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In situations of default or financial dis-
tress, there are two primary resolution 
processes that a firm can pursue: a pri-
vate resolution, by renegotiating existing 

claims, or a public resolution, by utilizing legal 
bankruptcy channels. When a private arrange-
ment among a firm’s stakeholders cannot be 
reached, firms in the United States file for 
protection under the bankruptcy code and 
are placed under court supervision. Bank-
ruptcy is usually settled with a court-approved 
rehabilitation scheme within about one-and-
a-half years of filing. Whether public or pri-
vate, these restructurings allow for one of the 
following outcomes: emergence as an inde-
pendent entity, acquisition by another firm, 
or liquidation of assets and the distribution of 
proceeds to stakeholders.

Analysis of the resolution of financial 
distress provides useful information to port-
folio managers who hold distressed securities. 
Following the recent financial crisis, invest-
ment in distressed debt by hedge funds and 
private equity firms has increased significantly 
(Shadab [2009]). Based on analysis of a survey 
of 364 institutional investors, Harner [2008] 
presented evidence that 20% of portfolio man-
agers have investments in distressed debt, and 
an overwhelming majority of those intend to 
maintain or increase their distressed debt hold-
ings. Due to the structural protections built 
into the resolution process, portfolio managers 
increasingly find that investing in distressed 

debt securities is an alternative source for gen-
erating returns that does not unduly increase 
risk. Harner’s analysis also shows that most 
managers have a relatively short horizon when 
investing in distressed debt.

Clearly, many factors affect the resolution 
process and the resolution outcome including 
firm characteristics, firm performance, macro-
economic factors, and market factors. Because 
firms in financial distress share similar char-
acteristics (i.e., declining revenues, earnings, 
assets, and equity), it is more difficult to dif-
ferentiate among them and classify the final 
outcome versus predicting financial distress 
among all firms. Consequently, in the prior 
finance literature, the problem of predicting 
bankruptcy resolution has not been studied as 
extensively as that of predicting financial dis-
tress. Our research studies both the resolution 
and outcome of financial distress in an econo-
metrically rigorous fashion with an appli-
cation to a current dataset of public defaults. 
Exhibit 1 presents our modeling of the reso-
lution processes and outcomes, and provides 
the number of firms within our data sample 
for each category. Although, in general, there 
are six paths that a financially distressed firm 
can follow, not surprisingly we do not observe 
liquidation as an outcome when a firm follows 
a private resolution process; see Exhibit 1.

Portfolio managers’ decisions to invest 
or disinvest in distressed securities will depend 
on their forecast of the path a firm may take 
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to resolve its financial difficulties and its expected out-
come. There fore, our research findings are of great interest 
to portfolio managers. In evaluating the resolution pro-

cesses and outcomes of financial distress, we examine 
the characteristics of firms that are able to resolve their 
financial distress out of court as compared to firms that 

e x h i b i t  1
Process for and Outcome of the Resolution of Financial Distress

Notes: Numbers in each outcome represent the number of firms in our sample.

Time Description
t – 2 Two years prior to the event of financial distress
t – 1  One year prior to the event of financial distress, f irm may 

or may not exhibit signs of impending distress
t  Event of financial distress: prior to negotiations, for example, 

default or impending default
t + m  Start of Resolution Process: The year the firm files for bank-

ruptcy or begins out-of-court negotiations to resolve the 
financial distress

t + n  Outcome of Resolution Process: Financial distress is resolved: 
firm either emerges as an independent entity, is acquired, or 
liquidated 
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f ile for bankruptcy. We also examine the indicators 
distinguishing firms that are able to emerge as indepen-
dent from firms that are liquidated.

We specify and postulate the effects of variables 
determining the resolution process and outcome by 
choosing variables based upon economic theory, prior 
empirical results, and exploratory data analysis. We esti-
mate and compare several qualitative dependent variable 
econometric models, namely, ordered logistic regression 
(OLR), local regression models (LRM), and feed-for-
ward neural networks (FNN). We evaluate the classifica-
tion accuracy of our models and also conduct a bootstrap 
experiment in order to assess the out-of-sample predic-
tive capability of the models. Our use of these econo-
metric modeling and prediction accuracy techniques 
make our article’s contribution more significant.

We find that larger firms with higher liquidity and 
more secured debt in their capital structure are more 
likely to follow a public resolution process. Firms with 
higher Z-scores and more total leverage are less likely to 
follow a public resolution process, and instead attempt 
to privately resolve the financial distress. With respect 
to the resolution outcome, firms with greater liquidity, 
more secured debt, and lower cumulative abnormal 
returns are more likely to be liquidated rather than reor-
ganized. Firms with more leverage and more intangible 
assets filing a prepackaged bankruptcy are more likely 
to be reorganized.

In a complementary paper, Pindado, Rodrigues, and 
de la Torre [2008] investigated the likelihood of financial 
distress for nonfinancial firms from the G7 countries and 
find that profitability and retained earnings negatively 
inf luence the likelihood of financial distress. Although 
they used OLR for predicting distress, we model the pro-
cess and resolution once a firm is in distress. Joseph and 
Lipka [2006] studied the marginal utility of accounting 
information and found that the usefulness of earnings, 
cash f low, and book values rapidly declines as firms enter 
financial distress. Our empirical results are in accordance 
with the findings of both papers.

This article focuses on determining which types of 
firms are able to survive financial distress and successfully 
remain independent entities. By examining pre-distress 
firm characteristics, our aim is to properly predict the five 
possible outcomes of financial distress. Barniv, Agarwal, 
and Leach [2002], in a similar approach, modeled the 
resolution outcome, while our article investigates both 
the resolution process as well as its outcome and extends 

the analysis by including a larger set of variables in the 
modeling exercise. Our models, based on the condition 
that the firm is in financial distress, provide information 
regarding the future path of the resolution and its out-
come, analysis that we expect investors in distressed debt 
and equity will find useful.

From the regulatory standpoint, the Sarbanes–
Oxley Act of 2002 heightened accountability stan-
dards for individuals responsible for documenting and 
reporting the financial health of publicly traded firms. 
And more recently, with respect to financial institu-
tions, the Dodd–Frank Act of 2010 established a special 
“orderly resolution process” outside the court system 
for unwinding complex, systemically important entities 
under the supervision of the FDIC.

Our research into analysis of bankruptcy outcomes 
is of importance to a range of participants in this domain 
of finance: investors in distressed equity and debt who 
are building investment strategies; stakeholders during 
often-prolonged court deliberations who are devel-
oping a plan of negotiation; and risk managers who are 
building practical credit risk models. Furthermore, our 
results can contribute significantly to informed deci-
sions by policy makers regarding the allocation of scarce 
resources during financial distress.

TesTable HyPOTHeses anD Review 
OF THe liTeRaTuRe

In order to explain the resolution of financial dis-
tress, we determine 12 variable groupings from theory and 
prior empirical results in the literature. Exhibit 2 pres-
ents the dimensions the groupings capture, the empirical 
proxies we use, and the relationships we hypothesize 
between the process and outcomes of the resolution of 
financial distress.

