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Introduction 
 
In evaluating the risk of economic activities, a dimension of relevance is credit risk. Is it the case that the 
customer to whom you sell the product or extend the service can pay for that obligation? In an economy 
built on credit, you care about the financial viability of the other side of your transaction. As you make 
procurement decisions, you expect the supplier will be able to sustain operations and fulfill commitments 
made. When participating in multi-party transactions, be they financing or hedging in nature, counterparty 
risks are a key facet of decision-making. Whether your strategic partner will remain a going concern is of 
far more than passing interest. Well-controlled companies will build an infrastructure that takes the pulse 
of the parties with whom they transact business. One tool for which they may reach is bankruptcy 
modeling. The literature is replete with careful analyses of traits that distinguish failing companies from 
those that flourish. The intent of this executive summary is to provide in easy-to-apply format some of the 
commonly used models developed over the past four decades. Risk monitoring entails early warning of 
potential problems, including those related to endurance, persistence, distress, survival, and failure.1 1This 
paper summarizes a number of bankruptcy models that have been set forth in past literature for ease of 
reference and application by internal auditors and other professionals interested in assessing bankruptcy 
risk. References in the endnotes are an added resource for those seeking further details concerning a 
particular model or related debates regarding relative performance of the models and the context in which 
they were developed or have been applied. 
 
Relevant Dimensions 
 
Most of the models developed use financial indicators in the form of ratios. These ratios relate to short-
term liquidity and working capital, profitability or returns on investment, capital structure--including 
market capitalization and debt load, and asset mix--such as the intensity of inventory, receivable, and 
capital investments.2 Often the particular measure used varies from the more traditional ratios found in 
financial statement analysis. Nonetheless, they relate to similar dimensions common in such analyses.3 
Although most models have been constructed using annual data, they have been applied in practice to 
quarterly4 and even monthly information5 as a filtering device and risk assessment tool. Some models 
require data unique to a particular country6 (such as value added account balances) or industry7 (such as 
agents' balances for insurance), and others require that an entity be public (market capitalization being an 
input to such analyses). 
 
All of the models presented involve inferences as to the likelihood of failure that involve various 
computations.  Since these models have been developed over a long time frame, in which diverse 
accounting methods8 and reporting practices have been in place,9 questions arise as to their continued 
applicability. As with any decision aid, the evaluator should consider whether changes are likely to affect 
the measures used by a particular tool. Sometimes, it will not be possible to apply a given model because 
it requires information not available for a private company or a specific setting. Judgment is applied in 
measuring the model components and at times adjustments are needed for information only disclosed in 
notes to the financial statements10 or for key events that affect comparability.11 Specifically, if mergers,12 
takeovers, debt use, or technological changes have occurred, adjustments to model components are often 
essential. Since business cycles13 have their effects on models' development and competitive markets, as 
do legal environments,14 in constant flux, the decision maker may wish to reach for that model developed 
in similar circumstances. However, the good news is that many models have been robust in identifying 
credit risk and have been replicated internationally--tracking with other indicators of risk such as bond 
ratings,15 interest rates,16 market returns,17 and the types of auditor's reports issued.18 
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Models' Application 
 
The usual model simply sets forth what are known as coefficients or parameters. These numbers are 
usually multiplied by defined financial measures. Then, these products are summed, often with what is 
known as a constant or intercept term, to compute a single overall statistic. That number is then 
interpreted as to whether an entity is distressed. You can then "work backwards" from a failure model, 
examine each component of the model, and use these ingredients to identify potential sources of the 
problems that are correctable.19 In other words, the term "failure" while commonly used to describe 
bankruptcy prediction could just as easily be described as a tool for identifying remedial work needed to 
enhance the endurance of a particular operating unit or entity. 
 
The practical application of the models, will be illustrated using the Levitz Furniture Company, which 
filed a voluntary petition for bankruptcy in 1997 as described in the company’s 10-K filingi for fiscal year 
March 31, 1999: 
 

 “On September 5, 1997 (the "Petition Date"), Levitz Furniture Incorporated, a Delaware 
corporation ("LFI" or the "Company"), and 11 of its subsidiaries (collectively, the 
"Debtors"), including, Levitz Furniture Corporation, a Florida corporation and wholly-
owned subsidiary of LFI ("Levitz"), filed voluntary petitions for relief under Chapter 11, 
Title 11 of the United States Code (the "Bankruptcy Code") with the United States 
Bankruptcy Court for the District of Delaware, Wilmington, Delaware (the "Court") 
under Case No. 97-1842 (MFW). Pursuant to Sections 1107 and 1108 of the Bankruptcy 
Code, Levitz, as debtor and debtor-in-possession, has continued to manage and operate 
its assets and businesses pending the confirmation of a reorganization plan or plans and 
subject to the supervision and orders of the Court. Because Levitz is operating as debtor-
in-possession under Chapter 11 of the Bankruptcy Code, the existing directors and 
officers of Levitz continue to manage the operations of Levitz subject to the supervision 
and orders of the Court. On July 7, 1999, the Debtors filed a "Disclosure Statement" and 
a "Joint Plan of Reorganization" ("Plan of Reorganization" or "Plan"), pursuant to 
Section 1125 of the Bankruptcy Code with the Court. The Disclosure Statement sets forth 
certain information regarding, among other things, significant events that have occurred 
during the Debtors' Chapter 11 cases and the anticipated organization, operation and 
financings of "Reorganized Levitz". …Although the Plan of Reorganization provides for 
the Debtors' emergence from bankruptcy, there can be no assurances given that the Plan 
will be confirmed by the Court, or that such Plan will be consummated. At this time, it is 
not possible to predict the outcome of the Debtors' Chapter 11 cases or their effect on the 
Debtors' business...the Report of Independent Public Accountants…indicates the 
substantial doubt about Levitz's ability to continue as a going concern.” 

 
A press release contained in the company’s April 7, 2000 8-K filing bears out the long process of 
bankruptcy proceedings: 
 

“Levitz Furniture Incorporated and Seaman Furniture Company, Inc. announced today 
that they are entering into a management agreement and a shared services agreement that 
are expected to create efficiencies in advertising, merchandising, warehousing, 
distribution and administration…. These agreements are being entered into in 
contemplation of a plan of reorganization to be filed by Levitz in its bankruptcy 

                                                      
i Filed on July 13, 1999 and available on the SEC website www.sec.gov 
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proceedings.  The agreements are subject to bankruptcy court approval, which Levitz 
anticipates receiving by late summer, and other conditions.  As part of the plan of 
reorganization, it is anticipated that a new holding company will be formed, Levitz Home 
Furnishing, Inc., which would own all of Levitz and a majority of Seaman.  Except as 
provided in these agreements, Levitz and Seaman would continue to be operated 
separately…. If the plan [of] reorganization is approved, Resurgence Asset Management, 
L.L.C. and it[s] affiliated entities are expected to become the largest shareholder of [the] 
new company by contributing their claims in the Levitz bankruptcy to the new company 
and exchanging their majority ownership of Seaman for equity in the new company.” 

 
Such disclosure illustrates the types of financial consequences resulting from bankruptcy proceedings, as 
well as the pervasive uncertainty inherent in such events.  
 
The financial data used in the illustrations is contained in Appendix A.  Most of the information was 
taken from SEC filings, which are readily accessible from the SEC EDGAR database for publicly traded 
companies.  
 
Altman's Models 
 
As a simple example, consider one of the oldest models still in common use.20 Exhibit 1 displays 
Altman's Model for public companies.21 The model uses seven readily available financial measures: 
working capital, retained earnings, earnings before interest and taxes (EBIT), the market value of equity, 
sales, total assets, and total liabilities.   The financial measures are self-explanatory; recall that working 
capital is computed as current assets minus current liabilities and that market value of equity is the market 
price per share multiplied by the number of shares of common stock outstanding. 

 
Exhibit 1 

 
     

Parameter 
 

(Working Capital / Total Assets) 
 

x 1.2 

(Retained Earnings / Total Assets) 
 

x 1.4 

(EBIT / Total Assets) 
 

x 3.3 

(Market Value of Equity / Total Liabilities) 
 

x 0.6 

 
 
 
 
 

Sum of: 
 

(Sales / Total Assets) x 1 
 

 
 
Altman's models are based on what is known as discriminant analysis,22 which is similar to regression 
analysis.23 The sum is known as the z-score and is the final step in the computation. Benchmarks are 
defined to interpret this z-score, based on analysis of bankrupt companies relative to healthy companies. 
 
The cut-off values for the z-score involve three zones that permit one to assess whether this model 
identifies the company as safe, in the gray area, or troubled.   
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Cut-off Values Public Company Model 
 

Z value greater than or equal to 2.99 is considered Safe 
Z value between 1.82 and 2.98 is in the Gray Area  
Z value below 1.81 is considered a Troubled Company 

 
Exhibit 2 shows the application of the model to the Levitz case study using the 1997 financial data 
contained in Appendix A.  To apply the model, the values for each of the financial measures for the entity 
of interest are inserted (in like units of measure) and the mathematical operations performed as indicated.   
A companion EXCEL spreadsheet is provided for ease of use (depicted herein as Exhibit 4).  The sum is 
known as the z-score. The cut-off values highlighted permit one to assess whether this model identifies 
the company as safe, in the gray area, or troubled.  
 

