general able to achieve a high level of classification accuracy. 

However, discriminant analysis has been criticized because of its restrictive statistical 

assumptions, such as the requirement for the normality and independence of variables. This led to 
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the introduction of binary choice models such as probit and logit. Conducting a logit analysis, 

Ohlson (1980) finds that the variables which significantly affect credit risk are firm size, in 

addition to measures of leverage, profitability and liquidity. However, Zmijewski (1984) warns 

that bankruptcy prediction studies are exposed to sample selection bias which arises from a low 

bankruptcy rate, as well as the absence of a complete set of accounting data across firms. More 

recently, Shumway (2001) proposes a hazard model which considers the length of time firms 

spend in the non-default group as a dependent variable and thus, in contrast to the above models, 

explicitly accounts for time. 

   Wu, Gaunt and Gray (2010) study a sample of US listed firms to examine the performance of 

bankruptcy prediction models, and report that the most important accounting variables are those 

which gauge profitability, liquidity and leverage. Khurana and Raman (2003) find that a 

composite financial accounting based measure is a significant determinant of the yields on newly 

issued US corporate bonds. The authors employ nine variables to estimate a measure which they 

interpret as a proxy for expected future earnings, and find a negative correlation between bond 

yields and this accounting measure, consistent with expectations. Further, and consistent with this 

finding, Callen et al. (2009) find evidence that earnings are significantly negatively correlated 

with credit default swap premia.  

   Bhojraj and Swaminathan (2009) find that operating accruals, defined as the change in non-cash 

working capital less depreciation, have a significant impact on the performance of corporate 

bonds, as those bonds issued by firms with high operating accruals underperform the bonds of 

firms with low accruals, thus emphasising the importance of cash flow in the measurement of 

credit risk. Beaver et al. (2005) examine the performance of accounting variables in the prediction 

of bankruptcies in the US over time and find that a parsimonious model with only three variables 

provides consistently good performance in explaining bankruptcies over a 40 year period. They 

employ the return on total assets, the ratio of earnings to total liabilities, and the leverage ratio as 

explanatory variables, and note that the precise combination of accounting variables capturing 
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profitability, cash flow generation and leverage is of minor importance as the variables are in any 

case correlated. These studies provide evidence that accounting variables are relevant in the 

measurement of credit risk. Since credit risk is a major determinant of the credit spread on 

corporate bonds, it is hypothesised that accounting variables can explain variations in the credit 

spread on corporate bonds. Specifically, the following hypothesis is formulated: 

 

H1: Accounting-based indicators are associated with the credit spread as follows: 

Indicator Association with the credit spread 

Profitability Negative 

Liquidity Negative 

Efficiency Negative 

Cash flow Negative 

Leverage Positive 

Firm size Negative 

 

 

   The first hypothesis states that greater profitability, liquidity, efficiency and cash flow 

generation narrow the credit spread, whilst higher leverage widens the credit spread. Further, the 

empirical evidence discussed above suggests that larger firms, ceteris paribus, pay a lower spread. 

The last sub-hypothesis tests whether an accounting-based firm size measure captures this effect. 

 

2.2. Comparing the impact of accounting and market-based measures on credit spreads 

 

   Merton (1974) proposes a method for the measurement of credit risk which relies on information 

reflected in the market prices of securities. A firm’s equity and debt are considered as derivatives 

written on the value of a firm’s assets, and the options pricing theory of Black and Scholes (1973) 

is applied to price those claims. Default occurs when the market value of a firm’s assets diminishes 

to the value of its debt. Under the assumption that the value of assets follows a geometric 
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Brownian motion, both firm leverage and the volatility of the value of accounting assets are major 

determinants of default probability.  

   In contrast to accounting data, Merton’s measure of credit risk is forward-looking and takes into 

account all information reflected in the market price of securities, including the relevant economic 

information contained in accounting data. It explicitly accounts for leverage while other aspects 

of a firm’s performance are accounted for indirectly through equity value. An improvement in a 

firm’s prospects leads to an increase in the value of equity, thereby resulting in a decrease in 

leverage and credit risk.  

   It should be emphasised that the information content of the market prices of securities greatly 

exceeds the information content of financial accounting data, as evidenced in the empirical 

literature. Shivakumar et al. (2011), for instance, report that the credit default swap spread 

responds to management earnings forecasts, whilst earnings expectations are by definition not 

reflected in backward-looking accounting data. Lok and Richardson (2011) note that this finding 

is expected since it has been determined (e.g. Collins & Kothari 1989) that management earnings 

forecasts are significantly related to equity returns. Therefore, it is not surprising that existing 

empirical studies find Merton’s measure of credit risk, referred to as the distance-to-default, to be 

a significant factor in explaining variations in the values of credit sensitive securities (e.g. 

Avramov et al., 2007; Bharath & Shumway 2008). A strong positive relationship between the 

credit spread and equity volatility is also found (Campbell and Taksler, 2003). Equity volatility 

appears to perform better at explaining variations in the credit spread than is predicted by the 

structural model of Merton (1974). A plausible explanation for this strong performance is that 

only a fraction of the credit spread is related to credit risk (e.g. Elton et al., 2001; Longstaff et al., 

2005), and equity volatility captures variations in other factors influencing the credit spread such 

as overall market conditions. Therefore, it is expected that market based measures outperform 

financial accounting based measures in explaining variations in the credit spread, and the 

following hypothesis is proposed: 
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H2: Market based information has more relevance than accounting based information in 

explaining variations in the credit spread. 

   This hypothesis is examined by comparing the statistical significance of individual variables 

with the explanatory power of models employing accounting variables, and with models using 

market-based measures as explanatory variables.  

 

2.3. The incremental information value of financial accounting data 

 

   A finding that market-based information is more relevant in explaining variation in the credit 

spread (Hypothesis 2) does not necessarily imply that accounting variables have no role in the 

measurement of credit risk. It is still possible that accounting variables contain relevant 

information not contained in market-based measures. An extended model, which combines both 

types of variable, should be expected to outperform a model that includes only market-based 

measures. Therefore, the relevance of accounting variables depends on their incremental 

information value when considered alongside market-based measures.  

   Hillegeist et al. (2004) report that the distance-to-default variable outperforms the accounting 

based models of Altman (1968) and Ohlson (1980) in explaining corporate bankruptcies. 

However, they also note that the distance-to-default fails to capture all of the information related 

to the probability of default contained within accounting variables. Demirovic and Thomas (2007) 

find that accounting variables are incrementally informative in explaining changes in the credit 

ratings of UK firms. Das et al. (2009) report that the accounting variables of US firms improve 

the explanatory power of market-based models when explaining variations in the credit default 

swap spread. Consistent with this finding, Batta (2011) finds that accounting measures of 

profitability and leverage retain their statistical significance when the distance-to-default is 

included in models of the credit default swap premium. Similarly, Duan et al. (2012) report that 
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the accounting measures of profitability and liquidity are significant in predicting defaults when 

considered jointly with the distance-to-default.  