A major factor that affects a firm’s ability to resolve 
its financial distress is its amount of leverage. Greater 
leverage implies lower recovery in liquidation due to the 
additional costs of a formal bankruptcy filing, and there-
fore serves as an incentive to attempt a reorganization or 
avoid bankruptcy altogether. However, individual credi-
tors may have an incentive to hold out, which affects the 
resolution process. For example, secured creditors may be 
better off if the firm is liquidated. Jensen [1989] argued 
that firms with more leverage are forced to manage their 
investment decisions and cash f low better and may be 
forced to restructure sooner (i.e., debt acts as a monitoring 
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e x h i b i t  2
Hypotheses Development: Resolution Process and Resolution Outcome
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mechanism). Therefore, we hypothesize that firms that 
have more leverage restructure sooner and thereby avoid 
liquidation. We expect a negative relationship between 
leverage and the bankruptcy resolution process and a 
negative relationship between leverage and the liqui-
dation outcome. Alternatively, if the creditor hold-out 
problem prevails, the opposite is true.

We separate the effects of leverage on the resolu-
tion process and the resolution outcome by examining 
the effects of total leverage and the level of secured debt, 
respectively. Hotchkiss [1993, 1995] found no empir-
ical evidence that total debt affects the outcome of the 
bankruptcy filing, but did find that the type of debt is 
significant. Specifically, firms with public debt are more 
likely to be reorganized rather than liquidated. Zingales 
[1998], however, found that firms with more debt are 
more likely to be liquidated, even after controlling for 
profitability, efficiency, and the ex ante probability of 
default, and he argued that leverage negatively affects a 
firm’s ability to compete and finance new investments.

Some determinants of bankruptcy resolution may 
in fact be inf luenced by the desired outcome on the part 
of the firm (e.g., a firm that is more likely to renegotiate 
its debt may also actively work to keep its leverage down). 
In such cases, both capital structure and resolution of 
financial distress may be endogenously determined by 
unobservable factors. This potential endogeneity bias 
is present in similar research papers modeling financial 
distress and its resolution.

Larger size/scale of operations should reduce the 
chances of liquidation. The complexity of larger firms 
and self-selection may make a public resolution process 

(i.e., filing for bankruptcy) more likely, because bigger 
firms are better candidates for rehabilitating a business 
model, and therefore are more likely to achieve a suc-
cessful resolution outcome (reorganization rather than 
liquidation). Gilson, John, and Lang [1990] as well as 
LoPucki and Whitford [1993], found that firms with 
more distinct classes of debt are more likely to utilize a 
public resolution process, concluding that the complex 
capital structure hinders the firm’s ability to privately 
restructure.

A greater proportion of intangible assets makes a 
defaulted borrower a more attractive acquisition can-
didate or makes liquidation more costly, thus lowering 
the chances of liquidation. The bankruptcy process may 
be more destructive of value with less tangibility, but 
this may be countered by self-selection. Therefore, we 
hypothesize that Tobin’s Q and the intangibles ratio 
decrease the likelihood of liquidation as an outcome. 
In a related result, Hong [1984] predicted that f irms 
with greater levels of intangible assets are more likely to 
experience a successful reorganization outcome.

While firms with higher liquidity may be better 
candidates for a private resolution process and also for a 
reorganization outcome, the agency problems inherent 
in a firm with higher liquidity may affect the resolution 
process and the resolution outcome. On the one hand, 
higher liquidity implies that a firm is in a better posi-
tion to continue operations, and creditors may be more 
favorable to a private resolution. On the other hand, a 
public resolution would allow for the sale of these assets, 
increasing the funds available for distribution.

e x h i b i t  2  (continued)
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Lehn and Poulson [1989] argued that a firm is more 
likely to emerge successfully from financial distress if it 
has higher levels of free cash f low. In addition, creditors 
of firms with more free cash f low should be more willing 
to negotiate privately in order to preserve this cash f low 
and avoid the additional expenses of a public bankruptcy 
filing. However, agency problems are greater for firms 
with greater free cash f low ( Jensen [1989] and Teall 
[1993]), so these firms may be more likely to utilize a 
public resolution process and also may be more likely to 
be liquidated. We expect free cash f low to be positively 
related to a private resolution process (decrease the like-
lihood of bankruptcy filing) as well as positively related 
to a reorganization outcome (decrease the likelihood of 
liquidation).

Kahl [2001] found that more profitable firms have 
a greater likelihood of using a public resolution process 
and are also more likely to successfully emerge from the 
financial distress as an independent firm. Alternatively, 
creditors may be more likely to agree to a private reso-
lution process for firms with greater profitability. We 
expect profitability to be positively related to a private 
resolution process and also to be positively related to a 
reorganization outcome due to the higher intrinsic value 
of the firm (i.e., profitability decreases the likelihood of 
filing bankruptcy with liquidation as an outcome).

The capital structure variables, number of major 
creditor classes at default, and percentage of secured debt 
are expected to be positively related to both the proba-
bility of a bankruptcy resolution process and of a liquida-
tion resolution outcome. The greater bargaining power 
among secured creditors and the creditor coordination 
problem makes the bankruptcy filing process or liquida-
tion outcome more likely. In addition, the complexity of 
the firm’s capital structure as well as the seniority of the 
claimants on the firm’s assets adversely affects the ability 
of the firm to attempt an out-of-court settlement. Chat-
terjee, Dhillon, and Ramirez [1996] found that firms 
utilize a public resolution process when there is a sig-
nificant creditor coordination problem.

The credit quality of the f irm and the market’s 
reaction to the financial distress also affect the resolution 
process chosen and the resolution outcome. Borrowers 
considered better candidates for a public resolution pro-
cess and a liquidation outcome are those with lower 
credit quality prior to default (measured by credit spread 
just prior to default, implied loss given default on traded 
debt at default, investment grade status at origination, 

or the Altman Z-Score one year prior to default). An 
explanation of this outcome is that higher credit quality 
might signal assets or a business model more amenable 
to private rehabilitation, and also may predict a more 
successful outcome. Grice and Ingram [2001] showed 
that Altman’s Z-Score model is as useful for predicting 
financial stress conditions other than bankruptcy as it is 
for predicting bankruptcy. We use cumulative abnormal 
return (CAR) surrounding the default to examine if the 
market predicts the resolution process or outcome and 
hypothesize that CAR is positively related to a private 
resolution process and a successful resolution outcome.

The vintage of debt (time since debt is issued, time 
to maturity, or time between instrument defaults), we 
hypothesize, is negatively related to the public resolution 
process as well as the liquidation outcome. The ratio-
nale is that borrowers who have been around for longer 
or have had more time to deal with financial distress 
between default events may have more intrinsic value 
and therefore be better candidates for reorganization or 
an out-of-court settlement.

In an economic downturn, creditors are less likely 
to sell assets when asset values are depressed, and hence 
are more likely to attempt a private resolution process and 
avoid a liquidation outcome. Failing during an expan-
sion sends a different signal about the ultimate quality 
of the business than failing during a downturn. Brown, 
Ciochetti, and Riddiough [2006] developed and empiri-
cally tested a model using real estate data and found that, 
in an owner-managed and endogenous default setting, 
restructuring as compared to liquidation occurs when 
industry wealth is low. We measure the macroeconomic 
state using the Moody’s 12-month speculative or all-cor-
porate default and the S&P 500 equity returns. Collat-
eral values are likely to be depressed during a recession, 
implying that claimants are more likely to attempt a 
private resolution process and avoid bankruptcy pro-
ceedings. Another interpretation that is consistent with 
this is a signaling hypothesis: Firms defaulting in good 
economic times signal to investors that their underlying 
business model is less viable than if they defaulted during 
a downturn (the latter is less informative about a firm’s 
business model), hence a public resolution process and 
liquidation become more likely.

