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Abstract 

This Thesis studies how firms are reorganized in financial distress, and how existing reorga- 
nization practices influence the pricing of risky debt. It consists of five chapters. Chapter I 
introduces the research topics that the Thesis addresses, and briefly outlines its findings. Chap- 
ter 2 investigates whether default is triggered by low asset values or by liquidity shortages. It 
shows how the importance of both factors depends on financing costs, and suggests that the 
default boundary assumption is likely to result in cross-sectional errors in prediction. Chapter 
3 investigates how corporate credit spreads depend on firm characteristics that are likely to 
influence the way the firm is reorganized if it defaults. In particular, it empirically tests the hy- 

pothesis that bond spreads incorporate the possibility of strategic default when debt contracts 
can be renegotiated, and find the effect to have limited economic significance. Chapter 4 stud- 
ies the implication of the country's bankruptcy codes for lending and reorganization practices 
using a sample of defaulted firms in three European countries. It finds that endogenous adjust- 
ments to particular provisions of the bankruptcy law mitigate but do not eliminate differences 
in default outcomes, emphasizing the country-specific nature of existing evidence on credit risk. 
Chapter 5 concludes and discusses avenues for future research. 

Thesis Supervisor: lan Cooper 
Title: Professor of Finance, London Business School 
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CHAPTER 

ONE 

General Introduction 

This Thesis studies how firms are reorganized in financial distress, and how existing reorga- 

nization practices influence the pricing of risky debt. It aims at providing direct tests of a 

number of important ideas developed in theoretical debt-pricing models, emphasizing limita- 

tions of some accepted findings in the credit risk literature. First, it empirically evaluates 

existing assumptions regarding default triggers for distressed firms, and documents a much 

more complex picture than that of the world in which only the most distressed firms default. 

Second, it explores the empirical relationship between corporate debt prices and firm-specific 

variables that influence strategic decisions concerning default and distressed renegotiations. It 

finds that, although incorporating strategic behavior may improve the cross-sectional perfor- 

mance of debt-pricing models, it is unlikely to remedy their inability to predict the general 

level of spreads. Third, it studies how the country's bankruptcy code affects reorganization 

practices and default outcomes, and how debt contracts are adjusted in response to particular 

provisions of the bankruptcy law, illustrating the essentially country- sp ecifi c nature of some of 

the accepted body of knowledge. 

Credit risk is an area of financial economics that attracts much attention from academics, 

practitioners, and regulators alike. Yet, despite extensive effort put into risky debt modeling, 

empirically observed corporate bond prices and default frequencies still defy quantitative predic- 

tion. Contingent claims models of debt pricing pioneered by Merton (1974) and Black and Cox 
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(1976) were soon found to produce spreads far below empirically observed levels (Jones, NImon, 

and Rosenfeld, 1984). Although the basic framework has been extended to incorporate such 

features of bond markets as corporate taxes and endogenous default (Leland, 1994), a stochas- 

tic risk-free rate (Longstaff and Schwartz, 1995), mean-reverting leverage (Collin- Dufresne and 

Goldstein, 2001), noisy accounting information (Duffie and Lando, 2001), and a stochastic de- 

fault boundary (Hsu, Saa-Requejo, and Santa-Clara, 2002), the existing structural models are 

still unable to match the observed cross-section of bond spreads (Eom, Helwege, and Huang, 

2004) or default probabilities over short-to-medium horizons (Leland, 2004). 

What are the factors behind this less-than-satisfactory empirical performance? Regardless of 

the degree of its technical sophistication, any model necessarily makes simplistic assumptions 

about a number of underlying economic factors. While we know that existing models lack 

accuracy in predictions, the empirical literature denies conclusive inference on which of these 

simplifications are responsible. One possible reason for the lack of evidence on this question 

is that direct tests of whether the behavior of distressed firms accords with that assumed 

by debt pricing models are uncommon in empirical studies of distressed reorganizations and 

credit spreads. This Thesis evaluates such prominent theoretical ideas as the existence of a 

default boundary and the possibility of strategic default. It also investigates how distressed 

reorganization practices adapt to the country's bankruptcy code, illustrating that accepted 

findings in the credit risk literature may be specific to a particular jurisdiction. 

One key feature of any debt-pricing model is its assumption regarding what triggers default 

for distressed companies. Yet empirical corporate finance studies provide limited guidance on 

this issue. The assumption of the default boundary that most structural models of credit 

risk rely on has not been empirically evaluated due to difficulties in measuring the single most 

important variable in the debt-pricing literature - the market value of the firm's assets. Chapter 

2 of this Thesis focuses on the timing of default and the determinants of the default decision. 

Most models assume that a firm defaults when the market value of its assets falls below a 

certain boundary (Black and Cox, 1976; Leland, 1994), which may be either exogenously given 

or determined endogenously as part of the borrower's optimization problem. This approach 

contrasts with the assumption that firms default, when their current assets fall short of cur- 

rent obligations (Kim, Ramaswamy, and Sundaresan, 1993; Anderson and Sundaresan, 1996). 
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Chapter 2 develops a simple model incorporating both value- and liquidity-based defaults. The 

model predicts that the importance of liquidity shortages for a particular firm depends on the 

firm's costs of external financing. In particular, firms with low costs of external financing de- 

fault when the market value of assets falls sufficiently, while a transitory liquidity crisis may 

force early reorganization if external funds are costly or unavailable. The model also derives 

predictions regarding the determinants of the default boundary, and highlights the nature of 

the choice of the reorganization procedure (bankruptcy or workout) as jointly endogenous with 

the decision to default at a particular point in distress. 

Factors triggering default for distressed firms are then studied empirically using a sample 

of speculative-grade US bond issuers for which monthly market prices of debt and equity are 

observed. The analysis shows that defaulting firms do indeed have either a low asset value, or 

experience a liquidity shortage, or both. The market value of assets is the single most important 

predictor of default, easily outperforming any other variable used. Controlling for the asset 

value, high asset volatility and balance sheet liquidity make default less likely. Crucially, the 

relevance of liquidity shortages depends on the costs of external financing, consistent with the 

hypothesis that financing costs make liquidity- triggered default more likely for viable firms, 

while unconstrained distressed firms default at low asset values. 

For the sample of defaulted firms, the median market value of assets immediately before 

default is found to be 63.3 percent of the face value of debt. However, there is no clear 'boundary' 

separating defaulting and non-defaulting firms. Not only does the asset value at default exhibit 

a substantial cross-sectional variation, but also a significant proportion of firms with low asset 

values avoid default for extended periods of time. For example, as many as 54 percent of firms 

with market assets below the face value of debt do not default for at least a year. The boundary 

value of assets which balances Type I and Type II classification errors is approximately 72 

percent of the face value of debt. This choice may be best for an 'average' firm, resulting in 

the total number of firms below the boundary being equal to the total number of defaulted 

firms; it is very close to the base-case value of 73.1% which in Leland (2004) produces a good 

fit of model-predicted default probabilities with observed frequencies. Notwithstanding this 

agreement of theory and evidence on average, in the cross-section more than one-third of firms 

default at asset values above this level, while an equal number of firms below it successfully 

14 



avoid default. 

These findings present considerable challenges to credit risk modeling. First, if the relative 

importance of liquidity and value as default triggers depends on costs of external financing, 

then even incorporating both value- and liquidity-based defaults does not ensure accuracy 

unless these costs for a particular firm at a particular time are also taken into account - 
Second, 

unless our understanding of the determinants of the default boundary is improved significantly, 

large classification errors are likely to limit the ability of boundary-based models to explain the 

cross-section of defaults. 

Chapter 2 has demonstrated how firm characteristics influence its default trigger. Other 

existing studies of distressed reorganizations, such as Gilson, John, and Lang (1990), Asquith, 

Gertner, and Scharfstein (1994), Ranks and Torous (1994), and Betker (1995), find that the 

complexity of debt structure, managerial share ownership, and other firm-specific variables 

affect the incidence of formal and informal restructuring procedures, deviations from absolute 

priority, and eventually debt recovery rates. To the extent that non-distressed bond spreads 

reflect expected losses from default, they too should depend on such factors. Yet studies of 

bond spreads rarely consider the influence of firm characteristics beyond such risk factors as 

leverage and volatility. Could controls for other variables improve our understanding of the 

determinants of debt prices? 

Chapter 3 explores the empirical relationship between corporate debt spreads and particular 

firm characteristics, focusing specifically on factors that influence strategic decisions concerning 

default and distressed renegotiations. Theoretical literature since Hart and Moore (1994,1998) 

has studied the implications of the possibility of strategic default, where the firm fails to honor 

its debt contract even though it possesses resources to do so, because upon default some of the 

debt will be forgiven in renegotiation. Structural bond-pricing models with debt renegotiation 

developed by Anderson and Sundaresan (1996) and Mella-Barral and Perraudin (1997) have 

demonstrated that, when creditors have little bargaining power, a large part of the spread may 

be due to the risk of strategic default. Since then, a number of theoretical models allowing for 

strategic default have been developed. 

Chapter 3 provides direct tests of the relevance of strategic debt service for debt pricing 

using a large sample of bond spreads for US firms. Firm characteristics that empirical studies of 
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distressed reorganizations have found to influence distressed reorganization practices are used 

as proxies for such strategic factors as renegotiation costs, liquidation values, and bargaining 

power. In particular, variables employed in empirical tests include measures of asset tangibility 

as proxies for liquidation costs; managerial and institutional shareholding as proxies for equi- 

tyholders' bargaining power in renegotiations; and the number of different public bond issues 

outstanding and the proportions of private and short-term debt in the debt structure as proxies 

for renegotiation frictions. 

The results suggest that the possibility of strategic default increases corporate debt spreads 

on average, even though ex post there may be efficiency gains in renegotiation. The impact 

of strategic actions on spreads is larger for firms whose creditors are more vulnerable to the 

threat of strategic default, such as low-rated firms with few tangible assets, high managerial 

equity ownership, and simple debt structures. However, despite robust statistical significance of 

the strategic proxies, their quantitative contribution for the whole sample is below transactions 

costs. Contrary to the extreme assumptions of some models, bond investors appear to have 

significant bargaining power, which allows them to benefit from value-preserving renegotiations 

in default ex post, and limits the incentives for equityholders to default ex ante. This evi- 

dence suggests that strategic default is not a very important factor behind the poor empirical 

performance of traditional contingent claims models of debt pricing. 

The Thesis then turns to the question of whether the applicability of many accepted findings 

of the credit risk literature may be limited due to the fact that most papers focus exclusively 

on US debt markets. Given that in recent years foreign lending has grown in importance, how 

specific is existing body of knowledge to the US environment? How important in particular 

is the country's bankruptcy code in shaping its credit markets and lending and reorganization 

practices? For example, the default boundary, studied in Chapter 2 for US firms, may be very 

different in countries such as France, where the law requires that liquidity problems be reported 

to authorities as soon as the firm learns about them. As another example, the conclusions of 

Chapter 3 regarding the distribution of bargaining power between firms and their creditors 

may not hold in the UK, where the bankruptcy code puts creditors in a very strong negotiating 

position. In short, nearly every aspect of credit risk may be affected by the country's bankruptcy 

legislation. Yet international comparisons are uncommon in the existing literature. 
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To illustrate the potential implications of the bankruptcy law, Chapter 4 focuses on the 1)asic 

question of how bankruptcy codes influence distressed reorganization and lending practices. It 

uses a large sample of small defaulted firms from ten banks in France, Germany, and the UK to 

examine how bank lenders respond to different levels of creditors' rights embodied in country 

bankruptcy codes, and the extent to which observed adjustments help mitigate some creditor- 

unfriendly aspects of the law. These three countries have very different bankruptcy codes and 

levels of creditor protection; the empirical question is, how sharply distressed reorganizations 

and debt contracts differ as a result. 

On the one hand, one could expect different outcomes of default for creditors depending on 

the level of creditor protection provided by the bankruptcy code. On the other hand, lenders 

in countries with creditor- unfriendly bankruptcy codes may adjust both the terms of the loan 

contract, and their reorganization practices following default, to mitigate the influence of the 

bankruptcy code on the outcome of default. Chapter 4 studies whether important differences 

in default outcomes across countries persist after such adjustments. 

The analysis shows that in response to the large differences in creditors rights banks adjust 

both the terms of lending at loan origination, and reorganization procedures subsequent to 

default. The amount and structure of collateral required by banks reflect expectations of 

collateral sale proceeds, which in turn are influenced by the rights of secured creditors. The 

incidence of formal bankruptcies and piece-meal liquidations also differs across countries. Such 

adjustments narrow differences in banks' recovery rates in default. Even so, recovery rates 

remain substantially different depending on the level of creditor protection, with medians of 

92% in the UK, 67% in Germany, and 56% in France. Finally, notwithstanding the low level 

of creditor protection, low recovery rates, and high historical bankruptcy rates in France, pre- 

distress loan spreads there are similar to those found in the creditor- friendly UK. Chapter 4 

demonstrates that, despite significant adjustments in lending practices, bankruptcy codes still 

sharply affect default outcomes. These findings call for more research on various aspects of 

credit risk in other countries. 

The remainder of the Thesis is divided into four chapters. Chapter 2 studies the deteriiii- 

nants of the default boundary using a sample of US firms with observed values of debt and 

equity. It discusses default triggers commonly employed in debt pricing, and presents a model 
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of the default decision used to analyze the determinants of the default boundary. The empirical 

section documents the default-predicting power of the market value of assets, liquidity, and 

other factors; the levels and the determinants of the default boundary; and the potential er- 

rors arising from using the boundary-based approach to default predictions. Chapter 3 explores 

the empirical relationship between corporate debt prices and a number of firm-specific variables 

that influence strategic decisions concerning default and distressed renegotiations. It constructs 

a number of proxies for various strategic factors, and tests the hypothesis that strategic actions 

are an important factor in explaining credit spreads. Chapter 4 uses a large sample of defaulted 

firms in France, Germany, and the UK to examine how lenders respond to bankruptcy codes. 

It outlines the main features of bankruptcy codes in the three countries, and discusses possi- 

ble adjustments to the bankruptcy law banks might make. The empirical analysis documents 

the levels and determinants of bank recovery rates, the use of collateral, and the incidence of 

formal bankruptcies and piecemeal liquidations for defaulted firms. It demonstrates that many 

findings in the credit risk literature may be specific to the particular jurisdiction. Chapter 5 

concludes. 
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CHAPTER 

TWO 

The Default Boundary 

2.1 Introduction 

As discussed in Chapter 1, while empirical performance of existing structural models of credit 

risk remains problematic, it is not clear which of the simplifying assumptions of the models are 

behind the lack of accuracy in predictions. This Chapter focuses on existing assumptions about 

what triggers default for distressed firms. 

The default decision is central both to understanding financial reorganization and to mod- 

eling credit risk. Some condition that specifies when firms default is always assumed either 

explicitly or implicitly whenever risky debt is an issue. Yet, despite their prominence in the 

debt-pricing literature, existing assumptions regarding what triggers default for distressed firms 

have rarely been evaluated empirically. Moreover, studies of distressed reorganizations rarely 

measure the single most important variable in credit-risk models - the market value of the 

firm's assets. This Chapter uses a sample of low-grade US firms with observed market values of 

both debt and equity to investigate whether default is triggered by low asset values or by liq- 

uidity shortages. It finds that, while in general both value and liquidity are significant factors, 

their relative importance depends on whether frictions make it difficult for a particular firm 

to raise outside financing in times of need. Firms with high costs of outside financing may be 

pushed into default by a transitory cash shortage while their value is still relatively high. By 

contrast, some low-value firms default despite abundant liquidity. 'Aloreover, as neither value 

19 



nor liquidity predicts default perfectly, there are many low-value and low-liquidity firms that 

are able to avoid default, limiting potential accuracy of boundary-based default predictions. 

Taken together, these findings suggest a much more complex picture of financial distress than 

that of the world in which only the most distressed firms default. 

Understanding what makes firms in distress default early rather than late is crucial not 

only for credit-risk modeling, where the default boundary is one of the main building blocks, 

but also for corporate-finance studies of financial distress. Existing empirical papers often 

select distressed firms of a particular type, such as low-liquidity or low equity-return companies 

(Asquith et al. 1994; Gilson et al., 1990; Gilson, 1990). lt is not clear how often low-liquidity 

and low equity-return firms are distinct, and whether findings documented for one type of 

distress are applicable more generally. This chapter shows that it is important to look at all 

firms with a significant default probability, as default may be caused by either low liquidity or 

low asset values, and their relative importance depends on the firm's characteristics. A number 

of papers simply take default as given and focus on the process and outcome of restructuring 

conditional on being in default (e. g. Franks and Torous, 1989,1994; LoPucki and Whitford, 

1990; Betker, 1995). However, as the default decision is typically controlled by the firm and 

depends on its characteristics, it is important to also study firms that chose not to be in the 

defaulted sample. This chapter finds a large number of distressed firms that are able to avoid 

default owing to their particular characteristics. Finally, existing papers rarely measure the 

market value of assets at default. The market asset value is an indicator of the firm's economic 

prosperity or distress, and may have profound implications not only for the decision to default, 

but also for the likely outcome of restructuring conditional on default, such as the choice of 

reorganization procedure and the investors' recovery rates-' These considerations underscore 

the importance of understanding the determinants of the default decision. 

Several default triggers have been proposed in structural models of debt pricing. Most mod- 

els assume that a firm defaults when the market value of its assets falls below a certain boundary 

(Black and Cox, 1976; Leland, 1994). This default boundary may correspond to an exogenous 

'For example, the model in this chapter shows that firms that are unable to renegotiate with their creditors 
out of court optimally delay filing for bankruptcy until later stages of distress, and may eventually recover and 
avoid default altogether. This contrasts with the traditional interpretation (Gilson et al., 1990) that, conditional 
on default, high market-to-book firms choose out-of-court workouts over bankruptcy to preserve a high going- 
concern surplus. 
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net-worth covenant, or to the endogenously determined threshold at which equityliolders art, 

no longer willing to service their debt obligations. Should the firm find itself in a liquidity crisis 

while its asset value is still above the boundary, equityliolders in these models will always be 

willing and able to avoid default by raising outside financing. This approach contrasts with 

the assumption that firms default when current assets fall short of current obligations, due 

to either a minimum cash-flow covenant, or market frictions precluding the firm from raising 

sufficient new external financing (Kim et al., 1993; Anderson and Sundaresan, 1996). Models 

incorporating both value- and liquidity-based defaults are rare, and little empirical evidence 

is available to motivate the choice of a particular trigger. If, in reality, default is triggered by 

different factors for different firms, existing models are likely to lack accuracy in predictions. 

This chapter shows that the importance of liquidity shortages for a particular firm depends 

on the firm's costs of external financing. It develops a simple model of the default decision 

with financing frictions and renegotiation. In a setup similar to Bulow and Shoven (197". ") 

and Gertner and Scharfstein (1991), equityholders face a choice between continuing operations 

under the current regime and substantially reorganizing in bankruptcy. For the firm to continue, 

its current liabilities must be met or renegotiated, and non-negative cash reserves maintained. 

External financing can be raised if needed, but market frictions make this costly. Current 

debt can be renegotiated in an informal workout, as long as this yields a positive net surplus. 

The model's predictions are as follows. First, firms with low costs of external financing default 

when the continuation value of assets is low. By contrast, if external funds are costly, a liquidity 

crisis may force reorganization even if the going-concern surplus is still substantial. The polar 

assumptions of purely value-based and liquidity-based defaults arise as special cases. Second, 

firms with high renegotiation costs default by filing for bankruptcy, while firms with easily- 

renegotiable debt prefer informal workouts, initiating them at higher asset values. Third, for 

low renegotiation costs firms default strategically at asset values that positively depend on the 

bargaining power of equity. In addition, the model predicts that the default boundary depends 

on the liquidation value of the firm's assets, on factors affecting debt-equity agency conflicts, 

on the costs of financing possible liquidity shortages, and on renegotiation costs and bargaining 

power. The model emphasizes the importance of the costs of external financing for the relevance 

of liquidity as a default trigger. 

21 



Factors triggering default for distressed firms are then studied empirically using a sample 

of 797 speculative-grade US bond issuers for which monthly market prices of debt and equity 

are observed. The sample includes 188 firms that defaulted on their public bonds between 1997 

and 2003 by missing a payment, completing a distressed exchange, or filing for bankruptcy. 

Collected from a variety of sources, the database contains details of firms' bonds, bank debt, 

covenants, managerial compensation, equity ownership structure, and financial characteristics, 

as well as recovery data for defaulted companies. 

Empirical analysis shows that defaulting firms do indeed have either a low asset value, 

or experience a liquidity shortage, or both. The two factors are distinct: 13.2 percent of 

defaults happen at low asset values despite sufficient liquidity (the quick ratio above one), 

while for 9.9 percent of defaulted firms the economic networth is positive (the market asset 

value exceeds book debt) but there is a cash shortage. Logit regressions of the default decision 

for all sample firms identify the ratio of the market value of assets to the face value of debt as 

the single most important predictor of default, easily outperforming any other variable used. 

In particular, whenever it is added to empirical models of default, such as Altman's (1968) z- 

score or the accounting-based model of Zmijevski (1984), it subsumes most other variables, and 

dramatically increases the model's predictive ability. As found in previous studies (Shumway, 

1997), the much more easily observable market value of equity is also a strong default predictor, 

however, it performs considerably worse than the market value of debt, and loses significance 

altogether when the total asset value is controlled for. Conventional measures of balance sheet 

liquidity, such as the quick ratio, generally come up as the second most important explanatory 

variable. 

The model's predictions regarding which factors are likely to be important for the default 

decision are then tested empirically. The predictive ability of the model exceeds that of the 

ad-hoc ratio-based models, even when they include the market value of assets. Controlling 

for the asset value, high asset volatility and balance sheet liquidity make default less likely. 

Crucially, the relevance of liquidity shortages depends on variables related to costs of external 

financing. The chapter proxies firm-specific financing costs by the unencumbered 'hard' assets 

that can be used as collateral, by whether there are covenants precluding new borrowing, and 

by authorized but undrawn credit lines. lt also documents the importance of the conditions 
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prevailing in the distressed loan market, as measured by the aggregate annual par amount of 

new hink loans made. A closer look reveals that the costs of external financina- are as Unificant 

factor for high-value firms in a liquidity crisis, but are less important for low-value firms. This is 

consistent with the hypothesis that financing costs make liquidity- triggered default more likely 

for viable firms, while unconstrained distressed firms default at low asset values. 

The chapter then investigates whether the default- predict i ng ability of the market value 

of assets can be characterized as a threshold effect. It shows that relying on this assumption 

is likely to result in a considerable number of type 11 errors. In particular, a large majority 

of low-liquidity firms never default, indicating the limited importance of the debt overhang 

problem. Moreover, a significant proportion of firms with low asset values also avoid default for 

extended periods of time. For example, as many as 54 percent of negative economic-net-worth 

firms (with market assets below the face value of debt) do not default for at least a year, and 

38 percent never default throughout the sample period. Type 11 errors are frequent even for 

low assumed values of the boundary, corresponding to high probabilities of a type I error. The 

boundary value of assets for which the number of 'false alarms' is offset by an equal number of 

'missed calls' is approximately 72 percent of the face value of debt. This choice may be best for 

an 'average' firm, resulting in the total number of firms below the boundary being equal to the 

total number of defaulted firms; it is very close to the base-case value of 73.1% which in Leland 

(2004) produces a good fit of model-predicted default probabilities with observed frequencies. 

Notwithstanding this agreement of theory and evidence on average, in the cross-section more 

than one-third of firms default at asset values above this level, while an equal amount of firms 

below it successfully avoid default. Using firm-specific boundary values obtained from a study 

of defaulted firms hardly changes this result, as a roughly similar number of firms do not default 

below their predicted boundary. 

r Freating the default boundary for non-defaulted firms as unobservable, the chapter then 

foctises on the boundary for firms that do actually default. Practical applications of credit- 

risk models require knowledge of levels and cross-sectional determinants of the boundary. A 

frequently used approach to estimating the market value of assets is to infer it from the observed 

equitY price using a particular debt-pricing model. For example, Hillegeist et al. (2004) show 

that default predictors based on this principle outperform accounting-based empirical models. 
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Iniplenientat ions of this approach must rely on a particular assumption about the level of the 

default boundary, on which there has been little empirical guidance. Huang and Huang (2003) 

assume that the boundary is 60 percent of the face value of debt, Leland (2004) uses a model- 

implied level of 73 percent. The industry-standard KMV model assumes that default happens 

if at maturity the value of assets is lower than short-term debt plus 50% of long-term debt, 

measured at book values (Crosbie and Bohn, 2002). As the KMV model is proprietary, this 

choice of the boundary is not explained. It is an interesting question whether adjusting the 

level of the boundary to accord with empirically observed levels may improve the performance 

of model-implied predictors. 

For the sample of defaulted firms, the median market value of debt plus equity immediately 

before default is found to be 63.3 percent of the face value of debt. 2 This ratio exhibits sub- 

stantial variability, ranging from 27.1 to 123 percent at the 5-th and 95-th centiles, respectively. 

Consistent with the proposed model of the default decision, Heckman self- selection- corrected 

regressions show that the boundary is positively correlated with the firm's liquidation value 

(measured by its 'hard' collateralizable assets), and with the proportion of bank debt, which 

is related to renegotiation costs. Also, distressed exchanges correspond to higher asset values 

relative to bankruptcies. The default boundary is negatively correlated with asset volatility, 

which is related to the real-option value of continued operations. Finally, firms with higher 

balance sheet liquidity default when the market value of assets is lower. The value of assets 

at default does not depend on the costs of external financing, even though the default dect'sion 

itself strongly depends on them for constrained firms. These results provide empirical guidance 

regarding the value-based boundary for credit risk models, to the extent that default is indeed 

triggered by a low value of assets. 

Taken together, these results present considerable challenges to credit risk modeling. First, 

if the relevance of liquidity depends on firm characteristics and on the debt-market conditions, 

then even incorporating both value- and liquidity-based defaults does not ensure accuracy if the 

2 For comparison, the dollar KMV 'boundary' over a one-year horizon corresponds to 104 percent of the 
observed market value of debt plus equity at default for a median firm, while the mean is 124 percent. Note 
that because the KMV approach does not assume that default happens the first time the asset value falls below 

a certain level, its 'boundary' is not directly comparable to those of first-passage boundary models. To match 
the average observed default frequencies (if not the cross-section), the KMV default trigger must be somewhat 
higher than the first-passage boundary to account for value paths that fall below the boundary but recover before 
the maturity date. 
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costs of external financing for a particular firm at a particular time are not simultaneously taken 

into account. Second, unless our understanding of the determinants of the default boundary is 

improved significantly, large classification errors are likely to limit the ability of boundary-based 

models to explain the cross-section of defaults. Overall, the apparent inability of structural 

models to predict default probabilities and spreads especially over short horizonS3 may not be 

surprising, given that their simplifying assumptions regarding the default trigger are not fully 

supported by the data. 

The remainder of the chapter is organized as follows. The next section discusses default 

triggers commonly employed in debt pricing, and presents a model of the default decision used 

to analyze the determinants of the default boundary. Section 2.3 discusses the construction of 

empirical proxies, describes the data set, and reports default statistics. Section 2.4 presents 

main empirical results. Section 2.5 concludes. Technical details are provided in the Appendix. 

2.2 Modeling the default decision 

2.2.1 Default boundaries in debt-pricing literature 

One of the central assumptions of any debt-pricing model is that regarding the default- triggering 

condition. Different default triggers imply different states in which default happens, and there- 

fore generally different default probabilities, recovery rates, and debt values. The approach used 

most often in structural models assumes that default happens when the market value of firm's 

assets for the first time falls below a certain threshold level, referred to as the default boundary. 

Building on the work of Merton (1974), this approach was introduced by Black and Cox (1976) 

4 and extended by Leland (1994). The level of the boundary may be specified exogenously by 

existing covenants, typically in relation to the face value of debt. Commonly assumed in the 

literature is the negative economic net-worth boundary, which assumes that default happens 

the first time the market value of assets falls below the face value of debt. In other models, 

the boundary is determined endogenously by the firm's equityliolders as the value of assets at 
3 See Jones et al. (1984), Eom et al. (2004), and Leland (2004). 
4 The assumption of an exogenous value-based boundary is used, among others, by Brennan and Schwartz 

(1980), Nielsen, Sad-Requejo, and Santa-Clara (1993), Longstaff and Schwartz (1995), and Collin-Dufresne and 
Goldstein (2001). The endogenous boundary is modelled in Leland (1998), Leland and Toft (1996), and Acharya 

and Carpenter (2002); Fan and Sundaresan (2000) also allow for strategic default. 
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which default for the first time becomes their preferred outcome. In endogenous- default models CO 
the firm's operating cash flows may at times fall short of required current debt payments. In 

such situations equityholders will meet debt obligations by covering the cash shortage by selling 0 

newly issued equity, as long as their limi ted- liability option is worth more than the required 

debt payment (in other words, the post-issuance equity value is positive). Below that point., 

the hopes of recovering become so remote that new funds cannot be raised no matter how much 

dilution existing owners are prepared to suffer. It follows that endogenous default may only 

happen at times when a payment is due and the firm faces a cash crisis. 

A range of boundary levels can be supported by models with exogenous (covenant- triggered) 

default. For a given firm, the lowest feasible exogenous boundary is that below which equity 

value becomes negative; this level coincides with the endogenous boundary choice. Once the 

cexogenous' covenant is set at the 'endogenous' level, the exogenous-boundary model becomes 

undistinguishable from its endogenous-boundary counterpart, as default happens in exactly the 

same states of the world. 5 Two conclusions follow. First, models with exogenous covenants 

incorporate endogenous-boundary models as special cases. Second, these special cases are such 

that imply maximum distress compatible with a non-negative equity value at the time of default. 

While used most often, asset value is not the only default trigger employed in the lit- 

erature. Some models are based on the assumption that default happens when the firm's 

instantaneous cash flow is insufficient to service current obligations (Kim, Ramaswamy, and 

Sundaresan (1993), Anderson and Sundaresan (1996)). Such models necessarily assume that 

external financing is altogether unavailable, or that there is a minimum cash-flow or liquid- 

ity covenant. This in effect makes default an exogenous event rather than a consequence of 

shareholders' optimizing behavior. It transpires from the previous discussion that in models 

with an endogenous asset- value- based boundary default happens only if there is a cash crisis 

present. Absent covenants, where value-based and liquidity-based models differ is the presence 

of frictions preventing firms from raising new external funds: while a pure cash-based default 

corresponds to the case when new investors are not accessible no matter how attractive the 

investment, an endogenous default happens when such investors are accessible at zero cost, but 

'See Leland (2004), who modifies the exogenous boundary in the Longstaff and Schwartz (1995) model to 
coincide with that, predicted endogenously by the Leland and Toft (1996) model. 
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uimilling to contribute any funds. 

In a rare model that allows for both enclogenous value-based and exogenous liquidity-based 

defaults, Fan and Sundaresan (2000) allow for sales of new equity but specify an exogenous 

covenant on the minimum cash flow. Because instantaneous cash flows in their model (and 

most other models) are perfectly correlated with the firm's value, this specification implies that 

for a given dividend policy any firm will either always or never default because of a liquidity 

crisis. A more general setting is adopted by Acharya et al. (2004), who endogenize a firm's 

cash management policy, and allow for renegotiation in the presence of costs of external equity 

financing, providing a multitude of new insights. Unfortunately, due to the complexity of the 

setup, the Acharya et al. model appears too complex to be implementable for general capital 

structures. An important empirical question is, whether modeling default under such general 

assumptions is nevertheless necessary despite the high computational costs imposed. 

Finally, a number of models assume that the firms' physical assets can be redeployed else- 

where, and as their value within the firm falls, there may be an optimal abandonment time 

at which the assets should best be sold to competitors. Unlike previous model, liquidation in 

these models optimally occurs at a positive asset value even without debt. If the value of assets 

in the best alternative use is random, the firm's liquidation boundary may be stochastic. Hsu, 

SaA-Requejo, and Santa-Clara (2002) assume that liquidation occurs exogenously at the socially 

optimal value of the boundary. Other papers employ the real-option framework and endogenize 

equityholders' optimal shutdown decision in the presence of debt-equity agency conflicts. 6 

2.2.2 A model of the default decision 

Model setup and the optimal liquidation policy 

TO illustrate how the relevance of value and liquidity may depend on the firm's characteristics, 

this section develops a model of the default decision. The model's setup is similar to that of 

Bulow and Shoven (1978) and Gertner and Scharfstein (1991). A firm possesses productive 

ýissets whose market value in the current use is V. The firm is also (ýharacterized by its accu- 

mulated (, ash reserves x, which must be non-negative to enable the firm to continue operations 
'See, for example, Mello and Parsons (1992), Melia-Barral (1999), and Morellec (2000). 
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beyond t, he current period. ' Alternatively, the firm can be 'liquidated' by changing the way it 

is operated, in which case the value of the assets becomes L. Such a liquidation, also called 

reorganization or abandonment, may consist of a substantial business transformation, a sale 

of the capital stock to the firm's competitors, or a sale of assets with or without shutting the 

firm down. There are no taxes, and the management of the firm acts in the best interest of the 

firm"s shareholders. 