   These findings on the incremental information value of accounting variables are surprising as 

they imply that accounting variables are not fully reflected in equity market values. Several 

explanations for the incremental informativeness of accounting variables are presented in the 

literature. Core and Schrand (1999) examine the effect of accounting-based debt covenants on 

equity valuation, arguing that information that does not affect cash flow will affect equity 

valuation if it affects the probability of violating accounting-based debt covenants. Such 

information is even more relevant for debt securities as it directly affects the probability of default. 

Demerjian (2007) finds that interest coverage, liquidity, leverage and net worth are commonly 

monitored accounting measures in debt covenants.  

   Duffie and Lando (2001) also suggest that accounting information can be incrementally 

informative. They find that any accounting variable which is correlated with the market value of 

a firm’s assets will have incremental information value if investors cannot observe the market 

value of such assets, having access only to periodic and imperfect accounting reports. Yu (2005) 

argues that the perceived transparency of a firm’s accounting information disclosure can affect 

the level and slope of the term structure of the credit spread, and finds that firms with higher 

disclosure tend to have lower credit spreads, implying that relevant information contained within 

accounting data may not be fully reflected in the market prices of securities. 

   Bharath and Shumway (2008) argue that, while useful in bankruptcy prediction, the distance-

to-default of US firms should not be considered as an all-encompassing measure of credit risk. 

This clearly implies that other variables can be incrementally informative. Campbell et al. (2008) 

show that a combination of accounting and market-based variables substantially outperforms the 

distance-to-default alone in predicting bankruptcies in the US. Du and Suo (2007) find that equity 

value improves the performance of models with the distance-to-default as an explanatory variable, 

implying that the structural model of Merton (1974) does not fully utilize the information 
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contained within the market price of equity. However, because they employ the credit rating as an 

indicator of credit risk, their results probably reflect the shortcomings of the credit rating as an 

indicator of credit risk rather than a weakness in the structural model. Similarly, in a study of UK 

firms, Agarwal and Taffler (2008) find that the distance-to-default and a composite accounting 

measure based on the Z-Score model of Altman (1968) do not fully match in terms of information 

content, and that neither of them is a sufficient measure of credit risk. This discussion leads to the 

following hypothesis: 

H3: Accounting variables are incrementally informative in explaining variations in the credit 

spread. 

   This hypothesis is examined by comparing the explanatory power and information criteria of 

models using simple market-based measures alone with augmented models that combine market-

based measures and accounting variables. 

 

3. Methodology 

 

3.1. Credit spread and bond characteristics 

 

   The general bond pricing equation is defined as the sum of discounted future cash flows:  

 𝐵 = ∑
𝐶𝐹𝑖

(1 + 𝑦)𝑖

𝑛

𝑖=1

 (1) 

where 𝐵 is the bond price, 𝐶𝐹𝑖 is the cash flow in year 𝑖 and 𝑦 is the discount rate. The redemption 

yield, or yield to maturity, is the discount rate 𝑦 that equates all future cash flows (due to bond 

holders) to the market price of the bond. The credit spread CS is obtained as the difference between 

the redemption yield of a corporate bond and the redemption yield of a benchmark government 

bond with the same maturity. To control for the maturity of bonds, the bond duration is calculated 

according to the following formula  
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𝑑 =

1

𝐵𝑑
∑

𝐶𝐹𝑖
(1 + 𝑦)𝑖

𝑇𝑖

𝑛

𝑖=1

 (2) 

where 𝐵𝑑 is the dirty bond price (principal + accrued interest), 𝐶𝐹𝑖 is the cash flow in year 𝑖, and 

𝑇𝑖 is the time in years to the 𝑖th cash flow. 

   As a control variable, we use the size of the bond issue, expressed as the natural logarithm of 

the bond’s market price multiplied by the number of bonds outstanding.   

 

3.2. Accounting variables 

 

   The financial accounting variables employed are those known to extract the most credit risk 

related information from the financial statements. Consistent with the existing literature, variables 

depicting the following aspects of a firm’s performance and characteristics are selected: 

profitability, liquidity, leverage, cash flow generation, efficiency and firm size.  

   The accounting variables listed in Table 1 are initially considered as candidates for inclusion in 

the models. The variables, especially those within the same variable grouping, are expected to be 

correlated. As a result, the precise combination of variables is not critically important (Beaver et 

al., 2005). Hillegeist et al. (2004) use composite measures of Altman’s (1968) and Ohlson’s (1980) 

models. This approach is sufficient to test the joint relevance of accounting variables, but does not 

provide an insight into the significance of individual variables. Therefore, instead of a composite 

measure this paper employs individual variables in order to provide an insight into the joint 

significance as well as the individual performance of the variables. The final list of model 

variables, consisting of at least one variable from each grouping, is selected based on the strength 

of their correlation with the credit spread.   

[Insert Table 1 here] 

   The correlation matrix of selected ratios is presented in Table 2. All of the correlation 

coefficients are statistically significant at the five percent level except for the correlation between 
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leverage (Total Liabilities to Total Assets) and firm size (Log of Total Assets). The indicators of 

profitability (Net Quarterly Income to Total Assets and Retained Earnings to Total Assets), 

leverage and firm size are highly correlated with the credit spread. However liquidity (Current 

Assets to Current Liabilities), cash flow (Net Operating Cash Flow to Total Assets) and efficiency 

(Quarterly Revenues to Total Assets) exhibit a low correlation with the credit spread. 

Interestingly, the current asset to current liabilities ratio, an indicator of liquidity, is positively 

correlated with the credit spread. This indicates that firms with better liquidity pay a higher 

premium on their debt, which seems counterintuitive on a prima facie basis as one might expect 

that an improved ability to cover short-term commitments would give rise to a lower credit spread. 

However, such ability might also signal that the firm has poor working capital management or is 

hoarding cash or near-cash as the firm knows it might encounter working capital problems in the 

near term.  

   The signs of the other correlation coefficients are consistent with expectations. Higher current 

and past profitability is associated with a lower credit spread, while higher total leverage indicates 

a higher credit spread. The negative correlation between total assets and the credit spread is also 

consistent with expectations.   

[Insert Table 2 here] 

   The correlations between the accounting ratios reveal some interesting relationships. Since by 

definition total assets equal total liabilities plus equity (Total Assets = Total Liabilities + Equity), 

the leverage indicator (Total Liabilities to Total Assets) is negatively correlated with the indicator 

of past profitability (Retained Earnings to Total Assets; ρ=-0.486). Furthermore, the leverage 

indicator is negatively correlated with the indicators of liquidity (Current Assets to Current 

Liabilities; ρ=-0.302) and cash flow (Net Operating Cash Flow to Total Assets; ρ=-0.371). The 

correlations are highly significant in all three cases, and in the case of the retained earnings ratio 

the correlation coefficient approaches 0.50 in absolute value, indicating that the leverage ratio 

captures, or proxies for, a large proportion of a firm’s performance. Interestingly, firm size, as 
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measured by the natural logarithm of total assets, is negatively correlated with the liquidity 

indicator, which implies that larger firms have a tendency to maintain lower liquidity. Large firms 

have easier access to longer term financing and, as a result, do not require as much working capital 

as small firms. This may also explain the positive correlation between the credit spread and the 

liquidity indicator. 