We expect firms that are able to file a prepackaged 
bankruptcy have a greater probability of successfully 
resolving the financial distress, thus decreasing the like-
lihood of liquidation. We expect that, in certain legal 
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jurisdictions, liquidation is less likely. The Southern Dis-
trict of New York and the District of Delaware bank-
ruptcy courts are notoriously pro-debtor, so firms in 
these jurisdictions are both less likely to utilize a public 
resolution process and to experience a liquidation out-
come, because creditors were expected to push for an 
out-of-court settlement in order to avoid this. We there-
fore include a dummy variable for the Southern District 
of New York and the District of Delaware.

In certain industries more geared toward hard assets 
that better retain value, such as utilities, liquidation might 
be a more likely outcome and bankruptcy might be a 
more desired resolution process, because this tangible 
value can be more easily realized. Similarly, in other 
industries such as the technology sector, due to the large 
dependence on intangible assets, the likelihood of bank-
ruptcy filing as well as a liquidation outcome might both 
be lower as stakeholders seek to avoid the dissipation of 
soft assets. But in heavily regulated industries (such as the 
example of utilities), we may speculate that either a bank-
ruptcy or a liquidation is less likely because regulators are 
inclined to step in and broker a renegotiation of debt.

We also consider Auditor’s Opinion, an indicator of 
the quality of the firm’s financials at the last filing prior 
to default. Auditor’s Opinion is a numerical score that 
assesses the quality of the firm’s financial statements and 
controls; the less favorable this assessment (the higher the 
numerical code), the more likely there will be a public 
resolution process or a liquidation outcome. The expla-
nation is that this signals to investors that there may be 
less potential to rehabilitate the enterprise; there would 
be overstatement of the true state of the firm if this score 
were unfavorable.

Several other studies are worth mentioning. Franks 
and Sussman [2005] investigated the resolution of finan-
cial distress of small- and medium-sized U.K. companies 
and found that U.K. banks make the liquidation decision 
close to when the value of such firms equals the value 
of the bank’s collateral. Sanz and Ayca [2006] found 
that costs of financial distress are significantly higher in 
Latin America than in developed countries. Powell and 
Yawson [2007], using data on U.K. firms, found evidence 
that financial distress is due to poor performance, lower 
growth, and higher leverage. Agarwal and Taff ler [2008] 
compared the performance of market-based models and 
accounting ratio–based models in predicting bankruptcy 
and found little difference in their predictive accuracy for 
U.K. firms. Jostarndt and Sautner [2010], using data on 

German firms, found that a higher fraction of total debt 
owed to bank lenders increases the probability of a pri-
vate workout. Gaunt, Gray, and Wu [2010] investigated 
the empirical performance of bankruptcy prediction 
models and found that various models contain unique 
information regarding the probability of bankruptcy, but 
their performance varies over time.

eCOnOmeTRiC mODels 
anD measuRemenT OF mODel  
PeRFORmanCe

Classes of models employed in the literature span 
linear (e.g., multiple discriminant analysis, or MDA), gen-
eralized linear (e.g., multinomial logistic regression, or 
MLR), generalized additive (e.g., local regression models, 
or LRMs), and nonlinear models (e.g., feed-forward 
neural networks, or FNNs). Following the seminal work 
by Altman [1968], who utilized MDA to classify healthy 
versus financially distressed firms, numerous studies in 
the finance and accounting literature continued to use this 
technique. Later studies used generalized linear models 
(GLMs) such as logit (Ohlson [1980]) and probit (Zmi-
jewski [1984]). Among the first of the few existing studies 
to deal with the post-bankruptcy scenario, LoPucki [1983] 
used linear correlation analysis to examine bankruptcy 
outcomes for a small sample of firms. Casey, McGee, 
and Stickney [1986] built an MDA model to discrimi-
nate between groups of liquidated and restructured firms 
using purely accounting variables. Barniv et al. [2002] 
applied an OLR model to predict three resolution types 
(liquidation, acquisition, or emergence) to a sample of 237 
defaulted firms from 1980 to 1995, using five accounting 
and five non-accounting variables and claimed that it 
is three times more costly to misclassify liquidation as 
either an acquisition or emergence than it is to misclassify 
the other two. While signs on and statistical significance 
of coefficients are not consistent with theory across all 
specifications, they are able to achieve 70% out-of-sample 
classification accuracy relative to a random classification 
scheme. Fisher and Martel [2003] applied a similar model 
to 640 bankrupt Canadian firms from 1977 to 1988 with 
13 accounting and macroeconomic variables.

emPiRiCal mODeling

In order to probabilistically classify bankruptcy 
resolution, we compare three approaches. As the model 
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representative of the GLM class, as well as an overall base-
line model, we choose the MLR. Our choice is motivated 
by the commonness of application in the recent distress 
and bankruptcy resolution literature, as well as its sim-
plicity and defensibility relative to more computationally 
intensive approaches, both within and outside this class. 
MLR assumes that the dependent variable Y can take on 
r = 1, …, R unordered discrete values (resolution types) 
for each independent observation i = 1, …, N. Then the 
random variable Y

i
 is multinomially distributed. MLR 

models the conditional mean probability of observing 
resolution type r linked to a linear function of explana-
tory variables through a logistic function,
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where Pr(⋅) denotes probability, F(⋅) is a cumulative dis-
tribution function, β
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 = (β
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, …, β

rk
)T is a vector of regres-

sion coeff icients for the rth resolution type, and 
X

i
 = (X

i1
, …, X
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)T is a vector of explanatory variables 

for the ith observation. In the two-state setting for resolu-
tion, we can code the polychotomous dependent variable 

as (reducing to logistic regression) r i= {1
0

if liquidation
f reorganization We 

can express this model in terms of a logit transformation 
of the dependent variable as the log odds ratio of any 
outcome relative to the baseline,

log
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We define the dummy variables,

 d =
1 if Y =1

0 otherwise
i=1, , N; r =1, , Rir

ir



… …  (4)

Then the log-likelihood function is written as

 

Log(L( , , ; , , ,Y , ,Y ))

d Pr(Y=r|

R N 1 N
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The second class of linear qualitative dependent 
models that we implement, in the generalized linear model 
class, is the LRM, as discussed by Hastie and Tibshirani 
[1990], Simonoff [1996], and Bowman and Azzalini 
[1997]. LRMs represent a generalization of the GLM 
framework, in which we replace a linear function by an 
additive predictor, or a linear combination of smooth func-
tions f

i
: R → R,

 Pr(Y= r| )= L f (X )+i i j i j
j=1

i

N

XX ∑






ε  (6)

where the link function L(x)=
1+e- x

1  stands for the logistic 
function. In GLM terminology, L(⋅) relates the condi-
tional mean of the dependent variable (i.e., the probability 
of occurrence) to a linear function, which extends in this 
context to a sum of arbitrary functions satisfying certain 
regularity conditions.