Consider first the case of an equity-financed firm. At a given point in time the firm's owners 

face a decision of whether to liquidate the firm, or to maintain the status quo by continuing 

operations under the current regime, also referred to as going concerri. 8 To continue, the firm 

must be able to maintain a non-negative cash reserve. If there is a shortage of cash, the firm 

also has an option of raising outside funds by way of selling new claims on the (post-issuance) 

value of the firm. Such issuance is costly: to raise m dollars, existing owners must surrender 

(I + 6), rn dollars of the post-issuance firm value, where the parameter 6>0 measures the costs 

of accessing external financing. These costs could be deadweight costs-, alternatively, they may 

be due to the fact that new equity can only be sold at a discount relative to its fair value, thus 

diluting existing shareholders' stakes. Without a loss of generality, the new claims are taken to 

be senior to existing equity; their seniority relative to existing debt is discussed below. 

lf the amount of external funds raised m is sufficient to continue going-concern operations 

(m > rnaxj -x, 01), the firm can continue, with the value of the existing owners' claims being 

V- 6m. Denote the 'liquidation costs' of switching from the going concern regime to liquidation 

as AV -- V-L, and let m* be the minimal amount of external funds that enables the firm to 

avoid liquidation: m* = maxf-x, 01. The second-best optimal operating policy in the presence 

of financing costs is to liquidate the firm if: 

AV =- V-L< Jm* (2.1) 

Equation (2.1) shows that liquidation is optimal when the current liquidation value is higher 

7 The parameter x should be understood more broadly than simply cash. It can instead be the firm's working 
capital, consisting of cash and receivables net of accounts payable, which must be non-negative for the firm to 
be able to continue dealing with its suppliers. 

8'Going concern' vs. 'liquidation' in this model is not equivalent to survival of the firm vs. piece-meal 
breakup. Rather, a status quo regime is contrasted with a significant business transformation, in which the 
business may also survive. 
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than the going concern value, or when liquidation costs are lower than the costs of raising 

external funds in the presence of a cash shortage. It demonstrates that kvhile firms with easy 0 

access to capital markets (6 = 0) are liquidated when the going-concern assct ralue V falls 

below the liquidation value L, firms with very high costs of external financing (6 --, cc) will 

be forced into liquidation by any exogenous and perhaps transitory cash shortage despite any 

going-concern surplus there might be. 

Introducing debt in the capital structure 

At a given point in time to, the existing capital structure of the firm consists of equity (the 

residual claim) and debt with a face value of B. A part of the debt with face value S<B 

matures at to (current debt), while the remaining debt is only due at a later date. Unless the 

debt contract is suitably renegotiated, a failure of the firm to repay the current debt at to in full 

results in a (bankruptcy) reorganization, whereby all non-matured debt is accelerated, the firm 

is liquidated (substantially reorganized), and its liquidation value L is realized and distributed. 

Market values of equity and debt under continuation (C) and liquidation (L), denoted Ej 

and Di (where i=C, L) are related as follows: 

Ec = V-DC-6m (2.2) 

EL =L- DL (2-3) 

where m is the amount of external financing raised if continuation is chosen. 

At this point, a discussion of the seniority of the new securities when m>0 is warranted. 

As mentioned before, these securities are taken to be senior to existing equity. The case when 

they rank paripassu with existing equity amounts to re-scaling the equivalent cost parameter 

J upwards, implying more dilution for existing equityholders. More delicate is the question of 

the seniority of these securities relative to the existing debt. When the long-term portion of 

the debt under continuation is risky, issuing new senior or equally-ranked securities makes it 

even riskier and results in a wealth transfer from creditors. This means that in this case DC 

in Equation (2.2) will depend on Tn and on the seniority of the new securities issued. This also 

implies that if the choice of seniority is left to equityholders, their optimal policy will be to 
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issue the most senior securities allowed., as this will maximize the value transfer from existing 

creditors. However, protective covenants are likely to restrict such opportunistic behavior. 

To maintain notational tractability, it will therefore be assumed that, while senior to existing 

equity, the newly issued securities are junior to existing debt. This restriction will result in the 

model predicting more liquidations than in the general case. 9 The benefit of this choice is that 

it makes the value of existing debt under continuation DC independent of the amount of the 

securities issued. 

If shareholders choose liquidation while creditors would like the firm to continue under the 

current regime, the debt contract can be renegotiated through a distressed exchange (private 

workout) at a fixed cost of 1.10 Upon successful renegotiation liquidation can be avoided if 

the post-renegotiation current debt portion is repaid in full, and non-negative cash reserves 

are maintained. Existing debt and equity are then exchanged for new securities whose value 

is determined in a Nash bargaining game. In particular, the net surplus R from renegotiation, 

equal to R=V- 6m -L-1, is split between equity and debt according to their bargaining 

power 0 and 1-0, where 0<0<1.11 Thus, shareholders and creditors in a distressed exchange 

receive securities worth, respectively, ER = EL + OR, and DR = DL + (1 - O)R. Finally, it is 

assumed that in renegotiations all creditors act cohesively in their common interest. Thus, all 

debt is renegotiable at a fixed cost 1.12 

Strategies and equilibrium 

If the firm is not liquidated at to and the current debt is paid at its face value S, then creditors 

in the model do not have a decision node. 13 If the debt is not paid in full, then creditors 

may propose an informal renegotiation as described above; this indeed will be their equilibrium 

strategy whenever the renegotiation surplus R is positive. Since shareholders are also better off 

'Gertner and Scharfstein (1991) provide an extensive discussion of the related issues. 
1OSuch costs may include not only the out-of-pocket costs of renegotiating with diverse debtholders, but also 

the economic costs associated with a distressed debt restructuring. Note that renegotiation costs are distinct 
from the costs of liquidation, which equal V-L. 

"Technically, 0 defines the sharing rule in the bargaining game; it is referred to as bargaining power for 
brevity. 

12 At little expense, the model can be extended to the case when the costs of renegotiation are a function 

of the debt to be renegotiated, allowing in particular for non-renegotiable fractions of debt, as well as to non- 
proportional costs of external financing. The present simple model is chosen because it is easier to interpret 

empirically. 
13 An extension of the model would be to introduce covenants, which could be waived by creditors if violated. 
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renegotiating under exactly the same conditions. creditors' optimization problem is trivial: they 

always renegotiate when shareholders choose to do So. 14 Shareholders' optimization problem, on 

the other hand, is to choose the amount of external funds to raise and the regime of operation, 

subject to the appropriate cash flow constraints. 

Let AD denote the wealth transfer to creditors if continuation rather than liquidation is 

chosen, and let Am be the maximum reduction in the need for outside finance the parties can 

achieve through renegotiation: 

AD=-DC-DL, Am=maxtS-x, 01-maxt-x, O}. (2.4) 

The following Proposition describes the conditions under which shareholders will optimally 

decide not to continue under the status quo, triggering default on the debt contract. 

PROPOSITION 1. If liquidation costs are strtctly zncreasZng in the continuation value of 

assets V, then the firm defaults when V falls below the boundary level Vb, which equals: 

x0 
Vb =L+ AD + dSmax{l --, ol+ maxtAD + öAm -19 01 - 

(2.5) 
s 1-0 

Furthennore, if- 

AD + 6ATri > 11 (2.6) 

then upon default debt renegotiation is chosen; otherwtse the firm is liquidated. 

Equation (2.5) predicts how the asset-value default boundary depends on particular firm 

characteristics. It extends the analyses of Bulow and Shoven (1978) and Gertner and Scharfstein 

(1991), who generally focus on insolvent cash- constrained firms, by considering a wider range of 

distress conditions. A comparison of Equation (2.5) with the socially socially optimal liquidation 

decision given in (2.1) reveals that, as in the models, agency conflicts result in general in a 

suboptimal choice of the the liquidation policy: both asset substitution (Vb <L+ 6m*) and 

debt overhang (liquidation at Vb > L+6m*) are possible, depending on the debt wealth transfer 

AD. 

Proposition 1 shows that for low or negative liquidation costs shareholders choose default 

14 Note that this is a consequence of the reduced-form bargaining game assumed, and is not equivalent to the 

case of shareholders making take-it-or- leave- it offers to creditors unless 0=1. 

31 



and liquidation, while continuation is chosen when the going-concern surplus is surplus is high. 

If renegotiation costs are low enough for (2.6) to hold, there is an region where the debt contract 

is renegotiated and the firm is preserved as a going concern with a concern with a reduced level 

of current debt service. Under Condition (2.6) shareholders prefer renegotiation not only to 

liquidation, but also to the status quo going concern. Equation (2.5) also shows that if 0>0, 

the renegot 1 ation- triggering value of assets is strictly higher than that triggering liquidation 

when renegotiation is unprofitable (high 1). In other words, when 0>0, equityholders initiate 

renegotiation early not because otherwise liquidation would follow, but StrategWally in order 

to force concessions from creditors by threatening costly liquidation. The range of liquidation 

costs that support such strategic debt service depends positively on the bargaining power of 

equity. Only if 0=0 in the presence of debt overhang is renegotiation at Vb purely efficiency- 

enhancing, motivated by the possibility to save on the costs of external financing in a liquidity 

crisis by deferring current debt service until a later date. 

Overall, Proposition 1 implies that (1) the default boundary is positively related to the 

liquidation value of assets; (2) liquidity can be a default trigger only to the extent that there is 

a liquidity crisis and external financing is costly; otherwise firms default when the market value 

of assets is is low; and (3) firms with low renegotiation costs default while their asset values are 

still relatively high by initiating a distressed workout, while high renegot iat ion- cost firms file 

for bankruptcy at later stages of distress. 

2.2.3 Asset value measurement 

The value of assets in continuation V which influences the decision to default is the unlimited- 

liability value of an un-levered (all-equity) firm. In particular, the default boundary Vb is the 

value of V below which the firm defaults, and the combined payoffs to its equityholders and 

creditors become L rather than V. In the presence of debt the continuation value of assets 

is not directly measurable, because observable market values of claims on the firms's assets 

(debt and equity) at any time reflect not only the value of assets under the current regime, but 

also the possibility of default. This implies debt and equity payoffs that do not sum up to the 

continuation value. 

This subsection shows to what extent the observed values of debt and equity can be used 
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to empirically estimate the continuation value of assets for firms at the default boundary. To 

simplify exposition, in this subsection it will be assumed that renegotiation is never profitable, 

because renegotiation costs are so high that Condition (2.6) is violated. Thus. the only alterna- 

tive to status quo is liquidation. 15 If investors are fully informed about V and Vb at all times, 

and default is about to occur in the next instant (V < Vb), then it must be t he case that the 

values of debt and equity sum up to the liquidation value: E+D = L. In other words, if default 

is certain and imminent, then observed claims reflect their expected 'recovery rates, and not 

the continuation value of assets. 

Duffie and Lando (2001) argue that strictly positive credit spreads for short maturities are 

not consistent with perfect information. The existence of a strong price reaction to default 

events, confirmed in the empirical section of this chapter, also indicates a considerable infor- 

mation content of the default announcement. Jarrow and Protter (2004) argue that claims 

are more likely to be priced on the basis of investors' incomplete information set, rather than 

on that of managers, who are more informed about the firm's characteristics. If one assumes 

that investors are unsure about the value of the firm or its default boundary, and as a result 

default at any time is neither certain nor ruled out, then debt and equity prices contain valuable 

information about the continuation value of assets, but indirect methods are necessary to infer 

it from these observed prices. One such method can be derived as follows. 

Assume that all parties are risk-neutral, and that both the value of assets in liquidation L 

and the value of the default boundary Vb are common knowledge. By contrast, as in Duffie 

and Lando (2001), investors are uncertain about the current continuation value of assets due to 

information imperfections. In particular, they receive a noisy signal ý' about V, such as a noisy 

accounting report, which is conditionally unbiased and normally distributed. Appendix B shows 

that under these assumptions for modest noise levels the sum of observed market values of debt 

and equity for firms at default is on average close to the mid-point between the boundary and 

the liquidation value, adjusted for the possibility that V may actually turn out to be higher than 

Vb. This result shows that, even though the values of debt and equity for distressed firms are 

contaminated by recovery expectations, they are still informative about the default boundary 

15The case when a firm does choose renegotiation in default is identical, except the term 'renegotiation' should 
be used instead of 'liquidation', and V+ 6AI* -I instead of L. This follows from the fact that the analysis relies 
on total payoffs, and not on individual parties' payoffs or incentives. 
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expressed in term of the continuation value of assets. Therefore, in empirical te.,, -,, t.,; the sum 

of debt and equity is used to proxy for the value of assets under current regime. Appendix B 

derives equations that can be used to construct a direct estimator of Vb as a benchinark for 

boundary-based models in which V is the state variable that triggers default. 

2.3 Data description 

2.3.1 Independent variables 

This subsection describes empirical variables used to proxy for various model parameters that 

influence the default decision as described in Proposition 1. 

The market value of assets, V. The market value of assets under continuation is proxied by 

the sum of the total market equity value and the total market value of debt, based on observed 

monthly bond prices. The market value of bank debt is not observed, but is approximated by 

applying the contemporary index yield spread between high-yield loans and bonds. Thus, at 

a given date the same spread is used for all firms in the sample. Of note, this measure of V 

ignores preferred equity and results in downward-biased estimates of the total value of assets. 

However, given that at default market leverage is found to be very high, preferred equity, when 

it exists, is unlikely to contribute much to the overall asset value. To facilitate comparisons, the 

value of assets is expressed as a fraction of the face value of total long-term debt; most other 

variables below are similarly normalized by total debt. 

Costs of external financing, 6. Borrowing from banks, which are the most likely potential 

providers of external financing to distressed firms, is easier when the firm has valuable tangible 

assets not yet pledged as collateral. Hence, a proxy for financing costs is the proportion of 

pledged assets, equal to the ratio of secured debt to total 'hard' assets, estimated as the sum 

of the net property, plant, and equipment, and current assets. The existence of nominally 

authorized but undrawn credit lines may indicate better prospects of obtaining additional cash. 

Even if these undrawn amounts are not committed and in fact cannot be directly used because 

of, for example, an insufficient borrowing base, the fact that the authorized limits are high 
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may indicate that the firm may be more likely to persuade the banks to actually extend the 

loans if needed. Thus, a second proxy used is undrawn credit lines, which is one minus the 

outstanding loan amounts divided by the total authorized loan limits. Another proxy is a 

dummy variable which equals one if there are debt covenants restricting senior borrowing. 

Direct loan arrangement costs are measured by the arrangement fees for the last extended 

loan, provided it was made available no more than two years before the observation date. 

Finally, the conditions in the distressed-loan market may influence the firm's ability to borrow. 

To control for this possibility, the annual aggregate par amount of new junk loans is used. 

Liquidation value of assets, L. The value of the firm's assets in default depends on their 

specificity and tangibility, as well as on the general industry conditions. The primary proxy 

used is pledgeable assets, estimated as the sum of the net property, plant, and equipment, and 

current assets. This is a measure of the value of 'hard' assets which are not very firm-specific, 

and therefore do not greatly drop in value upon default, and can be pledged as collateral. 

Intangible assets is another related proxy. Finally, attempt is made to control for the firm's 

industry conditions. Shleifer and Vishny (1992) argue that these affect the value of assets in 

default; consistent with this hypothesis, Acharya et al. (2004) find that debt recovery rates are 

significantly lower when the whole industry is in crisis. Their measure, Industr-y in cnsis, is 

a dummy variable which equals one if the median annual equity returns for firms in the same 

3-digit SlC industry are below -30%, and zero otherwise; this indicator variable is also employed 

here. 

Debt wealth transfers, AD. The difference between the value of debt in continuation 

relative to liquidation equals the face value of current debt plus the market value of long-term 

debt minus creditors' likely recovery value in default. High asset volatility reduces market 

value of long-term debt, increases the option value of equity, and is expected to be negatively 

correlated with AD. Accordingly, the main proxy used is the median equity volatility for firms 

in the same 3-digit SIC industry. Also, creditors may be better protected in continuation if 

there are debt covenants in place that either limit shareholders' ability to undermine long- 

term lenders by fire-selling assets, or give creditors the power to bankrupt the company if its 
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performance falls below acceptable levels. 

Liquidity position, x1S. Common measures of balance sheet liquidity are employed to iden- 

tify a possible cash crisis. The primary proxy used in this chapter is the qutck ratto, which equals 

the sum of cash and near-cash plus accounts receivable divided by current liabilities. Another 

proxy is the current ratto, which is similar to the quick ratio, but also includes inventories and 

other current assets in the numerator; it is calculated as the ratio of current assets to current 

liabilities. Because the value of inventories of firms in decline is likely to be limited, this ratio is 

expected to be less informative than the quick ratio. Finally, the interest coverage rabo, equal 

to EBIT over current interest, is also used in robustness checks. All these ratios are negatively 

correlated with liquidity shortages the firm may be experiencing. 

Renegotiation costs, 1. Variables used to measure renegotiation costs include the number of 

bond issues and the number of syndicated loans for the firm and its wholly owned subsidiaries 

that are at least partially outstanding, as well as the number of different lending banks. As in 

Gilson, John, and Lang (1990), the logarithms of these three variables are normalized by total 

book debt, to measure debt structure complexity per dollar of debt. Also used are the ratio of 

pubhc to total debt, equal to the face value of all outstanding bonds divided by total debt, and 

the Herfindahl Zndexes of outstanding bonds and bank loans. 

Equityholders' bargaining power, 0. The main proxy for equityliolders' incentives to be 

tough in renegotiations, increasing the bargaining power of equity vis-a-vis other claimants, 

is managerZal shareholding. It is the ratio of the number of common shares in the company 

owned by the five highest-paid executives to the total number of shares outstanding. Insh- 

tutional shareholding, which is the percentage of total equity held by institutional investors, 

is another related proxy. Presumably, better coordinated and more sophisticated institutional 

investors can bargain more efficiently and induce larger deviations from absolute priority than 

less sophisticated investors. 

36 



2.3.2 The definition of default 

Default is a failure to meet financial obligations. Debt defaults are either payment defaults 

(failures to fully meet payments on time) or technical defaults (failures to comply with other 

conditions of the debt contract, i. e. covenant violations). Of primary interest for valuation are 

payment rather than technical defaults, as covenant violations as such do not change debthold- 

ers' cash flows. What technical defaults do is give creditors the right to force reorganization 

without a payment being missed. This does not change creditors' cash flows if they do not 

exercise this right, but merely allows them to move the default boundary, if they so wish, so 

that default is triggered earlier in distress. 

For these reasons, while covenants are used in this study as a determinant of the default 

boundary, their violation per se is not taken to be a default event; only payment defaults 

are considered. This accords with Moody's definition of default as "any missed or delayed 

disbursement of interest and/or principal, bankruptcy, receivership, or distressed exchange, 

where (i) the issuer offered bondholders a new security or package of securities that amount to a 

diminished financial obligation (such as preferred or common stock, or debt with a lower coupon 

or par amount), and (11) the exchange had the apparent purpose of helping the borrower avoid 

default" (Moody's Investor Service (1999), p. 9. ) This definition by Moody's is the base case 

definition adopted by this study. Standard and Poor's also excludes covenant violations from 

their definition of default, which is essentially that of Moody's, except that Nloody's includes 

grace period defaults (when the company misses a scheduled payment but makes the payment 

later) and preferred stock payment omissions, while S&P does not. Because S&P's defaults are 

a subset of Moody's' defaults, adopting the wider definition makes possible sensitivity analysis 

with respect to inclusion of grace period defaults and preferred stock payment omissions. 

Finally, it should be noted that this chapter is limited to pubhc bond defaults, and does 

not consider firms with no public bonds outstanding. Moreover, firms are only classified as 

defaulted if they underperformed on a bond contract. This implies that unsuccessful bond 

exchange attempts are not considered a default event unless followed by a missed payment or 

bankruptcy, as they do not change bondholders' cash flows. Also, firms that restrlictured their 

private debt but continued uninterrupted bond service are not deemed to have defaulted. While 

37 



the chapter does not attempt to describe reorganization triggers for all distressed firms, it does 

include all defaults oil public bonds, which credit risk studies typically focus on. 

2.3.3 Data sources and sample selection 

Empirical tests utilize a sample of bond issuers with a speculative-grade rating for which 

monthly observations of debt and equity prices are available. The sample includes 797 firms 

over the period between December 1996 and December 2003. The sample includes 196 defaults 

on public bonds, where default events are recorded using Moody's definition of default, and 

include missed payments, bankruptcy filings, and distressed bond exchanges. 

A variety of data sources were used to construct the database. While the priniary focus 

of the project is on defaulting companies, a control sample of risky non-defaulted firms was 

employed to examine the decision not to default. Bank loan data, covenant information, equity 

ownership structure, and balance sheet and share price data were also collected from a variety of 

sources. 1nformation from all data sources was manually merged into a single database, taking 

account of mergers, name and business structure changes, and parent/subsidiary relationships. 

To isolate firms with a high default probability, the study focuses on issuers of public 

bonds with a speculative- grade rating. In particular, it uses Moody's-rated non-financial US 

firms that were included in the Merrill Lynch US High Yield Master II Index at some point 

between December 1996 (the month the index was created) and December 2003. The index 

consists of speculative-grade bonds with par amount of at least 100 million dollars and the 

remaining maturity of at least one year. The bond price database consists of monthly bid 

quotes from Merrill Lynch bond trading desks. Descriptive bond information is obtained from 

the Fixed Income Securities Database (FlSD) provided by LJS Global Information Systems. 

Loan Pricing Corporation's DealScan is used as a primary source of information regarding bank 

loans, bank covenants, and the structure of banking syndicates that extend lending to firins 

under study, as well as for the aggregate statistics describing the conditions of the high-yield 

loan market. Market values of bank debt are estimated using information on junk bond/loan 

rate spreads from the same source. Also used is information on the stock and option holdings 

of the five most highly paid executives of each company from Executive Compustat, as well 

as institutional equit1v ownership data from CDA/Spectrum supplied by Thompson Financial. 
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Quarterly Compustat files are used as a primary source of accounting data; in a feNý', cases where 

quarterly files were unavailable, annual data were used instead. Finally, monthly equitY inarket 

prices were obtained from CRSP. For some firms not in CRSP quarterly market equity prices 

were obtained from Compustat where available; these were also used for some firms that were 

removed from CRSP due to an unacceptably low share price. Thus obtained, quarterlY market 

share prices were extrapolated to yield monthly prices using a simple linear approximation. 

A second major set of data for the study comprises information on firms that defaulted 

on their public bonds during the studied period. The master list of defaults compiled for the 

study is based on the March 2004 issue of the Moody's Default Risk Service (DRS) database. 

DRS reports detailed information on all defaults of firms with Moody's-rated public bonds, in- 

cluding missed payments, completed distressed exchanges, and bankruptcy filings. Information 

provided includes dates and types of default, bankruptcy (if any), and resolution, and a short 

story behind each case. The DRS master default list was cross-checked for omissions against, 

the Standard & Poor's LossStats and CreditPro databases and FlSD default records. In a few 

cases defaults reported in these databases were missing from DRS. In 12 cases these could be 

confirmed from other sources and used in the study; where they could not be confirmed, the 

firm was excluded from the sample. 

Not all defaults in the Moody's database are independent events. Firstly, firms often default 

together with their wholly-owned subsidiaries; if both a parent and its subsidiaries are separately 

rated by Moody's, several entries may be registered in the default database for different legal 

entities, even when all these entries are a consequence of one default decision taken by the 

parent. In such cases, it is the parent's consolidated financial information that this study uses 

to examine the default decision for the whole group of companies, rather than a set of separate 

filings by the subsidiaries. This is especially relevant for financial subsidiaries of industrial 

firms. Secondly, for some companies Moody's DRS database records multiple defaults within a 

short period of time. Because not all of these are independent, defaults for each company were 

combined if they happened within less than two years apart-16 

Of all DRS default records, non-financial US-based bond issuers were selected. When the 

16 These adjustments result in a reduction of the recorded number of defaults for US non-financial firms in the 
Moody's database between 1997 and 2003 from 575 defaults for 550 issuers to 501 independent defaults for 18! ) 

unique firms. 
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reliability of any merge between crucial databases, or of the identity of the firm controlling 

the default decision for parent/subsidiary combinations was in doubt, the firm was excluded 

to enhance the accuracy of measurement. The requirement that both market values of bonds 

and equity be available respectively in the Merrill Lynch US High-Yield 11 Index and CRSP 

or Compustat reduces the number of unique defaulted firms to a subsample of 189 from the 

population of 489 defaults between 1997 and 2003. Of these, 7 firms defaulted twice during 

the sample period, although only in one case could the market value of assets be estimated 

for both occasions. In addition, the control sample consists of 608 unique constituents of the 

high-yield index that did not default on their bonds in the studied period and could be matched 

to CRSP/Compustat data. Thus, the total sample consists of 797 junk firms, with 196 defaults 

by 189 firms during the sample period. 

2.3.4 The sample of defaults 

Moody's Default Risk Service (DRS) database records start in 1970. After 1970, DRS is sup- 

posed to contain all defaults on Moody's-rated public bonds by companies whose rating Moody's 

is authorized to publish. Thus, the DRS default list is close to the whole Population of defaults 

by Moody's-rated public bond issuers. 17 

Table 2.1 shows the number of independent defaults for non-financial US firms, as well as 

observations in the studied sample. The sample includes 196 defaults, which is 38.1% of all 

defaults during this period. The Table shows a dramatic increase in the number of defaults 

in recent years. In fact, despite the fact that DRS records started in 1970,55.1% of defaults 

happened during the last 7 years that this study focuses on. 

The remainder of the chapter analyzes only defaults in the sample. Table 2.2 reports the 

number of defaults by the type of the default event and subsequent bankruptcy, if any. It shows 

that most frequently firms file for Chapter 11, either directly (with no other preceding default 

events) or having earlier missed a payment. Overall, 85.1 % of all defaults result in a bankruptcy. 

Among all 166 Chapter 11 bankruptcies in the sample, 12%, are prepackaged filings. 24 firms 

either completed a distressed exchange or missed a paN, ýnieiit without a subsequent bankruptcy. 

17 Cross-checks against other databases of defaults reveal that some defaults are missing from the DRS 
database. These are infrequent; in any case, DRS appears to be the most accurate and complete database 

of all examined. 

40 



Table 2.1. Number of defaults by year 

The table reports the number of unique independent defaults on Moody's rated bonds for US-based 
nonfinancial issuers by year of default, and the subsample used in empirical tests. Wholly-owned 
subsidiaries defaulting essentially together with their parent companies are not counted separately. 
Default events happening within two years are counted as one default. Default-triggering events are 
payment omissions, distressed exchanges, and bankruptcy filings. Column (1) gives for each year 
the total number of defaults, while column (2) shows the year's share in the total number of such 
defaults throughout the period. Column (3) gives the number of defaults included in the studied 
dataset, and column (4) shows the proportion of each year's defaults from column (1) which are 
included in the dataset. The number of unique firms defaulted between 1970 and 2003 is 897, of 
which 488 defaulted between 1997 and 2003. The number of unique defaulted firms in the subsample 
is 182. 

All defaults Studied sample 

Year No. of % of No. of % of popu- 
defaults total defaults lation 

(1) (2) (3) (4) 

1970-1981 41 8.0% 
1982 14 2.7% 
1983 10 1.9% 
1984 12 2.3% 
1985 15 2.9% 
1986 26 5.1% 
1987 22 4.3% 
1988 19 3.7% 
1989 37 7.2% 
1990 71 13.8% 
1991 68 13.2% 
1992 37 7.2% 
1993 26 5.1% 
1994 22 4.3% 
1995 35 6.8% 
1996 19 3.7% 
1997 22 4.3% 4 18.2% 
1998 42 8.2% 12 28.6% 
1999 70 13.6% 26 37.1% 
2000 94 18.3% 28 29.8% 
2001 144 28.0% 61 42.4% 
2002 87 16.9% 38 43.7% 
2003 55 10.7% 27 49.1% 

1997-2003 514 55.1% 196 38.1% 

1970-2003 933 100.0% 196 21.0% 
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Table 2.2. Sample defaults by default type and bankruptcy procedure 

The table reports the number of defaults for the sample of defaulting firms with observed 
market asset values, by the type of default event and the subsequent bankruptcy procedure, 
if any. Prepack refers to a prepackaged Chapter 11 filing. 

First default event Total Subsequent bankruptcy No bankruptcy 

Chapter 11 Prepack as yet 

Bankruptcy 73 69 4 - 
94.5% 5.5% 

Missed payment 95 70 14 11 

73.7% 14.7% 11.6% 

Distressed exchange 18 4 1 13 

22.2% 5.6% 72.2% 

Other 9 3 1 5 

33.3% 11.1% 55.6% 

All default types 195 146 20 29 

74.9% 10.3% 14.9% 

An analysis of outcomes when they are known (not reported) shows that 9.4 percent of bankrupt 

firms are liquidated in Chapter 7 and 4.7 percent are acquired, while 85.9% successfully emerge 

from Chapter 11. 

2.4 Empirical results 

2.4.1 Descriptive statistics 

Table 2.3 reports general descriptive statistics for firms at default and for the control sample of 

non-defaulting firm-months. The non-defaulting sample consists of all firm-months not followed 

by a default within at least 12 months after the observation date. For each such firm-month, the 

mean by firm is computed, and statistics on these firm characteristics are reported in the Table. 

Defaulting firms are generally slightly smaller than those in the control sample. They are also 

more likely to be original-issue-junk issuers rather than fallen angels (85% of defaults compared 

to 65% of non-defaulted). The proportion of short-term debt is 36% for firms at default, 

compared to only 8% for iiori-defaulting. This may suggest that larger current debt service 

makes default more. likely. Major differences between defaulting and non-defaulting firm-, are 
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manifested by various measures of profitability and distress. 76.3 percent of defaulting firms are 

loss-making, compared to only 22.9 percent of non-defaulting. 35.3 percent of firms at default 

are in a distressed industry, for which the median firm's equity returns over the last year are 

below -30 percent; this compares to only 12.6 percent for the control sample. Moreover, most 

firms at default (50.7%) have negative book equity; this proportion is more than five times as 

high as that for the control sample. Finally, for a number of firms (15% of defaults) equity is 

de-listed from the stock exchange some time before default, because of an unacceptablY low 

share price level. Overall, Table 2.3 shows that, while similar in other respects, defaulting firms 

appear much less profitable than non-defaulting, and also have a higher proportion of debt in 

current liabilities. Table 2.4 compares market asset values and various leverage and liquidity 

measures for defaulting and non-defaulting firms. The mean value of assets at default is on 

average 65.1 percent of the face value of liabilities, while the median is 63.3 percent. This 

compares with the median of 202 percent for all firm-months in the sample, and 285 percent for 

firms not defaulted for at least a year. For defaulting firms, the market value of assets, expressed 

as a fraction of the face value of debt, corresponds to the value of the default boundary. This 

boundary varies from 27.1% at the 5-th percentile to as much as 123% at the 95-th percentile. 

Thus, at least some firms appear to default while their net-worth is still positive, with assets 

being worth more than the face value of debt. The cross-sectional determinants of the value 

boundary are explored in more detail below. 

Table 2.4 also reports various measures of leverage. The mean market leverage at default 

is 88.7 percent, while the median is 93.4 percent. 1nterestingly, the statistics on quasi-market 

leverage, which uses the book value of debt rather than its market value, are not very different. 

Book leverage, on the other hand, underestimates true leverage for defaulting firms, and is also 

considerably more variable; this is not the case for non-defaulting firms, where all measures have 

a mean of about 50 percent. The Table documents that the median nominal dollar share price at 

default is only 81 cents, compared to 17.75 dollars for non-defaulting high-yield issuers. Finally, 

three measures of liquidity are reported. Cash reserves as a proportion of total book assets are 

not dissimilar, but both the quick ratio and the current ratio are on average considerably lower 

for firms at default. Even for non-defaulting high-yield firms, balance sheet liquidity is low by 

conventional standards. 
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Týible 2.4 shows that when all non-defaulting firms are considered, both value and liquidity 

of the non-defaulting sample is significantly higher than that of the defaulting sample. However, 0 ?D 

as the non-defaulting sample is large, there is a considerable number of firms with both low 
0 

value and low liquidity, implying a possibility for classification errors if default is predicted on 

the basis of either of the two factors. This question will be discussed in greater detail below. 