 

3.3. Market-based variables  

 

   The distance-to-default of Merton (1974) is widely employed in the literature as an indicator of 

credit risk (e.g. Vassalou & Xing 2004; Hillegeist et al., 2004; Duan et al., 2012). It represents the 

difference between the market value of a firm’s assets and the book value of debt, relative to the 

volatility of the market value of assets. Therefore, the distance-to-default combines information 

on both leverage and the volatility of assets. The scaling of leverage using asset volatility implies 

that, given the same leverage ratio, more stable (i.e. less volatile) firms are less likely to default 

on their obligations. The distance-to-default is given as follows 

 

𝐷𝐷 =
𝑙𝑛 (

𝑉𝐴
𝑋 ) + (𝑟 −

𝜎𝐴
2

2 )𝑇

𝜎𝐴√𝑇
 

(3) 

where 𝑉𝐴 is the market value of the firm’s assets, 𝜎𝐴 is the volatility of the market value of the 

firm’s assets, 𝑋 is the book value of the firm’s debt, 𝑟 is the risk-free rate and 𝑇 is the time horizon 

in years. 

   The unobservable market value and volatility of the firm’s assets are estimated by 

simultaneously solving the call options pricing equation (Black & Scholes 1973) and a hedge 

equation which expresses equity volatility as a function of the market value and volatility of the 

firm’s assets (Jones et al., 1984). 
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   It should be noted that the basic structural model of Merton (1974) has subsequently been 

extended by many authors. Major extensions allow for the default to occur before maturity, 

stochastic interest rates, a stochastic default barrier, a mean-reverting leverage ratio, jumps in the 

value of assets, and stochastic volatility. The extended structural models add an additional process 

to the model, and as a result are much more difficult to estimate than the basic Merton model. 

Despite this added complexity, the existing literature indicates that none of the extended structural 

models fully addresses the empirical weaknesses of the basic structural model. Eom, Helwege and 

Huang (2004) examine the performance of five structural model types and report that they all have 

similar empirical weaknesses. This paper therefore utilizes the basic structural model of Merton 

(1974) to estimate credit risk. 

   Equity volatility is the main input for the estimation of asset volatility reflected in the distance-

to-default. Importantly, equity volatility does not explicitly incorporate information on leverage 

and is, in this regard, a less comprehensive variable than the distance-to-default. However, 

Campbell and Taksler (2003) find that equity volatility affects the credit spread to a significantly 

greater degree than is predicted by the structural model. As a result, equity volatility is selected as 

a market-based indicator. It is estimated using a parsimonious GARCH (1,1) model (Bollerslev, 

1986). The conditional variance is given by  

 𝜎𝑡
2 = 𝜔 + 𝛽𝜎𝑡−1

2 + 𝛾𝜀𝑡−1
2  (4) 

where 𝜎𝑡 is the conditional volatility, and 𝜀𝑡 is the error term from the returns model 𝑟𝑡 = 𝜇 + 𝜀𝑡 

where 𝜀𝑡~(0, 𝜎𝑡
2). 

   As before, the natural logarithm of the estimated market value of a firm’s assets is used as a 

market-based indicator of firm size. 
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3.4. Panel data analysis 

 

   Our model attempts to explain the credit spread by employing two sets of explanatory variables 

(accounting variables and market-based variables). The relationship between the credit spread and 

the explanatory variables is examined in a set of panel data models. The most parsimonious panel 

data model, referred to as the constant coefficient model, imposes the same intercept for all firms 

in the sample. It is defined as follows 

 𝐶𝑆𝑖𝑡 = 𝛼 + 𝛽′𝑥𝑖𝑡 + 𝜀𝑖𝑡, 𝜀𝑖𝑡~𝑖. 𝑖. 𝑑. (0, 𝜎
2) (5) 

where 𝐶𝑆𝑖𝑡 is the credit spread of corporate bond 𝑖 at time 𝑡, 𝑥𝑖𝑡 is a 𝐾 × 1 vector of independent 

(explanatory) variables for firm 𝑖 at time 𝑡, 𝛼 is the intercept, 𝛽 is a 𝐾 × 1 parameter vector, and 

𝜀𝑖𝑡 is the usual disturbance term. 

   The constant coefficient model does not allow the uncontrolled variables to vary in the cross-

section, thereby greatly increasing the risk of bias introduced by the correlation between the 

explanatory variables and uncontrolled effects. Other firm-specific effects can be taken into 

account by allowing the intercept to vary in the cross-section. Consider the following model  

 𝐶𝑆𝑖𝑡 = 𝛼𝑖 + 𝛽′𝑥𝑖𝑡 + 𝜀𝑖𝑡, 𝜀𝑖𝑡~𝑖. 𝑖. 𝑑. (0, 𝜎
2) 

 

(6) 

   The subscript 𝑖 in 𝛼 indicates that each firm has its own intercept or fixed effect which captures 

time invariant firm characteristics, hence removing the potential bias resulting from the correlation 

between the fixed effects and the explanatory variables. The constant coefficient panel data model 

can also be extended to control for common time effects  

 𝐶𝑆𝑖𝑡 = 𝛼 + 𝛾𝑡 + 𝛽′𝑥𝑖𝑡 + 𝜀𝑖𝑡, 𝜀𝑖𝑡~𝑖. 𝑖. 𝑑. (0, 𝜎
2) 

 

(7) 
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where 𝛾𝑡 is the time-specific effect. This effect is common in cross-section so it captures all 

uncontrolled time-varying variables that commonly affect the correlation between equity and bond 

returns for all firms in the sample.  

   We also consider the most flexible specification which takes into account both time invariant 

firm characteristics and common time variations in the credit spread 

 𝐶𝑆𝑖𝑡 = 𝛼𝑖 + 𝛾𝑡 + 𝛽′𝑥𝑖𝑡 + 𝜀𝑖𝑡, 𝜀𝑖𝑡~𝑖. 𝑖. 𝑑. (0, 𝜎
2) 

 

(8) 

   Following Petersen (2009) and Zhang et al. (2009), clustered standard errors are employed in 

all models to account for the serial correlation of errors. 

  

3.5. Data 

 

   The data consist of matched US firm-level equity, bond and accounting variables. The equity 

and bond data are obtained from the Thompsons Reuters Datastream database, while the 

accounting data are sourced from Compustat. The sample selection commences with all available 

plain vanilla corporate bonds issued by non-financial companies in the US market. When multiple 

bonds are available from the same issuer, the bond with the maximum number of observations is 

selected. This is preferred to averaging the data of different bonds with a common issuer as 

different bonds have different characteristics such as duration and issue size. Bonds with less than 

12 quarterly observations, asset-backed bonds, bonds with any form of collateral, or with an 

average market value of less than $10 million are excluded from the sample. Once the bond data 

are collected, they are matched with the equity and accounting data for each firm. 