In the class of neural networks, we consider the 
FNN model,

 Pr(Y=1| )=F( )= + ( )i i
T

i 0 0 j j
T

i
j=1

K

XX XX XXββ ββϕ α α ϕ∑






+ iε  

(7)

where ϕ
0
(⋅) is the activation function in the outer layer, 

α
0
 is the bias in the hidden layer, ϕ

j
(⋅) is the jth activa-

tion function (output unit) in the hidden layer, α
j
 is the 

weight on the jth activation function, and β
j
 is the coef-

ficient vector in the jth output unit in the input layer with 
first element β

j0
. The corresponding bias k is the total 

number of output units, and we use the logistic func-
tion ϕ

i
(x) = (1 + exp(x))−1 i = 0, …, K as the activation 

functions in both the inner and outer layers.

measuRing mODel PeRFORmanCe

There are various dimensions along which we may 
measure model performance, corresponding to competing 
objectives in how a model is to be implemented. These 
correspond to two notions of accuracy—classification accu-
racy versus predictive accuracy. Classification accuracy is the 
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ability of the model to discriminate among outcomes, 
or in the parlance of credit risk modeling, the ability to 
quantify risk in a relative sense.1 Predictive accuracy is the 
ability of the model to forecast the level of the response 
variable in an absolute sense, or to measure risk cardi-
nally. In probabilistic modeling, for probability of default 
or (in the present context) of resolution of default, this 
represents the ability to produce an estimated probability 
that is correct most of the time, on average. Classification 
accuracy is evaluated by weighted proportion correctly classi-
fied (WPCC) and the area under the receiver operating curve 
(AUROC), and predictive accuracy is evaluated according 
to the Hosmer–Lemeshow chi-squared (HLCS) test and 
the McFadden pseudo R-squared (MPR2) measure. We 
also conduct a bootstrap experiment (Efron and Tibshi-
rani [1986]) in order to assess the out-of-sample predic-
tive capability of the models.

summaRy sTaTisTiCs anD univaRiaTe 
sTaTisTiCal analysis

We build a database of defaulted firms (bankruptcies 
and out-of-court settlements), all having rated instruments 
(S&P or Moody’s) at some point prior to default. We com-
pile default data from various sources and combine it with 
public sources of information (SEC filings from Edgar, 
LEXIS/NEXIS, Bloomberg, Compustat, and CRSP). 
Our resulting dataset contains information on 518 firms 
during the period 1985–2007 for which there is an indi-
cation for the resolution process and resolution outcome, 
in addition to financial statement data from Compustat at 
the time of default. Default signifies the earliest date for 
which we can define a missed interest payment, violation 
of a covenant, or public announcement of distress.

Most of the firms in our sample file for bankruptcy 
(public resolution process) and successfully emerge as an 
independent entity (reorganization outcome), as shown 
in Panel B of Exhibit 1. Of those that are able to resolve 
their financial distress outside of the court system, most 
(94%) emerge as an independent entity. Only 74% of 
the firms that file for bankruptcy are able to successfully 
resolve the financial distress. The remaining firms are 
either acquired (9.5%) or liquidated (16.5%). We also see 
that no matter which resolution process is utilized, most 
firms (78%) remain independent following the resolu-
tion of the financial distress. The likelihood of remaining 
an independent f irm increases with an out-of-court 
restructuring.

Exhibit 3 presents detailed summary statistics and 
distributional tests on candidate explanatory variables. 
Results are broken down by the resolution process (out-
of-court settlement versus bankruptcy filing) and the 
resolution outcome (reorganization versus liquidation). 
The degree of separation across outcomes and processes 
is assessed by Kruskall–Wallis (KW) tests of the sample 
medians and Kolmogorov–Smirnov (KS) tests of the 
sample distributions. The multivariate regressions, incor-
porating a further subset of these variables in each group, 
are shown in Exhibits 4 and 5 for resolution process and 
resolution outcome, respectively. The next section discusses 
a detailed comparison of the multivariate regressions.

Exhibit 3 shows that univariate tests of leverage 
are broadly consistent with hypotheses for resolution 
outcome (liquidation versus reorganization) where 
sample distributions of long-term debt ratios and long-
term debt to market value ratios (both on an industry 
adjusted and industry basis) are significantly lower than 
for reorganization (e.g., median long-term debt to 
market value of 18.67% for liquidations versus 27.30% 
for reorganizations). Univariate results for size/scale 
variables show that firms utilizing a public resolution 
process (bankruptcy) tend to be larger, which is consis-
tent with expectations.

While Tobin’s Q is numerically larger for liquida-
tions and bankruptcies than reorganizations or out-of-
court settlements, these counterintuitive results are not 
statistically significantly different by either the KS or 
KW statistics. In line with our hypothesis, however, the 
intangibles ratio is numerically higher for reorganiza-
tions and out-of-court settlements (18.71% and 18.99%) 
as compared to liquidations and bankruptcies (9.07% and 
16.96%), but this is only significant for the resolution 
outcome.

The net working capital to total assets ratio is sig-
nificantly greater for the liquidation outcome as com-
pared to the reorganization outcome. The quick ratios 
appear to be significantly greater for out-of-court reso-
lution processes as compared to bankruptcy resolution 
processes. We observe that the lower free cash f low or 
cash f low from operations is, the greater is the likelihood 
of liquidation (significantly more negative), which sup-
ports our hypothesis on a univariate basis.

Return on equity, although negative, appears to be 
significantly greater for firms that utilize a public resolu-
tion process rather than a private resolution process, thus 
supporting our hypothesis for the effects of profitability 
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on the resolution process; however, univariate results 
for the impact of profitability on resolution outcome 
are inconclusive.

Univariate results for the capital structure variables 
(number of creditor classes, proportion of secured debt, 
or proportion of subordinated debt) indicate that they 
are statistically indistinguishable by outcome and pro-
cess. However, we observe that liquidations have a lower 
number of classes of defaulted instrument, or greater pro-
portions of secured debt and subordinated debt, which 

while not statistically signif icant is in line with our 
hypotheses.

The Altman Z-Score is significantly lower for the 
liquidation outcome as compared to the reorganization 
outcome, whereas cumulative abnormal return is sig-
nificantly lower for both liquidation outcome and bank-
ruptcy process. The loss given default is significantly 
greater for the bankruptcy process and also for the liq-
uidation outcome. Thus, results for the credit quality/
market variables support our hypothesis.

e x h i b i t  3
summary statistics and Distributional Tests for select Financial statement variables by Resolution Process 
and Resolution Outcome

aDirection is based on P-value of KS test: > at 10%, >> at 5%.

JPM-JACOBS.indd   126 1/13/12   10:54:58 AM

NOT FOR D
ISTRIB

UTIO
N



The Journal of PorTfolio ManageMenT   127WinTer 2012

Univariate tests for the vintage variables suggest 
that the time since issue is significantly lower for liq-
uidations (but not for bankruptcies), which is in line 
with expectations. Both the maximum time between 
instrument defaults and the time between first instru-
ment default and filing are significantly lower for the 
liquidation outcome, but not for the resolution process 
(although numerically lower for bankruptcies).

emPiRiCal ResulTs baseD 
On mulTivaRiaTe mODels

In this section, we compare several multivariate 
logistic regression models in terms of their ability to 
explain the financial distress resolution process (Exhibit 4) 
and the financial distress resolution outcome (Exhibit 5). 
In addition to the usual likelihood ratio statistic, we 
show two measures of predictive accuracy (MPR2 
and HLCS statistics) and two measures of classification 
accuracy (AUROC and WPCC statistics). Although not 
reported in the exhibits, we perform tests to confirm 
that results are robust to clustering of standard errors 
within industry groups, and we also perform variance 
inf lation factor analysis to confirm that our models do 
not suffer significantly from multicollinearity.