For defaulted firms, Table 2.5 reports asset values and price reactions to the default event, 

as well as debt recovery rates. Statistics are reported separately for informal renegotiations (dis- 

tressed exchanges and payment defaults not followed by a bankruptcy filing within 3 months), 

and for formal bankruptcies. The mean creditors' recovery rate for the whole sample is 48.7 

percent, which is somewhat higher than the 42 percent documented by Acharya et al. (2003) 

for public bonds in default. If analysis is restricted to the subsample of firms with the ratio of 

bank to total debt less than 50%, the mean recovery becomes 42.3 percent, which is similar to 

that reported by Acharya et al. (2003), indicating that the discrepancy in observed recovery 

rates may be due to the lack of bank loans in their sample. Table 2.5 also shows that both asset 

values at default and debt recovery rates are lower, and the market leverage is higher, for firms 

filing for bankruptcy compared to those reorganizing out of court. This indicates that, consis- 

tent with Proposition 1, firms that are able to renegotiate with their creditors out of court do 

so at lower levels of distress than those that file for bankruptcy. Finally, the Table documents 

a large drop in debt and equity prices upon default. The mean unadjusted asset return over 

the month of default is -13.9%, which is within the 10-20% range identified by Andrade and 

Kaplan (1998) as the likely range for the costs of financial distress. For the sample of bankrupt- 

cies, which are likely to result in larger default losses, the mean asset return is as low as -25.1 

percent. Given these large drops in prices in the month of default, it appears safe to conclude 

that for the overall sample the pre-default values of debt and equity contain information about 

the value of assets in continuation, rather than simply reflecting the expected recovery rate. 

Figure 2-1 illustrates the evolution of the market value of debt, equity, and assets for the 

median defaulting firm over the five years preceding the default event. It illustrates that up 

to about three years before default the median defaulting firm is undistinguishable from all 

other junk firms, with the asset value fluctuating around the overall median of 2.02 face values 

of debt,. About three years before default the value of assets begins to decline - equity first, 
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Table 2.5. Asset values and returns at default 

For firms at default, the table reports statistics on the market value of assets, debt recovery rates, 
and unadjusted one-month asset, debt, and equity returns. Market assets is the sum of market 
values of outstanding debt and common equity. Market leverage is the ratio of the market value of 
debt to market assets. Both market assets and market leverage are measured at the end of the last 
calendar month prior to defatilt. Debt recovery rate is ratio of the market value of debt to its face 
value, measured at the end of the calendar month immediately following default. Asset returns are 
calculated as the ratio of month-end market values of assets prior to and following default, minus 
one; debt and equity returns are computed similarly. 

Mean Median Std. dev. 5% 95% N 

Panel A: All defaults 

Market assetslFace debt 0.651 0.633 0.266 0.271 1.230 140 
Market leverage 0.887 0.934 0.123 0.649 0.990 140 
Debt recovery rate 0.487 0.467 0.235 0.110 0.901 148 
Asset return -0-139 -0.079 0.358 -0-807 0.177 125 
Debt return -0.149 -0.080 0.320 -0.912 0.194 149 
Equity return -0-158 -0.212 0.547 -0-807 0.750 157 

Panel B: Informal renegotiations 

Market assetslFace debt 0.676 0.662 0.244 0.298 1.220 59 
Market leverage 0.867 0.908 0.124 0.616 0.983 59 
Debt recovery rate 0.535 0.514 0.235 0.151 0.924 63 
Asset return 0.004 -0.015 0.290 -0.382 0.332 55 
Debt return -0.027 -0.028 0.294 -0.411 0.303 63 
Equity return -0.004 -0.064 0.608 -0-697 0.750 68 

Panel C: Formal bankruptcies 

Market assetslFace debt 0.632 0.588 0.281 0.181 1.240 81 
Market leverage 0.902 0.945 0.122 0.706 0.991 81 
Debt recovery rate 0.452 0.447 0.230 0.108 0.870 85 
Asset return -0.251 -0.166 0.368 -0.939 0.091 70 
Debt return -0.238 -0.110 0.310 -0.951 0.086 86 
Equity return -0.275 -0.298 0.466 -0.867 0.713 89 
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followed by falling debt since about two years before default. The value of assets declines to 

0.633 by the time of default, at which time the value of debt is only 55 cents on the dollar. 

Figure 2-1. Market values of assets of defaulting firms 

This graph illustrates the evolution of the market value of debt, equity, and combined assets for the median 
defaulting company over five years preceding the default event. All values are normalized by the face value 
of the total debt outstanding. Default- triggerii ng events are payment omissions, distressed exchanges, and 
bankruptcy filings. 

Market values of assets in the run-up to default 
as a fraction of the face value of debt 
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2.4.2 Value and liquidity as default predictors 

Figure 2-2 shows the combinations of market asset values v and quick ratios Q for defaulting 

firms (diamonds), and non-defaulting firms in the month when their asset value was at its 

minimum (circles). Two things stand out. First, in all but one cases firms at default either 

have a negative net-worth, or the quick ratio less than one, or (the majority) both. In other 

words, defaulting firms nearly always have either low-value or low-liquidity. Second, there are 

inany low-value and/or low-liquidity firms that do not default at least within a year. In fact, 

in this graph defaulting and non-defaulting firms often appear to be in similar conditions as 

measured by v and Q. Of particular interest are defaulting companies with sufficient liquidity 0- 
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but a low value, and a considerable value but low liquidity. The first set of defaults (diamonds 

iri the north-west region of the (v, Q) plane) cannot correspond to liquidity shortages, and 

therefore are likely to be triggered by either a low value or a covenant violation. The second 

set (diamonds in the south-east region) consists of firms that default because of a cash shortage 

while their assets still have a considerable value. Also, there are many low-value and low- 

liquidity firms that do not default. A potential explanation of why some firms default for 

a particular combination of (v, Q) while others do not, may be that non-defaulting firms 

have lower costs of accessing outside financing, which allows them to overcome temporary 

liquidity shortages. In other words, only a minority of firms end up in default because of 

the debt overhang problem which prevents them from raising external financing necessary to 

continue operations. This is consistent with findings of Franks and Sanzhar (2004), who study 

a considerable number of firms that had successfully overcome the debt overhang problem by 

issuing new equity in distress, and conclude that debt overhang is unlikely to be a common 

cause of default. 

The analysis now turns to studying the ability of the market value of assets and of liquidity 

measures to predict default. Table 2.6 shows the extent to which the market value of assets and 

the quick ratio can improve the performance of two well-known empirical default-predicting 

models: the Altman (1968) z-score model, and the accounting-ratio- based model of Zmijewski 

(1984). The Table reports results of regression estimates of the default decision, with the Newey- 

West standard error adjustment for serial correlation. 18 The Table shows that the market value 

of assets far outperforms any z-score variable, as well as all the ratios of the Zmijewski model. 

Augmenting the z-score model by the ratio of the market value of assets to the face value of debt 

increases the pseudo-R2 from 26.4% to 40.2%, despite the fact that z-score already includes the 

ratio of the market value of equity to total assets. Column (3) reports that the quick ratio is 

the the second most powerful variable in these specifications. 

Column (4) of Table 2.6 shows that the factors in the Zmiievski (1984) model, which is 

based on three accounting ratios and does not use market values, show remarkable significance 

as default predictors. This finding is consistent with Shumway (2001), who also finds that 

"'Shurnway (2001) shows that maximum- likelihood logit regressions estimated using all non-censored data 

points (firm-months) for both defaulting and non-defaulting firms produce consistent coefficients estimates, and 

are equivalent to multi-period hazard models. 
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Figure 2-2. Asset value and liquidity position of defaulting and non-defaulting 
firms 

This plot shows observed combinations of asset values and quick ratios for firms m default (diamonds), and 
for Firms that did not default for at least a year after the observation date (circles). Each non-defaulting 
firm i's represented by one point, corresponding to the month-end when the ratio of' its market asset value 
to the face value of debt was at its minimum. The market value of assets is measured as the sum of the 
market value of debt and equity, normalized by the book value of debt. The quick ratio is the sum of cash 
and near-cash and accounts receivable, divided by current liabilities. 

Asset values and Liquidity 
Defaulting and non-defaulting firms 
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Defaulting firms at the time of default. Non-defaulting firms at minimum asset value. 

controlling for the value of equity does not provide a significant improvement over the three 

accounting ratios used by Zmijevski. However, column (5) demonstrates that when the market 

value of assets is included in the specification, it fully subsumes the ratio of liabilities to total 

assets as a predictor, and considerably reduces the predictive power of net income, although 

the latter remains significant. Finally, using the quick ratio instead of the current ratio CAICL 

in colunin (6) results in a slight increase in pseudo-R 2, from 39.5% to 40.8%. 

Table 2.7 reports the results of logit regressions of default on proxies for factors factors 

predicted by Proposition I to influence the default decision. shows that the market value of 

assets alone produces a pseudo-R 2 of 38.4%, with a z-statistic as high as 21. By contrast, 

bnlance sheet liquidity as measured by the quick ratio, although a strong predictor itself, is 
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much less powerful than the asset value. Used in conjunction with t,. liquidit, y retains all of 

its predictive ability (specification (3)), suggesting that the two factors ýti-e distinct and control 

very different aspects of default. 

Table 2.6. Empirical default-predicting models and the value of assets 

This table reports the results of logit regressions of the default decision on the asset value, a liquidity 
measure, and a set of default predictors identified empirically in Altman (1968) (columns (1)-(3)) and 
Zmijewski (1984) (columns (4)-(6)). The sample consists of all firm-month observations for non-defaulting 
firms, and of firm-months preceding default for defaulting firms. The dependent variable equals one if the 
firm defaulted in the following month, and zero otherwise. v is the sum of market values of equity and debt 
normalized by the book value of debt. Q is the quick ratio, computed as the sum of cash and receivables 
divided by current liabilities. WC is working capital, TA is the book value of total assets, RE is retained 
earnings, ME is the market value of equity, TL is the book value of total liabilities, SA is sales, NI is 
net income, CA is current assets, and CL is current liabilities. Standard errors were adjusted for serial 
correlation using the Newey-West procedure. Values of z-statistics are reported in parentheses. 
and * mean that the coefficient is significant at 1%, 5% and 10% significance level, respectively. 

Based on Altman (1968) 

(1) (2) (3) 

Based on Zmijewski (1984) 

(4) (5) (6) 

v -5.78*** -5.83*** -5-34*** -5-63*** 
(-11.45) (-11.81) (-15.19) (-14.80) 

Q -0.945*** -1.11*** 
(-3.62) (-3-96) 

WCITA -2.75*** -3.40*** 
(-3.28) (4-80) 

REITA -0-528* 0.595* 0.237 
(-1.76) (1.65) (0.69) 

EBITITA -8.53*** -3-35 -4.71** 
(-5-51) (-1.57) (-2.23) 

MEITL -8.70*** 0.172 0.285 
(-3.12) (0.26) (0.46) 

SAITA -0.435 1.38* 0.436 
(-0.57) (1-75) (0.55) 

NIITA -12.9*** -4-54*** -5.48*** 
(-13.44) (-2-88) (-3-59) 

TLITA 2.60*** -0.239 -0-334 
(6.84) (-0.45) (-0.63) 

CAICL -0.463** -0.629*** 
(-2.36) (-3.65) 

const. -3.42*** 0.657 1.42*** -7.47*** 1.36** 1.70** 
(-8.34) (1.55) (3.07) (-17.69) (2.07) (2.46) 

Pseudo-R 2 0.264 0.402 0.402 0.123 0.395 0.408 

x2 137.04 264.14 271.98 341.53 310.61 294.28 

N 25339 25339 25393 27599 27599 27599 
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Regressions (4)-(8) include in addition to v and Q proxies for the costs of external financing, 

6, multiplied by the dollar liquidity shortage S maxj 1-Q, 01 (where S is current liabilities),, 

as specified in Equation (2.5). 19 In specification (4) costs of external financing are proxied by 

the ratio of secured (bank and public) debt to the total 'collat erali z able' value of the firms 

assets, measured as net PPE plus current assets. The Table shows that the interaction term 

between the liquidity shortage and the costs of outside financing is a very significant predictor of 

default. This indicates that for firms with high costs of outside financing a shortage of liquidity 

makes default more likely. The robustness of this result is further investigated using other 

proxies for costs of external financing, as shown in regressions (5)-(8). Both the existence of 

covenants which restrict senior borrowing (the proxy employed in specification (6)), and tight 

general conditions in the market for distressed loans (specification (8)) make obtaining external 

financing more difficult, and interact with cash shortages to increase the probability of default. 

On the other hand, in regression (7), which uses (the lack of) undrawn credit lines to proxy for 

financing costs, the cross-term is not significant, perhaps indicating that such undrawn lines 

for firms near default may in fact be uncommitted and not available to the firm, for example, 

because of the lack of borrowing capacity. Alternatively, the lack of significance for this variable 

may be due to an insufficient number of defaults for which it is available, limiting statistical 

power; this hypothesis is supported by generally reduced significance of other variables in this 

specification. 

Regressions reported in Table 2.7 also include other determinants of the default decision. 

First, a high asset value in liquidation makes default more likely by reducing the costs of default 

and liquidation. Second, controlling for the value of assets, higher asset volatility results in a 

lowe, r probability of default. This is consistent with higher wealth transfers from creditors in 

continuation for high-volatility firms. Alternatively, the real-option value of continued oper- 

ations is higher when volatility is higher; thus, equityholders are more likely to be willing to 

delay default to preserve the option. Finally, the Table shows that the probability of default 

is generally negatively correlated with the number of outstanding bond issues, deemed to be 

related to the costs of renegotiation, but the relationship is not statistically significant. The 

191n this and subsequent regressions all nominal dollar variables entering Equation (2-5) are scaled by the face 

value of debt. 
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influence of this and other related variables is discussed below in the subsection devoted to 

regressions of the asset values at default. 

Overall, Table 2.7 shows that factors identified in the default decision model of Section 2.2 

are in general strong predictors of default, even when the control sample also includes some very 
distressed firms. These theoretically-identified factors, including in particular the interaction 

term between proxies for costs of external financing, and liquidity shortages, predict default 

better than empirical ratio-based models examined in Table 2.6. Indeed, a three-variable model 

estimated in (4) produces an R2 of 44.6 percent., which is higher than that of any of the models 

in Table 2.6, including those which already use both asset values and liquidity measures. This 

result notwithstanding, it should also be stressed that the market value of assets alone explains 

38.4% of the variation of the dependent variable, and adding up to four other explanatory 

variables in current tests raises the R2 only niodestly, to up to 46.8 percent. 

Table 2.8 further explores the power of asset values and liquidity as default triggers. It 

estimates specifications (5), (6) and (8) of the previous table in three different regions of the 

(v, Q) plane, corresponding to a cash shortage (Q < 1), a low asset value (v below 63.3%, its 

median for defaulting firms), or both. The Table shows that the importance of costs of external 

financing depends on whether the firm is already distressed on the value basis. In particular, 

the effect of the costs of external financing is the strongest for c ash- constrained firms with a 

considerable value (regressions (4)-(6)), as predicted by the model. When the asset value is low 

but liquidity is sufficient (regressions (7)-(9)), neither liquidity nor costs of external financing 

are significant, with one exception in column (8), where the significance is considerably less 

than that in column (5). To conclude, consistent with the model, this evidence confirms that 

the importance of liquidity crises as a default trigger is moderated by the costs of accessing 

external funds, especially when the value of assets on its own is not sufficiently low to trigger 

default. 
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2.4.3 Determinants of the asset value at default 

Equation (2.5) provides direct predictions regarding the influence of various factors on the value 

of assets at which a firm defaults. This equation is estimated using the sample of defatilted 

firms, and the results are reported in Table 2.9. The Heckman procedure is used to control for 

self-selection of defaulting firms and the fact that the value of the boundary is only observed 

for firms that do actually default. The first-stage regression of the default propensity score 

is estimated using variables in the Zmijevski (1984) model as selection factors. This choice is 

motivated by the high significance of the factors that enter the model, and by the fact that the 

independent variables it uses are all account ing- based, do not enter the second-stage regression 

of the boundary level, and as such provide good instruments for predicting the default decision. 20 

The estimated non-selection hazard (the inverse of the Mill's ratio, Heckman, 1979) is then used 

in the second-stage regressions of the boundary to control for the self-selection of defaulting 

firms. 

The top panel of Table 2.9 reports the results of second-stage regressions of the value of 

assets at default on variables that enter the right-hand side of Equation (2.5). The evidence is 

in general agreement with the model's predictions, as well as with the previous findings concern- 

ing factors that influence default, reported in Table 2.7. The level of the default boundary is 

positively correlated with the liquidation value of the firm's assets, and negatively - with asset 

volatility and balance sheet liquidity. The negative dependence of the boundary on volatility is 

consistent with endogenous boundary models like that of Leland and Toft (1996), where high 

volatility makes the option to wait more valuable, and decreases the level of the default bound- 

ary. However, Leland and Toft (1996) also predict a negative association of the boundary with 

debt maturity, while regressions in columns (2)-(5) show no such dependence. Unreported tests 

(available on request) show that neither industry crises (hypothesized to affect the liquidation 

value of assets, as in Shleifer and Vishny (1992) and Acharya et al. (2003)), are significant 

predictors of v at default. Table 2.9 also reveals that, while the number of bond issues, deemed 

to be the costs of renegotiation, is not a significant default predictor, a higher proportion of ID 
20 Strictly speaking, the current ratio CAICL that eriters the first-stage specification is highly correlated with 

the quick ratio Q. In practice, the results of the tests are insensitive to the particular choice of first-stage 

instruments. 

56 



bank debt causes firms to default at higher asset values. This finding is consistent in particular 

with the hypothesis that, because private debt is easier to renegotiate, its existence increases 

the probability of strategic default. In unreported tests no consistent evidence was found that 

the probability of default is influenced by variables describing the equity ownership structure, 

such as the proportion of common equity held by managers or institutional investors. 

Overall, the findings are consistent with both the model and Table 2.7, with one important 

exception: The coefficient for the cross-term between the costs of external financing and liquidity 

shortages has the correct sign in all but one specifications, but is statistically insignificant. Thits, 

even though this cross-term was found in logit regressions to separate defaulting and non- 

defaulting firms conditional on the value of assets, it is not a statistically significant predictor 

of the asset value for firms at default. This appears to be due to the noisy nature of the proxies 

for the costs of outside financing, and the limited sample size of defaults in the region where the 

cross-term is expected to be important. Thus, information about non-defaulted firms, known to 

be above their default boundary, helps detect the relationship which otherwise lacks statistical 

significance due to low power. 

Regression estimates of Table 2.9 may be used for more accurate cross-sectional calibration 

of the default boundary for the use in credit risk models that rely on a particular boundary 

value. An important question is, therefore, whether using this empirical model of the boundary 

may improve estimates over, for example, the standard 'one-size-fits-all' positive net-worth 

covenants . 

2.4.4 A threshold effect? 

Table 2.4 shows that when all non-defaulting firms are considered, both value and liquidity of 

the non-defaulting sample is significantly higher than that of the defaulting sample. However, 

as the total number of observations for non-defaulting firms is much greater than that for 

defaulting, the number of low liquidity and low asset-value firms in the non-defaulting sample 

turns out to be comparable to the number of defaults, implying a considerable chance of a 

type-II error (wrongly classifying the firm as defaulting) if the classification is based on either 

of these measures. This point is illustrated by Figure 2-3, which shows that for any reasonable 

constant value of the boundary, there are likely to be some non-defaulting firms with asset 



Table 2.9. Regression analysis of the asset value at default 

This table reports results of regression estimates of the value of assets at default, adjusted for self-selection using 
the Heckman procedure. The sample consists of all firm-nionth observations for non-defaulting firms, and of 
firm-months preceding default for defaulting firms. The first-stage choice model is that of the decision to default. 
Selection variables that determine the default decision are those from Zmijevski (1984): TA is the book value of 
total assets, NI is net income, CA is current assets, and CL is current liabilities. The second-stage dependent 
variable is v, the sum of market values of equity and debt normalized by the book value of debt, measured for 
companies at default only. Liquidation value is the sum of net PPE and current assets divided by the book value 
of debt. Q is the sum of cash and receivables divided by current liabilities. Cross-term= 61SmaxJ1 - Q, O} 
normalized by the book value of debt, where S is current liabilities and 61 is the sum of face values of bank debt 
and secured bonds divided by PPE plus current assets. Volatility is equity volatility of the median CRSP firm 
in the same 3-digit SIC industry. Debt maturity is the weighted average of remaining maturities of outstanding 
bonds and loans. No. of bonds is the logarithm of the number of outstanding public bond issues divided by 
total debt. Out-of-court is a dummy variable that equals zero if the default event was a bankruptcy filing, and 
one otherwise. Robust standard errors were estimated assuming independence across but not within firm-month 
clusters. Values of z-statistics are reported in parentheses. and * mean that the coefficient is significant 
at 1%, 5% and 10% significance level, respectively. 

(1) (2) (3) (4) (5) 

Model: v 

Quick ratio, Q -0.085** -0.091** -0.090** -0.072* -0.120*** 
(-2.34) (-2.26) (-2.28) (-1.81) (-2.98) 

Cross-term 0.081 0.084 0.079 -0-015 0.070 
(1.42) (1.47) (1-32) (-0.21) (1.22) 

Liq. value 0.133*** 0.134*** 0.133*** 0.126*** 0.154*** 
(3.22) (3-23) (3.16) (3.06) (3-81) 

Volatility -0.331*** -0-329*** -0-330*** -0.297*** -0-312*** 
(4.23) (4.16) (4.23) (-3.91) (-3.96) 

Debt maturity 0.006 0.006 0.009 0.007 
(0-60) (0-55) (0-89) (0,77) 

No. of bonds -3-16 -17.6 
(426) (-1.40) 

Bank/Total debt 0.229** 
(2.01) 

Out-of-court 0.149*** 
(3.44) 

const. 0.652*** 0.612*** 0.624*** 0.593*** 0.531*** 
(4.75) (3-84) (4.06) (3-77) (3.50) 

Selection: Default 

NIITA -0.896*** -0.896*** -0-896*** -0-903*** -0-894*** 
(-2.76) (-2.77) (-2.76) (-2.78) (-3.08) 

TLITA 0.789*** 0.788*** 0.788*** 0.788*** 0.788*** 
(6.59) (6-58) (6-58) (6-62) (14.16) 

CAICL -0.266*** -0.266*** -0.266*** -0.259*** -0.267*** 
(-3.37) (-3-37) (-3.37) (-3.28) (-3.47) 

const. -2.97*** -2.97*** -2.97*** -2.98*** -2-97*** 
(-20.60) (-20.53) (-20.54) (-20.73) (-27.76) 

2 41.32 40-51 41.61 50.42 69.78 

N Censored 28530 28530 28530 28530 28530 

N Uncensored 127 127 127 127 127 
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Figure 2-3. Classification errors 

For each assumed value of the default boundary, this graph gives the proportion of defaulting firms which 
had an asset, value at default above the boundary (Type I errors), and the proportion of non-defaulting 
firms among all firms whose asset value at some point fell below the boundary (Type 11 errors). The 
market value of assets is measured as the sum of the market, value of debt and equity, normalized by the 
book value of debt. 
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values below the boundary. For example, 54 percent of all firms whose asset values fall below 

the face value of debt, implying negative net-worth, do not default within the next year, and 

38 percent avoid default throughout the sample period. This stands in sharp contrast with the 

assumption of most boundary-based models that the firm defaults as soon as its asset value 

falls below the applicable boundary. 

The level of the boundary which is likely to yield best empirical predictions 'on average' is 

. offset that for which the number of non-defaulting firms below the boundary (type 11 errors) is 

by an equal number of firms that defaulted while their asset value was still above this boundary 

(type I errors). For this boundary level, the total number of all firms below the boundary 

is equal to the number of defaulted firms, and therefore the proportion of predicted defaults 

equals the achial proportion of defaulted firms. In the sample, this corresponds to the level of 
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the boundary of approximately 72 percent of the face value of debt. This level is- in fact very 

similar to the base-case boundary of 73.1 percent used in Leland (2004). With this hoiiiidary 

and forecast horizons over five years, Leland (2004) finds that for an average firlil models of 

Longstaff and Swartz (1995) and Leland and Toft (1996) predict default probabilities that are 

similar to historical default frequencies. However, the number of type I and type 11 errors in the 

sample is such that inore than one third of defaulting firms never reach this boundary, while 

an equal amount of firms go below it without defaulting. This proportion of misclassified firms 

is not reduced when predicted firm-specific boundaries, constructed using regressions reported 

in Table 2.9, is used instead of a constant boundary for all firms. Thus, even if for an average 

firm models with this boundary predict default probabilities well, identifying which firms fall 

in the cross-section is likely to result in a large number of mis-classified firms. 

2.5 Concluding remarks 

This chapter evaluates common assumptions regarding what triggers default for distressed firms, 

and reports market values of their assets. It finds a much more complex picture of financial 

distress than that of the world in which only the most distressed firms default. First, there is 

large variation in the default boundary. Second, default may be triggered by both low asset 

values and by liquidity shortages, and the importance of liquidity varies depending on costs of 

outside financing. This suggests that debt-pricing models may need to account not only for 

the firm's value of assets and its cash management policy, but also for factors that influence 

the costs of accessing outside financing. As these costs may depend on both firm-level and 

economy-wide characteristics, accurate modeling of all these factors may prove very difficult. 

The chapter also documents a large number of firms that are able to avoid default despite 

having a low value of assets or a poor liquidity position. The existence of such firms limits the 

ability of models based on the assumption of a well-defined default trigger to explain the cross- 

section of defaulted firms, especially for shorter time horizons, where accurate modeling of the 

boundary is likely to be critical. Whether abandoning the assumption of perfect information 

and using models like that of Duffie and Lando (2001) and Giesecke (2004) can help reduce 

prediction errors and improve model performance certainly is an important question. 

60 



2. A APPENDIX 

2. A. 1 Proof of Proposition 1 

Shareholders' payoffs under each of the three regimes are: 

Continuation: Ec =V- Dc - 6M, s. t. M>S-x 

Liquidation: EL =L- DL 

Renegotiation: ER = EL + OR, s. t. m> -x, where R=V- JTnR -L-1 

Clearly, for any 6>1 value-maximizing shareholders will raise the minimal amount of 
external funds sufficient for the preferred operating regime: mc = maxIS - x, 01, and MR = 
maxf-x, 01. Optimization over the possible operating regimes yields the following Proposition: 

COROLLARY I. Shareholders' optZmal operahng poltcy Zs as follows: 

Case 1. If AD + 6(M* - m*) < 1: 

Case 2. If AD + 6(M* - m*) > 1: 

Liquidate if : AV < AD + JM* 

Continue if : AV > AD + 6M* 

Lzquidate if : AV < 6m* +I 

Renegotiate if : Jm*+1 <AV< 6m* +14 
AD + 6(M* - m*) -1 

ContZnue if 

1-0 

AV> 6m* +1+ 
AD + 6(M* - 

1-0 

where AD = DC - DL, M* = maxjS - x, 01, and m* = maxj-x, 01. 
It transpires that continuation is not chosen for values of AV greater than AVb, where: 

AVb = maxIAD + 6M*, 6m * +1+ 
AD + 6(M* - m*) -11 

1-0 
0 

= AD+dM*+-maxýAD+6/\m-1,01. 
1-0 

Assuming that AV =V-L is strictly increasing in V, and taking into account that M* 

S maxj 1- 1ý, 01, Proposition 1 follows. 
S 

2. A. 2 The measurement problem 

Assume that all parties are risk-neutral, and that both L and Vb are common knowledge. 

However, investors are uncertain about V of assets due to information imperfections. They 

receive a noisy signal f/ about V, which is conditionally unbiased and normally distributed, so 

that: 
V= f/+ uý, ý- F(ý), E[ý] = 0, E[ý21 = 1. (2.7) 

Managers, on the other hand, know the true continuation value of assets V, and the firm 

defaults if indeed V< Vb- At a point in time just prior to the managers' decision whether to 
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continue or liquidate, investors price debt arid equit 'y using the conditional distribution of V. 
taking into account that their payoffs will be L if V< Vb arid V otherwise. The total value of 
debt and equity, denoted as M =- E+D is set so that : 

Vb - 
17 

M (ý'; Vb, F) =fL dF(ý) +i (ý'+ orý) dF(ý) 

00 

ý'J(7-L]F Vb - 1ý) 
+ aE ý1ý > 

Vb 
(2-8) 

In particular, when the distribution of the noise is normal, ý- N[O, a], this formula becomes: 

M (ý'; Vb, N) L] (P 
Vb 

(2.9) 
01 �/2-7r 

where (D(. ) is the cumulative normal distribution function. An observer faces the following 
measurement problem. The default boundary Vbi is not observed but is known to depend for 
each firm i on a set of firm characteristics Xj, so that Vbi = v(Xi), but the functional form 
of v(. ) is unknown and must be estimated. The available data Q= jXj, Mi, Ii I includes firm 

characteristics X, market prices M, and default decisions I, where Ii =I if firm i defaulted, 
and Ii =0 if it did not. The set ýMjj is known to have been obtained using (2.8) with some 
Vbi = v(Xi), but the corresponding signals J'ýjj are unknown. 

Consider a subset of observations for which default is known to have occurred: Q, 
jXj, Mill, =,. For these firms, 

Vi ý Vbi 

and therefore: 

Mj(ýj; v(Xj)) = v(Xi)-[v(Xi)-Li-o-iýi]F(ýi)+uiE[ýlý>ýi]-oiýi 
ý2 

= v(Xj)-[v(Xj)-Lj-o,, ýj](D(ýj)+ '7i e- 2- oriýj. 
V2- --7 

r 

which for large enough liquidation costs v(Xi)-L > ajýj is a strictly increasing function of ýj and 
can therefore be inverted to yield the implied noise level for each observation: ýj = O(Mi; v(Xi)). 
This result implies a straightforward maximum- likelihood estimator for Vbi. In particular, for 

small realizations of 6j: 

e (ei) ID (0) +f (OXi =1+ 
ýi 

2 v/-2-7r 
2 

e2 

and therefore: 

Ali v (Xi)) - Li -- 
v (Xi) - Li 

2 
+ 

c7i 
_ 

[v(Xi) 
- 

Li 
+ 

oj] 

V-27T v/-2-7r 2 
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CHAPTER 

THREE 

Strategic Actions and Credit Spreads* 

3.1 Introduction 

This Chapter explores the empirical relationship between corporate debt prices and firm-specific 

variables that influence strategic decisions concerning default and distressed renegotiations. 

One could argue that the lack of understanding of what drives credit spreads may be due 

to the fact that the set of firm-level variables in both theoretical and empirical research is 

usually restricted to such risk factors as leverage and volatility, even though corporate finance 

literature has demonstrated the importance of firm characteristics for default and recovery- 

related decisions. The specifics of Chapter 11 of the US Bankruptcy Code make bargaining an 

important factor in distressed reorganizations, both in formal bankruptcy and in out-of-court 

renegotiations. Empirical studies, including Gilson, John, and Lang (1990), Asquith, Gertner, 

and Scharfstein (1994), Franks and Torous (1994), and Betker (1995), find that the complexity 

of debt structure, managerial share ownership, and asset tangibility, on which the bargaining 

positions of different parties depend, affect the incidence of formal and informal reorganizations, 

deviations from absolute priority, and eventually debt recovery rates. To the extent that non- 

distressed bond spreads reflect expected losses from default, they too should depend on such 

factors. Yet, although models like Longstaff and Schwartz (1995) allow for recovery rates 

that may incorporate exogenous bargaining with deviations from absolute priority, empirical 

*This chapter is co-authored with Ilya Strebulaev. Both authors equally contributed to the project. 
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applications tend to assume a constant exogenous recovery rate for all firms, potentially reducing 

the explanatory power in the cross-section. 

Moreover, the effect of strategic actions may not be limited to recovery rates. The other 

channel of influence is the equityholders' decision of whether and when to default. Theoretical 

literature since Hart and Moore (1994,1998) has emphasized the difference between liquidtty 

default, where the firm's cash flows are insufficient to honor the debt contract, and stmteglc 

default, where the firm fails to pay the amount stipulated in the debt contract even though 

it possesses the resources to do so. When liquidating the firm in default results in a loss of 

value relative to going concern, creditors may prefer to forgive a part of the debt instead. 

This in turn creates incentives for equityholders to default opportunistically. Accounting only 

for liquidity defaults may thus understate the true default probability and under-predict bond 

spreads. Structural bond-pricing models with debt renegotiation developed by Anderson and 

Sundaresan (1996) and Mella-Barral and Perraudin (1997) demonstrate that when creditors 

have little bargaining power, a large part of the spread may be due to the risk of strategic 

default. 

The impact of strategic behavior on spreads depends on liquidation costs, the distribution of 

bargaining power, and other factors. ' Ex ante the possibility of debt renegotiation may induce 

strategic default, thus depressing bond values. However, in liquidity default ex post, renegotia- 

tion may be beneficial to all parties, as inefficient liquidation can be avoided, resulting in higher 

expected recovery rates. Generally the stronger the bargaining position of creditors, the higher 

is their share in the renegotiation surplus and the lower is the equityholders' incentive to default 

strategically. In particular, when all bargaining power belongs to bondholders, the possibility 

of renegotiation in liquidity defaults should increase ex ante bond value and reduce spreads. 

Conversely, when creditors have no bargaining power, they do not benefit from renegotiation in 

liquidity defaults, and the threat of strategic default results in higher spreads. For intermediate 

distributions of bargaining power the effect of the possibility of renegotiation depends on the 

net effect of the two factors, and may even be insignificant. 