   The final sample consists of 349 firms and 11,632 quarterly observations. Financial accounting 

data for current assets and current liabilities are not available for all firms, so the regression 

analysis involving the current ratio (Current Assets to Current Liabilities) is limited to 338 firms 
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and 11,224 quarterly observations. The sample covers the period from August 1996 to February 

2011. The accounting data release dates are obtained from Compustat. In the case where 

accounting data release dates are not available (less than two percent of the observations), it is 

assumed that such data are released 60 days after the end of the financial quarter (Demirovic & 

Thomas 2007). 

   Table 3 depicts the mean values of the market-based indicators and selected accounting variables 

for basis point ranges of the credit spread. Most of the observations (62 percent) are associated 

with credit spreads between 50 and 250 basis points. About 36 percent of the observations have 

credit spreads that are larger than 250 basis points. The remaining two percent of the observations 

have credit spreads that are less than 50 basis points. 

[Insert Table 3 here] 

   The data reveals monotonically consistent relationships between the credit spread and the 

market-based measures of the distance-to-default and equity volatility. As expected, on average 

the credit spread monotonically widens as the distance-to-default (equity volatility) decreases 

(increases). Although not as monotonic and pronounced as in the case of the market-based 

variables, the relationship between the credit spread and the accounting variables appears 

consistent with expectations, excluding the current ratio (Current Assets to Current Liabilities) 

which improves rather than worsens as the credit spread widens. 

 

4. Results 

 

4.1. The relevance of financial accounting variables in the measurement of the credit spread 

 

   The relevance of financial accounting variables in explaining changes in the credit spread is 

examined by estimating the panel data models presented in Equations 5 to 8. The results are 

summarised in Table 4.  
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[Insert Table 4 here] 

   In the constant coefficient model (Equation 5), all variables except the efficiency ratio (Revenue 

to Total Assets) are statistically significant. The cash flow ratio coefficient is positive and 

significant, which indicates that the credit spread widens as cash flow improves. This 

counterintuitive result is probably caused by the correlation of the cash flow ratio with other 

explanatory variables (such as Retained Earnings to Total Assets). “This is confirmed by 

estimating a model with the cash flow ratio alone as an explanatory variable. Once the other 

variables are dropped from the model, the cash flow ratio coefficient becomes negative and 

significant.”1. The liquidity ratio coefficient is positive and significant, so it appears that the 

liquidity ratio captures negative firm characteristics and management actions such as poor 

working capital management and cash hoarding due to anticipated working capital problems. 

Demirovic and Thomas (2007) also obtain a positive correlation between the credit spread and the 

current ratio. They note that a relatively low current ratio may indicate a higher bargaining power 

with debtors and creditors rather than liquidity issues. In a similar vein, firms with a low current 

ratio may enjoy efficient working capital management or superior access to capital markets. A 

negative correlation between firm size and the current ratio, as reported in Table 2, supports this 

argument. Similarly, Das et al. (2009) obtain a positive relationship between the credit default 

swap and the quick ratio (current assets minus inventories over current liabilities). Profitability 

appears to be the most important determinant of credit risk. A one percent increase in profitability 

lowers the credit spread by 30.57 basis points, which is more than eight times the impact of a one 

percent change in the next most economically important variable (leverage). The multivariate 

model explains about 22 percent of the variation in the credit spread. Although not directly 

comparable, this is broadly similar to the R-squared statistics reported in other studies. In 

                                                      

1 Results available from the authors upon request. 
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bankruptcy prediction studies, Agarwal and Taffler (2008) and Campbell et al. (2008) obtain 

Pseudo R-squared statistics of 18 percent and 26 percent, respectively. Demirovic and Thomas 

(2007) manage to explain 15 percent of changes in credit ratings, whereas Batta (2011) explains 

29 percent of the variation in the default credit swap premium.  

   The credit spread is influenced by a number of factors in addition to financial accounting 

variables. The constant coefficient model assumes that the impact of those unobserved factors 

varies randomly in cross-section and through time. In other words, it imposes the same intercept 

and error component for all firms in the sample. This is arguably too restrictive and will bias the 

results if the explanatory variables are correlated with the model error. To allow for cross-sectional 

differences in unobserved factors, the firm (fixed) effects model is estimated (Equation 6). The 

results are presented in the second column of Table 4. They reveal that the accounting indicators 

of profitability, leverage, cash flow generation and firm size are statistically significant. The 

coefficient for the firm size indicator is unexpectedly positive which suggests that the fixed effects 

capture the size effect. The profitability and leverage ratios stand out in terms of their economic 

significance. A one percent increase in profitability lowers the credit spread by 23.90 basis points, 

while a one percent increase in leverage widens the credit spread by 6.29 basis points. Relative to 

the constant coefficient model, the fixed effects model improves the adjusted R-squared by 17 

percentage points. The adjusted R-squared is maximized when all variables except profitability, 

leverage and firm size are dropped from the model, suggesting that indicators of liquidity, cash 

flow generation and efficiency contribute very little to the performance of the model. 

   The credit spread may be influenced by factors that are common in the cross-section but vary 

through time. To control for this effect, the model is augmented with period fixed effects, 

(Equation 7). Similar to the cross-sectional fixed effects which capture firm-specific factors, the 

period fixed effects are dummy variables which take the value of one if an observation is in a 

particular quarter, and zero otherwise. The sample period covers 59 quarters, so 58 dummy 

variables are added in order to avoid the dummy variable trap. The results are presented in the 
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third column of Table 4. The period effects model explains about 40 percent of variations in the 

credit spread, which is slightly higher than the explanatory power of the multivariate model with 

firm effects. In other words, the period effects specification improves the model’s adjusted R-

squared by 18 percentage points, a similar improvement to that obtained by augmenting the model 

with cross-sectional fixed effects. All of the variables except efficiency and cash flow are 

significant. As observed in the constant coefficient model, the coefficient for liquidity is positive. 

The profitability ratio stands out in terms of economic significance as a one percent increase in 

profitability lowers the credit spread by 24.37 basis points, a greater impact than the combined 

impact of all of the other variables. 

   Finally, to complete the examination of the relationship between the credit spread and the 

financial accounting variables, a panel data model with two-way effect controls (firm and period) 

is estimated. This model, which is given in Equation 8 allows each firm and period in the sample 

to have its own intercept. The results are presented in the last column of Table 4. After controlling 

for the both types of fixed effects, only the profitability indicator remains statistically significant 

at the five percent level, while the indicators of historical profitability and firm size are significant 

at the 10 percent level. A change in profitability has an economically meaningful impact upon the 

credit spread. The coefficient indicates that a one percent increase in profitability lowers the credit 

spread by 17.4 basis points. It is interesting to note that the leverage indicator is insignificant, 

implying that the accounting based leverage indicator is a poor proxy for the firm’s balance sheet 

financial distress risk. 