 Resolution Process (bankruptcy Filing 
versus Out-of-Court settlement)

Exhibit 4 presents the results of the logistic regres-
sions for financial distress resolution processes. In each 
model, the dependent variable is equal to one for firms 
that file for bankruptcy utilizing a public resolution pro-
cess and is equal to zero for firms that are able to resolve 
the financial distress privately in an out-of-court settle-
ment. We observe that firms that file for bankruptcy 
have lower leverage, larger size, higher Tobin’s Q, higher 
quick ratio, fewer classes of creditors, higher secured and 
less subordinated debt, lower Z-score, or higher LGD.

The result for the leverage variable is consistent 
with Jensen’s [1989] hypothesis that debt serves as a 
monitoring mechanism and forces firms to face their 
financial trouble sooner, before they become economi-
cally distressed. Our f inding implies that f irms with 
greater leverage are more likely to privately resolve the 
default. We also see that firms with more classes of credi-
tors are more likely to resolve the financial distress out 
of court. This result contradicts Gilson, John, and Lang 

[1990], who found that a more complex capital structure 
reduces the ability of a firm to utilize an out-of-court 
workout procedure. We do see, however, that the pro-
portion of secured debt in the firm’s capital structure is 
negatively related to an out-of-court resolution process. 
This implies that secured creditors may prefer a court 
setting in which there is a higher likelihood of liqui-
dating their collateral, as opposed to an out-of-court 
settlement in which restructuring debt is more likely. 
The results for the proportion of subordinated debt 
strengthen this conclusion.

Our results suggest that size, as measured by the 
market value of equity, is positively related to a bankruptcy 
resolution process in both models, consistent with our 
hypothesis that a larger scale of operations implies greater 
odds of a successful reorganization in bankruptcy. This 
variable is significant at the 5% level or better in both 
models.

The sign on the coefficient estimate for Tobin’s 
Q is negative and significant in both regressions, which 
implies that firms that have greater intangible assets are 
less likely to utilize a public resolution process, which 
is in line with our expectations that firms would want 
to preserve the value of intangible assets and avoid a 
bankruptcy filing. Similarly, with respect to industry, 
we observe that the dummy variable for the technology 
industry has a negative coefficient estimate, and to the 
extent that these firms have more intangible assets, this 
conforms to our expectation that a “soft-asset” effect is 
operative. But in the case of utilities, the effect of regula-
tory forbearance dominates the “hard-asset” effect, and 
the likelihood of a bankruptcy is lower in both models. 
Finally, note neither of these industry dummies enters 
into the regressions for outcome (see the following sec-
tion on Resolution Outcome), so that conditioned on 
a public bankruptcy, we find no evidence that industry 
matters.

The results on liquidity show that more-liquid 
firms tend to restructure out of court. The coefficients are 
negative and significant in both Model 1 and Model 2. 
But although the cash f low variables are negative as well, 
they are only marginally significant in both models. Our 
measure of profitability is not significant. The nega-
tive coefficients imply, however, that firms with higher 
profitability are more likely to utilize an out-of-court 
resolution process, consistent with the value preservation 
goal of creditors.
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The Altman Z-Score (in Model 2) is negatively 
related to a bankruptcy resolution process, which is in line 
with our hypothesis. The Z-score measures the default 

probability of a firm, with a higher Z-score implying 
a healthier firm, so that more-distressed firms tend to 
file for bankruptcy. Supporting this, the coefficient on 

e x h i b i t  4
multivariate logistic Regressions for Resolution Process: bankruptcy Filing versus Out-Of-Court settlement

aThe derivative of the logistic function evaluated at the median values of the independent variables, an estimate of the change in the modeled probability 
for a small change in a covariate.
bOne minus the ratio of the model to the null deviance, where the deviance is equal to one-half the maximized value of the log-likelihood.
cA normalized average deviation between empirical frequencies and average modeled probabilities across deciles of risk, ranked according to modeled 
probabilities, a measure of model fit, or predictive accuracy of the model.
dThe area under the Receiving Operator Characteristic (ROC) curve or the plot of event proportions in the population versus the complement of the risk 
ranking according to the model, a measure of the discriminatory accuracy of the model.
eThe proportion of events correctly classified, according to a cutoff model probability that minimizes the Expected Cost of Misclassification (ECM), 
a measure of the discriminatory accuracy of the model.
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LGD measured at the time of default (par minus the 
weighted average of debt 30 days after default) is posi-
tive: defaulted firms with greater recovery risk (which 
evidence suggests is positively correlated with default 
risk) tend to file for a court-mediated resolution.

We see that the dummy variable for filing in the 
Southern District of New York or the District of Dela-
ware is positively related to utilizing a public resolution 
process. This result also is as expected, because this is 
a debtor-friendly jurisdiction, so that we would expect 
creditors to be more amenable to an out-of-court restruc-
turing of debt rather than a bankruptcy proceeding.

Finally, Auditor’s Opinion is only marginally sig-
nificant in Model 2, but is of the expected sign because 
a higher code, which corresponds to a lower quality of 
financial statements, implies lower odds of an out-of-
court renegotiation and the greater probability of an 
in-court settlement and possible liquidation.

The bottom panel of Exhibit 4 compares model 
diagnostic statistics, both in sample and out of sample. 
First, we consider measures of predictive accuracy (or 
model fit). Model 1, which has the maximum informa-
tion (including LGD and CAR), but the greatest loss 
of sample size, achieves the highest (McFadden pseudo) 
R-squared of 68.7% in sample and 51.8% out of sample. 
Regarding the alternative measure of predictive accu-
racy, the Hosmer–Lemeshow (HL) [2000] statistic is 
highly insignificant in both models, indicating a good 
fit to the data.

Considering measures of model classif ication or 
discriminatory accuracy, Model 1 has the best AUROC 
of 92.4% in sample (73.5% out of sample). Model 1 also 
performs best according to the percentage correctly clas-
sified (PCC), 92.4% in sample (74.2% out of sample).

 Resolution Outcome (liquidation versus 
Reorganization) logistic Regressions

Exhibit 5 presents the results of the logistic regres-
sions for the f inancial distress resolution outcome in 
which the dependent variable is equal to one for liqui-
dations and zero for reorganizations. While the statistical 
significance of evidence across models is mixed, some 
clear patterns emerge from this analysis.

First considering the financial ratio variables, we 
see that, in general, firms with greater leverage, more 
intangible assets (except for Model 3), and higher cash 
f low from operations are less likely to be liquidated (with 

the exception of the leverage category in Model 2). Fur-
ther, we see some evidence that more-liquid firms are 
more likely to be liquidated, although only in Model 3. 
However, across models, none of the size/scale coef-
ficient estimates are significant.