Exhibit 2 
 

 
Working Capital*   Total Assets       Z-Score 

$ -61,020 / $931,955 = -0.065473859 x 1.2  =  -0.0786 
         

 
Retained Earnings  Total Assets       

 
$-155,389  /  $931,975  =  -0.166730867 x 1.4  =  -0.2334 

         
EBIT**  Total Assets       

$16,148  /  $931,975  =  0.017326645 x 3.3  =  0.0572 
         

Market Value  
of Equity***  Total Liabilities       

$263,000  /  $1,029,547  =  .002554522 x 0.6  =  .00153 
         

Sales  Total Assets       

$966,855  /  $931,975  =  1.037425897 x 1  =  1.0374 
        

      Σ 
 
.78414 
 

  Z value greater than or equal to 2.99 is considered Safe 
Cutoff Values   Z value between 1.82 and 2.98 is in the Gray Area 

  Z value below 1.81 is considered a Troubled Company 
-Troubled- 

 
*Working Capital = Current Asset ($220,560) – Current Liabilities ($281,580)  
** EBIT = Earnings Before Interest and Taxes  
*** Market Value of Equity =$2.63 per share x 1000 shares (in 000’s) 

http://www.theiia.org/iia/download.cfm?file=1042
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Since the Altman model was largely directed toward manufacturing companies, the literature24 has 
recommended that when applying the analysis to nonmanufacturing organizations, the same framework 
be applied, except that the sales to total assets variable be omitted. In that case, the zones’ interpretations 
change to: a 2.60 and above representing a low probability of bankruptcy; an above 1.10 to 2.60 requiring 
careful monitoring in the so-called gray zone; and a score of 1.10 and below representing a likelihood of 
insolvency within 12 months. 
 
Given Altman's model for public companies was originally developed in 1968, research has refitted the 
same set of financial measures to data in a later time frame (1985 to 1987) to generate an updated set of 
coefficients.25 As Exhibit 3 displays, three alternative sets of parameters are available for use, with 
column A having the largest number of sample points, B using a subset of 910 entities, and column C 
focusing only on industrial companies. The cut-off values originally defined for Altman's public company 
model continue to apply. If an evaluator is interested in an industrial company, then column C would be 
expected to have greater relevance in generating the z-score. 
 

Exhibit 3 
 

   A B C 

   

972 companies
86 bankrupt 

148 distressed
910 companies 

 

 
555 Industrial 
Companies* 

 
Working Capital  / Total Assets 0.058 -0.301 -0.386 

Retained Earnings / Total Assets 1.504 1.599 2.067 
EBIT / Total Assets 2.073 2.6271 1.385 

Market Value of Equity / Total Liabilities -0.014 -0.033 -0.005 
Sales / Total Assets -0.058 -0.157 -0.069 

*Defined as companies with SIC codes 2000 - 3999 
 
The companion EXCEL spreadsheet is programmed to automatically calculate all variations by simply 
entering the financial input variables where indicated.  To apply the model, insert the values for each of 
the financial measures for the entity of interest at the top of the spreadsheet where indicated. Then the 
spreadsheet is set to multiply those values by the corresponding coefficient and add the products.  The 
EXCEL Exhibit 4 displays Altman's Model for public companies26 using Levitz 1997 financial data in 
Appendix A.  
 
 
 

http://www.theiia.org/iia/download.cfm?file=1042
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Exhibit 4 
 

 
 
Since you may wish to evaluate a private company and, therefore, would not have available the market 
value of equity, Altman also developed two models for private company application as shown in     
Exhibit 5.27 The private models can use five or four variables, and again the financial measures are self-
explanatory, with the book value of equity being the difference in total assets and total liabilities. Simply 
replace the parameters and substitute the book value of equity to book value of liabilities ratio for the 
market value of equity to total liability calculation.  The summation of the products is the z value, 
interpreted using the following cut-off values for the private [4-variable] models: 

 
Cut-off Values Private Company Models 

 
Z value greater than or equal to 2.90 [2.60] is considered Safe 
Z value between 1.20 and 2.89 [1.10 and 2.59] is in the Gray Area 
Z value below 1.20 [1.10] is considered a Troubled Company 

 

 <==
 <==
 <==
 <==
 <==
 <==
 <==

 * Earnings Before Interest and Taxes

-0.065473859  = working capital/total assets
-0.166730867  = retained earnings/total assets
0.017326645  = earnings before interest and taxes (EBIT)/total assets
0.002554522  = market value of equity/total liabilities
1.037425897  = sales/total assets

coeff. Score coeff. Score coeff. Score coeff. Score

working capital/total assets =  -0.065473859 1.20000 -0.07856863 0.05800 -0.00379748 -0.30100 0.01970763 -0.38600 0.02527291
retained earnings/total assets =  -0.166730867 1.40000 -0.23342321 1.50400 -0.25076322 1.59900 -0.26660266 2.06700 -0.34463270

earnings before interest and taxes (EBIT)/total assets =  0.017326645 3.30000 0.05717793 2.07300 0.03591814 2.62710 0.04551883 1.38500 0.02399740
market value of equity/total liabilities =  0.002554522 0.60000 0.00153271 -0.01400 -0.00003576 -0.03300 -0.00008430 -0.00500 -0.00001277

sales/total assets =  1.037425897 1.00000 1.03742590 -0.05800 -0.06017070 -0.15700 -0.16287587 -0.06900 -0.07158239
z-score 0.78414469 -0.27884904 -0.36433636 -0.36695755

CUT-OFF VALUES:
z value greater than or equal to 2.99 is considered safe
z value between 1.82 and 2.98 is gray area
z value below 1.81 is troubled company

Enter Input Variables

EBIT*
Market Value of Equity
Sales

$931,975
$1,029,547
-$155,389
-$61,020
$16,148
$2,630

$966,855

Total Assets
Total Liabilities
Retained Earnings
Working Capital

Altman Original 555 Industrial companies (SIC 
Code 2000 - 3999)

972 Companies including 148 
distressed and 86 bankrupt

Altman Re-estimated By Grice

910 companies

TroubledTroubledTroubled Troubled
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Exhibit 5 
  

   
Private Model 

Parameters 
Four Variable Model 

Parameters 
Working Capital / Total Assets 0.717 6.56 

Retained Earnings / Total Assets 0.847 3.26 
EBIT / Total Assets 3.107 6.72 

Book Value of Equity / 
Book Value of Total 
Liabilities 0.42 1.05 

Sales / Total Assets 0.998 Omitted 
 
Again, a companion EXCEL spreadsheet is provided for ease of use. Simply insert the measures 
indicated; the spreadsheet will generate the scores for the five-variable model and the four-variable 
model. The summation of the products is the z value interpreted for each model--again, the 1997 Levitz 
information is included in Exhibit 6. 
 

Exhibit 6 

 
 

 <==
 <==
 <==
 <==
 <==
 <==
 <==

 * Earnings Before Interest and Taxes
** Total Assets - Total Liabilities

-0.065473859  = working capital/total assets
-0.166730867  = retained earnings/total assets
0.017326645  = earnings before interest and taxes (EBIT)/total assets

-0.094771778  = book value of equity/total liabilities
1.037425897  = sales/total assets

coeff. Score coeff. Score

working capital/total assets =  -0.065473859 0.71700 -0.04694476 6.56000 -0.42950852
retained earnings/total assets =  -0.166730867 0.84700 -0.14122104 3.26000 -0.54354263

earnings before interest and taxes (EBIT)/total assets =  0.017326645 3.10700 0.05383389 6.72000 0.11643505
book value of equity/total liabilities =  -0.094771778 0.42000 -0.03980415 1.05000 -0.09951037

sales/total assets =  1.037425897 0.99800 1.03535104 Omitted Omitted

z-score 0.86121498 -0.95612646

 

Enter Input Variables
Total Assets $931,975
Total Liabilities $1,029,547
Retained Earnings -$155,389
Working Capital -$61,020
EBIT* $16,148
Book Value of Equity** -$97,572

Troubled Troubled

Sales $966,855

Private Model Four Variable Model 

CUT-OFF VALUES: 

z value between 1.20 and 2.89 
is gray area
z value < 1.20 is troubled 
company 

z value > 2.90 is considered 
safe

CUT-OFF VALUES: 

>2.60 is considered safe 

z value between 1.10 and 2.59 is 
gray area 
z value < 1.10 is troubled 
company 

http://www.theiia.org/iia/download.cfm?file=1042
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Zmijewski's Model 
 
The more parsimonious Zmijewski model, requires only three financial measures28: 
 

 Return on Assets = Net Income / Total Assets 
 Financial Leverage = Total Debt / Total Assets 
 Liquidity = Current Assets / Current Liabilities 

 
The application of the model is slightly more complex due to the methodology used to generate the 
parameters. Zmijewski's models, as reflected in Exhibit 7, are based on what is known as probit 
analysis,29 which is why two steps are required beyond those applied for discriminant analysis-based 
models such as the previously presented Altman Model.  First, the constant and each parameter of the 
model must be multiplied by 1.8138 and then multiplied by the financial measure.  Two alternative sets of 
parameters are provided, either of which can be used for estimation--weighted measures are based on 
varying proportions of bankrupt and nonbankrupt firms. 
 