 

4.2. The relevance of equity market-based indicators of credit risk in the measurement of the credit 

spread 

 

   Table 5 shows the key results of panel regressions of the credit spread on the distance-to-default, 

equity volatility and the natural logarithm of the market value of the firm’s assets. Since the 
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relationship between market variables and the credit spread is expected to be non-linear, 

interaction variables (Distance-to-Default x Distance-to-Default; Equity Volatility x Distance-to-

Default) are also added to the model. It should be noted that equity volatility and the distance-to-

default are highly correlated (the correlation coefficient is -0.70). This is natural since equity 

volatility is a key determinant of the distance-to-default, but such a high correlation means that 

the possibility of multicollinearity cannot be ignored. The results obtained from models that use 

both variables as regressors should therefore be treated with caution.  

[Insert Table 5 here] 

   In the constant coefficient model, presented in the first column of Table 5, all variables are 

statistically significant at the five percent level, except the distance-to-default which is only 

significant at the 10 percent level. As noted above, this result should be interpreted with caution 

because of the possible multicollinearity problem. The t-statistic of the distance-to-default variable 

increases markedly when equity volatility is excluded from the model. Therefore, it is safe to 

conclude that the relationship between the credit spread and the distance-to-default is highly 

significant. However, this also suggests that equity volatility outperforms the distance-to-default 

in explaining variations in the credit spread, an unexpected result as the distance-to-default is 

theoretically a far more encompassing variable from a credit risk perspective. We confirm by 

estimating two models, one with equity volatility and another with the distance-to-default as 

explanatory variables. We find that the equity volatility model significantly outperforms the 

distance-to-default model in explaining changes in the credit spread.2. A possible explanation here 

is that the credit spread is, in addition to credit risk, driven by other factors such as bond market 

liquidity which are better tracked by equity volatility. 

                                                      

2 Results available from the authors upon request. 
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   All coefficients in the constant coefficient model exhibit the expected signs. An increase in 

equity and credit risks (i.e. an increase in equity volatility and a decrease in the distance-to-default) 

widens the credit spread. A one percent increase in equity volatility widens the credit spread by 

six basis points, while an increase in the credit risk, as measured by one unit of distance-to-default, 

widens the credit spread by 38.24 basis points. The interaction variable coefficients suggest that 

these effects amplify as credit risk increases (i.e. as the distance-to-default shrinks). As expected, 

firm size is negatively correlated with the credit spread. The model explains about 41 percent of 

the variation in the credit spread, or 19 percentage points more than the corresponding accounting-

based model. 

   The main results for the fixed effects model are presented in the second column of Table 5. After 

controlling for cross-sectional fixed effects, the distance-to-default and firm size are insignificant. 

The squared distance-to-default, which captures a possible increasing impact of the distance-to-

default as firms become riskier, remains significant. This emphasises the importance of taking 

into account nonlinearities in the relationship between the credit spread and the distance-to-

default. Further, consistent with previously reported results, equity volatility performs better than 

the distance-to-default in explaining variations in the credit spread. The fixed effects specification 

raises the adjusted R-squared statistic to 52 percent, which is 13 percentage points higher than the 

adjusted R-squared in the case of the corresponding accounting-based model. 

   The period effects model is depicted in the third column of Table 5. All of the variables except 

the distance-to-default are statistically significant, and the period effects do not substantially 

change the magnitude of the coefficients. In comparison with the constant coefficient model, the 

period effects model adjusted R-squared statistic is improved to 47 percent, which is only seven 

percentage points higher than the adjusted R-squared of the corresponding accounting-based 

model. In terms of explanatory power, the market variables substantially outperform the 

accounting variables in the constant coefficient model, but the period effects, which capture 

common time variations in the credit spread, improve the explanatory power of the accounting 
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variables to a far greater extent than is the case for the market variables (19 versus seven 

percentage points). This implies that the superior performance of the market variables in the 

constant coefficient model is due to their ability to capture time variations in the credit spread 

which are common to all bonds. 

   Finally, the main results of the two-way effects model are presented in the fourth column of 

Table 5. After jointly controlling for firm and period effects, the coefficient of the distance-to-

default is statistically significant but has an incorrect (positive) sign. As noted above, this is caused 

by a high correlation and interaction between the distance-to-default and equity volatility. The 

model explains 59 percent of the variation in the credit spread, which is three percentage points 

greater than that the explanatory power of the corresponding accounting-based model.  

 

4.3. The incremental relevance of financial accounting variables in the measurement of the credit 

spread 

 

   The results presented so far indicate that both accounting and market-based variables are 

relevant in the measurement of the credit spread. The market-based measures appear to be superior 

in terms of statistical significance and explanatory power, as expected, as they are forward-looking 

while accounting variables primarily reflect past financial performance and position. However, 

the previous comparison uses the adjusted R-squared for model comparison. For robustness, we 

use other model selection criteria and confirm the superiority of market-based indicators. 

   In common with other information in the public domain, the information contained within 

financial accounting data is expected to be subsumed within the market prices of securities, and 

therefore within market-based measures of credit risk. As a result, accounting information is 

useful only if it can improve the performance of market-based measures when explaining 

variations in the credit spread. To examine this, a set of extended multivariate panel data models 
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is estimated with both accounting and market-based measures included in the same regression 

models. The results are presented in Table 6. 

[Insert Table 6 here] 

   In the constant coefficient model, presented in the first column of Table 6, all of the accounting 

variables except the efficiency ratio are significant and the explanatory power of the model is 

improved by four percentage points. Besides the adjusted R-squared, all other model selection 

criteria (Akaike, Schwartz and Hannan-Quinn) consistently indicate that the addition of financial 

accounting variables to the restricted model improves the explanatory power of the model. The 

results regarding the improvement in explanatory power are broadly consistent with other studies. 

Das et al. (2009) and Batta (2011) find that accounting variables explain an additional eight 

percentage points of variation in the credit default swap premium. Demirovic and Thomas (2007) 

report an improvement of six percentage points in explaining changes in credit ratings. It is noted 

that the incremental information value of accounting variables is broadly similar in explaining the 

credit default swap premium, the credit spread and the credit rating. It should be emphasized that 

the profitability ratio has an economically significant impact upon the credit spread (i.e. a one 

percent increase in profitability lowers the credit spread by about 20 basis points). The economic 

significance of the other accounting variables is limited. 

   The introduction of fixed-effects does not impact upon the significance of equity volatility or 

the distance-to-default. The accounting indicators of past profitability and leverage become 

insignificant. The profitability ratio remains highly statistically and economically significant. 

Interestingly, the indicators of cash flow and liquidity are significant, but the magnitude of the 

coefficients, which are a fraction of the coefficient for the profitability ratio, implies low economic 

significance. The accounting variables improve the model’s explanatory power by approximately 

three percentage points. Other information criteria also indicate that accounting variables 

introduce new economically relevant information into the models with market-based measures. 
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   After controlling for common time variations in the credit spread, all of the accounting variables 

retain their statistical significance, except the efficiency ratio, which is also insignificant in the 

model without period fixed effects. The accounting variables improve the explanatory power of 

the model by approximately four percentage points. Consistent with this, other information criteria 

confirm that the accounting variables improve the performance of the market-based variable 

model in explaining the credit spread. 