If leverage acts as a monitoring mechanism, Jensen 
[1989] expected that firms with more leverage will more 
quickly violate protective covenants and will be forced 
to restructure sooner than firms with less leverage. As a 
result, even if in bankruptcy, firms with higher leverage 
should be better able to successfully resolve financial 
distress through a reorganization (emergence as an 
independent entity or take-out by a third party) in that 
they enter the process in a better state. Our findings 
confirm this hypothesis. Both measures of leverage are 
in almost all cases negative and significant at the 10% 
level or better, with the exception of the long-term debt 
ratio and the industry-adjusted long-term debt to market 
value ratios in Models 2 and 3, respectively.

Two of the three models show that f irms with 
more intangible assets are less likely to be liquidated, as 
evidenced by negative coefficient estimates that are sig-
nificant at the 5% level or better. This is consistent with 
Hong’s [1984] model, which predicts that the level of 
intangible assets affects a firm’s ability to emerge success-
fully from financial distress. In keeping with this finding, 
Model 3’s estimate on the intangibles ratio is insignificant. 
The sign on the coefficient estimate for CAR is negative 
and marginally significant to the extent that the CARs 
provide a proxy for the future potential of the firm and 
the current intangible assets of the firm.2 Therefore, in 
Model 3, we see that firms with greater abnormal returns 
are more likely to be reorganized as compared to liqui-
dated. Further strengthening this result is the coefficient 
on the liquidity variable of net working capital to total 
assets, which is positive and significant at 10% or better 
in Model 3. This indicates that firms with more liquid 
assets, which are more likely to be sold at a value closer 
to their market value in bankruptcy, are more likely to 
be liquidated; see Bris, Welch, and Zhu [2006].

The results for the cash f low variable are consistent 
with Lehn and Poulson’s [1989] free cash f low theory, 
which postulates that firms with more free cash f low 
should be in a better position to reorganize their capital 
structure and emerge successfully from bankruptcy.

Next, considering capital structure, we observe 
that the coefficient estimate on the proportion of secured 
debt is positive in all models, and statistically significant 
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in Models 1 and 2. The positive coefficient indicates that 
firms with a greater proportion of secured debt are more 
likely to be liquidated. This result is as expected because 
of the secured debtholders’ interest is resolving their 
claims, not necessarily the claims on the entire firm. 
But the estimates on the number of creditor classes is not 

nearly significant at conventional levels (only marginally 
at a 12% P-value in Model 3), which suggests capital 
structure complexity does not inf luence the outcome of 
distress or default when properly controlling for other 
factors, including the composition of debt.

e x h i b i t  5
multivariate logistic Regressions for Resolution Outcome: liquidation vs. Reorganization

aThe derivative of the logistic function evaluated at the median values of the independent variables, an estimate of the change in the modeled probability 
for a small change in a covariate.
bOne minus the ratio of the model to the null deviance, where the deviance is equal to one-half the maximized value of the log-likelihood.
cA normalized average deviation between empirical frequencies and average modeled probabilities across deciles of risk, ranked according to modeled 
probabilities, a measure of model fit or predictive accuracy of the model.
dThe area under the Receiving Operator Characteristic (ROC) curve or the plot of event proportions in the population versus the complement of the risk 
ranking according to the model, a measure of the discriminatory accuracy of the model.
eThe proportion of events correctly classified, according to a cutoff model probability that minimizes the Expected Cost of Misclassification (ECM), 
a measure of the discriminatory accuracy of the model.
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Although, in general, the coefficient estimates for 
credit quality/market variables are not significant (such 
as the Altman Z-Score), with the exception of the mar-
ginal significance of CARs just mentioned, we observe 
that the LGD, as inferred from market prices of debt 
in Model 2, is positive and significant at the 1% level. 
This result is consistent with prior expectations: firms 
that emerge successfully from bankruptcy have better-
performing debt, based upon structural credit risk mod-
eling theory (Carey and Gordy [2007]) and empirical 
evidence, and the market price of debt at default antici-
pates the ultimate recoveries (Cantor et al. [2007]).

Turning to our macroeconomic indicator, the S&P 
500 Index return, the signs on the coefficient estimates 
are all positive and statistically significant at the 5% level 
only in Model 2 (only marginally so in Model 3). We 
take this as some evidence in favor of our two hypoth-
eses: the “signaling story” (i.e., a firm that fails in a good 
period sends a different and adverse signal to investors 
compared to a firm that fails during a downturn) and 
the “fire-sale avoidance” (i.e., the reluctance of creditors 
to dispose of collateral in a downturn when asset values 
are likely depressed).

As expected, the coefficient estimate on the dummy 
variable for a prepackaged bankruptcy is related inversely 
to liquidation and is statically signif icant across all 
models. Obviously, these firms have negotiated claims 
prior to filing for bankruptcy, and we expect that they 
should be more successful in resolving the financial dis-
tress, however, the estimates on the dummy variable for 
pro-debtor filing districts are not significant in any of 
the regressions. Earlier, we saw that both of these vari-
ables affect the resolution process, but here they do not 
affect the resolution outcome.

Auditor’s Opinion has a positive sign on the coef-
ficient in all models, consistent with a higher probability 
of liquidation in cases when the quality of financial state-
ments is lower, but is significant at the 10% level in only 
Model 2 (which happens to be our favored model—see 
the subsequent discussion of model analysis). This can 
be taken as evidence that there is information content in 
the assessments of financial auditors with regard to the 
successful navigation of bankruptcy proceedings.

Finally, let us discuss the diagnostic statistics, which 
are performed both in sample and out of sample. The 
out- of-sample analysis in the bottom panel of Exhibit 5 
is performed in the standard way: a randomly selected 
split of the data into 80% development and 20% 

evaluation subsets (refer to the next section for a more rig-
orous version of this validation). Taking all these results 
into consideration (and including the bootstrapping 
analysis in the next section), we conclude that Model 2 
is the best model, and clearly Model 3 is the worst among 
these. In terms of overall model performance, while 
Model 1 has the lowest R-squared of 20.8% (15.4% out 
of sample), it has among the highest percentage correctly 
classified (81.2% in sample and 64.4% out of sample) and 
AUROC (56.4% in sample and 44.3% out of sample). 
The R-squared is significantly higher in Model 2 (25.9% 
in sample and 19.7% out of sample); the AUROC is 
rather close to the level of Model 1 (56.5% in sample and 
45.3% out of sample, a little better in the latter); and the 
percentage correctly classified does not appear materially 
different than Model 1 (78.8% in sample and 62.7% out 
of sample, only slightly lower than Model 1).

 Out-of-sample and Out-of-Time 
Classification and Predictive 
accuracy analysis

Out-of-sample and out-of-time classification and 
predictive accuracy results are presented in Exhibit 6. 
We perform model validation tests for all of the plausible 
logistic models discussed in the preceding subsection, 
presenting the results for the one that performs best over 
time—Model 2—in predicting bankruptcy filing and 
resolution liquidation. We compare the results to the 
alternative local regression (LRM) and neural network 
(FNN) econometric approaches described in the sec-
tion Econometric Models and Measurement of Model 
Performance. We implement standard tests to measure 
discriminatory power (AUROC and WPCC) and 
predictive accuracy (MPR2 and HLCS), as described 
previously.