'Mella-Barral and Perraudin (1997), Mella-Barral (1999), Fan and Sundaresan (2000), Acharya, Huang, 

Subrahmanyam, and Sundaram (2002), Franqois and Morellec (2004), and Hege and Mella-Barral (200-1) study 
how spreads depend on the distribution of bargaining power, the possibility of efficient liquidation, optimal 
dividend and cash management policy, renegotiation costs, and multiple renegotiation rounds. 
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This chapter provides the first attempt to document the influence of strategic behavior oil 

bond spreads empirically. We relate spreads to measures of debt-structure complexity and to 

shareholder characteristics that influence strategic default and bargaining in default. Our eni- 

pirical variables include measures of asset tangibility as proxies for liquidation costs; managerial 

and institutional shareholding as proxies for equityholders' bargaining power in renegotiations: 

and measures of the dispersion of debtholders' interests as proxies for renegotiation difficulties. 

These measures include the number of different public bond issues outstanding and the propor- 

tions of private and short-terin debt in the debt structure. 2 In their model of debt restructuring, 

Gertner and Scharfstein (1991) find that because of the holdout problem, renegotiation is more 

likely to fail when bank debt is senior, when public debt is relatively short term, and when debt 

is protected by seniority covenants. 3 Empirical corporate finance studies confirm that such 

variables influence the nature and the outcome of distressed reorganizations; 4 we relate them 

to ex ante spreads. 

We find that all our strategic proxies are statistically significant determinants of credit 

spreads. In particular, the number of bond issues, the ratio of public- to-private debt, and the 

ratio of short to long-term debt are negatively correlated with spreads, while managerial and 

institutional share ownership show positive correlation with spreads. We attempt to discrimi- 

nate between two mechanisms through which strategic variables can influence spreads. These 

are the effect of bargaining M default on expected recovery rates, and the strategic default effect 

of the equityholders' endogenous default decision. If the timing of default is exogenous but re- 

covery rates are an outcome of bargaining, then the introduction of renegotiation should always 

increase debt value, since it allows the firm to avoid paying deadweight liquidation costs. By 

contrast, if default is the equityholders' endogenous decision, the possibility of renegotiation 

may decrease debt values because of strategic default. Our tests show that spreads are generally 

lower when renegotiation is likely to be difficult. We interpret this as evidence that, on average, 

2 We do not study the influence of the seniority structure, as nearly all bonds in our sample are senior 

unsecured. 
3 Bergl6f and von Thadden (1994), and Bolton and Scharfstein (1996) study the implications of the possibility 

of strategic debt service for the optimal choice of the ratio of short to long-term debt and the number of different 

creditors. 
4 LoPucki and Whitford (1990), Franks and Torous (1994), and Betker (1995) study determinants of deviations 

from absolute priority; Helwege (1999) examines the length of reorganization proceedings; Gilson, John, and 
Lang (1990), and Asquith, Gertner, and Scharfstein (1994) compare out-of-court reorganizations with Chapter 

11 bankruptcies. 
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the adverse effect on debt values of the possibility of strategic default more than offsets the 

expected efficiency gains from avoiding inefficient liquidation through renegotiation. 

The statistical significance of strategic variables confirms the empirical relevance of inod- 

els with endogenous strategic default. Furthermore, consistent with theory, we find that the 

negative effect of strategic default is significantly more pronounced when, in distressed renego- 

tiations, debtholders are likely to be relatively weak. In particular, high bargaining power of 

equity and high liquidation costs result in a greater sensitivity of spreads to strategic default. 

The strategic effect is insignificant for highly-rated bonds. 

Despite the robust statistical significance of our strategic proxies, their average quantitative 

contribution to both the average level and the cross-sectional variation of spreads is below 

transactions costs in the corporate bond markets. The impact of strategic behavior on the 

average spread level depends on the average bargaining power for all firms in the sample. The 

ability of strategic debt service models, like Anderson and Sundaresan (1996), to explain a large 

part of spreads depends critically on the assumption that all bargaining power belongs to the 

borrower. By contrast, our evidence that the impact on spread levels is small suggests that 

creditors do have some bargaining power, and that for them the positive effect of renegotiation 

on recovery rates nearly offsets the adverse effect of strategic default. In addition, we find that 

the contribution of our strategic proxies to the cross-sechonal variation of spreads is also small, 

because the independent variables do not vary much in the sample. These numerical estimates 

should be interpreted with caution, as our proxies are noisy measures of the underlying strategic 

factors. This caveat notwithstanding, our findings suggest that strategic debt service is unlikely 

to be the main reason behind the inability of traditional structural models of credit risk to 

explain the general level of spreads. 5 

Our results are robust to the choice of methodology and model specification. We control 

for the non-linear effects of credit-risk variables, such as leverage and volatility, by subtracting 

the credit spread implied by the Merton (1974) model, and find that the residual spread is even 

more significantly related to strategic variables. We show that the results cannot be attributed 

to other possible channels of influence of our proxies on spreads. While the endogeneity of some 

5This conclusion is consistent with Huang and Huang (2003), who find that for most bonds credit risk, 
including strategic debt service, explains only a small part of the spread when estimates are based on historical 
default data. 
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capital structure variables to the cost of borrowing may be an issue, we argue that the results 

are unlikely to be driven by endogeneity. 

The rest of the chapter is organized as follows. The following Section presents our hypothe- 

ses. Section 3.3 describes the data, the methodology we use to estimate debt spreads, and the 

choice of proxies. Section 3.4 presents the results of our analysis of cross-sectional determinants 

of spreads, including strategic and non-strategic credit-risk factors, under various conditions. 

Section 3.5 reports various robustness Section 3.6 concludes. Details of the model used to derive 

the hypotheses, and hypotheses, and the procedure used to measure spreads are given in the 

Appendices. 

3.2 Testable hypotheses 

We formulate a set of testable hypotheses that establish how debt prices are related to the 

possibility of renegotiation, the bargaining power of debt and equity, and liquidation costs in 

bankruptcy. We establish the direction of the possible influence under different assumptions, 

and identify conditions under which this influence is likely to be higher or lower. The hypothe- 

ses presented below are consistent with the intuition of many models of strategic debt service, 

starting from Hart and Moore (1998). 3. A. 1 illustrates how our hypotheses can be formally de- 

rived in a simple stylized model of strategic debt service with frictions and varying distributions 

of bargaining power, which is an extension of the Merton (1974) model. 

Theoretical models usually take the extreme assumption that debt contract renegotiation 

is either impossible or perfect and costless. To evaluate the impact of the possibility of renego- 

tiation empirically, our methodology involves relating debt spreads to renegotZation frichons, 

which measure how easily renegotiation can be carried out. ' Firms may find it more or less easy 

to restructure their debt, depending on their specific characteristics. For example, while nego- 

tiating with a small number of lenders may be relatively easy, dispersed bond ownership with 

atomistic bondholders and full collateralization may make renegotiation impossible. 7 Compar- 

ing firms with low and high renegotiation frictions allows us to draw conclusions about the 

'For a model of strategic debt service with renegotiation frictions, see Franqois and Morellec (2004), who 
incorporate time limitations and renegotiation costs in a continuous-time model. 

7 See Hege and Mella-Barral (2004) for a model of repeated renegotiation rounds with multiple bondholders. 
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effect on yield spreads of the possibility of renegotiation. Suppose that q measures how difficult 

it is to renegotiate the firm"s debt, s is the debt spread, and the sensitIvit", of the spread to 

renegotiation frictions is 0= Oslaq. If 0>0 then the possibility of renegotiation decreases 

spreads and increases debt prices. The bargaining power of equityholders and costs of liqui- 

dation are two other crucial variables that influence strategic behavior. Liquidation costs can 

be thought of as a measure of renegotiation surplus, while the distribution of bargaining power 

defines the division of the surplus. These two variables may affect the sign and magnitude of 

as hypothesized below. 

In general, strategic behavior can influence debt prices through two channels, bargaining 

in default and the strategtc default decision. Models like Longstaff and Schwartz (1995) incor- 

porate only the first channel by assuming that recovery rates depend on exogenously specified 

bargaining which may result in deviations from the absolute priority rule. Models of strategic 

debt service, such as Anderson and Sundaresan (1996) and Mella-Barral and Perraudin (1997), 

also take into account the second channel, by allowing equityliolders to choose when to default 

strategically. Our hypotheses establish the influence of these two channels on spreads. 

Let us assume that there are some (fixed) deadweight costs whenever a firm is liquidated in 

bankruptcy. Given a default threshold, debt recovery rates should in general be lower for higher 

liquidation costs. 8 Moreover, debtholders are more willing to forgive debt, if their alternative 

is to face higher costs in bankruptcy liquidation. Therefore when default is endogenous, high 

liquidation costs also result in borrowers defaulting more frequently. Thus we have: 

HYPOTHESIS I (Liquidation costs and spreads). Higher liquidation costs result in higher 

debt spreads. 

If strategic actions are relevant for debt prices, a higher bargaining power of equity should 

result in lower debt values. Indeed, once in default, higher equity's bargaining power will 

result in lower recovery rates, as deviations from absolute priority will be larger. Also, the 

higher bargaining power of equity should result in a higher frequency of strategic defaults, since 

equityholders will gain more in renegotiation. This argument supports the following hypothesis: 

HYPOTHESIS 2 (Bargaining power and spreads). Higher bargaining power of equity 

8 Unlike other results, the effect of liquidation costs on recovery rates will be present, and indeed the strongest, 

when renegotiation is impossible. 
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results in higher debt spreads. 

We now turn to the central question of the study, namely, does the possibility of renegotiation 
influence spreads? What is the ilature of the relationship and under what conditions is it more 

pronounced? As Hart and Moore (1998) point out, the effect of renegotiation on debt value 
is twofold. On the one hand, in liquidity default the recovery effect is beneficial ex post since 
deadweight liquidation costs can be avoided. On the other hand, ex ante strategic actions niaN 

now increase the probability of default. These effects are summarized in the following: 

HYPOTHESIS 3 (Renegotiation frictions and spreads). Higher renegotiation frictions 

reduce the probability of strategic default, but also reduce recovery rates conditional on default. 

The overall influence on spreads depends on whether the strategic default or the recovery effect 

dominates. 

It follows that in general, when both bargaining in default and strategic default effects 

are important, the overall impact of renegotiation on debt prices is ambiguous, and depends 

in particular on the distribution of bargaining power and the relative probability of liquidity 

and strategic default. However, if models with exogenous default, like Longstaff and Schwartz 

(1995), can adequately capture the effect of bargaining on spreads, then one should expect 

renegotiation to increase debt prices because of the bargaining in default effect. Put differently, 

if the strategic default effect is irrelevant, then higher renegotiation frictions cannot result in 

lower spreads. 

This conclusion is central to our study. While we could not conclude that strategic debt 

service is unimportant if debt spreads were found to be positively correlated with renegotiation 

frictions (0 > 0, higher spreads when renegotiation is unlikely), a negative correlation (0 < 0) 

would unambiguously indicate that strategic default is essential. lt would imply that the ex 

ante increase in the default probability dominates the ex post increase in recovery rates in 

default. Such a finding would support the claim of strategic debt service models that the threat 

of opportunistic behavior can increase credit spreads. 

We now identify the conditions on bargaining-power distribution and liquidation costs under 

which 0 is likely to be high or low. The effect of bargaining power can be intuitively illustrated 

ýis follows. lf all bargaining power belongs to equity, then debtholders do not share in the 

renegotiation surplus, and there is no positive recovery effect of renegotiation on debt prices. 
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The strategic default effect then reduces debt prices: 0<0. On the other hand. if the bargaining 

power fully belongs to debtholders, strategic default is of no value for equityholders as they do 

not share in the renegotiation surplus. Renegotiation in default then increases the ex post and 

ex ante debt value, and 0>0. If the effect of bargaining power on 0 is monotonic, which in 

our model is true under some restrictions on parameter values, 9 we obtain the following: 

HYPOTHESIS 4 (The impact of bargaining power) - 
Assume that the effect of bargaining 

power on spread sensitivity to renegotiation frictions 0 is monotonic. Then 0 is a decreasing 

function of the bargaining power of equity. 

Finally, the distribution of bargaining power is likely to be less important when the costs 

of liquidation are low. This follows from the renegotiation surplus being positively related to 

liquidation costs. For the same reason the magnitude of 0 is expected to be lower for low 

liquidation costs: 

HYPOTHEsis 5 (The impact of liquidation costs). The absolute value of the spread 

sensitivity to bargaining power is mcreasZng M liquidation costs. Additionally, if the effect of 

bargaining power on 0 is monotonx, the absolute value of the spread sensitivity to renegotiation 

fr%ctions Zs also increasing in liquidation costs. 

3.3 Data description 

3.3.1 Data sources and sample selection 

In this study we use corporate bond price data supplied by the National Association of Insurance 

Commissioners (NAIC). The NAIC dataset provides details of all fixed-income transactions by 

US insurance companies, which are major investors in corporate bonds, in the years 1994-99. 

Unlike some other datasets on defaultable bond prices used in academic studies, these data 

represent actual transactions and not dealer quotes or matrix prices. Descriptive bond infor- 

mation is obtained from the Fixed Income Securities Database (FISD) provided by LJS Global 

9When the probability distribution of the value of assets is non-decreasing around the face value of debt, a 
sufficient condition for the monotonicity is that equityholders' bargaining power and renegotiation frictions are 
not too small simultaneously (see details in 3. A. 1). The role of this restriction is to ensure that the probability of 
strategic default does not fall too quickly, relative to the decrease in creditors' bargaining surplus, as renegotiation 
frictions increase. Under the US Chapter 11, renegotiations are neither costless, nor is t he balance of power greatly 
tilted toward creditors. 
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Information Systems, Inc. Where possible., we complement inforination on bond ratings from 

FISD using Moody's rating data. To estimate spreads we use daily price data on zero-coupon 

US Treasury securities (STRIPS). We also use constant-maturity Treasury rates, available from 

the Federal Reserve Board of Governors, as explanatory variables. 

We manually merge the bond data with accounting information from COMPUSTAT and 

equity prices from CRSP, taking account of mergers, name changes, and parent /subsidiary re- 

lationships; we exclude firms that we cannot merge reliably. We also use data on the stock 

holdings of the five most highly paid executives of each company, recorded in Executive COM- 

PUSTAT, as well as institutional equity ownership data from CDA/Spectrum. Finally, we 

collect detailed information on firms' debt structure unavailable from COMPUSTAT, such as 

data on bank debt, from the long-term debt section of Moody's/ Mergent industrial and OTC 

manuals. 

Over the period 1994-99, NAIC reported 685,680 transactions by insurance companies in- 

volving fixed income securities. We first exclude all trades on bonds other than US corporate 

bonds, which leaves us with 416,449 trades. We proceed by eliminating all non-fixed coupon 

bonds, asset-backed issues, and bonds with embedded optionalities, such as callable, put-able, 

exchangeable, convertible securities, and bonds with sinking fund provisions. Also, observations 

with missing trade detail data (e. g. an ambiguous settlement date) or bond characteristics (e. g. 

face value) are excluded, and where there are several trades registered in one bond on the same 

day at identical prices and volumes, only one is retained to avoid double-counting. 10 

We examine only bonds with the remaining time to maturity at the trade date of between 

one and thirty years, since the risk-free rates that we use to estimate spreads have maturities 

lower than thirty years, and for very short maturities a small price-measurement error results 

in large yield deviations, making spread estimates noisy. To make cross-sectional comparisons 

reliable, we exclude bonds issued by financial companies (SIC codes 6000-6999). Finally, we 

exclude any observations for which data on total debt in the fiscal year immediately preceding 

the trading date are missing, and also require that data on equity returns be available for at 

least 126 business days preceding the trading date. Our final sample consists of 43,402 trades 

1OAn exarnination of sell and buy trades reveals that some trades involve insurance companies on both sides 

of t lie transaction, resulting in two entries in the NAIC database. 
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for 2,380 unique bond issues from 523 unique issuers. All remaining bonds are senior, and 95 

percent of them are unsecured; our results are not affected if we exclude senior secured bonds. 

3.3.2 Spread estimation 

The corporate spread we examine is the difference between the yield to maturity on the corpo- 

rate bond and the yield to maturity on a portfolio of zero-coupon risk-free bonds most closely 

replicating promised cash flows from the risky bond. We calculate the yield for each bond trade 

in our sample using promised future coupon payments and the trade price recorded by NAIC. 

We then calculate the yield on a risk-free bond with the same cash flows using US Treasury 

STRIPS' prices for the settlement date of trade. For the majority of trades there are four 

annual STRIPS' returns available. We use a linear approximation of the STRIPS yield curve 

to discount corporate-bond coupon payments that occur between the maturity dates of two 

STRIPS. Since our final sample of bond prices is for maturities in the range where STRIPS' 

yields are available, we do not need to approximate the yield curve at the short and long ends. 

We then subtract the estimated cash-flow matched risk-free rate from the yield on the bond to 

obtain the bond spread for this trade. The details of the procedure are given in 3. A. 2. 

Our spread estimation method is based on the yield on a synthetic risk-free bond with the 

same duration and convexity as those of the corporate bond. Previous studies use simpler 

procedures to calculate the difference between the yield to maturity on the corporate bond and 

the yield to maturity on a benchmark Treasury security. " These procedures underestimate 

spreads for upward-sloping term structures and overestimate them for downward-sloping term 

structures. 12 

"See, for example, Collin-Dufresne, Goldstein, and Martin (2001). Duffie and Singleton (1999) use credit 
swap spreads. Elton, Gruber, Agrawal, and Mann (2001) calculate spreads on equivalent zero coupon bonds that 
they estimate from corporate bond prices. They have to combine bonds into risk groups, such as rating classes, 
to employ this procedure. Our study is concerned with idiosyncratic spread variations and does not use spread 
aggregation. 

12 Consider the case of a ten-year bond with a semiannual 8% coupon and current yield of 7.7%. Assume that 
the term structure is rt = 1.5 + 0.5t, where rt is a t-year zero-coupon bond, and that the ten-year Treasury bond 

pays a 5% coupon. Then the difference between the simple corporate-treasury spread and the spread estimated 

using our procedure is more than 13 basis points, or 7%. For low-quality bonds the difference in spread estimates 

would be even larger. 
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3.3.3 Independent variables 

Strategic factor proxies 

We use non-fixed assets as our main proxy for the costs of liquidation; the Market-to-book value 

of assets and R&D expenses over total investments are also used in robustness checks. We proxy 

for the bargaining power of equity in possible future renegotiations by the fractions of equity 

owned by managers and institutional investors. Finally, to proxy for renegotiation frictions, we 

use various measures of the complexity of the capital and debt structure, mostly suggested by 

theoretical and empirical corporate finance literature. Panel A of Table 3.1 presents a summary 

of these variables. 

Costs of liquidation. Debt contracts are renegotiated to avoid liquidation costs, such as 

value dissipation in liquidation relative to going concern. We use variables related to asset 

specificity and tangibility to estimate these costs. Our main proxy for liquidation costs is 

the proportion of non-fixed assets, which is one minus the ratio of net property, plant, and 

equipment to total assets. For robustness checks we also use the ratio of Market-to-book assets, 

equal to the sum of book value of debt and market value of equity divided by the sum of book 

values of debt and equity; and the ratio of R&D expenditures to total investments. These 

variables are expected to be correlated with the excess value of assets in current use over their 

value in liquidation. Alderson and Betker (1995) find that fixed assets are the best proxy for 

the (lack of) costs of liquidation in Chapter 11 reorganizations. Gilson, John, and Lang (1990) 

report that firms with high Tobin's q ratios are more likely to restructure their claims out of 

court, the likely reason being the incentives to avoid large value destruction in bankruptcy. 

Relative bargaining power. We use managerZal shareholdmg as our main proxy for equi- 

tyholders' incentives to be tough in renegotiations, increasing the bargaining power of equity 

vis-a-vis other claimants. Betker (1995) shows that equity deviations from the absolute priority 

rule (APR) in Chapter 11 are significantly higher when managers own a stake in the firm. 

LoPucki and Whitford (1990) find that the existence of any equity deviations from the APR in 

Chapter 11 in their sample is always associated with either the creation of an equity committee, 

or managers having an equity stake in the firm. We measure managenal shareholdmg as tile 
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ratio of the number of common shares in the company owned by the five highest-paid executives 

to the total number of shares outstanding. Similarly, for robustness checks we use Mstztutzonal 

shareholding, which is the percentage of total equity held by institutional investors. Presumably, 

better coordinated and more sophisticated institutional investors can bargain more efficiently 

and induce larger deviations from the APR than less sophisticated investors. 

Renegotiation frictions. Proxies for renegotiation frictions measure how difficult it is to 

renegotiate the company's debt. They influence, for example, the probability that an out- 

of-court restructuring, if attempted, will prove unsuccessful, resulting in costly Chapter 11 

reorganizations or a Chapter 7 liquidation. Asquith, Gertner, and Scharfstein (1994) and 

Gilson, John, and Lang (1990) document that about half of the firms attempting an informal 

distressed restructuring end up in Chapter 11, and relate the probability of bankruptcy to 

the debt structure. We use similar variables to theirs as proxies for renegotiation frictions. 

In a broader context, variables that make successful out-of-court restructuring more difficult 

are also likely to hinder Chapter 11 renegotiations, increasing the time in bankruptcy and the 

costs of reorganization. Thus, our variables should proxy for factors which discourage not only 

out-of-court, but also Chapter 11 reorganizations which the firm might otherwise opt for. 

Our measures of renegotiation frictions include the number of bond issues outstanding at the 

date of trade, the ratio of public to total debt, and the ratio of short-term to total debt. Bolton 

and Scharfstein (1996), Gertner and Scharfstein (1991) and Bergl6f and von Thadden (1994), 

among others, argue that renegotiation is difficult for firms with many dispersed creditors13 

and with high ratios of public- to-pri vate and short- to long-term debt. The reason is that for a 

large number of creditors the hold-out problem in renegotiation may be important; banks and 

institutions are informed, well- coordi nat ed, sophisticated investors easier to negotiate with, 

while short-term lenders are less likely to make concessions that will later benefit long-term 

lenders. Consistent with these theories, Gilson, John, and Lang (1990) find that the probability 

that an out-of-court restructuring will fall is positively related to the number of bond issues 

outstanding and to the ratio of the public- to-private debt in the capital structure; Betker (1995) 

and Franks and Torous (1994) report that these variables are also negatively correlated with 

13 Hege and Mella-Barral (2004) show that secured borrowing from a large number of small uncoordinated 

creditors can make the debt effectively renegoti a tion- proof. 
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deviations from the APR. " 

Specifically, short debt is debt in current liabilities divided by the total debt, and public debt 

is the total value of outstanding bonds and other long-term debt identified in Moody's/Mergent 

manuals as public securities, divided by total debt. 15 To proxy for creditor dispersion, we 

define the number of bond issues by the firm or its wholly owned subsidiaries, at least partially 

outstanding on the date of trade, according to FISD records. 16 Gilson, John, and Lang (1990) 

use the number of entries in the Moody's/Mergent long-term debt section to proxy for the 

number of distinct creditors classes. However, as Moody's often reports many bond issues 

under one entry, depending on the firm's disclosure policy, this appears to be a biased measure. 

This problem is most severe for large issuers, for which reporting billions of dollars of debt 

under one entry is common. We believe our variable provides greater accuracy. Following 

Gilson, John, and Lang (1990), we normalize the number of bonds by total debt to measure 

bond structure complexity per dollar of debt. 

We also calculate the Herfindahl index of outstanding bond issues. Betker (1995) finds that 

higher values of this index for firms in restructuring results in higher deviations from the APR 

in favor of equity. The index is a measure of dissimilarity of face values of public bond issues: 

Herfindahl indexi B2 Bij )2, 
ij 

where Bij is the face value at offering of the J-th bond of firm i. It equals one when there is a 

single bond in the capital structure, and becomes arbitrarily small when there are many bonds 

with similar face values. In actual tests we use 1- Herfindahl Zndex, which is positively related 

to renegotiation frictions. 

14 Although Asquith, Gertner, and Scharfstein (1994) and Helwege (1999) find evidence that banks may impede 

rather than facilitate reorganizations, we believe their results are specific to the original-junk issuers they focus 

on. Markets for original junk are different from those for investment-grade bonds; investors in these bonds are 
likely to be more skilled and co-ordinated in restructurings. Secured bank lenders, on the other hand, may not 
behave differently. 

15 Close examination of debt-structure data supplied in Moody's/Mergent manuals reveals that errors and 
inconsistencies are common. To minimize measurement errors, in the analysis involving the Public debt ratio we 
retain only observations for which we can unambiguously identify as private or public more than 90 percent of 
the total long-term debt. 

16 Our procedure assumes that FISD includes all public bonds of the studied firms. The FISD database mostly 
starts in 1990 and does not include foreign bonds. We do not expect the possible gaps in the bond universe to 
bias our results significantly in any particular way. 
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Risk factors unrelated to renegotiation 

Our control variables include proxies for non-strategic credit risk. liquidity and systematic 

market influences. A summary of the independent non-strategic variables is presented in Panel 

B of Table 3.1. Contingent claims models predict that a firm's financial leverage, the volatility 

of its assets, and bond coupon rate are all likely to influence the probability that the firm 

will be unable to service its debt due to a shortage of funds. We use quasi-inarket leverage, 

calculated as the ratio of the book value of total debt at the end of the previous fiscal year to the 

sum of book value of debt and closing market value of equity on the business dav immediately 

preceding the date of trade. We also include the volatility of daily equity 'returns for a one-year 

period immediately preceding the trade date to control for the (unobserved) asset volatility. 

Equity and asset volatility are related through leverage; later, in robustness checks, we also 

construct model-implied asset volatility estimates. 

We include the bond's coupon rate in all specifications; we expect it to be positively corre- 

lated with credit risk, since bonds are usually issued close to par and so the coupon rate, as the 

initial yield, tends to be higher for riskier bonds. Higher coupon levels also increase the prob- 

ability of a liquidity crisis when net cash flows are low. 17 We use the logarithm of total assets 

to control for all influences that the firm's size may exert on debt spreads. Although credit-risk 

models are typically scale-free, at least two reasons for size control can be posited. Firstly, more 

information is usually available for larger firms, and this may lower the compensation investors 

require because of information asymmetries. Also, bond liquidity may be positively related to 

the firm's size. 18 We also include the remaining time to maturity as of the day of trade to 

control for the term premium in the corporate bond yield. 

It has been predicted theoretically and confirmed empirically that the risk-free interest rate is 

negatively related to corporate bond spreads. " We use the five-year constant- maturity Reasury 

17 See Kim, Ramaswamy, and Sundaresan (1993) and Leland (1994). It should be noted that the coupon rate 
may be a strategic factor in strategic debt service models. For example, in infinite-maturity debt models, such 
as Mella-Barral and Perraudin (1997), concessions are related to the level of coupon payments, as there is no 
debt principal in these models. 

18 Using our transaction data, we computed the total number and the volume of transactions by insurance 

companies for each bond, and for all bonds of each firm, in the expectation that these would proxy for the bond's 
liquidity. However, these variables were highly correlated with size. Normalized by total debt, they showed no 
systematic influence on spreads. 

19See, for example, Longstaff and Schwartz (1995) for a theoretical model, and Collin- Dufresne, Goldstein, 

and Martin (2001) for empirical evidence. 
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rate to control for intra-period variations in the risk-free rate. Collin-Dufresne. Goldstein. 

and Martin (2001) show the presence of another systematic factor behind corporate spreads, 

which they cannot identify. We implicitly control for all such factors by using cross-sectional 

regressions, as in Fama and MacBeth (1973). 

3.3.4 Sample statistics 

Table 3.2 presents statistics on corporate bond spreads for the whole sample as well as for 

different maturity and rating groups. The mean spread for the whole sample is 109 basis 

points, and the median is 85 basis points. Average and median spreads are always higher for 

lower-rated bonds across all maturities. Spreads on bonds of longer maturities are also generally 

higher. It is interesting to note the large difference between BBB and BB spreads. This may be 

attributable not only to very different probabilities of default, but also to the lower liquidity of 

sp eculat ive- grade bonds due, for example, to institutional constraints on investing in low-grade 

bonds. 

Table 3.3 reports statistics by rating for non-strategic variables that influence credit risk. As 

one would expect, both leverage and volatility are higher for lower ratings. Leverage for different 

rating classes is somewhat higher but generally consistent with values used in Huang and Huang 

(2003). The effect of rating on equity volatility may in fact be due to higher leverage, even if the 

underlying volatility of assets is the same. Interestingly, standard deviations of these variables 

do not vary as much with rating, suggesting that highly rated firms represent a somewhat more 

diverse group. The table also shows that higher coupons generally correspond to riskier bonds 

as proxied by rating. The median time to maturity in the sample is between 6.8 and 7.8 years 

and is similar across ratings. 

Table 3.4 gives summary statistics on all other independent variables by trade and by issuer. 

The per-issuer statistics are calculated by finding a mean value of each variable for each firm, 

and then reporting statistics for this sample of means. Our issuers have relatively long-term 

liabilities, mostly dominated by public debt. Cantillo and Wright (2000) demonstrate that 

firms are more likely to issue either public debt or private debt, rather than a mixture of the 

two. Since our firms necessarily have public- bond issues, a mediall. public to total debt ratio of 

98-100 percent is not surprising; however, tile low dispersion may result in a lack of statistical 
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power for the public debt variable. The inediaii issuer's asset size is WBn for the sample of 

trades, but only $3.5Bn for the sample of firms. This is attributable to the fact that the sample 

of trades includes more trades for large coinpaiiies with many liquid bond issues. The low 

managerial equity stake (mean of 2.14% for all firms) in fact corresponds to large dollar stakes 

due to the large average size of companies in our sample. Size also explains the relatively high 

average institutional shareholding (mean of 50.7(7c, for all firms). 

3.4 Empirical results 

3.4.1 Empirical methodology 

In our transaction dataset large companies are over- represented due to the large number of 

bonds they issue, which are also likely to be more liquid and therefore traded more often. Since 

our main variables of interest are firm-specific rather than trade- or bond-specific, such over- 

representation may potentially bias the results. To avoid the bias, in our tests we use at most 

one trade per firm in any given month, by randonily choosing one trade for each issuer in each 

of the 72 calendar months during the sample period 1994-99. The analysis is then repeated for 

100 such random samples. 20 

The randomly selected subsamples remain unbalanced panels, as most firms do not have 

their bonds traded every month. We address this issue by using the Farna and MacBeth (1973) 

estimation methodology. 21 In the first stage, we run a cross-sectional regression for each of the 

72 calendar months. In the second stage, the 72 estimated coefficients are regressed on the 

constant, using the Newey-West adjustment to control for serial correlation. 

20 We later find that, while the whole sample and subsamples with one bond trade per month are biased toward 
large issuers, our tests on these subsamples produce results similar to those obtained when one firm trade per 

month is selected. 
21 We also estimated pooled regressions with monthly clummy variables, with very similar results. Though 

efficient, pooled regressions ignore serial correlation, which may bias estimates and understate standard errors. 
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Table 3.2. Summary statistics on credit spreads 

This table reports summary statistics on credit spreads for straight fixed-coupon 
corporate bonds in the industrial sector, over the period 1994-99, by rating. Panel 
A reports statistics for all maturities. Panels B, C, and D report statistics for 
bonds with, respectively, 1-7,7-15, and 15-30 years remaining until maturity as of 
the trade date. The benchmark risk-free yield is the yield on a cash-flow-matched 
portfolio of STRIPS. STRIPS' yields are observed as of the date of trade, and 
are linearly approximated for dates between the maturity dates of two STRIPS. 
Ratings are reported using the S&P convention as of the trade date. The spreads 
are given in annualized yield in basis points. 