   Finally, the incremental information value of financial accounting variables is examined in the 

two-way effects model. After jointly controlling for cross-sectional and period effects, the only 

accounting variable that remains statistically significant at the five percent level is the profitability 

indicator. It has an economically significant impact upon the credit spread in all of the models (i.e. 

a one percent increase in profitability lowers the credit spread by about 15 basis points). 

Additionally, the indicator of past profitability is significant at the 10 percent level. The 

accounting variables improve the model’s adjusted R-squared statistic by approximately three 

percentage points. 

 

4.4. Robustness checks 

 

   Since longer maturities imply higher risk, the credit spread on corporate bonds with longer 

maturities should be more sensitive to changes in the explanatory variables. The credit spread, 

which serves as the dependent variable, is calculated from the prices of bonds with different 

maturities. To see if the maturity of the bonds influences our results, a set of control variables is 

added to the set of panel data models used in the analysis. The results are produced in Table 7. 

Following King and Khang (2005), duration is used to control for maturity as it takes into account 

the complete set of cash flows. Another important bond characteristic which may influence the 

results is bond liquidity. A set of four dummy variables is used to control for the logarithm of 
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bond issue size which is commonly used as an indicator of bond liquidity (e.g. Campbell & Taksler 

2003).  

[Insert Table 7 here] 

   The key results on the incremental information value of accounting variables are not changed 

after controlling for such bond characteristics. The liquidity ratio in the fixed effects model loses 

its significance at the five per cent level, though remains significant at the ten per cent level. None 

of the other variables lose statistical significance as a result of controlling for the bond 

characteristics. As expected, bond issue value appears to be negatively correlated with the credit 

spread, while the coefficients of the duration dummy variables indicate that bonds with a shorter 

duration have a higher credit spread. This counterintuitive result most likely captures the effect of 

the financial crisis in 2007-2008 which occurred at the end of the sample period when the average 

duration was below its peak value. We confirmed this contention by re-estimating the model based 

on pre-crisis observations.3 In this model, the duration dummy variable coefficients imply that the 

credit spread widens as the maturity increases.  

 

5. Discussion and conclusions 

 

   Accounting data is found to contain information relevant to explaining change in the credit 

spread. This conclusion is based on the performance of the accounting-based measures of 

profitability and leverage as other indicators (current ratio, cash flow ratio, etc.) are found to be 

insignificant. The performance of accounting-based indicators pales in comparison to the 

performance of market-based variables such as equity volatility and the distance-to-default of 

Merton (1974). This is not surprising as market-based indicators capture all information reflected 

                                                      

3 Results available from the authors upon request. 
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in the market price of securities and should therefore be superior to accounting-based indicators 

which primarily reflect firm past performance.  

   Since information available in accounting data should be reflected in the market price of 

securities and therefore in market-based indicators, the accounting data is truly relevant in the 

measurement of the credit spread only if it is incrementally informative when considered in 

conjunction with market-based indicators. Consistent with existing empirical studies, our results 

lead to an acceptance of this hypothesis. All of the accounting variables improve the explanatory 

power of the models by three to four percentage points. Further, other model selection criteria 

indicate that the financial accounting variables improve the performance of the market-based 

variable models in explaining variations in the credit spread. This finding is robust to controlling 

for both cross-sectional and period effects, as well as bond maturity and liquidity.  

   The profitability ratio is by far the most incrementally informative accounting variable as it is 

highly statistically and economically significant in all of the model specifications, implying that 

the distance-to-default and equity volatility do not fully incorporate information on profitability 

in the measurement of credit risk. There is also some evidence that the leverage indicator is 

incrementally informative as it is found to be significant in the presence of the market-based 

indicators, though this result is not robust to controlling for cross-sectional fixed effects. It may 

appear surprising that the accounting-based leverage ratio is significant in a model specification 

that includes the distance-to-default as the latter is in fact the leverage ratio scaled by asset 

volatility. Consistent with Bharath and Shumway (2008), this finding implies that information 

concerning leverage is not fully captured by the structural model. An alternative explanation is 

that market participants do not align their estimates of ‘required’ spread with the spread implied 

by the (rational) structural model, either because they weigh leverage differently or because they 

depart from rationality by over-estimating the risk involved when investing in corporate bonds. 

However, it should be noted that accounting based leverage may not necessarily be correlated with 

the distance-to-default precisely because the latter is scaled by a different variable. 
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Table 1                  

Accounting variable definitions 

 

PROFITABILITY INDICATORS 

Annual Net Income / Annual Revenues; Quarterly Net Income / Quarterly Revenues 

Annual Net Income / Total Assets; Quarterly Net Income / Total Assets 

Annual Net Income / Shareholders’ Equity; Quarterly Net Income / Shareholders’ Equity 

Annual EBIT / Annual Revenues; Quarterly EBIT / Quarterly Revenues 

Annual EBIT / Total Assets; Quarterly EBIT / Total Assets 

Annual EBIT / Shareholders’ Equity; Quarterly EBIT / Shareholders’ Equity 

Retained Earnings / Total Assets 

Annual EBIT / Interest Expenses 

 

LIQUIDITY INDICATORS 

Current Assets / Current Liabilities 

Cash and Short term Investments / Total Assets 

Cash and Short term Investments / Short term Debt 

Cash and Short term Investments / Current Liabilities 

Current Assets less Inventory / Current Liabilities 

 

LEVERAGE INDICATORS 

Total Liabilities / Total Assets 

Total Liabilities / Shareholders Equity 

Total Debt / Total Assets 

Total Debt / Shareholders’ Equity 

 

CASH FLOW GENERATION INDICATORS 

Annual Operating Net Cash Flow / Annual Revenue 

Annual Operating Net Cash Flow / Total Assets 

Annual Operating Net Cash Flow / Short term Debt 

Annual Operating Net Cash Flow / Total Debt 

Annual Operating Net Cash Flow / Total Liabilities 

 

EFFICIENCY INDICATORS 

Quarterly Revenue / Total Assets 

Annual Revenue / Total Assets 

 

FIRM SIZE INDICATOR 

Natural Logarithm of Total Assets 
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Table 2                

The correlation matrix between the credit spread and the financial accounting ratios 

  
CS NI/TA RE/TA CA/CL TL/TA CF/TA TA 

CS 1.000       

NI/TA -0.347** 1.000      

RE/TA -0.295** 0.263** 1.000     

CA/CL 0.055** 0.038** 0.099** 1.000    

TL/TA 0.243** -0.151** -0.486** -0.302** 1.000   

CF/TA -0.094** 0.195** 0.237** 0.252** -0.371** 1.000  

R/TA -0.018 0.139** 0.148** 0.022** 0.062** 0.018* 1.000 

TA -0.210** 0.031** 0.102** -0.309** -0.011 -0.030** -0.129** 

Notes: CS = Credit Spread - basis points (mean = 278.29, standard deviation = 350.5); NI/TA = Net Quarterly Income / Total 

Assets (mean = 0.01, standard deviation  = 0.03); RE/TA = Retained Earnings / Total Assets (mean = 0.22, standard deviation  

= 0.29); CA/CL = Current Assets / Current Liabilities (mean=1.6, standard deviation  = 1.06); TL/TA = Total Liabilities / Total 

Assets (mean = 0.62, standard deviation  = 0.19); CF/TA = Net Operating Cash Flow / Total Assets (mean = 0.1, standard 

deviation  = 0.14); R/TA = Quarterly Revenue / Total Assets (mean = 0.25, standard deviation  = 0.17); TA = Log of Total 

Assets (mean = 8.61, standard deviation  = 1.37).  