Exhibit 7 
 

 UNWEIGHTED 
ORIGINAL  

 Adjusted 
Parameter 

WEIGHTED 
ORIGINAL 

 Adjusted 
Parameter

Net Income / Total 
Assets 

-4.513 x1.8138 -8.1857 -3.599 x1.8138 -6.5279 

Total Debt / Total 
Assets 

5.679 x1.8138 10.3006 5.406 x1.8138 9.8054 

Current Assets / 
Current Liabilities 

.004 x1.8138 .0073 -0.100 x1.8138 -0.1814 

Constant -4.336 x1.8138 -7.8646 -4.803 x1.8138 -8.7117 
 
Exhibit 8 applies the model using Zmijewski’s original unweighted parameters and Levitz’s 1997 
financial data.  
 

Exhibit 8 
 

Net Income  Total Assets       
$ -26,453 / $ 931,975  = -0.02838 x -8.18568 = 0.23234 

         
Total Debt*  Total Assets       
$ 690,034 / $ 931,975  = 0.7404 x 10.30057 = 7.62653 

         

Current Assets  
Current 

Liabilities    
 

   
$ 220,560 / $ 281,580  = 0.783294 x 0.007255 = 0.00568 

         
    Adjusted Constant = -7.86463 

 Adjusted Score = Σ   -.000085 
* Total Debt =Current Portion of Long-Term Debt ($11,193) + Current Portion of Capital Lease 
Obligation ($3,398) + Long -Terrn Debt Net Current Portion ($273,976) + Obligation Under Capital 
Lease ($74,466) + Obligation Under Account Purchase Agreement ($327,000) 
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After multiplying the financial measure by the adjusted parameter, the products are aggregated to a 
quantity referred to as an Adjusted Score.  The Adjusted Score is then translated into a measure of 
probability by the following formula: 
 
   Probability Bankruptcy = 1/1+(exp (-Adjusted Score)) 
 
The translation of the score results in a probability that will lie between 0 and 1 and be interpretable in 
terms of likelihood. The use of the 50 percent cut-off suggests that when failure is more likely than not, 
the appropriate interpretation is that the entity is distressed.  In other words, if probability lies at or above 
50 percent, then distress is indicated.30  
 
 

     
Adjusted 

Score  Probability 
1 /     1  + ( 1 +  exp  - ( -0.000085 )) =       .50 

         

>= .5 is classified as Bankrupt 
< .5 classified as Not Bankrupt   

  
Bankrupt 

 
 
The resiliency of the Zmijewski Model was examined in the later time frame from 1985 through 1987 and 
the coefficients were updated, as reported in Exhibit 9.31 The same approach as in Exhibit 7 applies, 
except that the new parameter choices relate to a total sample of 1,048 companies (A), 791 industrial 
companies (B), or 990 bankrupt companies (C). Note that the primary adjustment is a greater emphasis on 
the current ratio rather than debt load when the coefficients for bankrupt companies are applied.  
 

Exhibit 9 
 

  
1,048 

Companies 

A  
Adjusted 

Parameters 

 
791 

Industrial 
Companies 

B  
Adjusted 

Parameters 

 
990 

Companies 

C  
Adjusted 

Parameters 

Return on Assets 
 

-4.341 x1.8138 -7.8737 -4.325 x1.8138 -7.8447 -4.076 x1.8138 -7.3930 

Financial Leverage  
 

2.106 x1.8138 3.8199 2.194 x1.8138 3.9795 1.921 x1.8138 3.4843 

Liquidity 
 

.0092 x1.8138 0.1669 0.077 x1.8138 0.1397 0.991 x1.8138 1.7975 

Constant 
 

-2.559 x1.8138 -4.6416 -2.481 x1.8138 -4.5000 -2.654 x1.8138 -4.8138 

 
 
The companion EXCEL spreadsheet is programmed to automatically calculate all variations (see     
Exhibit 10). Specifically, each parameter of the model is multiplied by the constant of 1.8138 and then 
multiplied by the corresponding financial measure. The constant term must likewise be multiplied by 
1.8138. The sum of these products is a quantity referred to as an adjusted score, which is then translated 
into a probability of bankruptcy.  A practical application of the EXCEL spreadsheet using 1997 financial 
data from the Levitz case is contained in Exhibit 10.  
 

http://www.theiia.org/iia/download.cfm?file=1042
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Exhibit 10 
 

 
Zavgren's Model 
 
A model that considers the predictive capabilities five years in advance of distress is reported in      
Exhibit 11.32 
  

Exhibit 11 
 

 Years Prior to Failure 
 1 2 3 4 5 

Intercept -0.23883 -2.6106 -1.5115 -5.9457 -6.8766
Avg. Inventories/ Net Sales 0.00108 0.04185 0.06257 0.09157 0.08835
Avg. Receivables/ Avg. 
Inventories 

0.01583 0.02215 0.00829 0.01667 0.00692

(Cash + Marketable 
Securities)/  Short-term 
assets + Long-term assets + 
Intangibles 

0.1078 0.11231 0.4248 0.05917 0.15786

(Cash + Marketable 
Securities)/  Current 
Liabilities 

-0.03074 -0.0269 -0.01549 -0.0041 0.00018

Income before discontinued 
operations and extraordinary 

-0.00486 -0.0144 0.00519 0.0195 -0.02301

 <==
 <==
 <==
 <==
 <==

 = Net Income / Total Assets
 = Total Debt / Total Assets
 = Current Assets / Current Liabilities

 
Probit 

Adjustment coeff.
Score Adjusted 

for Probit coeff.

Score 
Adjusted for 

Probit coeff.

Score 
Adjusted for 

Probit coeff.

Score 
Adjusted for 

Probit coeff.

Score 
Adjusted for 

Probit 

Net Income / Total Assets = -0.028383809 1.8138 -4.51300 0.23234076 -3.59900 0.185286 -4.34100 0.223486 -4.32500 0.222662 -4.07600 0.209843
Total Debt / Total Assets = 0.740398616 1.8138 5.67900 7.62652792 5.40600 7.259907 2.10600 2.828221 2.19400 2.946399 1.92100 2.579778

Current Assets / Current Liabilities = 0.783294268 1.8138 0.00400 0.00568296 -0.10000 -0.142074 0.09200 0.130708 0.07700 0.109397 0.99100 1.407952
CONSTANT 1.8138 -4.33600 -7.8646368 -4.80300 -8.711681 -2.55900 -4.641514 -2.48100 -4.500038 -2.65400 -4.813825

-0.000085 -1.408563 -1.459099 -1.221579 -0.616252
Pr(Bkrpt) 0.499979 Pr(Bkrpt) 0.196461 Pr(Bkrpt) 0.188605 Pr(Bkrpt) 0.227659 Pr(Bkrpt) 0.350634

Current Assets
Total Assets
Current Liabilities
Total Debt

-0.028383809
0.740398616
0.783294268

Enter Input Variables

Net Income

$220,560.00
$931,975.00
$281,580.00
$690,033.00
-$26,453.00

Not BankruptCutoff guidance: A probability (Pr(Bkrpt))  of .5 (rounding result to 
the first decimal) and above is classified as bankrupt .

Unweighted Original 

Bankrupt Not Bankrupt Not Bankrupt Not Bankrupt

Zmijewski Original 

1,048 companies 761 industrial 
companies 990 companiesWeighted Original      

840 companies

Zmijewski Model Re-estimated By Grice
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items/Long-Term Liabilities 
+ Stockholders' Equity 
Long-Term Debt/(Total 
Equities - Short-Term Debt) 

0.0435 0.04464 0.01822 0.041 0.04371

Net Sales/(Fixed Assets+Net 
Working Capital) 

-0.0011 0.00063 0.00002 0.00363 0.00798

 
Zavgren's models are based on what is known as logit analysis.33 In this case, the result of applying the 
coefficients to the input and adding them to the intercept again must be translated to a probability. The 
presence of five years of analysis permits one to assess whether the company is consistently deteriorating 
over time.34 

 
The companion EXCEL spreadsheet is programmed to calculate all years prior to failure. The required 
financial data are input in the top half of the spreadsheet for each year and the following ratios calculated:  
 

 Average Inventories/Net Sales 
 Average Receivables/Average Inventories 
 (Cash + Marketable Securities)/Short-term assets + Long-term Assets + 

Intangibles 
 (Cash + Marketable Securities)/Current Liabilities 
 IBDOEI*/Long-Term Liabilities + Stockholders' Equity 
 Long-Term Debt/(Total Equities - Short-Term Debt) 
 Net Sales/(Fixed Assets + Net Working Capital) 

 
* IBDOEI = Income Before Discontinued Operations and Extraordinary Items 

 
These ratios are each multiplied by 100. Then the approach is to multiply the coefficients for year 1 by 
those values, add the products with the intercept, and then solve for the probability of bankruptcy. The 
same approach is used for each of the remaining years, through the fifth year prior to bankruptcy.  
 