All AAA AA A BBB BB B 

Panel A: Spreads for all maturities 
Mean 109 48 55 81 120 223 400 
Median 85 49 51 71 103 197 334 
Std. Dev. 119 34 40 53 140 143 310 
5% quantile 36 15 20 35 54 96 102 
95% quantile 263 90 102 156 230 398 806 
N 43402 192 3969 19238 15585 3910 508 

Panel B: Spreads for maturity 1-7 years 
Mean 105 38 56 77 115 220 412 
Median 79 40 50 66 95 192 326 
Std. Dev. 151 29 47 61 194 164 380 
5% quantile 33 9 18 32 48 84 99 
95% quantile 271 79 105 157 235 410 1150 
N 19857 100 1741 9084 6988 1650 294 

Panel C: Spreads for maturity 7-15 years 
Mean 104 43 51 74 115 220 385 
Median 82 45 49 67 98 195 358 
Std. Dev. 86 16 30 42 67 130 157 
5% quantile 36 20 18 35 60 102 105 
95% quantile 257 67 89 137 212 385 675 
N 16139 11 1776 6707 5822 1634 189 

Panel D: Spreads for maturity 15-30 years 
Mean 128 60 71 103 143 235 386 
Median 109 58 65 92 126 208 310 
Std. Dev. 78 37 36 44 70 118 267 
5% quantile 56 30 33 57 81 124 126 
95% quantile 253 94 136 181 242 388 1014 
N 7406 81 452 3447 2775 626 25 
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Table 3.3. Summary statistics on credit-risk variables 

This table reports summary statistics on non-strategic risk determinants for 

straight fixed-coupon corporate bonds, in the industrial sector, over the period 
1994--99 by rating. Leverage is the ratio of book value of debt to the book value 
of debt plus the market value of equity on the last business day before the trade 
date. Equity volatility is the annualized volatility of daily share price returns 
over 252 business days before the trade date. Maturity is the remaining time to 
maturity on the trade date. Ratings are reported using the S&P convention as 
of the trade date. Leverage, equity volatility, and coupon rate are in percentage 
nnintc: - mntilritir iQ in xronrQ 

All AAA AA A BBB BB B 

Panel A: Leverage 
Mean 32.24 11-54 14-80 28.80 36.70 45.76 65-58 
Median 30.28 5.19 13.40 26.16 36.04 44.01 64.57 
Std. Dev. 18.10 17.29 9.13 17.11 15-57 17.34 16.21 
5% quantile 7.31 1.46 4.08 7.24 13-59 17.09 39-30 
95% quantile 66.71 50.35 33.11 66.82 63-33 78.22 95-66 

Panel B: Equity volatility 
Mean 33-85 29.78 30-05 32.01 34-88 40.27 53.07 
Median 29.32 24.71 26.98 27.06 30.47 37.57 49.92 
Std. Dev. 17.38 14.38 12.23 14.68 20.80 14.56 22.70 
5% quantile 17.25 17.36 16.91 16.43 18.38 23.41 20.91 
95% quantile 65.81 58.77 58-35 64.77 67.21 71.79 99-11 

Panel C: Coupon rate 
Mean 7.57 6.98 7.18 7.33 7.76 8.15 9.20 
Median 7.38 6.95 7 7.13 7.50 7.95 9.38 
Std. Dev. 1.20 0.59 1.05 1.12 1.15 1.31 1.57 
5% quantile 5.88 5.90 5.60 5.78 6.25 6.75 7 
95% quantile 9.75 7.88 8.88 9.50 9.88 10 10.88 

Panel D: Time to maturity 
Mean 9.43 13-69 8.77 9.56 9.51 9.29 6.73 
Median 7.49 6.82 7.57 7.33 7.62 7.79 6.40 
Std. Dev. 7.15 12-38 6.09 7.55 7.09 6.04 3.89 
5% quantile 1.96 1.13 2.17 1.87 1.99 2.69 2.06 
95% quantile 27-28 29.73 25.32 27.92 27.25 25.29 13-89 

N (all panels) 43402 192 3969 19238 15585 3910 508 
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3.4.2 Non-strategic risk factors 

Table 3.5 presents the results of spread regressions on non-strategic variables. Columns (1)- 

(3) report the results for all firms, while bonds in regressions (4)-(7) are grouped by rating 

Coefficients on both equity volatility and market leverage have the expected signs and are (with 

one exception) highly significant. Based on specification (3), a one standard deviation increase 

in market leverage increases spreads by about 25 basis points; a one standard deviation increase 

in equity volatility increases spreads by about 14 basis points. There is also a statistically 

significant term premium in spreads of about I basis point per year of maturity. The economic 

significance of the risk-free rate is small, amounting to about 1 basis point decrease in spread 

for an increase in the risk-free rate of as high as 4-5 percentage points. However, its general 

statistical significance is notable, especially given that there is little room for variation in the 

risk-free rate within a calendar month. The table also indicates a positive and very significant 

relation between spreads and the coupon rate. For the whole sample, an increase in coupon 

of one percent increases spreads by about 12 basis points. Finally, we find credit spreads to 

be consistently negatively related to the issuer's size, perhaps due to liquidity and information 

issues. It is interesting to compare regression results for different rating classes; we discuss these 

in more detail in Subsection 3.4.5 below. 

3.4.3 Strategic factors and hypothesis testing 

The main part of our empirical analysis relates credit spreads to variables that influence strategic 

actions and is based on the hypotheses formulated in Section 3.2. We use as the base case non- 

fixed assets, manager%al shareholding, and the normalized number of issues as main proxies for 

liquidation costs, equity's bargaining power, and renegotiation frictions, respectively. We also 

control for all non-strategic risk factors discussed in the previous subsection. 22 

The effect of liquidation costs and bargaining power on spreads. Hypotheses I and 2 

state that higher liquidation costs and the bargaining bargaining power of equity should result 

in higher spreads. Because of the effect of these factors on recovery in default, this should be 

22 Coefficients for these variables are found to be stable and very significant in all our tests. To conserve space, 
we do not report them in the tables that follow; full results are available upon request. 
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Table 3.5. Non-strategic determinants of credit spreads 

This table reports the results of regression analysis of credit spreads on non-strategic variables, for 
the whole sample and for rating groups as of the date of trade. Ratings are reported using the 
S&P convention. The dependent variable is the annualized credit spread in basis points relative 
to a cash-flow-matched portfolio of STRIPS. Leverage is calculated as the book value of total debt 
divided by the sum of the book value of debt and the market value of equity on the last business day 
before the observation date. Equity volatility is the historical volatility of daily equity returns over 
the last 252 business days before the trade date. Log(Assets) is the logarithm of the total assets of 
the issuing firm in millions of dollars. Risk-free rate is the 5-year constant- maturity Treasury rate. 
Fama-MacBeth regressions with the Newey-West standard errors adjustment were estimated by 
running cross-sectional monthly regressions over the whole period (72 months) and then regressing 
loadings for each factor on a constant. Only one randomly selected observation per firm is included 
every month. N is the average number of observations in monthly cross-sectional observations. 
Values of t-statistics are reported in parentheses. 

(1) 

All 

(2) (3) 

AAA-AA 

(4) 

A 

(5) 

BBB 

(6) 

BB-B 

(7) 

Leverage 1.49 1.33 1.35 0.44 0.30 0.68 2.06 
(12.37) (11.41) (13.26) ( 5.85) ( 5.91) ( 7.89) ( 7.73) 

Equity Volatility 0.94 0.86 0.81 0.13 0.19 0.42 3.22 
7.86) 7.32) 7.60) ( 1.49) ( 4.53) ( 5.22) ( 6.19) 

Coupon rate 12.91 12.13 4.81 4.74 5.53 12.42 
(13.76) (13.46) ( 6.47) ( 5.49) ( 5.45) ( 3.85) 

Log(Assets) -13.20 -2.14 -2.87 -7.28 -16.20 
(-8-50) (-1.47) (-3.83) (-3.01) (-6.99) 

Time to maturity 1.14 0.85 0.95 0.63 1.04 1.53 2.07 
(14.86) 8.28) 9.39) 3.07) (10.90) (10.85) ( 3.13) 

Risk-free rate -0.17 -0.20 -0.21 -0.25 -0.20 -0.27 0.24 
(-1.83) (-2-52) (-2.50) (-2-85) (-3.11) (-2-53) ( 0.76) 

R2 0.25 0.31 0.37 0.25 0.24 0.24 0.37 
(72) (72) (72) (72) (72) (72) (72) 

N 195.07 195.07 195.07 18-01 81.89 75.28 22.92 

the case irrespective of whether borrowers can or cannot choose whether to default strategically. 

We first address the impact of liquidation costs, controlling for other relevant characteristics. 

Columns (1)-(3) of Table 3.6 show that non-fixed assets, Market-to-book assets, and R&D are 

all positively related to spreads. Thus, consistent with both the recovery effect and the strategic 

default effect, higher liquidation costs result in higher debt spreads. 

A one standard deviation increase in each of the three variables increases spreads by 3-8 

basis Points. The contribution of each variable to the level of spreads (as opposed to their 

vanation) can be calculated assuming that the value of zero corresponds to 'zero liquidation 

costs'; in this case the average effect can be estimated as the product of the coefficient and 

the mean value of the variable. Using this approach, the contributions of non-fixed assets, the 
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market-to-book ratio, and R&D are 8,4, and 3 basis points, respectively. 

Table 3.6 also shows that both managerial and institutional share ownership are positively 

related to spreads, and the coefficients are significant in nearly all specifications. In our experi- 

ments these two variables proxy for equityholders' bargaining power in potential renegot iat ions. 

In most specifications, the marginal contribution of a one standard deviation increase in these 

variables is between 1 and 3 basis points. 

The signs and significance of the coefficients confirm the predictions of Hypotheses I and 2, 

that higher liquidation costs and equity's bargaining bargaining power should result in higher 

spreads. As such, they suggest that strategic actions influence credit spreads, and accounting 

for them may improve both the predictive power of theoretical models of credit risk, and the 

fit in empirical studies of spreads. On the other hand, the quantitative impact of the proxies is 

modest and is well below the round-trip transactions costs in corporate bond markets of about 

27 basis points, reported by Schultz (2001). 

Strategic default versus bargaining in default. The impact of liquidation costs and 

bargaining power on spreads is consistent with both the recovery effect in default and the 

strategic default hypotheses. To discriminate between the two competing explanations, we now 

turn to tests of Hypothesis 3, which is central to our study. It states that if the influence of 

strategic actions on spreads is mostly due to recovery rates being determined in bargaining, 

then renegotiation frictions should unambiguously increase spreads, while if strategic default is 

important, the resulting impact depends on which effect dominates. 

Table 3.6 reports that spreads are significantly influenced by all four of the proxies for 

renegotiation frictions. The direction of the influence is consistent across the four proxies: 

Spreads are lower when renegotiation is difficult. We interpret the negative correlation of 

spreads with frictions as evidence that in our sample the possibility of strategic default is more 

important for debt spreads than the possibility of avoiding liquidation costs in renegotiation. 

Thus, contingent claims models that allow for strategic debt service may indeed capture some 

important features of debt markets which have been ignored in models with exogenous default. 
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Consistent with this strategic default hypothesis, all coefficients for renegotiation frictions 

proxies have negative signs and are significant at the I per cent level. However, the magnitude 

of the effect reflected in the coefficient values for the whole sample is not very high. A one 

standard deviation increase in the number of issues decreases spreads by 2-6 basis points, 

while the marginal impact of the Herfindahl index is 3 basis points, and of both the proportion 

of short-term debt and public debt, 8 basis points. The effect of the possibility of renegotiation 

on the average level of spreads can be estimated by multiplying the coefficients by the average 

value of the variables re-normalized so that their values of zero correspond to the case of no 

renegotiation. 23 This contribution equals 3 basis points for both the Herfindahl index and the 

proportion of public debt. For the short-term debt it is much higher, at 41 basis points, but 

we do not believe that this should be interpreted as the effect of the strategic threat on the 

level of spreads, because one cannot assume that when all the debt in a firm is short-term, it is 

renegotiation-proof. 24 

It should be pointed out that the quantitative impact of strategic factors may actually be 

higher than implied by the reported numbers because our proxies are noisy measures of the 

underlying strategic variables. This caveat notwithstanding, the reported magnitudes of the 

effect of strategic default are certainly considerably less than those predicted for extreme cases in 

models such as Anderson and Sundaresan (1996) and Mella-Barral and Perraudin (1997), where 

all the bargaining power is assumed to belong to equity. Our results are more consistent with 

the assumption that creditors on average also have considerable bargaining power, resulting in 

a positive recovery effect which partly offsets the strategic default effect. Taken at face value, 

these findings suggest that, while models of strategic debt service are relevant empirically, they 

cannot remedy the poor empirical performance of traditional Merton-type models. There must 

be factors behind credit spreads other than credit risk, even when the probability of default 

and the recovery rate are adjusted to account for strategic debt service by borrowers. 

23 Herfindahl index=O, short debt=I, and public debt=l correspond to the largest frictions as measured by 
these variables, and therefore the smallest effect of the possibility of renegotiation. 

24 By contrast, dispersedly held public debt may well be re negoti ati on- proof; see Hege and Mella-Barral (2004). 
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3.4.4 The sensitivity to strategic actions under different conditions 

Bargaining power and spread sensitivity to renegotiation. We proceed to establish the 

conditions under which the effect of strategic actions on spreads is likely to be most pronounced. 

Hypothesis 4 specifies how the impact of strategic debt service depends on the distribution of 

bargaining power. It states that the cross-term of equity's bargaining power and renegotiation 

frictions should be negatively related to spreads. This is because the negative strategic default 

effect becomes dominant over the positive recovery effect as equity's power increases. Columns 

(1)-(4) of Table 3.7 confirm that this appears to be the case in our sample: the cross-terms 

of managerial shareholding and three of the proxies for renegotiations frictions (all reported in 

one row as bargaining power x frictions) are negative, and two of them are significant. The 

cross-term with the fourth proxy, public debt, in specification (4) is positive, but insignificant. 

Overall, the results are consistent with Hypothesis 4, that the impact of renegotiation on debt 

values is more adverse when creditors lack bargaining power in renegotiations. 

Liquidation costs and spread sensitivity to strategic actions. Finally, we test Hy- 

pothesis 5, concerning the influence of liquidation costs on the importance of renegotiation and 

the distribution of bargaining power. With a decrease in liquidation costs, the importance of 

strategic actions is expected to decrease, as there is less surplus to bargain over. Hypothesis 

5 predicts that the product of liquidation costs with bargaining power and renegotiation fric- 

tions should have the same signs as the coefficients for those variables themselves, as higher 

liquidation costs amplify their effect. Columns (5)-(9) of Table 3.7 report the results of the 

tests. In column (5), the cross-term is non-fixed assets x managenal shareholding. It is positive 

and significant. Thus, higher liquidation costs make the adverse impact of equity's bargaining 

power on spreads more pronounced. The cross-terms in columns (6)-(7) are between non-fixed 

assets and the four proxies for renegotiation frictions, expected to be negative. Indeed, three 

of the four cross-terms are negative, although only one is significant. The last one, in column 

(7), is positive, but small and insignificant. 
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Overall, our findings are generally supportive of Hypothesis 5. As a general pattern, these 
n zn' 

tests show that the adverse effect of strategic default on debt spreads is higher when the 

bargaining position (bargaining power and the outside option) of the debtholders is likely to be 

weak in renegotiation. ln particular, this is the case when managers have high equity stakes. 

and when the proportion of fixed assets that cannot be easily destroyed if renegotiations fail is 

low. Our ability to make a conclusive judgement on the validity of second-order effects discussed 

in Hypotheses 4 and 5 is restricted by the use of noisy proxies; the evidence found despite the 

noise may suggest the robustness of the strategic effect. 

3.4.5 The effect of bond ratings 

In capital markets, credit ratings are among the most important factors determining corporate 

bond prices. Credit rating agencies' decisions reflect a variety of factors related to credit risk 

that are unlikely to be fully captured by our measures of leverage and volatility. In our tests in 

this subsection, we treat the rating as a black-box summary of credit risk, and study the effect 

of our strategic and non-strategic variables for different rating groups. Admittedly, a part of 

the credit risk captured in ratings, but not in the leverage/ volat ili ty-typ e variables, must be 

due to strategic default. We hope to capture the variation of the importance of strategic debt 

service within rating classes. 

We classify spreads in the sample into rating classes on the date of trade. We first estimate 

regressions of spreads on non-strategic variables when the sample is stratified by rating. The 

results of these regressions are shown in Columns (4)-(7) of Table 3.5. All variables have the 

same signs as before and are generally still highly significant, despite controlling for credit risk 

by using ratings. Coefficients for leverage, volatility, the size of the issuer, and bond maturity 

are generally both higher in magnitude and more significant for lower-rated companies, in part 

due to higher average spreads. It is interesting that, for example, equity volatility and size 

are insignificant for AAA-AA bonds; this is consistent with the hypothesis that credit risk and 

information asymmetries are less important for their spreads. The explanatory power of these 

regressions is 24-25% across the first three rating groups; for junk bonds it is considerably 

higher at 37%, perhaps reflecting the higher relative importance of expected default losses for 

riskier bonds. 
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We then estimate the effect of our strategic proxies on spreads for two groups of bonds: 

rated A and higher, and BBB and lower. 25 Our expectation is that strategic debt service 

should not influence spreads greatly for high ratings, since default (including strategic default) 

is a relatively less important determinant of spreads for these bonds. However. conditional 

on a higher probability of default, both the incentive to default strategically is higher (as 

equityholders have little to lose when default is imminent anyway), and the expected recoverý' 

rate is also more important. The latter may be especially true when default is unavoidable, in 

which case the introduction of renegotiation should lower spreads. 

We include in our regressions the high grade dummy which equals one if the bond's rating 

is A or above, and zero otherwise. For each regression specification we multiply this dummy by 

all the independent variables. Table 3.8 presents the results of these tests. For all our strategic 

proxies the effect is higher for lower-rated bonds, and except for managerial equity ownership 

the difference is (with one exception) always significant. Moreover, the values of the coefficients 

suggest that, while the effect may be considerable for low-grade bonds, for high-grade bonds 

it may be close to zero. For example, the coefficient for the proportion of non-fixed assets in 

specification (1) is 0.13 for the low-grade subsample, but much smaller in magnitude (0.02) for 

high-grade bonds. Similar patterns are also found for other specifications and other strategic 

variables. The only exception is managerial shareholding, which is insignificant but still shows 

the same general pattern. 

It may be instructive to compare regressions (1)-(4) in Table 3.8 with regressions (1) and (5)- 

(7), respectively, in Table 3.6. The coefficients for liquidation costs become somewhat smaller, 

and for bargaining power insignificant, once we partially control for the strategic default by using 

the credit rating. This reinforces our conclusion that the strategic default effect dominates the 

recovery effect in our sample of senior secured bonds, because the expected recovery rate has 

little impact on the broad rating group. Overall, we conclude that, while strategic variables 

are economically insignificant for high-quality bonds, their influence does have an impact for 

lower-rated bonds. 

25 We. combine bonds in this wa , N, because there are not enough observations to study lowest and highest rating 
classes separately in Fama-MacBeth regressions. 

91 



Table 3.8. Credit quality and spread sensitivity to strategic variables 

The dependent variable is the annualized credit spread in basis points relative to ac ash-flow- matched 
portfolio of STRIPS. High grade is a dummy variable equal to I if the bond rating at the date of trade 
is A or above, and 0 otherwise. Non-fixed assets are total assets less net property, plant, and equipment 
divided by total assets. Managerial shareholding is percentage of common equity owned by the five 
highest-paid executives. Norm. no. of issues is the ratio of the logarithm of the number of different 
public debt issues outstanding on the trade date to the logarithm of total assets. Herfindahl is the 
Herfindahl index of public bond issues outstanding. Short-term debt is the ratio of debt in current 
liabilities to total debt. Public debt is the ratio of public to total debt. Leverage, Equity volatility, 
Log(Assets), Risk-free rate, and their products with the High grade dummy, as well as the intercept, 
were also included in all specifications. Fama-MacBeth regressions with the Newey-West standard 
errors adjustment were estimated by running cross-sectional monthly regressions over the whole period 
(72 months) and then regressing loadings for each factor on a constant. Only one randomly selected 
observation per firm is included every month. N is the average number of observations in monthly 
regressions. Values of t-statistics are reported in parentheses. 

Factor Proxy (1) (2) (3) (4) 

Liquidation Non-fixed assets 0.13 0.12 0.19 0.20 
costs 5.96) 5.70) 7.84) 1.86) 

Non-fixed assets * High grade -0.11 -0.11 -0-15 -0.19 
(-3-85) (-3.45) (4.93) (-1.76) 

Bargaining Managerial shareholding 0.00 -0.02 -0.001 -0.36 
power ( 0.00) (-0.07) (-0.02) (-0.58) 

Managerial shares * High grade 0.42 0.42 0.20 -0.48 
( 1.36) 1.36) 0.59) (-0.64) 

Renegotiation Norm. no. of issues -45.08 
frictions (-7.15) 

Norm. no. of issues * High grade 48.97 
6.29) 

1- Herfindahl index -0.29 
(-7-63) 

(1 - Herfindahl index) * High grade 0.32 
7.52) 

Short-term debt -0-59 
(-11.43) 

Short-term debt * High grade 0.44 
7.56) 

Public debt -0.38 
(-5-08) 

Public debt * High grade 0.21 
2.17) 

R2 0.44 0.44 0.44 0.48 
(72) (72) (72) (48) 

N 181.67 181-67 181.67 111-35 
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3.5 Robustness and alternative interpretations 

3.5.1 Alternative interpretations 

One can argue that, since our variables proxy only imperfectly for the strategic factors we want 

to study, their observed correlation with spreads may be spurious. Below we discuss potential 

alternative channels of influence of our proxies for bargaining power and renegotiation frictions 

on spreads, and argue that they cannot explain our findings. 

Managerial shareholding (positive correlation with spreads): Nlanagerial share ownership 

may change the firm's attitude towards risk. If managers' portfolios are overweight in their 

firms' equity, managers may attempt to decrease the volatility of cash flows by hedging at the 

firm level and adopting low-risk projects. This should decrease the riskiness of the bonds and 

result in lower spreads, contrary to what we find. Only for low-quality firms, for which asset 

substitution may be a problem, would we expect to see a positive correlation between manage- 

rial share ownership and risk. However, as evidenced in Table 3.8, the impact of managerial 

shareholding is not systematically different for low- and high-rated firms. Another possibility is 

that managerial share ownership is important because of its disciplining role on management. 

This conjecture cannot explain our finding either, because better corporate governance in firms 

with high managerial shareholding should, if anything, increase the value of debt and also result 

in lower spreads. 

Institutional shareholding (positive correlation with spreads): Institutional shareholding 

may be negatively correlated with risk, as some institutions cannot invest in very risky compa- 

nies. However, in this case we would expect a negative correlation with spreads. 

Number of bond issues/total debt (negative correlation with spreads): When the number 

of the firin's bond issues is high, all its bonds may be more liquid, resulting in lower spreads. 

This effect would be consistent with the negative correlation that we document. However, it 

is not clear that the per dollar number of bonds that we use should be positively related to 

liquidit. y. Additionally, more direct proxies for bond liquidity, such as the number and volume 

()f bond and firm trades, were found to be insignificant in our regressions. For these reasons do 
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not believe that liquidity is the reason for the observed correlation of the normalized number 

of boilds with spreads. 

Short-term/total debt (negative correlation with spreads): Higher short-term liabilities 

may imply higher probability of liquidity shortages, since a higher proportion of cash flows is ?: ) to 
used for day-to-day debt service. This should result in higher spreads, contrary to our findinCo, 

)s. 

Public/total debt (negative correlation with spreads): A higher proportion of privately held 

debt should result in more monitoring of the company by sophisticated investors, which should 

benefit all creditors and reduce bond spreads rather than increase them. 

It should also be noted that any of our proxies for renegotiation frictions could also influ- 

ence the loss of value once the firm is in Chapter 11, due to higher restructuring costs when 

negotiations are difficult. This would imply lower eventual recovery rates and higher ex ante 

spreads, contrary to our evidence that higher frictions are associated with lower spreads. The 

consistency of our results across proxies suggests that the effect of strategic factors dominates 

alternative channels of influence of our proxies on spreads. To conclude, the alternative ex- 

planations are not compatible with the strategic mechanism hypotheses, and do not appear to 

explain our empirical findings. 26 

3.5.2 Controls for non-linear effects 

In structural models of credit risk, leverage and other variables affect spreads in a non-linear 

way. It is possible that the importance of non-linear terms manifests in our linear regressions 

through the significance of the strategic proxies. Although Collin- Dufresne, Goldstein, and 

Martin (2001) find that non-linear effects are unimportant for spread changes, we are not aware 

of such results in cross-sectional analyses. 

To control for possible non-linear effects, we employed the following procedure. 27 We esti- 

mated the debt spread implied by the Merton (1974) model, and subtracted it from the observed 

spread, thus obtaining the spread residual presumably uncorrelated with leverage and volatility. 

26 Where the direction of influence of our proxies on spreads due to strategic factors is opposite to that due 
to alternative mechanisms, the quantitative impact of the purely strategic factors will be Li nderesti mated. 

27 Higher-order terms cannot be used in regressions because of multicollinearity. 
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We then tested whether strategic variables could explain this spread residual. While the degree 

of non-linearity admittedly varies across structural models, there is no single model clearly 

preferable to the others. The estimation that uses the Merton model is likely to perform no 

better or worse than any other structural model, since the most important spread determinant, 

asset volatility, needs to be estimated for each model. 

The volatility of the firm's assets for use in the Merton model is not observable and therefore 

must be estimated. We applied a modified calibration approach used by the KMV Corpora- 

tion. As inputs, the procedure used a year-long time series of equity values and debt amounts 

outstanding, the latter taken to be the debt face value in the Merton model. These inputs were 

used to find a time series of asset values which (1) made the Merton-predicted equity values for 

the last year consistent with the observed equity prices on each trading day; and (2) had the 

volatility that had been assumed in these Merton equity value calculations. As a check, we also 

used unlevered equity volatility; not surprisingly, we found that this made our results slightly 

stronger. 28 

We then used the estimated asset volatility values to calculate the residual spread un- 

explained by the Merton model. Consistent with our expectations, leverage is no longer a 

significant determinant of the spread once the Merton spread is taken out. The coefficients for 

equity volatility actually change their sign. This may be due to possible 'overcompensation' 

by the Merton model, which is very sensitive to volatility estimates. Alternatively, the noise in 

historic volatility estimates may have resulted in similar noise in the estimated Merton spreads, 

implying a negatively correlated residual. The main finding for our purposes is that none of our 

main conclusions was altered, with most of our strategic variables retaining their significance. 

3.5.3 Robustness to specification and frequency of variable measurement 

We tested the robustness of our results by using different proxies for liquidity, volatility, maturity 

and risk-free rates. 1nstead of using log-assets as a proxy for liquidity, we used log-sales, as 

well as the total number of trade observations for the firm (also counting callable and all other 

bonds excluded in our sample selection process) as measures of liquidity. For equity volatility 

28The KMV calibration approach is described in, for example, Crosbie and Bohn (2001). The details of our 
implementation and all unreported results are available from the current authors upon request. 
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estimates we used horizons of six molitlis- one and three years. We also used asset volatffity 

estimates implied by the Merton (1974) model, discussed in the previous subsection. In place 

of maturity, we used bond duration. Finally, we used both short-term and longer-term risk-free 

interest rates as other proxies for the risk-free rate. None of our results is significantly affected 

by these changes. 

In our tests, we use one observation per firm to avoid a bias toward large firms with many 

trades. In doing so we may have introduced a 'reverse' bias against firms with many bonds, 

and have lost efficiency by considering only a subsample of the data. We repeated the analysis, 

randomly selecting one bond (rather than firm) trade per month; the results were in most 

cases very close to those reported here. We found that in such random samples some weakly 

significant and insignificant coefficients in tests of Hypotheses 4 and 5 changed signs and became 

insignificant/significant. Overall, our main results were unaltered. 29 

Corporate spreads employed in our empirical analysis are recorded within a few days of 

the trade date. While some independent variables we use are also measured on the day of 

trade, leverage and a number of other variables are based on COMPUSTAT data recorded oil 

an annual basis. 30 We explored whether the quality of the explanatory variables was sufficient 

for our purposes by studying only trades executed within four months of the issuer's fiscal year 

end, before annually reported variables became stale. The results we obtained were very similar 

to the base case. 

3.5.4 The enclogeneity problem 

One potential problem with our inference is the possibility that our renegotiation friction proxies 

are determined endogenously and depend on credit spreads. One may argue, for example, that 

when credit spreads are consistently low the firm might want to increase its public debt issuance, 

and the number of bond issues would increase as a result. 

Ideally, one would like to find a set of instrumental variables that affect credit spreads only 

indirectly, through their influence on renegotiation proxies, and are themselves independent of 

the spreads. Finding such instruments is difficult in our case, as variables that influence capital 

"The results of all robustness tests are available upon request. 
'OWhile sorne variables can be constructed on a quarterly basis, the proportion of public debt and some other 

important variables are only available to us annuall.,,. 
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structure are also likely to affect spreads directly. 31 

To mitigate the possible effects of endogeneity, we normalize some of our proxies by total 

debt. For example, while lower credit spreads may result in higher public bond issuance and a 

lilglier number of bond issues as a direct consequence, the number of issues per dollar Of debt is 

likely to be less endogenous to the credit spread. Moreover, for the ratio of short to total debt 

we expect the effect of endogeneity to work in the opposite direction to that actually found: If 

bond spreads were low, the firm would tend to issue more public debt, which usually has longer 

maturity, thereby decreasing the proportion of short-term debt. In our regressions, however, 

spreads were negatively correlated with the short to total debt ratio. Finally, it is hard to 

think of a reason why managerial and institutional shareholding could be endogenous to bond 

spreads. Given the remarkable consistency of our results across proxies and experiments, we 

believe that they are unlikely to be driven by endogeneity. 

3.6 Concluding remarks 

Models of risky debt with strategic debt service argue that strategic considerations may be 

an important determinant of corporate debt spreads. A large body of theoretical corporate 

finance research explicitly or implicitly relates the valuation of corporate debt to renegotiation 

and bargaining in restructuring. Available empirical evidence, however, has been limited to 

studies of the implications of ex post bargaining for recovery rates in default. This chapter for 

the first time empirically documents the influence that strategic behavior of borrowers has on 

ex ante corporate debt prices. 

We use debt-structure complexity, equity ownership variables, and measures of asset tangi- 

bility to proxy for renegotiation frictions, bargaining power, and liquidation costs. Our main 

finding is that corporate bond prices do appear to be affected by the possibility of ex post 

debt restructuring, especially when (1) the costs of liquidation and equityholders' bargaining 

31 In their study of the diversification discount, Campa and Kedia (2002) take into account the endogeneity 
of the firm's decision to diversify, using industry as an instrument. They remove the direct influence of industry 

on the dependent variable by subtracting the industry mean. We attempted to use a similar method, grouping 
firms by industry (in another experiment, by size), subtracting mean spreads for each group, and then using 
industry (size, respectively) as an instrument for the choice of debt structure. However, neither industry nor size 
appeared to be a valid instrument, as even such robust determinants of spreads as leverage and volatility lost 

their significance. 
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power are likely to be high; (2) debt structure does not make renegotiati0ii difficult, and (3) the 

credit quality of the issuer is relatively low. However, despite robust statistical significance of 

our strategic proxies, their quantitative contribution for the whole sample to both the average 

level and the cross-sectional variation of spreads is below transactions costs. We conclude that 

strategic default is not the main factor behind the poor empirical performance of traditional 

contingent claims models of debt pricing. 

3. A APPENDIX 

3. A. 1 The model and hypothesis derivation 

We modify the Merton (1974) model of risky debt to allow for renegotiation, which may be 
relativel ,y easy or difficult, with varying distributions of bargaining power. The Merton model 
makes a number of simplifying assumptions that make applying it for debt pricing problematic. 
However, our purpose is to use the model for deriving qualitative hypotheses for empirical 
tests, rather than for quantitatively predicting debt prices. For our purpose the Merton model 
presents the simplest equilibrium framework that allows us to analyze of the effects of the main 
strategic and non-strategic credit-risk variables. 

Consider a firm with a single zero-coupon bond with a face value of B and time to maturity 
T in the capital structure. Let VT be the value of assets upon bond maturity. Suppose that 
liquidation costs of K<B must be paid if the parties are to settle their claims in court, Which 
distributes assets according to the absolute priority rule (APR). Without renegotiation, such 
costs will be incurred whenever VT < B. If, however, renegotiation is possible, the parties 
may attempt to avoid value dissipation and renegotiate the debt contract rather than go to 
court, dividing the surplus according to their bargaining power. Suppose further that, once 
renegotiation is started, it may fail with some probability q due to exogenous factors, in which 
case the claims will be settled in court at a cost K according to the APR. 

It is easiest to think of such a renegotiation framework as corresponding to out-of-court 
restructuring which may fail with some probability, resulting in costly liquidation. Empirical 

studies document that firms often attempt informal workouts and exchange offers before re- 
sorting to formal bankruptcy. If there are many creditors with widely divergent interests, such 
workouts may fall, which is often observed in practice. However, the model's framework is not 
confined to out-of-court renegotiations. It is also applicable to Chapter 11 restructurings, which 
may fail, resulting in a liquidation under Chapter 7. 

Technically, assume that the value of the firm's assets follows an exogenously specified 
stochastic process, and that upon maturity the value of assets has a cumulative distribution 
F(VT) and density f (VT) under the equivalent martingale measure. Suppose that the costs 
of liquidation are K(VT) = minjVT, KI, where K<B. Suppose that renegotiation may be 

possible. At maturity, after VT is observed, equityholders decide whether they want to service 
the debt as stipulated in the original contract, or attempt renegotiation by offering a different 

level of debt, service. In the latter case, even if the proposed level of debt service is such that 
debtholders agree to renegotiate, renegotiation nevertheless fails with probability q, in which 

case the costs of K(VT) are paid, and the remaining assets of the firin are distributed according 
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to the APR. Further assume that the bargaining process is such that if tile proposed renego- 
tiation is successful, the renegotiation surplus (which equals K(VT)) is divided hetweeii equity 
and debt in proportions 0 and 1-0, so that the renegotiated payoffs are the itfter-cost APR 
payoffs plus these surplus shares. This specification corresponds to a Nash bargaining game 
with the court- administered APR outcome as the point of disagreement., and the sharing rule 0 
following from the distribution of the bargaining power between equityliolders and debtholders. 
Throughout what follows, we will for brevity's sake refer to 0 as the bargaining power of equity. 