* Significant at the 5% level; ** significant at the 1% level. 
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Table 3                          

Mean values of the explanatory variables conditioned on the credit spread 

CS EV DD 
NI/T

A 
RE/TA 

CA/C

L 
TL/TA 

CF/T

A 
R/TA 

TAB

V 

TAM

V 

<50 0.24 8.63 0.02 0.45 1.61 0.57 0.14 0.26 9.65 10.44 

50-100 0.26 7.31 0.02 0.33 1.44 0.60 0.11 0.26 9.22 9.82 

100-150 0.29 6.40 0.02 0.30 1.53 0.61 0.11 0.25 9.13 9.67 

150-200 0.32 5.53 0.02 0.26 1.52 0.62 0.10 0.24 9.08 9.50 

200-250 0.34 5.07 0.01 0.23 1.52 0.63 0.10 0.23 8.95 9.33 

250-300 0.37 4.60 0.01 0.21 1.58 0.63 0.10 0.23 8.75 9.09 

300-350 0.39 4.03 0.01 0.17 1.64 0.66 0.08 0.24 8.62 8.91 

350-400 0.44 3.64 0.01 0.15 1.55 0.68 0.08 0.24 8.65 8.92 

400-450 0.46 3.49 0.01 0.12 1.78 0.65 0.08 0.22 8.36 8.57 

450-500 0.49 3.20 0.00 0.15 1.65 0.68 0.08 0.25 8.60 8.82 

500-550 0.51 2.98 0.00 0.15 1.83 0.66 0.09 0.23 8.52 8.70 

550-600 0.56 2.77 0.01 0.12 1.68 0.65 0.08 0.24 8.60 8.72 

600-650 0.57 2.58 0.00 0.11 1.80 0.68 0.08 0.22 8.31 8.45 

650-700 0.59 2.49 0.01 0.05 1.67 0.71 0.07 0.26 8.23 8.42 

700-750 0.62 2.33 -0.01 0.02 1.81 0.70 0.07 0.25 8.03 8.19 

750-800 0.66 2.09 0.00 0.01 1.64 0.71 0.07 0.23 8.16 8.24 

>800 0.90 1.20 -0.02 -0.03 1.72 0.79 0.06 0.25 8.09 8.06 

Notes: Credit Spread ranges with number of observations shown in parentheses: <50 (266); 50-100 (1,914); 100-150 

(2,338); 150-200 (1,757); 200-250 (1,249); 250-300 (864); 300-350 (676); 350-400 (476); 400-450 (367); 450-500 (294); 500-

550 (247); 550-600 (212); 600-650 (188); 650-700 (157); 700-750 (118); 750-800 (87); >800 (474). CS = Credit Spread (in 

basis points); EV = Equity Volatility; DD = Distance-to-Default; NI/TA = Net Quarterly Income / Total Assets; RE/TA = 

Retained Earnings / Total Assets; CA/CL = Current Assets / Current Liabilities; TL/TA = Total Liabilities / Total Assets; CF/TA 

= Net Operating Cash Flow / Total Assets; R/TA = Quarterly Revenue / Total Assets; TABV = Log of Total Book Value Assets; 

TAMV = Log of Total Market Value of Assets. 
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Table 4               

The relevance of financial accounting variables in explaining the credit spread 

Variable 

Constant 

coefficient 

model 

Fixed 

effects 

model 

Period 

effects 

model 

Two-way 

effects model 

 I II III IV 

Profitability Ratio -3,057.21 -2,389.50 -2,437.04 -1,740.29 

(Net Income / Total Assets) [-8.24] [-6.87] [-5.31] [-3.94] 

Past Profitability Ratio -195.84 -102.39 -220.00 -242.77 

(Retained Earnings / Total Assets) [-4.57] [-0.84] [-5.11] [-1.92] 

Liquidity Ratio 46.74 23.63 30.39 7.49 

(Current Assets / Current Liabilities) [4.90] [1.40] [3.42] [0.51] 

Leverage Ratio 367.78 629.36 284.90 300.88 

(Total Liabilities / Total Assets) [4.51] [2.90] [3.49] [1.54] 

Cash Flow Ratio 180.22 113.64 90.46 21.25 

(Net Operating Cash Flow / Total Assets) [2.50] [2.53] [1.18] [0.48] 

Efficiency Ratio  -2.38 145.16 -0.32 26.85 

(Revenue / Total Assets) [-0.06] [1.91] [-0.01] [0.41] 

Size -41.93 98.38 -52.06 -33.53 

(Log of Total Assets) [-5.24] [7.40] [-6.19] [-1.73] 

Intercept  408.44 -1,028.10 582.53 440.07 

 
[4.43] [-5.17] [6.02] [2.46] 

Adjusted R-squared 0.22 0.39 0.40 0.56 

Note: Dependent Variable: Credit Spread; Method: Panel Least Squares; Sample (adjusted): 8/01/1996 to 2/01/2011; 

Quarterly periods included: 59; Cross-sections included: 338; Total panel (unbalanced) observations: 11,221; White period 

standard errors and covariance (d.f. corrected). t-statistics are shown in parentheses. 
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Table 5               

The relevance of market-based variables in explaining the credit spread 

Variable 

Constant 

coefficient 

model 

Fixed 

effects 

model 

Period 

effects 

model 

Two-way 

effects 

model 

 
I II III IV 

Equity Volatility 600.14 501.26 592.85 573.29 

 [5.35] [5.34] [4.90] [5.41] 

Distance-to-Default -38.24 -20.66 -21.29 41.40 

 
[-1.89] [-1.29] [-1.18] [3.25] 

Equity Volatility x Distance-to-Default -161.30 -212.72 -155.25 -152.73 

 [-4.81] [-3.68] [-4.88] [-2.81] 

Distance-to-Default x Distance-to-Default 2.95 1.57 2.13 -0.78 

 [2.73] [1.98] [2.34] [-1.57] 

Log of Market Value of Assets -39.09 7.08 -43.96 -40.41 

 
[-5.13] [0.41] [-5.42] [-1.81] 

Intercept 758.10 397.93 737.21 481.09 

 
[8.50] [2.72] [8.65] [2.79] 

Adjusted R-squared 0.41 0.52 0.47 0.59 

Notes: Dependent Variable: Credit Spread; Method: Panel Least Squares; Sample (adjusted): 8/01/1996 to 2/01/2011; 