Applying the model in the Levitz case example using the companion EXCEL Spreadsheet yielded the 
results reported in Exhibit 12. In the illustration, 1997 financial data presented in Exhibit A is entered for 
each year. In actual field applications to Levitz, the year 2 should be 1996 data, year 3 should be 1995, 
year 4 should be 1994, and year 5 should be 1993. In other words, for any application of Exhibit 12, align 
the historical data relative to the point of prediction.  
 
Note that the computations leading to the 1997 inputs described in Exhibit 12 include: 
 

Fixed Assets = Plant Property &Equipment ($214,626) – Land ($47731) 
 
Long-Term Liabilities = Long-Term Debt ($273,976) + Capital Lease Obligations 
($74,466) + Purchase Agreement Obligations ($327,000) + Other Noncurrent Liabilities 
($24,424) + Deferred Taxes ($48,101); 
 
Net Working Capital = Current Assets ($220,560) – Current Liabilities ($281580) 

 

http://www.theiia.org/iia/download.cfm?file=1042
http://www.theiia.org/iia/download.cfm?file=1042
NCREATORE
Line
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Exhibit 12 

 
 
 

Cash
Marketable Securities
Beginning Receivables
Ending Receivables
Beginning Inventory
Ending Inventory
Short-Term Assets
Long-Term Assets 
Fixed Assets
Intangibles
Current Liabilities
Long-Term Liabilities
Short-Term Debt
Long-Term Debt
Total Equities
Net Working Capital
Stockholders' Equity 
Net Sales
IBDOEI*

Year 1 (x100) Year 2 (x100) Year 3 (x100) Year 4 (x100) Year 5 (x100)

Average Inventories/Net Sales 0.160524 16.0523553 0.160524 16.0523553 0.160524 16.052355 0.160524 16.052355 0.160524 16.052355

Average Receivables/Average Inventories 0.229967 22.996656 0.229967 22.996656 0.229967 22.996656 0.229967 22.996656 0.229967 22.996656
(Cash+Marketable Securities)/Short-Term assets 
+ Long-Term assets + Intangibles 0.009943 0.99433998 0.009943 0.99433998 0.009943 0.99434 0.009943 0.99434 0.009943 0.99434

(Cash+Marketable Securities)/Current Liabilities 0.032911 3.29107181 0.032911 3.29107181 0.032911 3.2910718 0.032911 3.2910718 0.032911 3.2910718

IBDOEI/Long-Term Liabilities + Stockholders' 
Equity -0.037594 -3.75940774 -0.037594 -3.7594077 -0.037594 -3.759408 -0.037594 -3.759408 -0.037594 -3.759408

Long-Term Debt/(Total Equities - Short-Term 
Debt) 0.421246 42.1245551 0.421246 42.1245551 0.421246 42.124555 0.421246 42.124555 0.421246 42.124555

Net Sales/(Fixed Assets+Net Working Capital) 9.132043 913.20425 9.132043 913.20425 9.132043 913.20425 9.132043 913.20425 9.132043 913.20425

Intercept -0.23883 Intercept -2.6106 Intercept -1.5115 Intercept -5.9457 Intercept -6.8766
Average Inventories/Net Sales 0.00108 0.017336544 0.04185 0.67179107 0.06257 1.00439587 0.09157 1.46991418 0.08835 1.41822559

Average Receivables/Average Inventories 0.01583 0.364037064 0.02215 0.50937593 0.00829 0.19064228 0.01667 0.38335426 0.00692 0.15913686

(Cash+Marketable Securities)/Short-Term assets 
+ Long-Term assets + Intangibles

0.1078 0.10718985 0.11231 0.111674323 0.4248 0.42239562 0.05917 0.0588351 0.15786 0.15696651

(Cash+Marketable Securities)/Current Liabilities -0.03074 -0.101167547 -0.0269 -0.08852983 -0.01549 -0.0509787 -0.0041 -0.0134934 0.00018 0.00059239

IBDOEI/Long-Term Liabilities + Stockholders' 
Equity

-0.00486 0.018270722 -0.0144 0.054135472 0.00519 -0.0195113 0.0195 -0.0733085 -0.02301 0.08650397

Long-Term Debt/(Total Equities - Short-Term 
Debt)

0.0435 1.832418146 0.04464 1.880440139 0.01822 0.76750939 0.041 1.72710676 0.04371 1.8412643

Net Sales/(Fixed Assets+Net Working Capital) -0.0011 -1.004524675 0.00063 0.575318678 0.00002 0.01826409 0.00363 3.31493143 0.00798 7.28736992

S 0.994730102 S 1.103605779 S 0.82121722 S 0.92163987 S 4.07345955

Cutoff guidance: A probability (Pr(Bkrpt))  of 
.5 (rounding result to the first decimal) and 
above is classified as bankrupt .

* Income before discontinued operations and extraordinary items

Year 2

Bankrupt Bankrupt

333,703$                     333,703$                    

966,855$                     

220,560$                     

Years Prior to BankruptcyEnter Input Variables

966,855$                   
(24,451)$                  

(97,572)$                   

931,975$                   

(24,451)$                   

Year 3 Year 4 Year 5

34,025$                     

169,488$                   

333,703$                   

37,358$                     

966,855$                   

166,895$                   

281,580$                   

281,580$                   

931,975$                   

(97,572)$                   

273,976$                   

(61,020)$                   

Bankrupt Bankrupt

281,580$                    

281,580$                    

931,975$                    

(97,572)$                     

(24,451)$                    

747,967$                    

273,976$                    

(61,020)$                     

Bankrupt

Year 5

0.730021193 0.75093511 0.694494662 0.715376123 0.983266369

Year 1 Year 2 Year 3 Year 4

377,712$                     377,712$                    

Years Prior to Failure

966,855$                    

377,712$                   
281,580$                   
747,967$                   
281,580$                   

(24,451)$                      

166,895$                   

931,975$                   
(61,020)$                   
(97,572)$                   
966,855$                   
(24,451)$                  

(97,572)$                      

220,560$                   220,560$                   
333,703$                   333,703$                   

377,712$                   

747,967$                   

273,976$                   

166,895$                     166,895$                    

(61,020)$                      

169,488$                   

931,975$                     
273,976$                   

(61,020)$                   

281,580$                   

281,580$                   

220,560$                    

377,712$                   

747,967$                   

273,976$                     

34,025$                     

169,488$                   

166,895$                   

220,560$                   

140,918$                     140,918$                    140,918$                   140,918$                   140,918$                   

281,580$                     

37,358$                     37,358$                     
34,025$                       34,025$                      

169,488$                     169,488$                    

747,967$                     

-$                              

34,025$                     
37,358$                       37,358$                      

281,580$                     

9,267$                       9,267$                       
-$                                 -$                                

9,267$                       
Year 1

-$                              
9,267$                         9,267$                        

-$                              
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Wilcox's Model 
 
The Gambler's Ruin Model has been applied to the area of failure prediction. The idea of this theory is 
that the gambler begins the game with an arbitrary amount of money and then wins a dollar with 
probability p or loses a dollar with probability 1-p, with the game continuing until the gambler loses all of 
his money or another loses his. The approach quantifies the probability of ultimate ruin, gain, loss, and 
duration of the game. In the financial application, the firm is viewed as the gambler with bankruptcy 
occurring when net worth falls to zero. The gambler's ruin approach35 is depicted in Exhibit 13.  
 