As derived below, the date-zero value of the bond is given by: 32 

V/ -Y- 
Do = e-, T 10 

(VT - (q +0- qO) minjK, VTJ) dF + 
iv 

B dFl (3-1) 

where 
B+ (I - q)OK. (3.2) 

The optimal strategy for shareholders is to renegotiate whenever VT < V, and to repay the full 
principal B when VT > V. Strategic debt service occurs when B< VT < V. In this region, 
equityholders propose renegotiation even though the value of assets is enough to repay B in 
full. The payoff to debt as a function of VT experiences a jump at V from B- qK to B. If 
ex post B< VT < IV, then debtholders are always worse off compared with the case when no 
renegotiation is possible. If, on the other hand, VT < B, then because no liquidation costs are 
paid the debtholders are better off, depending on their bargaining power. The overall ex ante 
effect of the possibility of renegotiation on the debt value depends on the bargaining power 0, 
liquidation costs K, the initial leverage w= DOIVO, and the distribution of assets F(VT). 

The model incorporates three special cases. Firstly, for K=0, and for any 0<K<B 
when q=0=0, the model is equivalent to the standard Merton model. These two instances 
correspond, respectively, to costless liquidation as assumed in Merton (1974), and to frictionless 

renegotiation when the surplus fully accrues to debtholders. Secondly, when q=1, the model 
reduces to the Merton model with bankruptcy costs of K. Thirdly, when q=0 and 0=1, the 
model is equivalent to the one-period case of the Anderson and Sundaresan (1996) model of 
strategic debt service when renegotiation is costless and equity expropriates all the surplus. 

Formula (3.1) can be used to derive predictions about the influence of strategic factors on 
the promised debt spread s1 In To derive (3-1), let us introduce the following additional T Do 
notation: 
EO(VT) max 10, VT - BI: equityholders' payoff when renegotiation is impossible 
D'(VT) minJVT - K(VT), BI: debt's payoff when renegotiation fails 
EF(VT) VT - K(VT) - DF(VT): equity's payoff when renegotiation fails 
DS(VT) DF(VT)+(l -O)K, ES(VT) = EF(VT)+OK: debt's and equity's payoffs in successful 
renegotiations (the Nash bargaining solution). 

Equityholders' expected payoff if they propose renegotiation is: 

E R(V F(VT) 
T) = q)ES(VT) + qE 

F(V F(V 
= (I-q)[E T) + OK(VT)] + qE T) 

VT-K(VT)-mlnfVT-K(VT), B}+(l-q)OK(VT) 

= maxIO, VT -B- K(VT)} + (1 - q)OK(VT). 

32 One can assume a specific form of F(-) to obtain closed-form expressions for Do. However, for our purposes 

the hypotheses remain invariant to different, distributional assumptions. 
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Equityholders propose renegotiation if and only if ER(VT) > E'(VT) = i-nax(VT - B, 0). This 
yields the renegotiation condition: 

VT <V =- B+ (1 - q)OK. 

Clearly, under Nash bargaining with perfect information, debtholders never reject proposed 
renegotiations. Their expected payoff in equilibrium equals the contract-specified B whenever 
VT > V. if 0< VT <'V: 

F(V DT(VT) [(I - q)DS(VT) + qD T)] 

[ F(V D T) + (1 - q)(1 - O)K(VT)] 

[VT - (q +0- qO) minjVT, K}J. 

The date 0 value of the debt is the expectation of the payoff under the equivalent martingale 
measure: 

Do = e-, T E* [DT(VT)l 

IV 
=e -rT 

[10 
VT dF 

-FrV 

00 (fK 

B dF- (q+O-qO) VT dF + 
fý 

K dF 
0 

)1 

K7 

e-r-i [j (VT - (q +0- qO) minjK, VTJ) dF 
01 

jv"o 
B dFl, 

which is formula (3.1). Next, we prove Hypotheses 1-5.33 Define a monotonic transformation 
D= Doe'T 

Hypothesis 1: ý22- fo (q +0- qO)dF - q(1 - q)OKf (V) < 0. aK 

Hypothesis 2: ! 2D- (1 - q) n1in(K, VT)dF - q(1 - q)K 
2f (f7) < 0. 

ao 

Hypothesis 3: The probability of default PV dF Therefore: fo, 
- 

Op 
7) < 0. OKf (f 

Oq 

Conditional on default, the recovery rate is: 

v (VT - (q +0- qO) min(K, VT)) dF 

F(V) 

and so 

, gp fov(l - 0) min(K, VT)dF - F(IV) - OKf (V)p 
< 0. 

49q 
F(V)2 

Hypothesis 4: The following assumptions are sufficient for the result to hold. 

Assumption 1: f (VT) is an increasing function in the neighborhood of 
Assumption 2: q ý! 1-20 

2(1+0) 

Assumption 1 places restrictions on the convexity of function F near V. Assumption 2 

33 Hypotheses are derived for debt prices rather than spreads, which results in a change in signs of the 
derivatives. 
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excludes cases where q and 0 are simultaneouslY small. 

02 Dv 2f 2f. 
min(K, VT)dF + qK (I - 0)(1 - q)K 

0 OqOO 
f 

Using Taylor's expansion and Assumptions 1-2: 

02 D> 
qK2f _ (1 - 0)(1 - q)K2f + K2f (I - q)O = 2(q +0+ qO) -1>0. OqaO 

2v 
)20Kf <0 Hypothesis 5: joýD-a-o =- fý (I - &F - 2q(l - q)Kf - (1 -q aKaO 

This establishes the first part of the hypothesis. For the second part the following assump- 
tions are sufficient: 
Assumption 1: f (VT) is an increasing function in the neighborhood of V. 
Assumption 2': q> ý1ý02 2+0 

These assumptions play the same role as in Hypothesis 4. 

02D v 

aqo9K 
JK 

(1 - O)dF + 2qOKf - (I - 0)0(1 - q)Kf. 

Using Assumptions 1-2 and Taylor's expansion, 

02 D 
2Kf O(q - (I - 0)(1 - q)) < 0. 5-q, OK <- 

3. A. 2 Details of the spread estimation procedure 
For each observation retained in the sample we calculate the accrued interest for the settlement 
day. A problem with the dataset that we use (bond trades recorded by the National Association 
of Insurance Commissioners) is that insurance companies may themselves choose the day they 
record as the settlement day. Therefore, some prices could be observed on trading days, while 
others on settlement days. Furthermore, settlement days may vary and depend upon the agree- 
ment of parties. We treat all trades as if they occurred on the settlement day. Potential errors 
caused by doing this are mitigated when we calculate spreads as discussed below. Numerical 
simulations suggest that while the magnitude of potential errors is very small for the majority 
of cases, they become more important for very short maturity bonds with large coupons. We 
deal with this by excluding all bonds with time to maturity at the date of trade less than one 
year. 

In the first stage, we calculate the annual yield to maturity of each corporate bond trade 

using the invoice price of the bond (equal to the flat trade price from the database plus accrued 
interest that we calculate) and its cash-flow structure. In the second stage of the estimation we 
obtain the yield to maturity on a portfolio of risk-free zero-coupon bonds that replicates the 

promised stream of cash flows from the corporate bond using STRIPS' yields at the trade date. 

STRIPS have quarterly or semi-annual seasonal cycles with maturities on 15th of February, May, 

August and November. We replicate each cash flow using a linear approximation of yields. 
Discounting each cash flow by the resulting risk-free rate gives the price of the constructed 

government bond with matched cash flows. Using this invoice price, we estimate the yield to 

maturity using the same formula as for the corporate bond. Finally. subtracting the matched 

risk-free yield from the corporate bond yield gives the corporate bond spread. 
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CHAPTER 

FOUR 

Do Bankruptcy Codes Matter? * 

4.1 Introduction 

Chapters 2 and 3 evaluated the extent to which such assumptions of debt-pricing models as the 

existence of a default boundary and the possibility of strategic default are supported by the 

data, and demonstrated the limiting nature of the literature's simplifying assumptions. This 

Chapter focuses on another reason why the applicability of much of the existing knowledge 

may not be general, namely, that country-specific idiosyncrasies may greatly affect lending and 

reorganization practices. Using a large sample of defaulted firms from ten banks in France, 

Germany, and the UK, it examines how bank lenders respond to different levels of creditors' 

rights embodied in country bankruptcy codes, and the extent to which observed adjustments 

help mitigate particular aspects of the law. 

For similar firms filing for bankruptcy in different countries, we could expect different out- 

comes for creditors depending on the level of creditor protection provided by the bankruptcy 

code. For example, recovery rates may be lower in debtor-friendly countries, where creditors 

have little control over the bankruptcy process. However, in anticipation lenders may adjust 

both the terms of the loan contract, such as the required level of collateral, as well as their 

reorganization practices following default. Such adjustments would affect the characteristics of 

defaulted firms and reorganization practices, mitigating the influence of the bankruptcy code on Z: ) 
*This chapter is co-authored with Julian Franks. Both authors equally contributed to the project. 
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the outcome of default. We study whether important differences in outcomes across countries 

persist after these adjustments, both in terms of creditors' recovery rates in default, and in the 

pricing of the original loan contract. 

This study focuses on France, Germany, and the UK, because the levels of creditor protection 

in these countries are very different. In the creditor- unfriendly code of France the State imposes 

court- administered procedures in bankruptcy with the explicit objective of preserving the firm as 

a going concern and maintaining employment. To achieve these goals, French bankruptcy courts 

are not required to sell a bankrupt concern to the highest bidder. The role of creditors is reduced 

to an advisory function, and their approval is not required to execute a reorganization plan 

chosen by the court. By contrast, in the UK, although the State provides court- administered 

bankruptcy procedures, secured creditors can veto them and enforce the default provisions 

specified in the debt contract instead. In the principal UK procedure (known as administrative 

receivership), upon default secured lenders have full discretion to realize the firm's assets as they 

choose, and their actions cannot be challenged in the courts. Germany provides an intermediate 

level of creditor protection, where collective court- administered procedures are imposed on the 

parties in bankruptcy, but creditors retain significant control over the restructuring process, 

and their agreement is required to approve a reorganization plan. These differences across the 

three countries are reflected in La Porta et al. 's (1998, LLSV) scores for creditors' rights, which 

range from a minimum of 0 for France, to 3 for Germany, and to a maximum of 4 for the 

UK. The question we address is, how much do these differences matter both for restructuring 

practices and outcomes of defaults, and for the terms of the loan at origination. 

This Chapter uses a unique dataset of 2280 small-to-mediurn size firms in France, Germany, 

and the UK, almost all privately owned, which defaulted on their bank debt. The data have been 

collected specifically for this study, under the initiative of Standard and Poor's Risk Solutions, 

from the private records of ten commercial banks, each with a significant market share in their 

respective country. The data include detailed information on the terms of the loan contract 

of the defaulting firm, the event of default and its resolution (either bankruptc, y or workout), 

collateral values and sale proceeds, and lenders' recovery rates. 

Our analysis shows that in response to the large differences in creditors rights across the 

three countries, baiiks adjust both the terms of lending at loan origination, and reorganization 
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procedures subsequent to default. With these adjustments overall recovery rates narroýN, across 

the three countries, but large differences still remain. Our findings are summarized as folloi,,,, s. 

First, we find that banks' recovery rates in default are significantly different across countries 

when we control for firm characteristics, collateral, and the state of the economy. The ordering of 

recovery rates in the three countries is the same as the ordering of LLSV scores cited earlier. The 

differences are much more pronounced in formal bankruptcy procedures, where the influence of 

the bankruptcy code is greatest. Contrary to our expectations, differences in outcomes in formal 

bankruptcies do not appear to translate into sharp differences for out-of-court procedures, where 

recovery rates are very similar across countries. 

Second, we find that the incidence of formal procedures in France among defaulted firms 

is close to that in the UK, even though the lack of control rights results in significantly lower 

recoveries in bankruptcy for French banks. A factor that may increase the level of bankrupt- 

cies in France is the provision in the French code that imposes severe (criminal) penalties on 

managers who do not report liquidity problems to the authorities in a timely fashion, which 

may precipitate bankruptcy. We also find that, even though control rights in the UK are con- 

centrated in the hands of secured creditors, the incidence of piecemeal liquidations is lowest in 

the UK, contrary to the predictions of Hart (2000) and Acharya, Sundaram, and John (2004). 

UK banks explicitly favor going concern sales (see Franks and Sussman, 2005). 

Third, collateral is the most important determinant of recovery rates in this size sector. 

Depending on the rights of secured creditors, the same collateral in different countries can have 

very different values for the bank. While real estate is by far the most important collateral type 

in Germany and the UK, contributing about one fifth of total bank recoveries, it accounts for 

only five percent of recoveries for French banks. Low realizations of real estate and many other 

collateral types in France reflect the dilution caused by preferential creditors in the distribution 

of sale proceeds, as well as the ability of French courts to sell collateral at a price below the 

highest bid. In contrast, accounts receivable can be realized directly by banks, and the proceeds 

are not subject to dilution by preferential creditors. As a result, receivables provide the largest 

contribution to recoveries in France. 

Fourth, French banks respond to such dilution of the rights of secured creditors b, ý' demand- 

ing higher levels of collateral per dollar of debt. Nloreover, the composition of different types of 
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collateral reflects their expected value in bankruptcy to the bank; as a result, the most widely 

used collateral in Germany and the UK is real estate., while in France it is receivables. 

Fifth, even in the presence of all these adjustments, default outcomes in the three countries 

remain siunificantly different. Median undiscounted recovery rates for the bank are 92% in the 

UK, 67% in Germany, and 56% in France. Notwithstanding these differences, they would be 

even larger in the absence of endogenous adjustments. Delays in the realization of assets in 

bankruptcy reduce economic or discounted recovery rates, and the effects of delays are largest 

in Germany and smallest in the UK. 

Finally, we find that, despite the lack of creditor protection in France resulting in the lowest 

recovery rates among the three countries, pre-distress interest margins are similar to those in 

the UK, and lower than in Germany. It is unlikely that this finding can be explained by lower 

ex ante default probabilities, as bankruptcy rates in France are significantly higher than both 

in Germany and the UK (Claessens and Mapper, 2003). 

This Chapter contributes to the literature studying the influence of creditors rights on debt 

contracts and distressed reorganization. Claessens and Klapper (2003) analyze how legal origins 

and creditor protection affect the incidence of formal bankruptcy procedures at a country level 

for a panel of 35 countries. Qian and Strahan (2005) examine their influence on the terms 

and pricing of bank loans, while Bae and GoYal (2004) focus on the effect of property rights on 

loan spreads across countries. These papers find that differences in creditors rights, particularly 

relating to the treatment of collateral, significantly influence the terms of loan contracts. ' Unlike 

these papers, we focus on a detailed study of bankruptcy laws at the firm level in a small number 

of countries, instead of a limited number of metrics of creditor rights in a wide cross-section 

of countries. This approach allows us to relate directly the differences in debt contracts and 

outcomes to particular provisions of a code, such as the dilution of collateral proceeds in France. 

This Chapter documents reorganization practices for small French, German, and UK firms 

in default. Most available evidence on financial distress comes from large US corporations. 2 

Studies of other jurisdictions include papers on bankruptcy auctions in Finland by Ravid and 

'Several papers, including La Porta et al. (1998) and Djankov, McLiesh and Shleifer (2004), study at the 
country level whether the development of debt markets is related to investor protection and the country's legal 

origin. 
2 See Asquith, Gertner and Scharfstein (1994), Franks and Torous (1994), Gilson, John and Lang (1990), and 

Weiss (1990). 
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Sundgren (1998), and in Sweden by Str6mberg (2000) arid Thorburn (2000). Data limitations 

usually restrict available evidence on distressed restructurings to formal bankruptcies. An 

exception is Franks and Sussman's (2005) study of small company reorganizations in the UK. 

We know of no other paper that would provide a comparative study of defaults in different 

countries strictly controlling for data comparability. Finally. we contribute to existing studies 

of recovery rates' by documenting the levels and determinants of recovery rates for small firms 

in France, Germany, and the UK. 

The remainder of this Chapter is organized as follows. The next section briefly outlines the 

main features of bankruptcy codes in France, Germany, and the UK, and provides a discussion 

of our hypotheses concerning the effects of bankruptcy codes on debt contracts and outcomes 

of default. Section 4.4 describes how our dataset was collected. and reports summary statistics, 

banks' recovery rates, and the importance of both the level and types of collateral. Section 4.5 

provides evidence on the importance of codes to outcomes including reorganization procedures 

upon default, recovery rates and interest margins at loan origination. Section 4.6 concludes. 

4.3 Bankruptcy codes and testable hypotheses 

4.3.1 Bankruptcy codes in the three countries 

Bankruptcy laws and procedures in France, Germany and the UK are significantly different. 

Both the French and German codes require both collective procedures and court supervision, 

while the UK requires neither. The French code emphasizes the preservation of the going con- 

cern and employment, while the UK leaves the contracting parties to the debt contract largely 

free to implement the procedure stipulated in the contract. These differences are reflected in 

the scores for creditor rights constructed by LLSV (1998) cited earlier. They illustrate that 

the three countries in our study correspond to very different creditor protection environments, 

from very low protection in France to very high in the UK, with Germany in between, albeit 

closer to the UK. 
3 See Altman and Kishore (1996), Altman et al. (2002), and Acharya, Bharath, and Srinivasan (2004) for US 

evidence regarding bond recovery rates. Studies of bank loan recovery rates include Gupton, Cates and Carty 
(2000) for a sample of 121 traded bank loans of large US corporations, and Araten et al. (2004) for non-traded 
bank loans in an internal study for JP Morgan Chase. The results in the latter paper pertaining to small-firm 
defaults provide it US benchmark of comparison for the results for our three European countries. 
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Table 4.1. Bankruptcy procedures in France, Germany, UK and US 

The table lists principal bankruptcy procedures in the UK, France, Germany. and tile US, and 
compares their main characteristics. The bottom row reports creditor protection scores for the 
four countries given by La Porta, Lopez-de-Silanes, Shleifer and Vishny (1998). 

UK France Germany 

Main proce- Administrative Redressement 
dure 

ý 
receivership judiciare 

Insolvenzordnung 
(the 1999 code) 

Bankruptcy 
trigger 

Control rights 

Default 
(covenant 
breach) 

Cessation 
of payments 
(inability to 
meet current 
liabilities) 

Cessation of pay- 
ments or over- 
borrowing 

Creditors under 
court supervision 
(secured creditors 
have more power) 

No ob- 
jective 
test 

3 months 

Debtor, credi- 
tors collectively, 
bankruptcy 
court supervi- 
sion 

Secured 
creditor 

Automatic None 
stay 

Super-priority None 
financing 

Dilution of se- 
cured claims 

I None 

LLSV cred- 
itors score 
(max=4) 

Creditors' ap- 
proval required 

Limited 

us 

Chapter 11 Chapter 

No objective 
test. Solvent 
firm may enter 
Chapter II 

Týustee 

Unlimited None 

Yes None 

Limited None 

4 

Court- 
appointed 
administrator 

Unlimited 

Yes 

Significant 

0 3 I N/A 

Table 4.1 provides a summary of the main features of the principal bankruptcy procedures of 

the three countries and those of the US for comparison. In the UK, in the event of bankruptcy 

control rights pass to the creditors. In the principal procedure, administrative receivership, a 

secured creditor (designated in the debt contract) appoints a registered insolvenc. y practitioner 

(called 'an adininist rat ive receiver') to assume all the powers of the company's board of directors, 

with the sole purpose of realizing sufficient funds to repay the debts owing to the secured 

creditor. The receiver has no duty to consider the interests of other lenders, in part icular the 

unsecured, and has full discretion over whether to sell the firm as a going concerii or close it 
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and liquidate its assets piecemeal. However, he must respect, the security rights of other lenders 

and the order of prioritý- of their claims, as provided for in the loan contracts, for more details 

see Franks and Sussman (2005). 

1n France, in bankruptcy the court appoints an administrator who takes control of the 

company. The objectives of the administrator, as specified by statute, is to maintain the firm 

as a going concern, preserve employment, and satisfy creditors' claims, in that order. The 

court decides whether the firm should be liquidated or preserved as a going concern, and in 

the event of a sale, the court can choose a low-value bid if it provides for better prospects of 

employment preservation (see evidence from Blazy, 1989). Creditors cannot veto the decision 

of the court-appointed administrator, and can only communicate their concerns through non- 

binding recommendations of a court-appointed creditor representative. 

In Germany, the current bankruptcy code took effect in 1999, although it was passed in 

1994. Under the most recent code, a court-appointed administrator supervises the bankrupt 

company and devises a plan of reorganization. The new code introduced for the first time an 

automatic stay of three months on creditors' claims, the potential for supra priority finance and 

majority voting rules for approving the reorganization plan. A majority of secured creditors is 

required for the plan to be approved. 

The differences in the three bankruptcy codes are best seen from the perspective of a secured 

creditor. In the UK, upon default secured creditors are firmly in control of the company. 

Because there is no automatic stay against creditors' claims or provisions for supra priority 

finance, the receiver is often under some pressure from secured creditors to sell the assets 

expeditiously. Unsecured creditors have few control rights and do not participate in the sale 

of the firm's assets, which severely limits their bargaining power. They do not, as a matter of 

contract and practice, obtain any payout unless secured creditors' claims have been completely 

satisfied. As a result, there are no deviations from strict absolute priority, and recovery rates 

for junior creditors are negligible. 

In Germany, the position of secured creditors is a little weaker, since a collective procedure 

is imposed on the parties, with a three month automatic stay on all claims. Although majority 

voting procedures can dilute the rights of dissenting creditors, the approval of a majority of 

secured creditors is required for any plan to be passed 1). y the court. 
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In France, the rights of secured creditors are most at risk. as their approval is not require(I 

to confirm a reorganization plan, nor is it required to sell their collateral. In addition, the 

State places its own claims and those of employees first in priority when collateral is sold in 

bankruptcy. Some types of collateral, such as guarantees and receivables, avoid this dilution of 

the secured creditors' claims. In these cases the secured creditor is first in priority. The rights of 

secured creditors are further diluted by the ability of the administrator in bankruptcy to raise 

supra priority finance during the bankruptcy process without the approval of creditors. Supra 

priority is also available in Germany, but creditors' approval is required. It is not available in 

receivership in the UK. 

Chapter 11 of the US code provides important provisions limiting creditors' rights, such as 

automatic stay, debtor in possession, and supra priority financing. The bankruptcy process is 

supervised by the court, but in general all creditor classes must approve the reorganization plan, 

although they are subject to non-unanimity rules. Thus, the US bankruptcy code is neither as 

creditor- friendly as that of the UK, nor as hostile as that of France. 

4.3.2 Testable hypotheses 

The need for a state-imposed bankruptcy code can be justified if market frictions preclude 

efficient recontracting of distressed firms, thereby requiring statutory constraints on the im- 

plementation of default clauses in the debt contract. 4 Ayotte and Yun (2004) study the link 

between an optimal bankruptcy code and the legal environment, and show that the propensity 

to granting control rights to the creditors in bankruptcy should be higher in countries with 

inefficient judicial systems and a low-quality judiciary. 

Given any bankruptcy code, Coase's theorem suggests that market participants will respond 

to minimize costs and inefficiencies. In particular, we would expect that in creditor- unfriendly 

jurisdictions private contracting through changes in lending practices will in part overcome 

constraints on lending. Djankov, McLiesh, and Shleifer (2004) argue that banks may respond 

to the lack of control rights in bankruptcy by rel-\., lng on better screening and monitoring of 

4 Von Thadden, Bergl6f, and Roland (2003) argue that in the presence of renegotiation frictions in an incom- 

plete contracting framework it may be desirable to issue debt claims which become jointly inconsistent if the firm 
defaults. The ex post creditors conflict and the possibility of creditor runs in their model give rise to bankruptcy 

rules as a necessary part of the optimal financing contract. 
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borrowers ex ante. Qian and Strahan (2005) find that loan characteristics at origination, such 

as maturity and the presence of collateral, depend on creditors' rights protection. Acharya, 

Sundaram, and John (2004) show that the optimal capital structure choice for given asset 

characteristics depends on the allocation of control rights in bankruptcy. In this Chapter, we 

use a sample of defaulted firms to study how reorganization practices are modified depending 

on the country's bankruptcy code, and the extent to which such adjustments allow banks to 

mitigate creditor- unfriendly provisions of the code and reduce their losses in default. 

Our first hypothesis predicts that for similar firms across the three countries banks' recovery 

rates in formal bankruptcy will increase with the level of creditor rights, implying the lowest 

recovery rates in France and the highest in the UK. Since French bankruptcy courts are not 

obliged to sell bankrupt concerns to the highest bidder, the value of the firm's assets will on 

average be reduced even in the absence of direct bankruptcy costs. These lower sales proceeds 

will be further diluted by preferential creditors, and result in lower recovery rates for secured 

creditors. By contrast, German banks retain significant control over the bankruptcy process, 

while UK banks have virtually all the control rights to recover their claims, and therefore are 

likely to achieve higher recovery rates. 

It is important to stress that it is only for similar firms in formal bankruptcies that this 

hypothesis holds. By similar we mean defaulted firms are distressed to the same degree. 5 

However, legal provisions in the Rench code subject managers to criminal penalties for failing 

to report liquidity problems promptly to the Bank of France, thereby encouraging them to 

report default early. An early default may allow lenders to take remedial action and increase 

their recovery rates. Also, if the composition and level of collateral alters in response to poor 

creditor protection, then recovery rates will also alter. The hypothesis also does not directly 

extend to recovery rates in informal renegotiations, which are not subject to bankruptcy rules. If 

the ratio of workouts to formal procedures also changes in response to poor creditor protection, 

then such adjustments may in principle alter the country's ranking in terms of recovery rates 

when all defaults (bankruptcies and workouts) are included. 

Our second hypothesis concerns how bankruptcy codes may affect the relative incidence 

5 Due to data limitations, we do not address the important question of whether firms in different countries 
default at different stages of economic distress, implying different firm market values on entering default. See 

Davydenko (2005) for US evidence on the determinants of timing of default. 
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of formal versus mformal procedures. 6 Since banks in France have limited control rights 'n 

bankruptcy, resulting (as we show) in low recovery rates, they may rely more on informal 

procedures than banks in other countries. However, this prediction is not unambiguous for a 

number of reasons. First, legal provisions require French managers to report liquidity problems, 

which may increase the proportion of formal bankruptcies among defaulted firms. Second, 

the greater control rights that UK banks enjoy in bankruptcy procedures may increase their 

bargaining power outside bankruptcy, making workouts easier to negotiate with firm owners. 

Third, borrowing from multiple banks is much more common in France and Germany than in 

the UK, potentially increasing renegotiation frictions and making workouts more difficult. It is 

an empirical question which of these effects dominates. 

While the first two hypotheses are related to default outcomes and preferred reorganization 

procedures, the third concerns the effect that bankruptcy codes have on the terms of the debt 

contract at origination, in particular those related to collateral. If, as we expect, the lack 

of control rights of secured creditors over the sale of assets and the dilution of their claims, 

lower the value of collateral for French banks, then the banks may respond by demanding more 

collateral per dollar of secured loan to ensure the same level of security protection. 7 Moreover, 

we expect French banks to rely more on particular types of collateral, which they can sell 

directly rather than through the bankruptcy courts, and which therefore are not subject to 

dilution by preferential creditors. 

Finally, we hypothesize that loan interest spreads at origination will reflect expected losses 

from loan portfolios in each country. In particular, unless defaults rates are lower in France, 

the low recovery rates in default there should result in higher loan spreads at origination. The 

assumption regarding default rates is important, since if the overall loan portfolio quality is 

better in Rance due to more efficient screening and monitoring, then ex ante expected default 

losses could be lower than in other countries, despite high loss rates for those few firms that do 

6 Claessens and Mapper (2003) study how the proportion of firms that file for bankruptcy each year depends 

on creditors rights. However, since they have no data on workouts, it is unclear whether the differences they 

report across countries are due to different default rates, or to the relative incidence of workouts conditional on 
default. 

7 Qian and Strahan (2005) find that the presence of automatic stay on assets reduces the proportion of loans 

which are secured. By contrast, we look at the amount of collateral required for secured loans. We contrasi our 
findings with theirs. 
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default. 8 While we only observe spreads for defaulted firms, we use default frequencies reported 

in the literature in conjunction with our evidence on recovery rates to assess the merits of this 

proposition. 

4.4 Data description 

4.4.1 Data sources and sampling procedure 

Ten banks participated in this study, three in France, three in Germany, and four in the UK. 

Each observation in the sample corresponds to a particular firm that defaulted during the 

sample period. 1n the large majority of cases our bank was the borrower's main bank. We 

collect for each firm data on loan terms at origination, including limits, maturity and interest 

rate margins. We also collect information on measures of distress, details of the default event 

and its resolution, recovery rates for creditors, the different types of collateral at default and 

their realizations. We compare these realizations with the value of the collateral on the books 

of the bank and with the loan outstanding. Where the banks provided us with names of the 

companies, we use public data sources to supplement bank records on balance sheet and P&L 

account information and details of reorganization proceedings. 

To focus on small-to-mediiiiii-sized enterprises (SMEs), we apply the following size criteria: 

we include in our sample firms with annual sales turnover below 75 million Euro and total debt 

outstanding with the participating bank in excess of 100 thousand Euro. 9 We applied Basel 11 

default definitions to select companies in our sample. A company was considered in default and 

included in the sample if any of the following default conditions were present: the bank's loan 

was more than 90 day past due on a scheduled debt payment, formal insolvency proceedings 

were initiated against the borrower, a specific loss provision was raised by the bank against 

the exposure, or the bank's officers, using an internal rating, indicated that a material loss was 

likely. Our conversations with banks' officers indicate that in practice in the great majority of 

'Qian and Strahan (2005) regress loan spreads on creditor protection variables, and find no significant 

association. Their interpretation is that the effect of such variables is absorbed by debt contract terms. This 

implies that there are offsetting effects both on the probability of default and on recovery rates. We later shov; 
that this is unlikely to explaiii differences in spreads for our countries. See also Bae and Coyal (2004). 

9While Basel 11 accord defines the SNIE segment in terms of turnover, the requirement that profit arid loss 

account data be available for all companies in the sample would greatly reduce its size. We therefore defined the 
lower bound on firm size in ternis of debt outstanding rather than turnover. 
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cases it is the last three criteria that were important for the selection of the sample, but that it 

is unlikely that an officer would downgrade a borrower to default unless a scheduled payment 

was more than 90 days due or the loan limit was exceeded. 

To monitor the quality of data collection, particularly in light of differences of language and 0 
institutions, we contracted with scholars and practitioners in each of the three countries who 

had local knowledge of the bankruptcy code and familiarity with data collection for distressed 

firms. For each country, a template was designed to collect data on a company by compailY 

basis. A similar template was used for all banks within a country to ensure data comparability. 

We conducted numerous interviews with authorities in the banks responsible for managing 

distressed firms, and in many cases we were allowed unrestricted access to the original banks' 

files. We also held extensive conversations with insolvency practitioners and judicial authorities 

in the three countries in order to improve our understanding of bankruptcy laws, procedures 

and practices. 

An important issue in our study is one of comparability of data across banks both within and 

across countries. We discuss these issues below and explain how we control for any perceived 

differences. 

4.4.2 Summary statistics 

Table 4.2 reports the number of companies in our sample, recorded by the date of default 

and by country. The UK and German samples are concentrated in the years 1996-2003, while 

the French sample is more widely spread over the period 1993-2003. Table 4.3 shows the 

number of firms in each country by broad industry group. In each of the three countries, the 

defaulted SMEs axe most frequently found in wholesale/retail trading and less frequently in the 

construction business. There are very few financial services or utility firms of this size. 

Company characteristics are summarized in Table 4.4. Accounting data are taken from the 

last accounts published immediately prior to the default date. As a result, leverage is almost 

certainly above the level at loan origination. Average sales turnover before default is similar 

in the three countries, E17.4 million in the UK, E18.6 million in France, and E23-8 million 

in Germany. Average book leverage at default is 61% in the UK, 65% in France and 87% in 

)h compared with those for iioil-d 'stressed listed firms reported Germany. These numbers ýAre hig- 
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Table 4.2. Sample size by year of default 

The table reports the number of firms in the sample in each of 
the the three countries by year of default. The sample consists of 
defaulted firms with loan exposure at default to the participating 
bank greater than EIOOK and with annual turnover less than E75 
Mil. The default event is defined according to Basel 11 criteria as 
described in Section 4.4. 

Year UK France Germany Total 

1984-1992 1 64 2 67 
1993 0 94 0 94 
1994 4 88 3 95 
1995 2 79 6 87 
1996 18 80 25 123 
1997 80 52 54 186 
1998 102 31 68 201 
1999 129 18 37 184 
2000 332 29 8 369 
2001 410 27 28 465 

2002-03 339 21 28 388 
N/A 1 3 17 21 

Total 11418 586 321 2,280 

by Rajan and Zingales (1995), which are 48%, 38%, and 28% for France, Germany and the UK, 

respectively. A second measure of distress, the current ratio (current assets/current liabilities), 

suggests higher liquidity for Rench firms at 1.35, compared with just 1.05 in the UK; both 

are well below the healthy firm's minimum of 2. The higher ratio for French companies may 

be affected by a legal provision that compels Rench managers to report when they are having 

difficulties paying suppliers-10 High leverage and low current ratios confirm that firms in all 

countries are seriously distressed. 