The statistical significance of these results is rigor-
ously analyzed and confirmed through a nonparametric 
bootstrap (i.e., resampling from the sample distribution 
with replacement) procedure (Efron [1979] and Efron 
and Tibshirani [1986]). The particular version of this 
technique that we employ is a rolling out-of-time and out-
of-sample bootstrap, in which a model is estimated and 
performance is measured repeatedly, both for increasing 
estimation (or training) periods and rolling one-year-
ahead prediction periods. Starting from roughly the 
middle of the sample and running through 1998, this 
process is repeated 100,000 times for both training and 
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prediction sets, until the entire sample corresponds to 
the estimation period. The final distribution of out-
of-sample statistics is formed by pooling the nine years 
of distributions from 1999 through 2007. The results 
indicate that our logit models perform well and have 
good in-sample and out-of-sample classification and pre-

dictive accuracy properties as compared to the LRM 
and FNN alternatives. While in-sample and out-of-
sample performance along these dimensions exhibits 
wide variation across models and criteria, the OLR and 
LRM models perform comparably, and the FNN model 
underperforms consistently.

e x h i b i t  6
bootstrapped Out-of-sample and Out-of-Time Classification and Predictive accuracy 
model Comparison analysisa,b

aIn each run, observations are sampled randomly with replacement from the training and prediction samples, the model is estimated in the training sample 
and observations are classified in the prediction period, and this is repeated 100,000 times.
b199 observations with variables: long-term debt to market value of equity, book value of assets quartile, intangibles to book value of assets, interest coverage 
ratio, free cash f low to book value of assets, net income to net sales, number of major creditor classes, percentage secured debt, Altman Z-Score, debt vintage 
time since issued, Moody’s 12-month trailing speculative-grade default rate, industry dummy, filing district dummy, and prepackage dummy.
cThe proportion of events correctly classified, according to a cutoff model probability that minimizes the Expected Cost of Misclassification (ECM), 
a measure of the discriminatory accuracy of the model.
dThe area under the Receiving Operator Characteristic (ROC) curve or the plot of event proportions in the population versus the complement of the risk 
ranking according to the model, a measure of the discriminatory accuracy of the model.
eOne minus the ratio of the model to the null deviance, where the deviance is equal to one-half the maximized value of the log-likelihood.
fA normalized average deviation between empirical frequencies and average modeled probabilities across deciles of risk, ranked according to modeled 
probabilities, a measure of model fit, or predictive accuracy of the model.
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COnClusiOns

This study represents a comprehensive analysis of 
the resolution of financial distress or default. First, moti-
vated by economic theory and models, we perform an 
exhaustive analysis of fundamental data that are thought 
to inf luence the relative likelihood of the financial dis-
tress resolution process (private or distressed renegotiation 
versus public or bankruptcy court) and resolution out-
come (liquidation versus reorganization), giving rise to a 
chosen set of variables thought to inf luence these events. 
Second, we estimate a parsimonious empirical model 
(ordered logistic regression) that is consistent with theory 
and that has superior statistical properties. We then com-
pare this model to alternative econometric models (local 
regression models and feed forward neural networks), 
both in sample and out of sample, and both in terms 
of predictive and classification accuracy. We extend the 
literature by considering alternative classification criteria 
(weighted proportion correctly classified and area under 
the receiver operating characteristic curve) and good-
ness-of-fit criteria (McFadden pseudo R-squared and 
Hosmer–Lemeshow chi-squared), which in this context 
is necessary in order to evaluate model performance. We 
add rigor to this through the application of resampling 
methodology, making it possible to study an approximate 
distribution of the classification and predictive accuracy 
statistics, thereby comparing model performance across 
classes of models. Finally, our dataset contains a more 
recent and comprehensive set of defaults for which we 
have detailed default and credit-related variables.

We find larger f irms that are less tangible and, 
having secured debt in their capital structure, are more 
likely to follow a public resolution process. But firms that 
are riskier (i.e., having lower Z-scores or higher market 
LGD at default) and have more total leverage or greater 
liquidity are less likely to follow a public resolution process 
and instead will attempt to privately resolve the financial 
distress. Furthermore, filing in a pro-debtor district also 
increases the likelihood of utilizing a private resolution 
process for firms in certain industries (technology or utili-
ties, for example). Regarding the resolution outcome, we 
find that firms with greater liquidity, more secured debt, 
higher LGD, or lower cumulative abnormal returns are 
more likely to be liquidated rather than reorganized. But 
firms filing bankruptcy that have more leverage, greater 
cash f low, as well as more intangible assets are more 

likely to be reorganized. In addition, we find that firms 
defaulting during better periods of the credit cycle are 
more likely to be liquidated, while prepackaged bank-
ruptcies or firms with a more favorable Auditor’s Opinion 
results in a greater likelihood of reorganization. Finally, 
we find that more complex econometric models do not 
have better predictive or classification accuracy as com-
pared to standard logistic regression.

Based on recent research by Ang, Gorovyy, and 
van Inwegen [2011], the expected decrease in the use 
of leverage by hedge funds and other institutional inves-
tors is likely to strengthen the investment demand for 
distressed debt. As a result, analysis of the process and 
outcome of financial distress resolution is becoming a 
significant focus of portfolio managers, who are likely 
to benefit from our research.
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1Kahl [2002] found that correctly separating efficient 
firms from inefficient firms is extremely difficult.

2Generally, the credit quality/market variables are not 
significant, with the exception of the marginal significance 
just mentioned, as well as LGD in Model 2.

ReFeRenCes

Agarwal, V., and R. Taff ler. “Comparing the Performance 
of Market-Based and Accounting-Based Bankruptcy Predic-
tion Models.” Journal of Banking and Finance, Vol. 32, No. 8 
(2008), pp. 1541-1551.

Altman, E. “Financial Ratios, Discriminant Analysis and 
the Prediction of Corporate Bankruptcy.” Journal of Finance, 
Vol. 23, No. 4 (1968), pp. 589-609.

——. Handbook of Corporate Finance. New York: John Wiley & 
Sons, 1986.

JPM-JACOBS.indd   133 1/13/12   10:55:03 AM

NOT FOR D
ISTRIB

UTIO
N



134   resoluTion of CorPoraTe finanCial DisTress: An EmpiricAl AnAlysis of procEssEs And outcomEs WinTer 2012

Altman, E., A. Resti, and A. Sironi. “Analyzing and Explaining 
Default Recovery Rates.” ISDA Research Report, London, 
December 2001.

Ang, A., S. Gorovyy, and G. van Inwegen. “Hedge Fund 
Leverage.” NBER Working Paper No. 16801, Columbia Uni-
versity, 2011.

Barniv, R., A. Agarwal, and R. Leach. “Predicting Bank-
ruptcy Resolution.” Journal of Business Finance and Accounting, 
Vol. 29, No. 3/4 (2002), pp. 497-520.

Bowman, A., and A. Azzalini. Applied Smoothing Techniques 
for Data Analysis: The Kernel Approach with S-Plus Illustrations, 
Vol. 18. Oxford, UK: Oxford University Press, 1997.

Bris, A., I. Welch, and N. Zhu. “The Costs of Bankruptcy: 
Chapter 7 Liquidation versus Chapter 11 Reorganization.” 
Journal of Finance, Vol. 61, No. 3 (2006), pp. 1253-1303.