Exhibit 13 
 

Cash including Marketable Securities 1 
Current Assets Other Than Cash 0.7 
Long-term Assets 0.5 
Liabilities, including Contingencies -1 
Adjusted Cash Position (summation of input * weight)  

 
Net income - dividends 1 
Period-to-period increase in noncash current assets -0.3 
Period-to-period increase in long-term assets  -0.5 
Stock issued in a merger or acquisition 1 
Adjusted Cash Flow (summation of input * weight)  

 
Net income 1 
Capital Expense-Depreciation -0.5 
Increase in Other Current Assets -0.3 
Dividends 1 
Adjusted Cash Flow Alternative (summation of input * 
weight) 

 

 
The weights are applied to the inputs and then summed, for multiple years--preferably using five or six 
observations. The resulting adjusted cash flow figures are averaged to derive a mean value and a variance. 
These inputs permit three computations that are input to the derivation of the probability of bankruptcy: 
 

a=[(mean adjusted cash flow)2+variance of adjusted cash flow]1/2 
N=Adjusted Cash Position/a 
X=mean adjusted cash flow/a 

 
The interpretation of Wilcox's Gambler Ruin Model is relative to the value of X, in that a value below 
zero indicates distress and above zero health. However, in addition, a probability is attached to this cut-
off, as depicted in the following formulas: 
 

Pr(failure)=1 if X<0 
 

Pr(failure) if X>0=((1-X)/(1+X))N  
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As shown in Exhibit 14, the companion EXCEL spreadsheet is programmed to calculate a single year's 
value by deriving the mean and variance amounts from the two alternative computations of adjusted cash 
flow. Once the inputs are entered for Levitz, the formulas are applied to derive the probability of 
bankruptcy. In this illustration, the X value is below zero, implying a probability of failure of 1. Note that 
if multiple years of data were accessed, the means and variances can be expanded, rather than using the 
worksheet's proxy. 
 

Exhibit 14 
 

 

Enter Input Variables Enter Input Variables
$12,755 <== Net Income -$26,453 <==
$9,267 <== Capital Expenditures $11,008 <==

$0 <== Depreciation $15,703 <==
$191,518 <== Dividends $0 <==
$220,560 <== <==
$408,726 <== <==
$711,415 <==

$1,029,547 <==

x coeff
Cash including  Marketable Securities = $9,267 1.0 9267

Current Assets Other Than Cash = $211,293 0.7 147905.1
Long-Term Assets = $711,415 0.5 355707.5

Liabilities, including Contingencies = $1,029,547 -1.0 -1029547
Adjusted Cash Position -516667.4

Net income - dividends = -$26,453 1.0 -26453
Period-to-period increase in non-cash current assets = $32,530 -0.3 -9759

Period-to-period increase in long-term assets = $302,689 -0.5 -151344.5
Stock issued in a merger or acquisition = $0 1.0 0

Adjusted Cash Flow -187556.5

Net income = -$26,453 1.0 -26453
Capital Expenditures-Depreciation = -$4,695 -0.5 2347.5
Increase in Other Current Assets = $211,293 -0.3 -63387.9

Dividends = $0 1.0 0
Adjusted Cash Flow Alternative -87493.4

Data Alternatives (see note)
Mean Adjusted Cash Flow -137,524.95 Consider Using 5 years

Mean Adjusted Cash Flow2 18,913,111,873
Variance of adjusted cash flow 5,006,311,991 Consider Using 5 years

Cut-Off Guidance  a=[(mean adjusted cash flow)2+variance of adjusted cash flow]1 154,659.0568
X< zero N=Adjusted Cash Position/a -3.340686349
indicated distress X=mean adjusted cash flow/a -0.889213686
X> zero 
indicated health

 
Note:

Cash (beginning)

Marketable Securities

Current Assets (ending)

Empirically, net income includes special or extraordinary, dividends refer only to cash, and other stock issues or redemptions are ignored beyond merger or acquisition issuances.
Six years of balance sheet and five years of earnings data are suggested.
Mean adjusted cash flow is the statistical mean over a number of observations of the adjusted cash flow, while the variance is intended likewise.

Liabilities & Contingencies

Long-Term Assets (beginning)

Current Assets (beginning)

Cash (ending)

Distress

Long-Term Assets (ending)

Stock Issued In Merger or 
Acquisition

$0

1.0000000000
Pr(failure)=1 if X<0

Pr(failure) if X>0=((1-X)/(1+X))N 
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Koh and Tan's Neural Network Model  
 
Neural networks, developed over the past half century, are analogous to neurobiological systems--indeed 
they have been likened to the structure of neurons in the brain which has given them their name. The 
neural network approach differs from other artificial intelligence approaches in its absence of sequential 
instructions or inference paths for computation--learning from parallel processing of data to search for 
close matches and good solutions. Such a model can take a form similar to discriminant, logit, or probit 
models, or be more complex with multiple equations that act as "nodes" to compute combinations that 
lead to the prediction of interest.36 The neural network37 for predicting whether an entity is a going 
concern is provided in Exhibit 15.  

Exhibit 15 
 

Quick assets to 
current liabilities 

Market value  
of equity 

to total assets 
Total liabilities 
to total assets 

Interest payments 
to earnings 

before interest  
and tax 

Net income to 
total assets 

Retained 
earnings to 
 total assets 

Node 1 Node 2 Node 3 Node 4 Node 5 Node 6 
-1.7131 -0.7445 1.0923 0.7894 -1.219 1.4748 
2.409 0.4731 0.9675 1.4973 1.5736 0.0608 

-4.7666 -0.6464 -0.4594 1.1811 -3.0948 1.1088 
2.4481 1.5166 -1.9108 -1.0374 3.4716 -1.7151 
-1.8592 0.832 0.5539 -0.3472 -3.8518 1.0478 
2.3792 -1.6206 0.9388 0.9583 0.5343 -1.4635 
-0.3777 -1.9838 4.7112 0.3435 -4.162 0.2471 
0.7749 0.068 -3.0032 -0.903 3.8518 2.9925 
0.1082 -2.7006 0.8004 2.8183 -1.4552 -1.5489 
-1.4331 -3.8039 1.5506 -1.5812 -1.5487 1.68 
-1.069 1.174 1.8209 3.2994 1.9189 -1.3918 

-3.4508 1.6278 1.5102 -1.2572 -1.474 -3.2479 
1.586 -1.8089 1.3851 3.2692 -0.9288 -1.7903 

 
The companion EXCEL spreadsheet, shown in Exhibit 16, is programmed to perform a series of related 
computations, once inputs are inserted. The six ratios are calculated using the financial data. The weights 
in Exhibit 15 are fixed to relate to the nodes estimated within the software. The computations then 
proceed, to the point that the following weights are applied per node: 
 

Weights 
Hidden to Output 

Node 1 -0.2511
Node 2 0.2906
Node 3 -1.9166
Node 4 2.4069
Node 5 -1.036
Node 6 1.145
Node 7 -4.027
Node 8 4.5182
Node 9 -0.7421
Node 10 -2.4982
Node 11 1.3286
Node 12 -3.545
Node 13 0.4856
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Then a final prediction can be derived, by multiplying, taking the summation, and applying two formulas 
as indicated, thereby quantifying the status of the company as a non-going concern equal to zero or a 
going concern equal to one. This illustration shows how the probability being estimated conforms with 
the manner in which the original research was structured--in this setting the probability of being a going 
concern is estimated. 
 

Exhibit 16 
 

 
 

Enter Input Variables Enter Input Variables
$9,267  <== <==

$0  <== <==
$37,358  <== <==

$931,975  <== <==
$281,580  <== <==

$1,029,547  <==

0.165583493
0.002821964
1.104693795
3.347349517

-0.028383809
-0.166730867

Node 1 Node 2 Node 3 Node 4 Node 5 Node 6

Node 1 Node 2 Node 3 Node 4 Node 5 Node 6
-1.7131 -0.7445 1.0923 0.7894 -1.219 1.4748  
2.409 0.4731 0.9675 1.4973 1.5736 0.0608  

-4.7666 -0.6464 -0.4594 1.1811 -3.0948 1.1088  
2.4481 1.5166 -1.9108 -1.0374 3.4716 -1.7151  
-1.8592 0.832 0.5539 -0.3472 -3.8518 1.0478  
2.3792 -1.6206 0.9388 0.9583 0.5343 -1.4635  
-0.3777 -1.9838 4.7112 0.3435 -4.162 0.2471  
0.7749 0.068 -3.0032 -0.903 3.8518 2.9925  
0.1082 -2.7006 0.8004 2.8183 -1.4552 -1.5489  
-1.4331 -3.8039 1.5506 -1.5812 -1.5487 1.68  
-1.069 1.174 1.8209 3.2994 1.9189 -1.3918  
-3.4508 1.6278 1.5102 -1.2572 -1.474 -3.2479
1.586 -1.8089 1.3851 3.2692 -0.9288 -1.7903 Weights x