Defaulted firms in the sample are rarely start-up firms, with the median age at default 

varying from 7 years in the UK to more than 15 years in Germany. They have long-standing 

relationships with the main bank, ranging from 3.8 to 4.9 years (medians). Column (6) of Table 

4.4 shows the proportion of defaulting firms that enter formal bankruptcy procedures. The 

proportion is similar in the UK and France, at 75.4% and 78.0%, while in Germany it is higher 

itt 86.9% of defaulted firms. Thus, the incidence of informal workouts conditional on a Basel 11 

'OAs discussed below, the requirement to report distress earlier may also affect the proportion of formal 

procedures among defaults in France. 
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Table 4.3. Industry classification of defaulted companies 

The table reports the number of firms in the sample 1: ýy broad 
industry group. The sample consists of firms with loan exposure 
at default to the participating bank greater than E1OOK and with 
annual turnover less than 4E75 Mil., that defaulted on their bank 
debt according to Basel 11 criteria. 

Industry UK France Germany Total 

Construction 84 25 25 
_ 

134 
Heavy manufacturing 135 82 43 260 
Light manufacturing 143 107 33 283 
Services 155 47 11 213 
Wholesale/ retail trade 230 159 57 446 
Other business activities 202 90 47 339 

Total 949 510 216 1675 

defaiilt event in the SME sector is relatively low in our sample, especially in Germany. This is 

a much higher proportion of bankruptcies than those reported bý' Franks and Sussman (2005) 

for the UK; they report that only 31.5 percent of their sample of distressed companies entered 

bankruptcy. While companies in their sample are of similar size to ours, they include firms that 

banks classified as distressed, but which did necessarily default according to the formal Basel 11 

definition. This comparison suggests that bankruptcy is a much more likely outcome when the 

firm defaults than when it simply becomes distressed. We know of no comparable statistics for 

smaller unlisted firms in the US. For a sample dominated by large publicly listed firms, Gilson, 

John and Lang (1990) report that only 53% of distressed US firms end up in Chapter 11, while 

about 47 percent successfully restructure outside of formal bankruptcy. 

Finally, the last column of the table reports the proportion of piecemeal liquidations, where 

the firm is closed prior to asset sale. These include liquidations in bankruptcy as well as private 

sales, although the latter are small in number. The proportions are similar in France and 

Germany, 62.0% and 56.9%, respectively, but much lower in the UK at 42.9%. These results 

are not consistent with predictions based upon some of the literature. For example, Hart (2000) 

suggests that because senior secured creditors are in control of the UK bankruptcy process, thev 

will have less interest in the going concern value and as a restilt there will be more inefficient 
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Table 4.4. Firm characteristics 

The table reports sample statistics for the firms in the sample. Turnover is sales turnover before default - Leverage is the ratio of total debt to the sum of total debt and shareholders equity. Current raho is 
the ratio of current assets to current liabilities. Age is the age of the compaii 'y 

from incorporation to 
default. Years wZth the bank is the age of the relationship with the participating bank at default. Formal 
bankruptcy and Piecemeal hquidahon are the proportions of defaulted firms in each country which were 
reorganized under formal bankruptcy and liquidated piecemeal (in or out of bankruptc., y), respectively. 
Turnover, Leverage and Current ratio are as of the date of the last pre-default audited accounts dated 
no more than 12 months before default, if available, or management accounts otherwise. The sample 
consists of firms with loan exposure at default to the participating bank greater than EIOOK and with 
annual turnover less than E75 Mil., that defaulted on their bank debt according to Basel Il criteria. 

Turnover 
(, E Mil. ) 

Leverage Current 
ratio 

Age 
(years) 

Years with 
the bank 

Formal 
bankruptcy 

Piecemeal 
liquidation 

UK Mean 17.37 0.61 1.05 14.0 7.3 75.4% 42.9% 
Median 5.460 0.66 0.85 7.3 4.3 
St. Dev. 34.27 0.74 1.53 16.8 8.0 
N 195 209 226 915 955 863 266 

F'rance Mean 18.56 0.65 1.35 18.6 9.3 78.0% 62.0% 
Median 5.738 0.63 1.01 8.6 4.9 
St. Dev. 48.95 0.36 1.29 23.9 14.2 
N 209 57 60 218 504 533 347 

Germany Mean 23.81 0.87 N/A 24.8 7.7 86.9% 56.9% 
Median 11.72 0.79 15.4 3.8 
St. Dev- 39.39 0.94 26.8 13.2 
N 67 60 80 256 267 51 

(piecemeal) liquidations. " Comparisons of the percentage of going concerns across our countries 

should particularly favor France because of the explicit commitment in the bankruptcy code 

towards the preservation of the going concern, even though piecemeal sales may imply higher 

proceeds. Other factors may be affecting outcomes, including macro-economic conditions which 

may constrain the supply of buyers bidding for bankrupt firms, and the competence of banks 

in managing distress. Subsequent regressions confirm the observed patterns of bankruptcy and 

liquidation across the three countries, controlling for particular firm characteristics that max, 

influence the outcome of reorganization. 

"This argument assumes that Hie senior creditor is not impaired in default and therefore is not the residual 

claimant. 
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4.4.3 Firm debt characteristics 

Table 4.5 summarizes the characteristics of the debt outstanding with the banks, on the de- 

fault date. Although some firms may have banking relationships with several banks, we haN, e 

information from participating banks only on their own debt facilities. For more than 90% of 

firms in the UK sample, our bank is the main bank lending to the firm. For the French sample 

the equivalent figure is lower at 59%, reflecting the fact that borrowing from several banks is 

much less common in the UK. 

Throughout our analysis, we include all loans and overdrafts (credit lines) outstanding 

for the firm with the participating bank. We also have data on 'non-cash' facilities, such as 

performance bonds, guarantees, and interest rate swaps; however, these are excluded from our 

analysis, since our evidence suggests that they do not involve significant credit risk for the bank 

even when the firm becomes bankrupt. In much of our analysis, we aggregate all cash facilities, 

calculating the firm's total debt outstanding as well as the total loss on such facilities, and 

report the bank's overall recovery rate for the firm. This approach allows us to avoid the issue 

of the arbitrary allocation of recovery proceeds to different related loans by banks, and focus 

on bank's total losses. 

Table 4.5 shows that the average total debt outstanding at default with the bank, called 

Exposure at Default (EAD), is E960,000 in the UK, C600,000 in France, and E2.41 million in 

Germany. The medians are smaller, at : E244,000, E269,000, and E1.23 million, respectively. 

These statistics confirm that German firms in the sample are larger than those in the UK and 

France on the basis of debt exposure as well as sales turnover. In the analysis below we use 

total debt exposure to the reporting bank as a measure of a company's size. 

The second column in Table 4.5 reports the proportion of EAD that is secured (collater- 

alized) at the time of default. The table shows very substantial differences in the levels of 

collateral across the three countries. While the median value of collateral in Germany is only 

41% of the total debt outstanding, it is 62% in the UK, and as high as 104% in France. The 

figures suggest that German firms appear to be able to borrow without posting as much col- 

lateral as UK or French firms. Since we show that collateral has a major impact on creditors' 

recovery rates, high levels of collateral in France suggest that banks can mitigate the effects of 
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Table 4.5. Bank debt characteristics 

The table reports sample statistics by company on loans, overdrafts, and other cash facilities 
outstanding with the bank at default date. Exposure is the total debt amount outstanding on cash 
facilities owed to the participating bank at the date of default. Fraction secured is the value of 
collateral and guarantees at default as a percentage of exposure. No. of loans is the number of 
cash facilities at default. Long-term is the value-weighted fraction of facilities with initial maturitY 
more than 1 year. Fixed-rate is the value-weighted fraction of facilities with a fixed interest rate. 
Maturity if long-term is the average initial lending term for facilities with maturity exceeding one 
year. Interest margin is the equivalent fl oati ng-rate- loan spread over the 3-month LIBOR rate in 
each country at loan origination, measured in percentage points. The sample consists of firms with 
loan exposure at default to the participating bank greater than 4E100K and with annual turnover 
less than E75 Mil., that defaulted on their bank debt according to Basel 11 criteria. 

Exposure 
(E Mil. ) 

Fraction 
secured 

No. of 
loans 

Long- 
term 

Fixed- 
rate 

Over- 
drafts 

Maturity if 
long-term 

Interest 
margin 

UK Mean 0.960 85% 3.51 31% 2.8% 54.7% 8.77 2.23 
Median 0.244 6 2% 3 0% 0% 100% 7.25 2.17 
St. Dev. 2.657 104% 2.80 39% 12% 37% 4.57 0.63 
N 1418 816 1386 275 291 315 183 568 

France Mean 0.600 124% 2.20 43% 52% 47% 6.48 2.24 
Median 0.269 104% 2 21% 75% 36% 5.01 2.02 
St. Dev. 1.382 108% 1.40 44% 48% 44% 3.48 1.53 
N 586 513 586 578 248 583 562 263 

Germany Mean 2.412 60% 1.88 19% 21% 75% 8.50 2.90 
Median 1.231 41% 1 0% 0% 100% 6.52 3.21 
St. Dev. 3.594 80% 1.34 34% 33% 35% 5.10 2.16 
N 276 259 72 67 70 67 44 93 

debtor-oriented provisions of the French bankruptcy code. However, these differences in levels 

of collateral may also reflect differences in valuation methods, such as the degree of conservatism 

shown by the banks in valuation, and the timing of revaluations. We find that UK banks tend 

to formally update their collateral value estimates for distressed companies, whereas French 

banks do not. We also find that German banks are very conservative in their valuations, plac- 

ing zero value on personal and company guarantees. Finally, some banks use the original cost 

or (written down) book values rather than open market values for particular tYpes of collateral. 

More frequent revaluations of collateral may lead to demand for more collateral, if revaluations 

show the loan to be less secure. Competition among banks across the three countries may also 

affect the ability of banks to demand collateral. These issues are important when we consider 
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the proceeds of sale of collateral and cross-country comparisons. 

Tahle 4.5 also provides statistics on the average number of loans per distressed company, 

the proportion of loans that are long and short term, and those that are subject to repayment 

on demand (overdrafts). Long term loans are defined as those with a maturity of more than 

one year, and the proportions for each firm are calculated on a value-weighted basis. The 

proportion is highest in France at 43%, and lowest in Germany at 19%, where the use of 

overdrafts by defaulting companies is much more common. The average maturity of long term 

loans, calculated at loan origination, is between 6.5 and 8.8 years depending upon the country. 

Much of the lending in Rance (52% of the total) is at fixed interest rates, while as much as 94% 

of UK lending is contracted at variable rates. Thus, debt characteristics in the three countries 

differ significantly along a number of dimensions. 

The last column of the table reports statistics on the interest rate margin stipulated in 

the loan contract at its origination. For floating-rate loans, this is the loan margin reported 

in the loan contract, adjusted for the difference between the reference rate and the applicable 

LIBOR rate. For fixed-rate loans, it is the difference between the loan rate and the level of the 

reference risk-free rate in the respective country on the date of spread measurement, adjusted 

by the applicable fixed-to-LIBOR swap spread. Interest margins are very similar in France and 

the UK and highest in Germany. The mean margin is 224 basis points in France, 223 in the 

UK, ýaid 290 in Germany. We provide evidence below that loan margins depend on the type of 

debt instrument used in our sample, for example, German firms rely more on high-price short- 

terin debt often originated around the distress event. Thus, comparisons should take account 

of differences in the amount of new debt negotiated around the default event. 

4.4.4 Firm recovery rates 

We calculate company recovery rates as one minus the bank's total final loss (write-off)12 over 

Exposure at Default (EAD), which is the total debt amount on all loans outstanding with 

the bank at, the date of default. We focus on nominal (undiscounted) recovery rates. For a 

siibsainple of firms, we have detailed information on the timing of cash flows M bankruptcy that 

12 A small number of the cases are still open as of the time of writing, and final write-offs are not yet available. 
In such cases we use latest available provisions as an estimate of future losses on resolution. 
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constitute the banks' recovery payments. We find that the median duration of the cash flows 

from the date of default is 0.78 years in the UK. 1.81 years in France. and as much as 3.58 years 

in Germany. The median total length of reorganization proceedings is 1.45years in the UK, 3.05 

years in France, and 3.82 years in Germany. By comparison, Araten et al. (2004) report mean 

recovery periods for a US bank for middle-market firms of 2.15 years. With these statistics in 

mind, we do not formally report discounted recovery rates, as data requirements on the timing 

of cash flows would reduce our sample considerably. However, reorganization periods reported 

above suggest that discounting makes little difference for UK banks, which recover their loans 

quickly, but will have a greater impact particularly for Germany. On a small sample, we have 

calculated that for high discount rates (e. g. 15%), longer reorganization periods in Germany 

make economic recovery rates closer to those in France, but the ordering of countries in term 

of economic losses remains the same for smaller discount rates. 

Table 4.6 summarizes undiscounted recovery rates for defaulted firms in the three coun- 

tries. Recovery rates for all defaults, reported in Panel A, differ considerably across the three 

countries. Consistent with the LLSV rankings for creditor rights, median recovery rates are 

lowest in France (56%) and highest in the UK (92%), with Germany in the middle (67%). The 

differences across countries are significant, both economically and statistically, despite evidence 

reported below that banks adjust their lending and reorganization practice,, -, to mitigate the 

creditor unfriendly nature of their country's bankruptcy code, particularly in France. 

It is interesting to compare these recovery rates to those documented in previous studies. 

For a sample of small to medium-sized bankrupt firms in the UK, Ranks and Sussman (2005) 

find mean recovery rates of 74-77 percent. Our figure is similar to theirs at 70 percent. Cupton, 

Gates and Carty (2000) estimate average recovery rates on traded senior secured bank loans 

for large US corporations of 70 percent; this number falls to 52 percent for senior unsecured 

loans. For the middle-market segment, Araten et al. (2004) also report bank recovery rates of 

70 percent. 
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Figure 4-1 shows the distributions of recovery rates by country. In Germany and the UK 

the most common outcome is 100 percent recovery for the bank. By contrast, for France a 

distinct feature of the distribution is its bi-modal shape, with zero recovery heing the second 

most common outcome; it also has a distribution that is hardly skewed, resulting in almost 

equal mean and median values of 54 and 56 percent. We find in our subsequent analysis that 

this bimodal distribution is largely explained by the median recovery for secured loans of 100%, 

while the median for the unsecured is zero: combining recovery rates for secured and unsecured 

lending on a firm by firm basis for the main bank produces two distinct peaks corresponding to 

full and zero recovery. In a US study, Araten et al. (2004) also report a bi-modal distribution 

of the bank's recovery with the higher niode at 100% recovery rate, which is not dissimilar to 

our French distribution, but has a somewhat more pronounced tilt towards full recovery and 

less - towards full loss. 

Panel B of Table 4.6 reports recovery rates by the type of procedure. Recovery rates in formal 

bankruptcies are lower than those for all defaults in the three countries, without any change in 

ordering. The median recovery rate in formal bankruptcy proceedings is 39% in France, 61% in 

Germany, and 82% in the UK. Panel B also shows recovery rates for informal procedures and for 

piecemeal liquidations. As expected, recovery rates in informal renegotiations are higher than in 

bankruptcies for all three countries. In France, median recovery rates are 100% and the mean is 

83%, which is substantially higher than in formal procedures. In the UK and Germany, although 

recovery rates are higher in workouts than in formal bankruptcy procedures the differences are 

much smaller than in France. Whereas the results for the UK and Germany are to be expected, 

since secured creditors have very significant control rights in bankruptcy, they are much less so 

for France. If the value of assets is the same at default in different countries, low creditor control 

rights in Rance should be accompanied in workouts by more debt forgiveness to borrowers and 

therefore lead to lower recovery rates to lenders. The fact that recovery rates are so high in 

workouts in Rance suggests that the value of assets at default is much higher than in other 

countries. 

Panel B also shows that banks' recovery rates in piecemeal liquidations in Germany are only 

a little higher than for Rench banks, and that both realize approximately only half of what UK 

banks are able to recover in piecemeal liquidations. Strong control rights for secured creditors 

122 



Figure 4-1. Distributions of firm recovery rates by country 

These graphs show by country the distributions of undiscounted recovery rates by firm, 
defined as one minus total final loss divided by total debt exposure at default, for the 
participating banks. The distributions are truncated to be between 0 and 1. The sample 
consists of firms with loan exposure at default to the participating bank greater than 
ElOOK and with annual turnover less than E75 Mil., that defaulted on their bank debt 
according to Basel 11 criteria. 
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in UK bankruptcy procedures affects the UK-France comparison, but not comparisons with 

Germany, where control rights for secured creditors are quite high. The differences must also 

reflect levels and quality of collateral, an issue addressed in Panel D of the table. 

Panel C of Table 4.6 reports recovery rates by industry. There are few visible differences in 

patterns of recovery rates across industries. Company recovery rates are higher for construction 

and services, but further analysis reported below reveals that the differences are not statistically 

significant. We find no evidence that industry patterns systematically hifluence recovery rates. 

The lack of industry significance is consistent with findings of Gupton, Gates, and Carty (2000) 

and Araten et al. (2004) for bank loans in the US, but differs from the patterns documented 

by Altman and Kishore (1996) for defaulted US bonds. 
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Panel D reports company loan recovery rates for different samples partitioned by the fraction 

of debt which is secured. For all three countries recovery rates increase (almost) monotonically 

with the percentage of the loans secured. In the UK the large majorltv of the sample have 

collateral in excess of 80% of the loans outstanding. There are only a very small number with 

collateral below 40%, and even for these, recovery rates are almost 60% or more of the loan's 

face value. This suggests that firms giving the bank low collateral are of high quality and the 

collateral has high resale value in the event of default. The results for France also show a larger 

numbers of firms at relatively high collateral levels, but for those firms with collateral below 

40% recoveries are small and below 20%. In contrast, for Germany, there are few firms with 

very high levels of collateral, above 80%; however, as described earlier this reflects in part more 

conservative valuations, a subject we return to below. For comparison, Araten et al. (2004) 

find that US bank recovery rates for secured loans is about 72%, while for unsecured loans it is 

less at 60%. 

Comparisons with the US results suggest that for secured loans the US ranks second behind 

the UK, and for unsecured loans ranks first. Given that the US scores, according to the LLSV 

index of creditor rights, 1 compared with 3 for Germany and 4 for the UK, these recovery 

rates are higher than we might have expected. It maybe that the creditor rights scores for the 

US, based as they are upon Chapter 11, are less applicable to SMEs, which may rely more on 

Chapter 7 than Chapter 11. Other interpretations are that the size of assets at, default is larger 

than elsewhere because default is called earlier or bankruptcy procedures preserve more of the 

going concern. 

4.4.5 The use of collateral 

Whereas previously we reported recovery rates by the fraction of the company's loans that 

were secured, in the following two tables we describe the relative importance of each type of 

collateral both at the time of default (ex ante collateralization, Table 4-7) and when the assets 

of the company are realized (ex post contribution to recovery, Table 4.8). Paiiel A of Table 4.7 

shows the importance of collateral types in the three countries expressed as a proportion of total 

collateral value. ln the UK, real estate, guarantees and debtors are t he most important types, 

although the value of real estate exceeds that for the other hvo types conibliw(j. Panel B shows 

124 



the same collat, eral types but with their values expressed as a proportion of debt outstanding. 

The relative importance of the three forms of collateral are unchanged. In France, guarantees, 

debtors and real estate are the most important types, but in contrast to the UK. real estate 

comes a poor third contributing only 11 per cent of value. The figures in Panel B give a similar 

picture although real estate appears now slightly more important than in Panel A. The relative 

importance of debtors and guarantees confirms our earlier description of the bankruptcy code 

that collateral which avoids the dilution caused by preferential claims plays an important role 

in France. In Germany, real estate is overwhelmingly important, with guarantees being a very 

distant second, reflected in the statistics in both Panels A and B. 

In Table 4.8, we report the contribution to recovery rates of proceeds from the sale of 

different types of collateral. In Panel A the proceeds are expressed as a proportion of the 

estimated value of all collateral reported at default, and in Panel B as a percentage of total 

recovery of the bank. For the UK, Panel A shows that the ratio of proceeds to valuation is 

very close to 100% for most types of collateral, reflecting more up to date valuations by banks 

for distressed firms. The figures in Panel B present a different picture, since they give the 

importance of collateral proceeds in terms of total cash flow recoveries to the bank. 13 Real 

estate is the most important contributor, accounting for 22% of total recoveries, with debtors 

accounting for another 13% and guarantees for 7%. Thus, debtors contributes far more to 

realizations than guarantees, even though Table 4.7 might suggest that ex ante their values are 

similar. We believe this illustrates the staleness of some collateral values. 

Table 4.8 shows that in France proceeds of sale of collateral are on average 35% of valuation, 

compared with 83% for the UK. As reported earlier, Fý-ench banks do not often revalue their 

collateral with the onset of distress. The low level of realizations could also be due to dilution 

of claims by preferential creditors, higher priority claimants, or to low realizations arising from 

stale valuations and the decline in the quality of collateral caused by the company's distress. 

The decline in quality may reflect the asset specificity of the collateral; for example, debtors 

and guarantees axe more likely to suffer from distress than real estate. 

13 The percentages in Panel B of Table 4.8 for the different types of collateral add up to less than 100% since 
the proceeds of unsecured loans are included in total bank recoveries. 
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We provide some evidence on the impact of dilution on collateral proceeds in France by 

preferential creditors, using data on gross realizations and net bank proceeds for a sample of 

243 collateral items. We find that, for collateral types for which the State cannot dilute the 

bank's claims, such as guarantees or trade finance, almost all proceeds accrue to the bank. In 

contrast, for real estate, which is subject to dilution of preferential creditors. only 59% of the 

sales proceeds accrue to the bank. This is consistent with the evidence presented in Panel B, 

which shows that in France debtors and guarantees are the most important contributors to the 

bank's total recoveries. 14 No other type of collateral contributes more than 5% to total bank 

proceeds. 

For Germany, Table 4.8 shows that the ratio of proceeds to collateral value is high for real 

estate, but very low for all remaining types. Real estate contributes 17% of all bank proceeds, 

and the next most important type, guarantees, contributes only 6%. 

There is strong evidence that collateral matters for recovery rates. However, comparisons 

of collateral values across banks and across countries are affected by the timeliness of valua- 

tions and the degree of conservatism adopted by the banks. Nevertheless, our findings suggest 

that banks choose types of collateral that avoid the more creditor-unfriendly aspects of their 

bankruptcy code, such as dilution by preferential claims. Differences in the composition of 

collateral will also lead to differences in asset-specificity, for example proceeds from guarantees 

will be more affected by distress than real estate. 

4.5 Regression analysis 

4.5.1 Overview and control variables 

In this section we perform cross-country regression analysis on the choice of reorganization 

procedure, recovery rates, and interest margins. The principal question we address is, do 

the differences across countries reported in Table 4.4 persist after controlling for various firm, 

industry, and macroeconomic variables? Given that our focus is on international comparisons, 

we do not attempt to build comprehensive models explaining the variation of the dependent 

14 However, the supply of these claims is limited by the nature of the business and the wealth of the owners, 

and therefore strong differences in recovery rates remain. 
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variables within each country. For (mostly large) US firms, a number of papers have studied the 

choice of formal bankruptcy vs. workouts, 15 the determinants of recovery rates, 16 and interest 

rate spreads on bank loans. Data limitations preclude us from using some of the variables that 

such studies find important, in particular those based on accounting statements. However. our 

tests using a limited sample of firms for which data are available suggest that our conclusions 

regarding the significance of country dumm2es in reported regressions would not be altered. 

For example, when we employed firm leverage and liquidity where available, they typically were 

insignificant, and inter-bank comparisons were not affected by their inclusion. 17 

We use firm-specific variables, including firm size and age, collateral, and debt characteris- 

tics. We use Exposure at Default (EAD) to control for firm size. Where the firm has accounts 

with several banks (more typical of France and Germany than the UK), this measure may 

understate the total firm's debt and thus its size. Another control variable is the fraction of 

debt secured, equal to the ratio of the collateral value at default to EAD. One may expect that 

banks would be more willing to avoid formal procedures and renegotiate privately if collateral 

is inadequate. We also look at the presence of particular collateral types, and we use the age 

of the firm at default (from incorporation) as a proxy for relationship banking and information 

asymmetry issues. 18 We hypothesize that for older firms the uncertainty about the asset value is 

smaller, making the bank more willing to make concessions in an informal renegotiation rather 

than demand repayment through the initiation of a formal bankruptcy procedure. Given the 

importance of firm age in predicting bankruptcy (documented below), we shall also use this 

variable as an instrument in recovery rate regressions. 

To control for any possible industry effects, we use industry dummies in our regression 

specifications. In addition, the country's GDP is included to capture variations in the general 

level of economic activity within the country across different stages of the business cycle. For 

each country, we normalize the levels of GDP by its value in year 1991 (the first year with a 

significant number of defaults in our sample), and also subtract the exponential time trend, 

15 See, for example, Gilson, John, and Lang (1990), Asquith, Gertner, and Scharfstein (1994), and Yost (2002). 
16 For example, Altman and Kishore (1996), Altman et al. (2002), and Acharya, Bharath, and Srinivasan 

(2004). 
17 These results are available on request. 
18 Giammarino (1989) argues that information asymmetry is an important factor for the bankruptcy decision, 

while Chen (2003) provides empirical evidence that there is more information asymmetry for Chapter 11 US 

firms for those in xorkouts. 
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estimated between years 1991 and 2003. 

4.5.2 Bankruptcy and liquidation 

Univariate statistics reported in Table 4.4 suggest that the percentage of workouts is the lowest 

in Germany, and the percentage of piecemeal liquidations is the lowest in the UK. Using regres- 

sion analysis, we re-examine this result, and study the factors that affect the outcome of default . 

a formal bankruptcy procedure or a workout, and whether it will be followed by a liquidatioll or 

preserved as a going concern. Country bankruptcy codes provide different incentives to choose 

a particular form of reorganization. For example, French banks may choose to rely more on 

informal procedures than banks elsewhere, because they have no control over the bankrill)tcy 

process. In the UK, the concentration of control rights in the hands of the most senior creditor 

may be expected to result in more piecemeal liquidations than elsewhere (Hart, 2000: Achar, va, 

Sundaram, and John, 2004). By contrast, we might expect the lowest incidence of liquidations 

to be in France, where the proclaimed objective of bankruptcy is to preserve the firm as a going 

concern. 

Table 4.9 presents the results of logit regressions of the probability of a formal bankruptcy, 

and of eventual piecemeal liquidation. The independent variables include country dummies 

(with France as the omitted dummy), exposure at default (our size measure), the fraction of 

debt secured by collateral at default, firm age as a control for the uncertainty about the value 

of the firm's assets, the normalized GDP level in the firm's country in the year of default, and 

industry dummies. 

Regressions (l)-(2) of Table 4.9 address the choice between formal and informal reorganiza- 

tions. The dependent variable in these regressions equals one if the defaulted firm is reorganized 

in a formal bankruptcy, and zero otherwise. The regressions show that the incidence of for- 

mal bankruptcies in default is significantly higher in Germany than in both France and the 

UK, confirming the univariate results. Surprisingly, it is the UK rather than France that has 

the highest proportion of workouts, although the difference between the two countries is liot 

statistically significant. 
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Table 4.9. Determinants of restructuring procedure and outcome 

The table reports results of logit regression analysis of the determinants of the type of reorganization upon 
default and the eventual decision to liquidate the firm piecemeal. In regressions (1)-(2) the dependent 
variable is the dummy that equals one if a formal bankruptcy was initiated in the course of restructuring, 
and zero if the firm was reorganized in a workout. In regressions (3)-(4) the dependent variable is the 
dummy that equals one if the firm was eventually liquidated piecemeal, and zero if it was preserved as 
a going concern. UK and Germany are country dummies. EAD is Exposure at Default, the total debt 
amount outstanding on cash facilities owed to the participating bank at the date of default, measured in 
million Euros. Collateral is the last available estimate of the value of collateral before default. Firai age 
is the age of the firm from incorporation to the default date. GDP is the de-trended normalized level of 
firm's country GDP in the year of default. Other variables are industry dummies. The sample consists 
of firms with loan exposure at default to the participating bank greater than E100K and with annual 
turnover less than E75 Mil., that defaulted on their bank debt according to Basel II criteria. and 
* indicate coefficients significant at 1%, 5% and 10% levels, respectively. Standard errors are reported in 
parentheses. 

Formal bankruptcy Piecemeal liquidation 

(1) 

UK -0-178 -0.228 -0.451** -0.271 
(0.206) (0.251) (0.213) (0.255) 

Germany 0.945*** 0.979*** 0.042 0.328 
(0-272) (0.297) (0-350) (0-397) 

EAD -0.050** -0.026 -0-054* -0.057 
(0.021) (0.034) (0-029) (0.051) 

Collateral/EAD 0.282*** 0.124 
(0.110) (0.094) 

Firm age -0.009** -0.013*** -0.010** -0.006 
(0.004) (0.005) (0.005) (0.006) 

GDP -0.090 2.95 3.84 1.65 
(7.403) (8.36) (7.66) (8.30) 

Industry: Construction 0.018 0.404 1.02** 1.05* 
(0.453) (0-587) (0.46) (0.55) 

Industry: Trading -0.248 0.056 0.473 0.671* 
(0.326) (0.385) (0-316) (0.367) 

Industry: Light Manufact. -0.058 0.075 0.054 0.389 
(0.342) (0.402) (0-333) (0.385) 

Industry: Heavy Manufact. 0.099 0.111 0.863** 0.912** 
(0-359) (0.416) (0-352) (0.410) 

Industry: Other -1.01*** -0.824** 0.702* 0.829** 
(0.34) (0.391) (0-377) (0.419) 

const 1.77*** 1.40*** 0.020 -0.347 
(0.31) (0-38) (0-300) (0.372) 

Pseudo-R 2 5.38% 6.44(Yc 4.16% 2.77% 

N 972 771 601 451 
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In regressions (3)-(4) the dependent variable equals oile if the firm is eventually shut down 

and liquidated piecemeal (which may or may not be in forinal bankruptcy), and zero if it was 

preserved as a going concern. The proportion of piecemeal liquidations is higher in Germany 

than in France, but the difference is insignificant. The most striking, result is that the UK has 

the lowest proportion of liquidations among the three countries, again confirming our earlier 

univariate results; it is significantly different from both Germany and France (regression (3)). In 

regression (4) the UK again has the lowest proportion of liquidations, although the differences 

with the other countries lose statistical significance. 

The effect of other control variables on reorganization practices is broadly consistent -, vith 

our expectations. Larger firms are somewhat more likely to be reorganized out-of-court and 

preserved as going concerns, although the effect is statistically insignificant when we control for 

collateral levels. Higher levels of collateral imply a higher incidence of bankruptcies, suggesting 

that banks use formal procedures to force the sale of collateral. While high security levels also 

correspond to more liquidations, the dependence is insignificant. We do not find that the stage 

of the economic cycle, as proxied by GDP, significantly affects the incidence of bankruptcy or 

workouts. There are also few discernible industry patterns of reorganization for firms of this 

size. 

Of special interest for our purposes is the strong influence of firm age on the way the 

defaulted firm is reorganized. Older firms are less likely to be put into bankruptcy; upon 

default, banks are more willing to engage in negotiations with such firms, probably because 

there is less uncertainty about their prospects, in part because of greater knowledge of the 

firm's management. Older firms are also less likely to be eventually liquidated piecemeal. The 

importance of the firm age in regressions (1)-(2) allows us to use it in the analysis of Subsection 

4.5.3 as an instrument for the decision to reorganize in bankruptcy. 

Why does the UK have the highest percentage of workouts and the lowest percentage of 

piecemeal liquidations, particularly given its high level of creditor control rights? There are 

several potential factors that might increase bankruptcy rates in France and decrease them in 

the UK. First, legal provisions require French managers to report liquidity problems, N,; hich may 

increase the incidence of formal bankruptcies. For example. if uncoordinated trade creditors, 

who otherwise would be uninformed, learn about the firm', -; distress t1irougli these announce- 
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ments, they may precipitate premature bankruptcy. Second. the greater control rights that UK 

banks enjoy in bankruptcy procedures may increase their bargaining po, %N, er outside bankruptcy, 

making workouts easier to negotiate with firm owners on terms acceptable for the bank. Third, 

borrowing from multiple banks is much more common in France and Germany than in tile UK, 

potentially increasing renegotiation frictions and making workouts more difficult in those tivo 

countries. " Fourth, the recession of the early 1990s and large loan losses precipitated a switch 
by UK banks towards centralized management of distressed firms, mitigating the coordination 

problems between different branches of the same bank. Lack of coordination was perceiN-ed to 

have resulted in an over-supply of assets of bankrupt firms. Because a few large banks dominate 

the UK market, centralization of the management of distressed firms may have allowed them 

to regulate the supply of bankrupt firms by encouraging workouts, and thereby reducing aily 

excess supply of bankrupt assets. By contrast, such 'oligopolistic' behavior may not be feasible 

in Rance or Germany, where coordination failures between banks are more likely due to the 

greater number of banks and the decentralized process of managing distressed companies. Our 

data collection experience suggested that French and German banks usually manage distressed 

firms on a regional rather than on a centralized basis. 