Brown, D., B. Ciochetti, and T. Riddiough. “Theory and 
Evidence on the Resolution of Financial Distress.” Review of 
Financial Studies, Vol. 19, No. 4 (2006), pp. 1357-1397.

Cantor, R., K. Emery, D. Keisman, and S. Ou. “Moody’s 
Ultimate Recovery Database: Special Report.” Moody’s 
Investor Service, April 2007.

Carey, M., and M. Gordy. “The Bank as Grim Reaper: Debt 
Decomposition and Recoveries on Defaulted Debt.” Working 
paper, Federal Reserve Board, 2007.

Casey, C., V. McGee, and C. Stickney. “Discriminating 
between Liquidated and Reorganized Firms in Bankruptcy.” 
The Accounting Review, Vol. 6, No. 2 (1986), pp. 249-262.

Chatterjee, S., U. Dhillon, and G. Ramirez. “Resolution of 
Financial Distress: Debt Restructurings via Chapter 11 Pre-
packaged Bankruptcies and Workouts.” Financial Management, 
Vol. 25, No. 1 (1996), pp. 5-18.

Efron, B. “Bootstrap Methods: Another Look at the Jack-
knife.” Annals of Statistics, Vol. 7, No. 1 (1979), pp. 1-26.

Efron, B., and R. Tibshirani. “Bootstrap Methods for Stan-
dard Errors, Confidence Intervals, and Other Measures of 
Statistical Accuracy.” Statistical Science, Vol. 1, No. 1 (1986), 
pp. 54-75.

Fisher, T., and J. Martel. “The Firm’s Reorganization Deci-
sion: Empirical Evidence from Canada.” Unpublished working 
paper, Wilfrid Laurier University, 2003.

Franks, J., and O. Sussman. “Financial Distress and Bank 
Restructuring of Small to Medium Size U.K. Companies.” 
Review of Finance, Vol. 9, No. 1 (2005), pp. 65-96.

Gaunt, C., S. Gray, and Y. Wu. “A Comparison of Alterna-
tive Bankruptcy Prediction Models.” Journal of Contemporary 
Accounting and Economics, Vol. 6, No. 1 (2010), pp. 34-45.

Gilson, S., K. John, and L. Lang. “Troubled Debt Restruc-
turings: An Empirical Study of Private Reorganization of 
Firms in Default.” Journal of Financial Economics, Vol. 27, No. 2 
(1990), pp. 315-353.

Grice, J., and R. Ingram. “Tests of the Generalizability of 
Altman’s Bankruptcy Prediction Model.” Journal of Business 
Research, Vol. 54, No. 1 (2001), pp. 53-61.

Harner, M. “Trends in Distressed Debt Investing: An Empir-
ical Study of Investors’ Objectives.” American Bankruptcy Insti-
tute Law Review, Vol. 16, No. 69 (2008), pp. 70-110.

Hastie, T., and R. Tibshirani. Generalized Additive Models. 
Boca Raton, FL: Chapman and Hall, 1990.

Hong, S. “The Outcome of Bankruptcy: Model and Empir-
ical Test.” Working paper, University of California-Berkeley, 
1984.

Hosmer, D., and S. Lemeshow. Applied Logistic Regression, 2nd 
ed. New York, NY: Wiley, 2000.

Hotchkiss, E. “The Liquidation/Reorganization Choice of 
Firms Entering Chapter 11.” Working paper, New York Uni-
versity, 1993.

——. “Post-Bankruptcy Performance and Management Turn-
over.” Journal of Finance, Vol. 50, No. 1 (1995), pp. 3-21.

Jensen, M. “Eclipse of the Public Corporation.” Harvard Busi-
ness Review, 67 (1989), pp. 61-74.

Joseph, G., and R. Lipka. “Distressed Firms and the Secular 
Deterioration in Usefulness of Accounting Information.” 
Journal of Business Research, 59 (2006), pp. 295-303.

Jostarndt, P., and Z. Sautner. “Out-of-Court Restructuring 
versus Formal Bankruptcy in a Non-Interventionist Bankruptcy 
Setting.” Review of Finance, Vol. 14, No. 4 (2010), pp. 623-668.

Kahl, M. “Financial Distress as a Selection Mechanism: Evi-
dence from the United States.” Working paper 16-01, UCLA 
Anderson School of Management, 2001.

JPM-JACOBS.indd   134 1/13/12   10:55:03 AM

NOT FOR D
ISTRIB

UTIO
N



The Journal of PorTfolio ManageMenT   135WinTer 2012

——. “Economic Distress, Financial Distress, and Dynamic 
Liquidation.” Journal of Finance, Vol. 57, No. 1 (2002), pp. 
135-168.

Lehn, K., and A. Poulson. “Free Cash Flow and Stockholder 
Gains in Going Private Transactions.” Journal of Finance, 
Vol. 44, No. 3 (1989), pp. 771-788.

LoPucki, L. “The Debtor in Full Control-System Failure 
under Chapter 11 of the Bankruptcy Code.” American Bank-
ruptcy Law Journal, 57 (1983) pp. 99-126.

LoPucki, L., and W. Whitford. “Patterns in the Bankruptcy 
Reorganization of Large, Publicly Held Companies.” Cornell 
Law Review, 78 (1993), pp. 597-618.

Ohlson, J. “Financial Ratios and the Probabilistic Prediction 
of Bankruptcy.” Journal of Accounting Research, Vol. 18, No. 1 
(1980), pp. 109-131.

Pindado, J., L. Rodrigues, and C. de la Torre. “Estimating 
Financial Distress Likelihood.” Journal of Business Research, 
Vol. 61, No. 9 (2008), pp. 995-1003.

Powell, R., and A. Yawson. “Are Corporate Restructuring 
Events Driven by Common Factors? Implications for Take-
over Prediction.” Journal of Business Finance and Accounting, 
Vol. 34, No. 7/8 (2007), pp. 1169–1192.

Sanz, L., and J. Ayca. “Financial Distress Costs in Latin 
America: A Case Study.” Journal of Business Research, Vol. 59, 
No. 3 (2006), pp. 394-395.

Shadab, H. “Coming Together After the Crisis: Global 
Convergence of Private Equity and Hedge Funds.” North-
western Journal of International Law & Business, 29 (2009), pp. 
603-616.

Simonoff, J. Smoothing Methods in Statistics. New York: Springer- 
Verlag, 1996.

Teall, J. “Shareholder Control and Financial Distress in the 
Thrift Industry.” Journal of Business Research, Vol. 26, No. 2 
(1993), pp. 161-170.

Zingales, L. “Survival of the Fittest or Fattest? Exit and 
Financing in the Trucking Industry.” Journal of Finance, 
Vol. 53, No. 3 (1998), pp. 905-938.

Zmijewski, M. “Methodological Issues Related to the Esti-
mation of Financial Distress in Prediction Models.” Journal of 
Accounting Research, Vol. 22, Supplement (1984), pp. 59-82.

To order reprints of this article, please contact Dewey Palmieri 
at dpalmieri@iijournals.com or 212-224-3675.

JPM-JACOBS.indd   135 1/13/12   10:55:03 AM

NOT FOR D
ISTRIB

UTIO
N