Node 1 Node 2 Node 3 Node 4 Node 5 Node 6 Hidden Outputs

-0.28366108 -0.002100952 1.206657 2.642397709 0.03459986 -0.245895  >>> Sum = 3.35199789 0.966170198 Node 1 -0.2511 -0.24260534
0.39889063 0.001335071 1.0687912 5.011986432 -0.04466476 -0.010137  >>> Sum = 6.42620139 0.998384028 Node 2 0.2906 0.290130399
-0.78927028 -0.001824118 -0.5074963 3.953554514 0.08784221 -0.184871  >>> Sum = 2.55793481 0.928104777 Node 3 -1.9166 -1.77880562
0.40536495 0.004279791 -2.1108489 -3.472540389 -0.09853723 0.2859601  >>> Sum = -4.98632167 0.006784402 Node 4 2.4069 0.016329376
-0.30785283 0.002347874 0.6118899 -1.162199752 0.10932875 -0.174701  >>> Sum = -0.92118666 0.284716165 Node 5 -1.036 -0.29496595
0.39395625 -0.004573275 1.0370865 3.207765042 -0.01516547 0.2440106  >>> Sum = 4.8630797 0.992332592 Node 6 1.145 1.136220818
-0.06254089 -0.005598212 5.2044334 1.149814559 0.11813341 -0.041199  >>> Sum = 6.36304308 0.998278855 Node 7 -4.027 -4.02006895
0.12831065 0.000191894 -3.3176164 -3.022656614 -0.10932875 -0.498942  >>> Sum = -6.82004135 0.001090485 Node 8 4.5182 0.004927031
0.01791613 -0.007620996 0.8841969 9.433835144 0.04130412 0.2582494  >>> Sum = 10.6278808 0.99997577 Node 9 -0.7421 -0.74208202
-0.2372977 -0.010734469 1.7129382 -5.292829056 0.043958 -0.280108  >>> Sum = -4.06407288 0.016888778 Node 10 -2.4982 -0.04219155
-0.17700875 0.003312986 2.0115369 11.044245 -0.05446569 0.232056  >>> Sum = 13.0596765 0.999997871 Node 11 1.3286 1.328597171
-0.57139552 0.004593593 1.6683086 -4.208287813 0.04183773 0.5415252  >>> Sum = -2.52341825 0.074232693 Node 12 -3.545 -0.2631549
0.26261542 -0.005104651 1.5301114 10.94315504 0.02636288 0.2984983 >>> Sum = 13.0556383 0.999997862 Node 13 0.4856 0.485598962

 -4.12207056

 61.68683618

0.01595231

Distress
 

Total Assets
Current Liabilities
Total Liabilities

Retained Earnings
Market Value of Equity
Interest Payments
EBIT
Net Income

Cash

Accounts Receivable
Marketable Securities

-$155,389
$2,630

$54,053
$16,148

-$26,453

 = Quick Assets to Current Liabilities
 = Market Value of Equity to Total Assets
 = Total Liabilities to Total Assets
 = Interest Payments to Earnings Before Interest and Tax
 = Net Income to Total Assets
 = Retained Earnings to Total Assets

Quick assets to 
current liabilities

Market value of 
equity to total assets

Total liabilities 
to total assets

Interest payments 
to EBIT

3.3473495171.1046938 -0.02838381 -0.166731

Weights to Hidden Fit

Input Values Multiplied 
by Weights to Hidden 

Fit

Hidden Output
=1/(1+EXP(-sum))

Input Values
Net income to 
total assets

Retained 
earnings to 
total assets

0.16558349 0.002821964

 Prediction: 1/(1+exp(-sum)) =

Hidden Output 
WeightsSum Nodes 1 to 6

 exp (-sum) = 

A typical cutoff interpretation would be a 
probability (Pr(Going Concern))  of <.5 
is classified as distressed.
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Wallace's Neural Network Analysis 
 
I estimated a neural network from the mean values of key ratios reported in past bankruptcy studies. The 
most common ratios identified across studies include:  

 
(1) working capital to total assets (WC/TA),  
(2) cash flow to total debt (CF/TD),  
(3) net income to total assets (NI/TA),  
(4) total debt to total assets (TD/TA),  
(5) current assets to current liabilities (CA/CL), and  
(6) quick assets to current liabilities (QA/CL).  

 
The neural model is based on a set of 65 mean values for the bankrupt and healthy companies analyzed in 
the respective original studies. The resulting model (with an estimated 6 percent misclassification rate38) 
quantifies the ratios' relative contribution. In descending order of importance, the NI/TA profitability 
measure contributes 26%; the WC/TA liquidity measure 21%; the TD/TA leverage measure 15%; the 
CA/CL liquidity measure 13%; the CF/TD liquidity relative to leverage assessment 13%; and the QA/CL 
liquidity measure 12%. Analysis can be performed using proprietary software such as NeuroShell2 
software sold by Ward Systems Group, Inc.  
 
Which Model? 
 
A triangulation approach, whereby multiple methods are applied in the monitoring process has merit. 
Many models exist beyond those described herein.39 Research suggests that an expectation between 5% 
and 30% overall misclassification—i.e., overall error40 in either predicting nonbankrupt companies to be 
bankrupt or predicting bankrupt companies to be nonbankrupt-- is the range of the models’ accuracy 
when applied to new data not used in deriving the original relationships.41 This is to be expected if one 
considers a number of traits commonly not incorporated in the models, such as management’s abilities, 
the quality of underlying assets, and the random events of an environment, as well as regulatory and legal 
developments. 

 
As Exhibit 17 reports, a number of models available in past literature were estimated for a company that 
went bankrupt: Levitz Furniture.ii The terms “gray area,” troubled, failed, bankrupt, non-going concern, 
distress, and deterioration are all signs of various degrees of risk that an entity will not endure. Effectively 
all of the models signal risk exposure, although some variations among versions of models are 
observed—for example, the original Zmijewski model appears to outperform both the weighted version 
and the re-estimated models. The manufacturing only estimates for the Ohlson42 model predict far lower 
probabilities of bankruptcy than does the original Ohlson model. This, of course, makes sense given the 
focus is on a nonmanufacturing entity: Levitz Furniture. As you scan the summary, note the diverse 
methods of modeling indicated by letter in the first column, as well as the different years of model 
development and reestimation reflected (all citations appear in the endnotes). This summary should give 
you comfort as to the usefulness of the models described herein and your ability to select from among 
such alternatives for the context in which you have an interest, with an expectation of relatively robust 
results.  

 

                                                      
iiSee Appendix A. You can use the check figures in Exhibit 17 to compare the results of your spreadsheet analyses in 
applying the respective monitoring tools. Analyses precede the date bankruptcy was filed, September 5, 1997.  
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Somewhat encouraging are repeated findings that ratio-based prediction models yield very similar 
bankruptcy probabilities,43 suggesting that the use of other ratio-based models44 beyond those detailed 
herein likely would yield consistent results. Furthermore, Dun's Review45 reports that analysts' application 
of both the Altman model and the Wilcox ruin model have confirmed the various academic results in 
predicting bankruptcy, providing an early warning at least two to three years before bankruptcy. 
 

Exhibit 17 
Comparison of  Model Results for Levitz Furniture Application 

 
Literature Citation for Model: 
Discriminant Analysis (D); Probit 
(P); Logit (L); Neural Network (N) 

Levitz Furniture Result 
Numerically 

Interpretation of Levitz 
Furniture Status Per Model 

Altman 1968 (D) 1996: 1.3757 
1997:   .7841 

1996 troubled entity 
1997 troubled entity 

Auchterlonie 1997  
Altman nonmanufacturing (D) 

1996: -0.2680 
1997: -0.2533 

Likelihood of insolvency within 12 
months 1996 and 1997 

Altman 1983  
Altman private company (D) 

1996: 1.5108 
1997:   .8612 

1996 gray area 
1997 troubled entity 

Altman 1983  
Altman 4-variable model (D) 

1996: -.8558 
1997: -.9561 

Troubled company 1996 
Troubled company 1997 

Moyer 1977 (D) 
Re-estimates Altman Model 

1997: .315   one-year prior 
1997: .8179  one-year prior 
stepwise 
1996: .2405  two years prior 
1996: .9065  two years prior 
stepwise 

Troubled company 1996 
Troubled company 1997 

Moyer 1977 
Decomposition Model (D) 

1997 ratio is -.00  
1996 ratio is .01 

Suggesting deterioration over time 
as an entity moves closer to 
bankruptcy 

Grice 1997 Altman Reestimated 
1985-1987 (D) 972 companies 

1996 z-score of -.3623  
1997 z-score of -.2788 

Troubled company 1996 and 1997 

Grice 1997 Altman Reestimated 
1985-198  (D) 910 companies 

1996 of -.5104 
1997 of -.3643 

Troubled company 1996 and 1997 

Grice 1997 Altman Reestimated 
1985-1987 manufacturing only (D) 

1996 z-score  -.4971 
1997 z-score  -.3670 

Troubled company for 1996 and 
1997 

Zmijewski 1984 (P) 1996 score -1.085663 
pr (BR)=.25 
1997 score -0.000085 
 pr(BR)=.50 

No bankrupt in 1996 but does 
exceed the > or = .5 threshold 
indicating bankruptcy in 1997 

Zmijewski Weighted 1984, Grice 
1997 Zmijewski Reestimated 1985-
1987, Manufacturing only 
reestimated, and Bankruptcy only 
reestimated, (P) 

1996  -2.4666 pr .08 
1997  -1.4086 pr .20 
1996  -1.81     pr .14 
1997 -1.46     pr .19 
1996  -1.59     pr .17 
1997  -1.22     pr .23 
1996    -.81     pr .31 
1997    -.62     pr .35 