Concerning differences in rates of piecemeal liquidations across countries, several factors 

may be at work. First, if the bank is the residual claimant when a firm defaults, it will have 

incentives to achieve the maximum realizable value, rather than simply sell collateral quickly. 

Franks and Sussman (2005) show that unsecured and preferential creditors in the UK receive 

virtually nothing in formal procedures, which implies that banks are in fact residual claimants 

in many cases. Second, UK banks are often not only the main bank lender, but also the only 

lender. As a result, coordination problems between creditors, which could result in sub-optimal 

liquidation, may be less likely. Third, the number of bankrupt firms as a proportion of all 

firms in business in France and Germany is higher than in the UK (Claessens and Mapper, 

2004). This may restrict the demand for bankrupt going concerns in the economy. lt is the net 

effect of all these factors that is likely to cause the cross-country differences in the incideiice of 

bankruptcy and liquidations that we document. 

"Brunner and Krahnen (2002) study credit pools in Germany for unsecured bank creditors, which are ofteri 

provided for in loan contracts. These serve as a means of resolving some of the coordination problems arising 
from multiple lending iii Gernian. y. 
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4.5.3 Recovery rate regressions 

Table 4.10 reports regressions of the determinants of banks' recovery rates across coinitries. 

The questions these tests address is, are recovery rates across countries different. and if so, 

under what conditions are the differences more pronounced? Regression (1) does not control 

for variables that can be adjusted endogenously in response to the country's banki-liptc. N. code, 

such as collateral and the choice of reorganization procedure. This 'reduced form' regression is 

used to compare recovery rates across countries for all defaulted firms in the presence of slicli 

adjustments. Regressions (2) to (4) introduce progressively more controls for collateral and 

the reorganization procedure. They allow us to analyze the differences in outcomes for sirnilor 

firms across countries. Finally, regressions (5) and (6) are for subsamples of bankrupt firins and 

informal workouts, respectively. It is for similar firms in bankruptcy that we expect the impact 

of the bankruptcy code to be the most pronounced. 

Regressions (l)-(3) are estimated using OLS. Regression (4), which controls for the endoge- 

nously chosen reorganization procedure (bankruptcy or workout), is estimated using firin age 

as an instrument for the choice of the procedure. Tests of Subsection 4.5.2 demonstrate that 

this variable is a robust predictor of whether a defaulted firm will file for bankruptc. y. This, 

and the fact that firm age is less likely to influence recovery rates directly, suggests the. tise 

of this variable as an in instrument to control for the endogeneity of the bankruptcy decision. 

Regressions (5) and (6) ask the question, how different are 'in-bankruptcy' and 'iii-workout' 

recovery rates across countries, using the corresponding subsamples of firms (bankruptcies and 

workouts). Since firms are assigned to these subsamples endogenously, we use the Heckman 

(1979) two-step procedure to control for self-selection. In particular, in the first stage we use 

variables that in regression (2) of Table 4.9 predicted whether the firm will file for bankruptcy 

(this set of variables coincides with the set of regressors in column (2)). We do not report 

the results of first-stage (selection) regressions, as they are similar to those reported hi Table 

4.9.20 In all regressions, the instrument we use (firm ag-e) is highly statistically significaiit in 

predicting bankruptcy- 

We compare recovery rates in France and the UK with those in Germany by examMing the 

20These results are available on request. 
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significance and the magnitude of the country dummies in different specifications. The general 

result in Table 4.9 is that, as we increase the number of controls for adjustable variables. the 

differences between France and other countries widens, while that between Germain, and tile 

UK narrows. Regression (1) confirms the univariate result that for the overall sample recoverY 

rates are the highest in the UK and the lowest in France. In particular, recoveries are about 

8 percent higher in the UK and about 11 percent lower in France than in Germany, and tile 

differences across countries are statistically significant. This ordering of recovery rates across 

countries coincides with the ordering of the LLSV creditor protection scores. This regression 

suggests that, despite any adjustments the banks may make to mitigate the effects of country 

codes, the differences in outcomes remain and are large both statistically and economically. 

However, as we know from the previous analysis, German firms have the lowest levels 

of collateralization and the highest incidence of bankruptcies, whereas French firms have the 

highest levels of collateral. As we control for these characteristics in regressions (2)-(4) to 

study recovery rates for similar firms in similar conditions, the differences between Germany 

and the UK disappear, while those between Rance and other countries increase. Regression (2) 

controls for the total amount of collateral, while regression (3) allows for varying contributions 

of the two principal collateral types, real estate and debtors (accounts receivable), in different 

countries. In addition, regression (4) accounts for the decision to file for bankruptcy. While in 

this regression recovery rates in Germany and the UK are essentially identical, they are almost 

17 percent higher than those in Rance. Moreover, regression (5) shows that this difference 

grows to 22 percent when we restrict our analysis to formal bankruptcies. 

We thus conclude that bankruptcies of similar firms result in recovery rates which are 

very similar in Germany and the UK, but much lower in France. For the overall sample of 

defaults, German recovery rates are between those in France and the UK, because collateral 

levels in Germany are lower and bankruptcy rates are higher than elsewhere. By increasing 

collateralization levels, relying on appropriate collateral types, and limiting the incidence of 

bankruptcy, French banks are able to limit the damage caused by the creditor-unfriendly code, 

and mitigate the differences in outcome with other countries. 

The instrument al-variable regression (4) confirms that recovery rates in formal bankrupt- 

cies are significantly lower than in workouts. However. cross-country analysis of -, vorkotits in 
n. 
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regression (6) shows that, in contrast to bankruptcies., recovery rates in workouts are similar in 

all three countries, and even appear somewhat higher in France than elsewhere. Thus, sharp 

differences in outcomes of formal procedures do not appear to translate into differences for 

workouts, even though the outcome of a potential bankruptcy should be the 'threat point' in 

out-of-court bargaining. Our results imply that the difference between banks' outcomes in for- 

mal and informal procedures is the sharpest in Rance. If claimants other than banks benefit 

from workouts in a similar way, and assuming that bankruptcy costs are not very different 

across countries, it must be the case that the total firm value at the time when workouts are 

initiated is the highest in France. In other words, the default boundary (the timing of default) 

is likely to be different across countries, with French banks initiating informal procedures earlier 

in distress. One reason for this may be that banks may prefer to address the crisis early because 

of the potential effects of a public announcement, that will have to be made in accordance with 

the French law if the firm's distress reaches a certain stage. 

Table 4.10 also shows the influence of our controls on recovery rates. The level of collateral 

is the single most important variable, retaining its significance in all specifications and subsain- 

ples. It is the only variable to retain significance in workouts (regression (6)), although it is 

more important in bankruptcy. A detailed look at the importance of particular collateral types 

in regressions (3)-(5) confirms our earlier finding that real estate is a significant contributor 

to recovery rates in the UK and Germany, but not in France. Conversely, debtors (accounts 

receivable) are significant in France but not elsewhere; moreover, the pledge of debtor as col- 

lateral, at the expense of other collateral types, appears to reduce recovery rates for UK banks. 

These results strongly reflect the impact of the rights of secured creditors on the value of their 

claims. Consistent with a number of studies of recoverý- rates in the US, we find no discernible 

industry patterns; Neither is there any evidence of size effects within our sample. 
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4.10. Recovery rates across countries 

The table reports results of regression analysis of the bank's recovery rate by company. Regressions (1)-(4) are 
for all firms, while regressions (5) and (6) are restricted, respectively, to firms reorganized in formal bankruptcies 
and workouts. Regressions (1)-(3) are estimated using OLS. Regression (4) is estimated using Firm age as an 
instrument for Formal bankruptcy. Regressions (5) and (6) are estimated with the Heckman two-step estimation 
procedure to correct for self-selection, using all variables of regression (2) as predictors of Formal bankruptcy. The 
dependent variable is the undiscounted recovery rate, defined as one minus bank's final write-off divided by EAD, 
which is the total debt amount outstanding on cash facilities owed to the participating bank at default, measured 
in million Euros. UK, FR, and GE are country dummies. Formal bankruptcy is the dummy equals one if a 
bankruptcy was initiated, and zero otherwise. Firm age is the age of the firm from incorporation to the default 
date. Collateral, Real estate, and Debtors are the last available pre-default estimate of the value of all collateral 
and the the two respective collateral types. GDP is the de-trended normalized level of firm's country GDP in the 
year of default. Other variables are industry dummies. The sample consists of firms with loan exposure at default 
to the participating bank greater than E100K and with annual turnover less than E75 Mil., that defaulted on 
their bank debt according to Basel II criteria. ***, ** and * indicate coefficients significant at 1%, 5% and 10% 
levels, respectively. Standard errors are reported in paxentheses. 

All firms Bankruptcies Workouts 

(1) (2) (3) (4) (5) (6) 

OLS OLS OLS IV Heckman Heckman 

UK 0.076** 0.060* 0.088** -0.004 -0.005 0.050 
(0-036) (0-035) (0.041) (0.057) (0.066) (0.111) 

FR -0.115*** -0.141*** -0.114*** -0-166*** -0.220*** 0.057 
(0-036) (0.036) (0.041) (0.049) (0-055) (0-103) 

Formal bankruptcy -0.650*** 
(0.252) 

Firm age 0.002*** 0.002*** 0.002*** 
(0.001) (0.001) (0.001) 

EAD 0.005 0.006 0.005 0.002 0.005 -0.007 
(0.005) (0.005) (0.005) (0.005) (0.007) (0.008) 

Collateral/EAD 0.058*** 0.038*** 0.053*** 0.063*** 0.057* 
(0.011) (0.015) (0.016) (0.019) (0.031) 

Real estate/EAD * UK 0.087*** 0.074** 0.083*** 0.020 
(0.029) (0.030) (0.031) (0.054) 

Real estate/EAD * FR 0.040 -0.012 0.003 -0.004 
(0.036) (0.042) (0.046) (0.047) 

Real estate/EAD * GE 0.173** 0.181** 0.163** 0.115 
(0.069) (0.071) (0.074) (0.166) 

Debtors/EAD * UK -0.084* 0.027 -0.062 -0.418 
(0.046) (0.063) (0.046) (0.298) 

Debtors/EAD * FR 0.099** 0.199*** 0.163*** 0.076 
(0.043) (0.057) (0.043) (0.272) 

Debtors/EAD * GE -0.006 0.020 -0.010 -1.18 
(0.128) (0.132) (0.129) (1.31) 

GDP -0.902 -0.289 -0.143 0.596 1.04 0.592 
(1.095) (1.087) (1.079) (1.109) (1.28) (1.883) 

Industry: Construction -0.031 -0.012 -0.024 -0.0001 0.003 0.063 
(0.059) (0.059) (0.058) (0.0607) (0.069) (0.134) 

Industry: Trading -0.083* -0.068 -0.065 -0.077* -0.099* 0.005 

(0.043) (0.043) (0.042) (0.044) (0.051) (0.082) 

Industry: Light Manuf- -0.010 0.005 -0.0001 -0.019 -0.004 -0.009 
(0.046) (0.046) (0.0453) (0.047) (0.055) (0.085) 

Industry: Heavy Manuf- -0.006 0.008 0.003 -0.00000 0.009 -0.024 
(0.048) (0.047) (0.047) (0.04856) (0-055) (0.099) 

Industry: Other -0.011 
(0.046) 

0.005 
(0.045) 

0.006 
(0.045) 

-0.104* 
(0.062) 

-0.097 
(0.077) 

-0.148 
(0.102) 

634*** 0 0.581*** 0.554*** 1.17*** 0.501*** 0.908*** 
const. . (0.048) (0.048) (0.051) (0.24) (0.070) (0.297) 

R2 Adj 6.20% 8.74% 10.70% 5,341; 7c 
. 170.25 58.48 

Wald X2 
930 930 930 930 751/930 179/930 

N 



In these regressions, we do not find that recovery rates depend on the stage of the econonlic 

cycle as measured by the level of GDP at default. We investigate this issue by studying the 

influence of GDP within country subsamples. We conjecture that the stage of the business 

cycle at the time of asset sales may be more important than at default. For the UK, where 

reorganization periods are short and asset sales quickly follow the default event, we find that 

the level of GDP does indeed significantly influence recovery rates. By contrast, GDP at default 

appears to be negatively, if insignificantly, correlated with recoveries in Germany and France, 

where realizations take several years and default and recovery may occur at different stages of 

the economic cycle. In a separate unreported regression, we use a sample of collateral items to 

examine the determinants of proceeds from collateral sales. We find that collateral realizations 

are strongly related to GDP at the time of collateral sale (rather than at the time of default) 

in all three countries. 

We conclude that adjustments to collateral levels and the use of bankruptcy bring France 

closer to Germany and the UK, but that recovery rates in ftance remain significantly lower. 

In Germany, low collateralization and high bankruptcy rates depress overall recoveries, which 

might otherwise be very close to those in the UK. 

4.5.4 Interest margins 

Even though bank lenders respond in a variety of ways to low creditor protection in bankruptcy 

codes, large differences in recovery rates persist after these adjustments. Given that the price 

of credit in different countries should reflect the banks' expected losses from default, we would 

predict that in France low recovery rates and high overall bankruptcy rates, documented by 

Claessens and Mapper (2004), would be reflected in higher interest rate margins compared to 

the UK and Germany. Univariate analysis of spreads suggest that this is not the case. We now 

examine whether these results are robust to controls for loan characteristics and other variables. 

In Table 4.11 we describe regression results for the determinants of interest rate spreads for 

each country. The dependent variable is the pre-default interest rate margin (spread) on t lie 

loan over the applicable LIBOR rate. For floating-rate loans, this is the loan margin reported 

in the loan contract, adjusted for the difference between the loan contract's reference rate (sucli 

as the Bank of England base rate) and the applicable LIBOR rate: for fixed-rate loans, it is Hic 
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difference between the loan rate an(] the level of the reference risk-free rate in the respective 

country at the time of spread measurement, adjusted by the applicable fixed-to-LIBOR swap 

spread. 21 We regress the interest rate margin on factors which are likely to influence the credit 

risk of the firm when the loan contract is signed and the margin is agreed. ýVe control for the 

size of the loan exposure, as proxied by the outstanding loan balance at default. We include 

dummy variables to control for whether the loan is secured, and for whether it is short terin 

(defined as an initial maturity of less than one year), and for whether it is an overdraft. Firin 

age at the initiation of the loan contract may be an indicator of the uncertainty regarding the 

firm's quality, as younger firms are more likely to prove risky. Finally, we include the level of 

the reference risk-free rate, as both theoretical and empirical credit risk research predicts thal 

the credit spreads should be negatively correlated with the risk-free rate. 

The table shows that only the regressions for the German sample have considerable explana- 

tory power, most of which is coming from sharp differences between short-term overdraft and 

loan rates. For Germany, short term debt and the risk free rate are significant variables. For 

France, there is no significant coefficient for any of the variables. For UK loans, loan size, the 

presence of collateral, firm age, and the level of the risk free rate are all significant, although 

the explanatory power of the regression is low. 

Table 4.12 presents a pooled regression for all firms, with individual dummies for botli 

short-term and long-term loans in each country. The main finding is the effect of the country 

dummies on loan margins, which are significant across all specifications. Loan interest margins 

for short-term loans in Germany are found to be as much as 150 basis points or more higher 

than those in France. This difference is always significant at the 1% level. Average margins for 

short term loans are higher in France than in the UK with differences of up to 50 basis Points 

for different specifications. 

For long-term loans, interest rate margins are much smaller in Germany than in France 

or the UK. Also, margins in Rance are lower than the UK for all specifications. Loan size Is 

important in all the regressions and loan size is significant in regressions (3) and (4). 

21 When converting the interest rate on a risky fixed-rate loan into an equivalent floating-rate loan, the sm,, ýip 

rate in principle should be adjusted to reflect the firm's default risk. However, Duffie and Liu (2001) show that 

this adjustment is likely to be quantitatively inconsequential. 
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Table 4.11. Determinants of loan interest margins in the three countries 

The table reports results of OLS regression analysis of loan interest margins in the three 
countries, by loan. The dependent variable is Interest margin, the equivalent floating-rate- 
loan spread over the 3-month UBOR rate in each country at loan origination, measured in 
percentage points. Loan s%ze is the debt amount outstanding on the loan at the date of default, 
measured in million Euros. Short-term is a dummy that equals one for facilities with initial 
maturity less than one year, including on-demand overdrafts. Overdraft is a dummy variable 
that equals one if the facility is an overdraft, and zero otherwise. Secured loan is a dummy 
that equals one if there is specific or general collateral attached to the loan. Age at remew is 
the age of the company from incorporation on the date or loan origination. Risk-free rate is 
the 3-month UBOR rate in the respective country at loan origination, measured in percentage 
points. The sample consists of firms with loan exposure at default to the participating bank 
greater than E100K and with annual turnover less than E75 Mil., that defaulted on their 
bank debt according to Basel 11 criteria. ***, ** and * indicate coefficients significant at 1%, 
5% and 10% levels, respectively. Standard errors are reported in parentheses. 

UK Fra Ger UK Fra Ger 
(1) (2) (3) (4) (5) (6) 

Loan size -0.048*** 0.133 -0-118 -0.045*** 0.107 -0-134 
(0.013) (0.136) (0.162) (0-008) (0-135) (0.173) 

Short-term -0.048 0.470 3.28*** 
(0.059) (0-315) (0-37) 

Overdraft -0-086* 0.647 3.07*** 
(0-050) (0-576) (0.39) 

Secured loan 0.659** 0.461 0.564 0.862*** 0.398 0.583 
(0.267) (0.357) (0.509) (0.239) (0-354) (0-543) 

Age at review -0.007*** -0.002 -0-015 -0-008*** -0.0002 -0.014 
(0.002) (0.007) (0.012) (0.002) (0.0072) (0.012) 

Risk-free rate -0.067*** -0.008 -0-326*** -0.061*** 0.004 -0.363*** 
(0.025) (0.055) (0.116) (0.022) (0-055) (0.122) 

const. 2.12*** 1.60*** 2.06*** 1.90*** 1.67*** 2.35*** 
(0.31) (0.50) (0.72) (0.27) (0-50) (0.75) 

Adj. R2 6.23% -1.20% 59.41% 9.50% -2.15% 54.11% 

N 418 107 74 54-4 107 74 
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Table 4.12. Loan interest margins across countries 

The table reports results of OLS regression analysis of loan interest margins, by loan. The 

dependent variable is Interest margtn, the equivalent floating-rate-loan spread over the 3- 

month LIBOR rate in each country at loan origination, measured in percentage points. UK, 
France, and Germany are country dummies. Short-term is a dummy that equals one for 
facilities with initial maturity less than one year, including on-demand overdrafts. Long-term 

is equal to one minus short-term. Loan sZze is the debt amount outstanding on the loan at 
the date of default, measured in million Euros. Secured loan is a dummy that equals one if 
there is specific or general collateral attached to the loan. Age at review is the age of the 
company from incorporation on the date or loan origination. Risk-free rate is the 3-month 
LIBOR rate in the respective country at loan origination, measured in percentage points. 
The sample consists of firms with loan exposure at default to the participating bank greater 
than E100K and with annual turnover less than E75 Mil., that defaulted on their bank debt 

according to Basel 11 criteria. The constant was not included in the regressions. ***, ** and 
* indicate coefficients significant at 1%, 5% and 10% levels, respectively. Standard errors are 
reported in parentheses. 

(1) (2) (3) (4) 

Short-term * UK 2.42*** 2.50*** 2.69*** 2.27*** 
(0.14) (0.16) (0.16) (0.22) 

Short-term * France 2.91*** 2.67*** 2.90*** 2.63*** 
(0.19) (0.25) (0.25) (0.27) 

Short-term * Germany 4.41*** 4.48*** 4.63*** 4.28*** 
(0.17) (0.17) (0-18) (0.22) 

Long-term UK 2.43*** 2.53*** 2.75*** 2.32*** 
(0.15) (0.16) (0.17) (0.23) 

Long-term France 2.19*** 2.13*** 2.51*** 2.17*** 
(0.16) (0.20) (0.21) (0.24) 

Long-term Germany 1.12*** 1.18*** 1.27*** 0.857*** 
(0.20) (0.20) (0.20) (0.251) 

Loan size -0.054*** -0.044** -0.042** 
(0.019) (0.019) (0-019) 

Secured loan 0.480*** 
(0-170) 

Age at review -0-004 -0.005* 
(0-003) (0-003) 

Risk-free rate -0.031 -0.035 -0-068*** -0-075*** 
(0.021) (0.024) (0.025) (0-025) 

N 781 637 606 599 
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Table 4.12 suggests that calculating interest rate margins across all loans does not tell a 

complete story. The size of margins and the ordering across countries is very sensitive to the 

maturity of the loans. Thus, in Germany short term loans are the most expensive in the three 

countries, while long-term loans are the cheapest. France, which has the least creditor friendly 

code and the lowest recovery rates, does not have the highest margins: it is usually ranked 

second. 

What are possible reasons for these findings? First, it is possible that French banks may 

derive more compensation for their loans through other channels than interest payments; for 

example, through higher arrangement or renewal fees. Second, we have assumed that the state 

of banking competition is similar across all three countries. There is a recent UK government 

report that provides evidence that the banking market for SME loans is not competitive in the 

UK, and banks' profitability is 'excessive'. Third, although recovery rates on loans in France 

are below those of the other two countries, it may be that the incidence of distress is higher 

in the UK than in France. 1n this event lower recovery rates in France could be compatible 

with lower aggregate loss rates. However, Claessens and Mapper (2003) report that annual 

rates of formal bankruptcy procedures are highest in France at 2.6% compared with 1.03% in 

Germany and 1.85% in the UK. Thus, it is unlikely that low interest margins in France reflect 

low aggregate losses on their loan portfolios. Because recovery rates in informal procedures are 

similar across countries, different proportions of workouts should not change this conclusion. 

Fourth, if the terms of loan agreements are renewed more frequently in the UK and Germany, 

then banks in these countries may be in a better position to identify a deterioration in the credit 

qualities of companies which subsequently default and end up in our sample, and to increase the 

required interest margin to compensate for the higher probability of default. This hypothesis 

is supported indirectly by the fact that the proportion of facilities with maturity shorter than 

one year is the highest in Germany (37%), compared to 50% in France and 31% in the UK. 

4.6 Concluding remarks 

The paper analyzes a sample of 2280 SMEs that defaulted on their bank debt in France, 

Germany, and the UK. We find that French banks respond to features of then- bankruptcy code 
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which limit their control rights and diltite the value of their collateral by preferential creditors, 

by requiring more collateral, relying on particular types of collateral which avoid the dilution 

of their claims, for example receivables and guarantees. Despite these endogenous reactions 

to the bankruptcy law, recovery rates for banks in France remain significantly below those for 

distressed firms in the UK and Germany. 

The differences in aggregate recovery rates for banks are largely confined to the sample of 

distressed firms that are reorganized in bankruptcy. For informal reorganizations, differences 

in recovery rates are much smaller across the countries. These findings do not support the 

view that large differences in outcomes in formal bankruptcy necessarily translate into similar 

differences in informal renegotiations. 

Our paper raises a number of interesting questions regarding the influence of bankruptcy 

codes on institutions. For example, there is a strong perception of significant country differences 

in the way banks reorganize distressed firms. In the UK, in the wake of disastrous losses in the 

early 1990s, banks centralized the way they manage distressed firms to avoid uncoordinated 

'dumping' of bankrupt assets on the market, which was perceived to have depressed asset prices 

and recovery rates previously. Such centralization in combination with the fact that a few large 

banks control the vast majority of SME lending, may have restrict the supply of bankrupt firms, 

particularly when asset markets are weak. Other institutional differences may also be at work. 

Asset sales of bankrupt firms in France are arranged in the public domain by the bankruptcy 

court, whereas in the UK they are made by the private sector, under the direction of the main 

bank lender. The efficiency enhancement through the reliance on private markets may have 

lead to the development of a wider market for distressed assets. Studying such institutional 

adjustments may contribute to the debate on the optimality of a particular bankruptcy code. 

Although there is strong evidence that banks in the three countries do respond ex ante to 

bankruptcy law in their countries, the measures they take far from neutralize the impact of 

the legislation: The results of this paper strongly suggest that bankruptcy codes matter. It is 

puzzling that strong differences in outcomes are not reflected to a greater extent in interest rate 

margins. This may reflect other institutional considerations, such as the degree of competition 

in the banking market. 
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CHAPTER 

FIVE 

Conclusions and Future Research 

This Thesis studies how firms are reorganized in financial distress, and how existing reorganiza- 

tion practices influence the pricing of risky debt. It aims at providing direct tests of a number of 

important ideas developed in theoretical debt-pricing models, emphasizing limitations of some 

of the accepted findings in the credit risk literature. 

In particular, Chapter 2 investigates whether default is triggered by low asset values or 

by liquidity shortages using a sample of US firms with observed market values of assets. The 

market value of assets is found to be a very powerful default predictor, and some firms default at 

low asset values despite abundant liquidity. However, temporary liquidity shortages can trigger 

default at relatively high asset values when frictions preclude access to outside financing. The 

market value of assets at default varies widely in the cross-section, and depends on balance sheet 

liquidity, asset volatility, and tangibility. Moreover, there are many low-value and low-liquidity 

firms that are able to avoid default. The boundary asset value of 72 percent of the face value of 

debt correctly predicts the probability of default on average. However, as many as one third of 

defaults happen above this boundary, while an equal number of firms below it avoid default for 

at least a year. Thus, even if boundary-based models can be calibrated to predict the average 

probability of default, they are still likely to lack accuracy in the cross-section. 

These findings suggest a much more complex picture of financial distress than that of the 

world in which only the most distressed firms default, and present considerable challenges 
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to credit risk modeling. First, if the relevance of liquidity depends on firm characteristics 

and on the debt-market conditions, then even incorporating both value- and liquidity- based 

defaults does not ensure accuracy if the costs of external financing for a particular firm at a 

particular time are not simultaneously taken into account. Second, unless our understanding 

of the determinants of the default boundary is improved significantly, large classification errors 

are likely to limit the ability of boundary-based models to explain the cross-section of defaults. 

Overall, the apparent inability of structural models to predict default probabilities and spreads 

especially over short horizons (See Jones et al., 1984; Eom et al., 2004;, and Leland, 2004) may 

not be surprising, given that their simplifying assumptions regarding the default trigger are not 

fully supported by the data. 

This evidence clearly suggests that viewing the default as being triggered by asset value 

crossing a particular threshold is not consistent with the data. One possibility is that the de- 

pendence of the boundary on the relevant factors has not been modeled adequately. However, 

the existence of non-defaulting firms with very low asset values makes it unlikely that such 

boundaries could be predicted on the basis of a reasonable number of observable firm charac- 

teristics. The proportion of low asset-value firms whose failure to default cannot be explained 

by errors in the boundary modeling is likely to limit the potential ability of credit risk models 

to match the cross-section of defaults. 

How can models of credit risk be advanced, given this evidence regarding empirical default 

triggers? One approach is to try to model more accurately the boundary empirically, hoping to 

explain its value by including a sufficient number of firm characteristics as explanatory variables. 

An alternative is to abandon hope of predicting default as a deterministic 'c ause- and- effect' 

event, and assume that either the boundary or the true value of assets is unobservable. Duffie 

and Lando (2001), Giesecke (2004), and Qetin et al. (2004) consider structural models with 

incomplete information, and show that such settings may effectivelY be equivalent to those 

of reduced-form models where default time is inaccessible. Jarrow and Protter (2004) argue 

that appropriate for claim pricing is the (reduced) information set of investors, rather than 

that of managers who are likely to observe both the value of assets and the level of the default 

boundary. This assumption actually makes the reduced-forni framework preferable to structural 

inodels. In contrast with the traditional reduced-form approach (Jarrow aiid Tunibull, 1995; 
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Jarrow, Lando, and T'urnbull, 1997; Duffle and Singleton, 1997,1999), these models yield 

default intensities that do depend on the firm's fundamentals. Difficulties of modeling the 

boundary as a value threshold documented in Chapter 2 may suggest that accepting a degree 

of unpredictability of default, and extending existing models along these lines may actually be 

the most promising way to advance our understanding of credit risk. 

Chapter 3 then turns to the determinants of observed corporate debt spreads. In particular, 

it explores the empirical relationship between corporate debt prices and firm-specific variables 

that influence strategic decisions concerning default and distressed renegotiatioiis. The findings 

indicate that, as hypothesized by Anderson and Sundaresan (1996) and Mella-Barral and Per- 

raudin (1997), the possibility of strategic behavior by firms affects the spreads. The possibility 

of renegotiation, on average, increases corporate debt spreads due to the threat of strategic 

default, despite possible ex post efficiency gains to renegotiation. However, the economic signif- 

icance of the effect is limited. The impact is higher when the bondholders' bargaining position 

is likely to be weak, including firms with high managerial shareholding, simple debt structures, 

and high liquidation costs. 

The lack of economic significance of strategic variables on the overall level of spreads in the 

cross-section suggests that on average the negative ex ante impact of renegotiation on spreads 

due to the possibility of strategic default is nearly offset by the positive expected influence 

from avoiding costly liquidation ex. post. This implies that, contrary to extreme assumptions 

of some models in which equityholders can fully exploit debtholders, in reality creditors are 

likely to have sufficient bargaining power to withstand strategic threats from their borrowers. 

This empirical finding suggests that, although incorporating strategic behavior may improve 

the cross-sectional performance of debt-pricing models, it is unlikely to remedy their inability 

to predict the general level of spreads. 

Having been obtained using US data, the findings of Chapters 2 and 3, as well as those 

of much of the existing literature on credit risk, may be specific to the US credit markets. 

For example, the default boundary, studied in Chapter 2 for US firms, may be very different 

in countries such as France, where the law requires that liquidity problems be reported to 

authorities as soon as the firm learns about them. As another example, Hie conclusions of 

Chapter 3 regarding the distribution of bargaining power between firms and their creditors 
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may not hold iii the UK, where the bankruptcy code puts creditors in a very strong negotiating 

position. Given the growing importance of debt markets outside the US. how far can we 

generalize the conclusions of existing studies of credit risk and financial distress to embrace 

other jurisdictions? 

Chapter 4 focuses on one of the basic questions to be asked in relation to international 

comparisons: Do bankruptcy codes matter for lending and reorganization practices, and for 

default outcomes? Using a sample of 2280 small firms that defaulted on their bank debt in 

France, Germany and the UK, it finds that large differences in creditors' rights across countries 

lead banks to adjustments in order to mitigate the expected creditor- unfriendly aspects of 

bankruptcy law. In particular, French banks respond to a creditor- unfriendly bankruptcy code 

by requiring more collateral than lenders elsewhere, and by relying on particular collateral forms 

that minimize the statutory dilution of their claims in bankruptcy. Despite such adjustments, 

bank recovery rates in default differ substantially across the three countries, with medians of 

92% in the UK, 67% in Germany, and 56% in France, confirming that bankruptcy codes still 

sharply affect default outcomes. 

The findings of Chapter 4 present a number of puzzles. Why are recovery rates in informal 

procedures similar across countries, given the sharp differences in bankruptcy? Provided that 

equityholders in informal workouts get, as they should for incentive compatibility reasons, at 

least as much as in bankruptcy, and absent sharp differences in bankruptcy costs, these two 

findings can only be reconciled by assuming that the total value of the firm at default is higher 

in creditor- unfriendly countries. In other words, the law affects the default boundary either 

directly (for example, by requiring French managers to report liquidity problems), or indirectly 

(for example, by making strategic default more attractive for French firms through increasing 

their bargaining power). Thus, both measuring the default boundary and studying the impact 

of strategic actions on debt pricing in different countries, is likely to yield new insights into 

functioning of debt markets. 

Another puzzle is, why, contrary to predictions of some theoretical papers, is the rate of 

piecemeal liquidations in the UK the lowest among the three countries, despite the concentration 

of control rights in the hands of secured creditors? And why is the proportion of out-of-court 

workouts so low in France, given the incentives of creditors to avoid formal procedures? Is 
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it because of the particular reporting requirements specific to France, because of the way the 
tn 

distribution of bargaining power affects renegotiations, or other institutional responses that 

affect outcomes? To answer these questions, studyIng a wider set of countries ls highly desirable. 

Finally, why are pre-distress bank loan spreads in France similar to those in the creditor- 

friendly UK, given the low level of creditor protection, low recovery rates, and high historical 

bankruptcy rates in France? Is this finding due to different levels of banking competition, 

firms quality screening and credit rationing, or simply because Rench banks require higher 

compensation through channels other than the loan interest rate? These are all interesting 

questions for future research. Moreover, a basic study documenting and comparing spreads on 

public bonds across countries is long overdue. 
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