Quarterly periods included: 59; Cross-sections included: 349; Total panel (unbalanced) observations: 11,499; White period 

standard errors and covariance (d.f. corrected). t-statistics are shown in parentheses. 
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Table 6           

The incremental relevance of financial accounting variables in explaining the credit spread 

Variable 

Constant 

coefficient 

model 

Fixed 

effects 

model 

Period 

effects 

model 

Two-way 

effects 

model 

 I II III IV 

Equity Volatility 685.53 584.89 688.85 704.39 
 [5.67] [4.20] [5.46] [4.73] 

Distance-to-Default -12.67 -5.68 10.86 64.97 

 
[-0.73] [-0.33] [0.67] [3.43] 

Equity Volatility x Distance-to-Default -79.90 -143.97 -56.49 -56.65 
 

[-1.84] [-2.20] [-1.32] [-0.85] 

Distance-to-Default x Distance-to-

Default 1.70 0.90 0.66 -1.72 

 [2.14] [1.25] [1.00] [-2.46] 

Size -34.91 20.58 -44.34 -47.54 

(Log of Market Value of Assets) [-5.12] [1.37] [-5.86] [-2.04] 

Profitability Ratio -2,001.68 -1,719.59 -1,819.32 -1,455.81 

(Net Income / Total Assets) [-3.53] [-3.99] [-3.06] [-3.16] 

Past Profitability Ratio -108.50 -136.24 -142.32 -218.44 

Retained Earnings / Total Assets [-3.07] [-1.25] [-3.75] [-1.91] 

Liquidity Ratio 27.64 31.79 17.74 10.01 

(Current Assets / Current Liabilities) [3.97] [2.09] [2.50] [0.72] 

Leverage Ratio 256.21 336.58 246.24 354.49 

(Total Liabilities / Total Assets) [2.83] [1.33] [2.71] [1.45] 

Cash Flow Ratio 199.13 114.32 112.50 16.38 

(Net Operating Cash Flow / Total 

Assets) [3.75] [3.19] [2.07] [0.43] 

Efficiency Ratio -18.41 13.70 -7.71 -22.77 

(Revenue / Total Assets) [-0.57] [0.22] [-0.23] [-0.40] 

Intercept 303.00 -142.19 300.15 93.24 

 [2.30] [0.45] [2.28] [0.32] 

Adjusted R-sq. (Restricted/Full Model*) 0.41/0.45 0.52/0.55 0.47/0.51 0.59/0.62 

Akaike info criterion 14.04/13.93 13.86/13.76 13.94/13.82 13.70/13.60 

Schwarz criterion 14.05/13.94 14.08/13.99 13.98/13.87 13.97/13.87 

Hannan-Quinn criterion 14.04/13.93 13.93/13.84 13.96/13.84 13.79/13.69 

Notes: Dependent Variable: Credit Spread; Method: Panel Least Squares; Sample (adjusted): 8/01/1996 to 2/01/2011; 

Quarterly periods included: 59; Cross-sections included: 338; Total panel (unbalanced) observations: 11068; White period 

standard errors and covariance (d.f. corrected). t-statistics are shown in parentheses. 

*Restricted models are the models presented in Table 5, i.e. the models utilizing only the market-based variables as explanatory 

variables. Full models are the models presented in this table, i.e. the models with the market and the accounting variables.    
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Table 7                

Robustness check 

Variable 
Constant coeff. 

model  

Fixed eff. 

model 

Period effects 

model 

Two-way 

effects model 

Equity Volatility 674.66 591.19 686.45 677.09 
 

[5.66] [4.29] [5.41] [4.50] 

Distance-to-Default -11.90 7.03 10.83 65.37 

 [-0.69] [0.41] [0.67] [3.40] 

Equity Volatility x Distance-to-Default -78.75 -106.13 -56.33 -52.72 
 

[-1.83] [-1.67] [-1.31] [-0.83] 

Distance-to-Default x Distance-to-Default 1.66 0.27 0.66 -1.80 
 

[2.14] [0.41] [1.01] [-2.50] 

Log of Market Value of Assets -33.74 -25.19 -43.05 -47.96 
 

[-4.41] [-1.45] [-5.16] [-2.24] 

Net Income / Total Assets -1,992.00 -1,600.59 -1,818.33 -1,406.25 
 

[-3.57] [-3.53] [-3.08] [-2.93] 

Retained Earnings / Total Assets -113.34 -165.21 -140.82 -222.18 
 

[-3.00] [-1.55] [-3.67] [-1.98] 

Current Assets / Current Liabilities 27.39 23.00 18.92 9.71 
 

[3.83] [1.69] [2.61] [0.74] 

Total Liabilities / Total Assets 245.81 333.03 246.49 348.54 
 

[2.74] [1.35] [2.75] [1.43] 

Net Operating Cash Flow / Total Assets 201.67 103.17 118.28 21.41 
 

[3.79] [2.97] [2.13] [0.58] 

Revenue / Total Assets -18.56 -1.37 -3.15 -14.03 
 

[-0.55] [-0.02] [-0.10] [-0.26] 

Bond Value Dummy 1 (smallest) 7.03 528.06 21.63 479.90 
 

[0.36] [3.86] [1.03] [3.48] 

Bond Value Dummy 2 9.10 259.99 5.77 212.12 
 

[0.56] [3.80] [0.34] [3.15] 

Bond Value Dummy 3 -4.36 105.73 -4.94 94.01 
 

[-0.32] [2.84] [-0.36] [2.41] 

Bond Duration Dummy 1 (shortest) 80.73 271.52 4.99 73.21 
 

[4.55] [8.16] [0.26] [2.68] 

Bond Duration Dummy 2 9.72 159.48 7.89 43.86 
 

[0.65] [6.03] [0.49] [1.75] 

Bond Duration Dummy 3  -1.40 111.39 -2.30 25.65 
 

[-0.11] [5.66] [-0.19] [1.32] 

Intercept 282.46 -111.72 279.19 -104.72 
 

[2.13] [-0.38] [2.08] [-0.38] 

Adjusted R-squared 0.46 0.57 0.51 0.63 

Notes: Dependent Variable: Credit Spread; Method: Panel Least Squares; Sample (adjusted): 8/01/1996 to 2/01/2011; Quarterly periods included: 

59; Cross-sections included: 338; Total panel (unbalanced) observations: 11,068; White period standard errors and covariance (d.f. corrected). 
Bond Value Dummy 1 takes the value of 1 if the bond issue value is up to $54.6 million; Dummy 2 is up to $148.41 million; Dummy 3 is up to 

$403.4 million; and Dummy 4, which is dropped from the model, is above $403.4 million. Bond Duration Dummy 1 takes the value of 1 if the 

bond duration is up to 3 years;  Dummy 2 is between 3 and 6 years; Dummy 3 is between 6 and 9 years and Dummy 4, which is dropped from 

the model, is above 9 years. t-statistics are shown in parentheses. 
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