None indicate a problem relative to 
the .50 usual threshold for either 
1996 or 1997 

Deakin 1972 (D) -.3947 for 2 years before failure 
-.1942 for 1 year  before failure 

Failed firm indicator 1996 
Failed firm indicator 1997 

Deakin  1977 applies a reduced 
model derived from Libby 1975, as 
reported in  Altman and Sametz 1977 
(D) 

.0036848 in 1997 Failing group classification 
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Literature Citation for Model: 
Discriminant Analysis (D); Probit 
(P); Logit (L); Neural Network (N) 

Levitz Furniture Result 
Numerically 

Interpretation of Levitz 
Furniture Status Per Model 

Ohlson 1980 (L) .9323 for 1996 2 years before 
.9110 for 1997 1 year  before 

Predicts Bankruptcy 1996  
Predicts Bankruptcy 1997 

Grice 1997 reestimated Ohlson 1985-
1987, Bankruptcy only reestimated, 
and Manufacturing only reestimated 
(L)  

1996 1 year before failure   .491 
1997 1 year before failure   .517 
1996 1 year before failure   .706 
1997 1 year before failure   .613 
1996 1 year before failure   .351 
1997 1 year before failure   .411 

Failed firm indicated when 
probabilities are .5 or greater 
(The manufacturing model 
indicates no failure, as does the 
reestimated model for one-year 
before if that is assumed to be 
1996.) 

Zavgren 1985 (L) 1997 1 year  before  failure .73    
1996 2 years before failure  .93 

Predicts failure in 1996 and 1997 
relative to the usual .50 threshold 

Wilcox (1973) Gambler Ruin Model 1997 probability of failure=1 Distress Indicated 
Koh and Tan 1999  (N) 1997 0.015952312 

 Note that pr (going concern=1) 
1997 prediction of non-going 
concern 
Distress relative to .5 threshold 

Wallace 2000 developed herein  (N) 1997 .83785   pr (bankruptcy) 
1996 .80885  pr (bankruptcy) 

1996 and 1997 predicted 
bankruptcy 

Gentry, Newbold, and Whitford 1985 
(L) 

4.508 logit score  
Pr(BR)= .9891 

1997 troubled company 

 
Other Measures Relevant to Evaluating Bankruptcy 

 
Free Cash Flow theory, reflective of agency theory, suggests that if shareholders permit firms to retain 
cash, they provide those managers with an opportunity to misuse cash in terms of spending the resources 
on non value adding investments or on various perquisites.46 The other side of the story is that retained 
earnings is a means of internal financing for firms who can avoid the costs associated with attracting new 
capital. Importantly, it can help managers address uncertainty. Increased leverage or increased dividends 
are indicators of manager efficiency that lower the cost of asymmetry of information between managers 
and shareholders. The implication is that free cash flow which is defined as the after tax cash flow in 
excess of the amount needed to fund positive net present value projects ought to be disbursed as dividends 
in order to maximize a firm's value. A measure of the free cash flow metric in empirical work has been 
the ratio of retained earnings to total assets. The theoretical implication of the Free Cash Flow theory 
would be that a higher level of free cash flow would increase the probability of abuse. 

 
A tool used in past research to assess the set of investment opportunities available for an individual firm 
is Tobin's q, computed as the (market value of common equity + value of long-term debt)/gross assets.47 
The gross assets are used as replacement costs in order to incorporate both the assets and the liabilities of 
a firm, along with the holdings of other firms. A higher Tobin's q would be a sign of better health. 

 
Another tool used to assess investment quality in past research is the market-to-book ratio. Generally, the 
higher that ratio, the healthier the company is perceived to be in the market. Similarly, the price-earnings 
ratio has been analyzed,48 with consideration of both earnings levels and volatility. In addition to using 
information on the face of the financial statements, the stock market, beyond the market capitalization 
component in some of the bankruptcy models already described, has been profiled as a potential early 
warning signal.49 Benchmarks proposed in past literature include comparison of rate of return behavior for 
failed and nonfailed firms,50 as well as the variance in those returns51 and beta.52 Stock prices have early 
warning capabilities.53 
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Nonfinancial measures have been explored such as employee turnover54 and the degree to which material 
transactions occur at the end of accounting periods. The number of ways auditors helped a client obtain 
refinancing has been found to be associated with going concern auditors’ reports. The metric used has a 
range from zero to seven where zero is did nothing and seven means did each of the following: 

(1) made appointment for financing,  
(2) attended a meeting for financing,  
(3) made presentation at financing meeting,  
(4) drafted a loan request,  
(5) drafted pro forma financial statements,  
(6) resisted discouraging other clients from investing in the firm, and  
(7) told other clients about potential investment in this firm.  
 

The entities with a going concern report averaged 1.96 relative to the .82 value observed when no 
substantial doubt was expressed--a significant difference.  

 
Other qualitative variables considered are the number of aggravating events present: changes in general 
economic conditions, general industry problems, change in management,55 cash losses, loss of major 
client or customer, cash flow problem, accounts receivable change for the worse, accounts payable 
slowdown or buildup, extent of noncompliance with debt instrument restructuring, extent of allegations or 
actions brought against client by third parties or regulatory bodies, default on debt, inventory 
obsolescence, accounts receivable factoring, preferred dividend arrearages, employee strike, Federal tax 
lien, product obsolescence, lost money on a fixed-price contract, loss of purchase discounts from 
suppliers, movement into reorganization,56 or other.57 Financing problems and operating problems raise 
going concern issues. The former include both a difficulty in meeting obligations due to liquidity or 
equity deficiencies, as well as debt default and funds shortage. The latter refers to an apparent lack of 
operating success as reflected in no net profit for beyond a year, doubtful prospective revenues, legal 
proceedings or supplier activities to inhibit ability to operate, and poor control over operations, including 
inattention to problems.58 It has been suggested that key events can precipitate failure, such as a bank's 
decision not to renew a line of credit, the initiation or resolution of lawsuits, and union problems.59 Some 
association has likewise been hypothesized between continuation and replacement decisions regarding 
pension plans and the financial condition of a company.60 
  
Economic indicators have been linked to the relative incidence of bankruptcies.61 Research draws on 
theories associated with leading indicators, savings investment, supply of cost-push, and monetary theory.  
The measures integrated to evaluate international settings include the Standard & Poor's composite index, 
gross private domestic investment relative to gross national product (GNP), profits after tax relative to 
income originating in the corporations, prime rate, ninety-day treasury bill rate, and retail sales relative to 
GNP. Changes in such indices, GNP, money supply, and new business formation are cited as relevant. 
Overall, economic growth, credit availability, money market activity, capital markets, and price level 
changes62 have relevance to such assessments. Trends63 and changes64 therein are critical facets of the 
monitoring process.65 

 
Company-specific practices such as management compensation have also been compared and contrasted 
for healthy and troubled companies.66 Outside governance practices, age of the business, years of present 
management, planned management succession, and various assets' collateral potential are other types of 
variables demonstrated to have relationships with an entity's distress.67 

 
Creditors' decisions to waive violations of accounting-based debt covenants have been modeled as being 
an alternative to demanding certain conditions, including early payment, increase of interest rate, 
reduction of borrowing base, or similar steps, as a function of lower bankruptcy probability and a lower 
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leverage ratio, alongside smaller size and secured debt issues' involvement.68 The nature of lending 
covenants can be explored to enhance one's understanding of distress. Research indicates that investing 
covenants added to renegotiated agreements included limitation on capital expenditures, prohibition 
against stock repurchase, prohibition of acquisition or merger, sale of non-current assets to repay debt, 
lender approval for the sale of assets, and no research and development joint ventures. The financing 
covenants observed to be added included collateral increases, prohibition of additional debt, creditor 
approval of debt refinancing, no sale-lease back, and additional compensating balances. The accounting 
covenants added included no consecutive quarterly losses and fixed charge coverage.69 Private debt 
covenants have tighter financial restrictions than observed in public debt covenants, which have more 
nonaccounting-based provisions such as security, sinking fund,70 and seniority of the debt.71 Values for 
collateral or discontinued operations increase as the assets are more general in nature (i.e., have a stronger 
secondary market available for resell), as distinct from specialized assets.72 In valuing both collateral and 
discontinued operations, theory suggests calibrations of an average exit value per dollar of book value: 
$.72 for receivables, $.55 for inventory, and $.54 for fixed assets.73 
  
While numerous qualitative attributes can influence distress, the analyst should be wary of the 'blame 
game'74 and try to sort out the reality75 as well as identify means of addressing the risks and attendant 
problems.   
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APPENDIX A 
APPLICATION TO LEVITZ FURNITURE CORPORATION 

 

The 8-K filing by Levitz Furniture Corporation on September 12, 1997 reported that a Voluntary Petition 
Under Chapter 11, Title 11 of the United States Code (the "Bankruptcy Code") had been filed (see 
beginning of Executive Summary for further background on the company since that date). To demonstrate 
the application of models presented, Levitz Furniture information, pre-bankruptcy announcement, is used 
as an example.  
 
In addition to the financial statement information that follows, note that the March 31, 1996 stock price 
was $3.30 with 1,000,000 shares outstanding and the March 31, 1997 stock price was $2.63, with the 
same number of outstanding shares. [The EXCEL linked spreadsheets display inputs for 1997.] 

 
10-K Information: Balance Sheet  

 

 10-K for LEVITZ FURNITURE CORPORATION 
Fiscal Year End 3/31/97 Report Filed 7/14/97 NYSE Company 

 
STANDARD INDUSTRIAL CLASSIFICATION: RETAIL-FURNITURE STORES [5712] 
 

                  LEVITZ FURNITURE CORPORATION AND SUBSIDIARIES 
                           CONSOLIDATED BALANCE SHEETS 
                    (Dollars in thousands, except share data) 
 
                                                                   MARCH 31, 
                                                             ------------------ 
                                                               1997      1996 
                                                             --------  -------- 
ASSETS 
CURRENT ASSETS: 
  Cash and cash equivalents                                    $9,267   $12,755 
  Receivables                                                  37,358    34,025 
  Inventories                                                 169,488   140,918 
  Deposits and prepaid expenses                                 3,514     3,820 
  Deferred income taxes                                           933      - 
                                                             --------  -------- 
    Total current assets                                      220,560   191,518 
                                                             --------  -------- 
PROPERTY AND EQUIPMENT: 
  Land                                                         47,731    47,731 
  Buildings and building improvements                         142,949   144,056 
  Leasehold improvements                                       74,469    73,158 
  Store, warehouse and transportation 
    equipment                                                  83,043    84,089 
                                                             --------  -------- 
                                                              348,192   349,034 
  Less-Accumulated depreciation and 
    amortization                                              133,566   123,525 
                                                             --------  -------- 
                                                              214,626   225,509 
  Property under capital leases, net of 
    accumulated amortization of $98,993 
    in 1997 and $96,104 in 1996                               119,077   134,944 
                                                             --------  -------- 
                                                              333,703   360,453 
                                                             --------  -------- 
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OTHER ASSETS: 
  Receivable under account purchase agreement (See Note 7)    327,000      - 
  Intangible leasehold interests                               15,613    17,053 
  Deferred financing fees                                      11,975     6,820 
  Goodwill                                                     18,177    18,693 
  Other                                                         4,947     5,707 
                                                             --------  -------- 
                                                              377,712    48,273 
                                                             --------  -------- 
                                                             $931,975  $600,244 
                                                             ========  ======== 
 
LIABILITIES AND STOCKHOLDER'S DEFICIT 
CURRENT LIABILITIES: 
  Cash overdrafts                                             $19,524   $17,912 
  Current portion of long-term debt                            11,193     2,441 
  Current portion of obligations under capital leases           3,398     4,845 
  Accounts payable, trade                                      73,044    55,933 
  Accrued expenses and other liabilities                       88,897    79,640 
  Payable to parent                                            10,304     5,904 
  Deferred income taxes                                          -        4,628 
  Revolver borrowings (See Note 5)                             75,220    52,516 
                                                             --------  -------- 
    Total current liabilities                                 281,580   223,819 
                                                             --------  -------- 
LONG-TERM DEBT, net of current portion                        273,976   286,775 
                                                             --------  -------- 
OBLIGATIONS UNDER CAPITAL LEASES, net of current portion       74,466    82,922 
                                                             --------  -------- 
OBLIGATION UNDER ACCOUNT PURCHASE AGREEMENT (See Note 7)      327,000      - 
                                                             --------  -------- 
OTHER NONCURRENT LIABILITIES                                   24,424    24,423 
                                                             --------  -------- 
DEFERRED INCOME TAXES                                          48,101    54,041 
                                                             --------  -------- 
COMMITMENTS AND CONTINGENCIES (See Note 12) 
 
STOCKHOLDER'S DEFICIT: 
  Common stock, $0.40 par; authorized, issued 
    and outstanding 1,000 shares                                    1         1 
  Capital in excess of par                                     58,453    57,853 
  Retained earnings (deficit)                               (155,389) (128,936) 
  Minimum pension liability                                     (637)     (654) 
                                                             --------  -------- 
    Total stockholder's deficit                              (97,572)  (71,736) 
                                                             --------  -------- 
                                                             $931,975  $600,244 
                                                             ========  ======== 
 
The accompanying notes are an integral part of these financial statements. 
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Income Statement 

 
                 LEVITZ FURNITURE CORPORATION AND SUBSIDIARIES 
                      CONSOLIDATED STATEMENTS OF OPERATIONS 
                    (Dollars in thousands, except share data) 
 
                                                      YEARS ENDED MARCH 31, 
                                                 -------------------------------- 
                                                   1997        1996       1995 
                                                 --------    --------  ---------- 
NET SALES                                        $966,855    $986,622  $1,047,226 
                                                 --------    --------  ---------- 
COSTS AND EXPENSES: 
  Cost of sales                                   533,555     534,953     555,860 
  Selling, general and administrative expenses    381,864     396,236     408,586 
  Charge for store closings                         8,295       -           - 
  Restructuring expense                             -           9,000       - 
  Depreciation and amortization                    26,993      29,272      28,484 
                                                 --------    --------  ---------- 
                                                  950,707     969,461     992,930 
                                                 --------    --------  ---------- 
OPERATING INCOME                                   16,148      17,161      54,296 
 
INTEREST EXPENSE, NET                              54,053      51,829      46,832 
                                                 --------    --------  ---------- 
INCOME (LOSS) BEFORE INCOME TAXES                 (37,905)    (34,668)      7,464 
 
INCOME TAX EXPENSE (BENEFIT)                      (13,454)    (12,413)      2,736 
                                                 --------    --------  ---------- 
INCOME (LOSS) BEFORE EXTRAORDINARY 
  ITEMS                                           (24,451)    (22,255)      4,728 
 
EXTRAORDINARY ITEMS, NET OF TAX 
  BENEFIT OF $1,090 IN 1997 AND $983 IN 1995       (2,002)      -          (1,566) 
                                                 --------    --------  ---------- 
NET INCOME (LOSS)                                ($26,453)   ($22,255)     $3,162 
                                                 ========    ========  ========== 
INCOME (LOSS) PER COMMON SHARE: 
  Income (loss) before extraordinary items       ($24,451)   ($22,255)     $4,728 
  Extraordinary items                              (2,002)      -          (1,566) 
                                                 --------    --------  ---------- 
NET INCOME (LOSS)                                ($26,453)   ($22,255)     $3,162 
                                                 ========    ========  ========== 
WEIGHTED AVERAGE NUMBER OF COMMON 
  SHARES OUTSTANDING                                1,000       1,000       1,000 
                                                 ========    ========  ========== 
The accompanying notes are an integral part of these financial statements. 
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Statement of Stockholders’ Equity  

 

                 LEVITZ FURNITURE CORPORATION AND SUBSIDIARIES 
                CONSOLIDATED STATEMENTS OF STOCKHOLDER'S DEFICIT 

 (Dollars in thousands, except share data) 
 
                              COMMON STOCK   CAPITAL    RETAINED    MINIMUM 
                            --------------- IN EXCESS   EARNINGS    PENSION 
                            SHARES   AMOUNT   OF PAR    (DEFICIT)  LIABILITY 
                            ------   ------ ---------   ---------  --------- 
BALANCE, MARCH 31, 1994      1,000     $1    $57,106    ($109,843)  $    - 
 
Net income                   -        -         -           3,162        - 
                             -----    ---    -------    ---------   ------- 
BALANCE, MARCH 31, 1995      1,000      1     57,106     (106,681)       - 
 
Net loss                     -        -         -         (22,255)       - 
 
Capital contribution         -        -          747         -           - 
 
Minimum pension liability    -        -         -            -         (654) 
                             -----    ---    -------    ---------   ------- 
BALANCE, MARCH 31, 1996      1,000      1     57,853     (128,936)     (654) 
 
Net loss                     -        -         -         (26,453)       - 
 
Capital contribution         -        -          600         -           - 
 
Minimum pension liability    -        -         -            -           17 
                             -----    ---    -------    ---------   ------- 
BALANCE, MARCH 31, 1997      1,000     $1    $58,453    ($155,389)    ($637) 
                             =====    ===    =======    =========   ======= 
 
The accompanying notes are an integral part of these financial statements. 
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Statement of Cash Flows  

 
                  LEVITZ FURNITURE CORPORATION AND SUBSIDIARIES 
                      CONSOLIDATED STATEMENTS OF CASH FLOWS 
                             (Dollars in thousands) 
 
                                                              YEARS ENDED MARCH 31, 
                                                        ------------------------------ 
                                                            1997      1996      1995 
                                                        ----------  --------  -------- 
CASH FLOWS FROM OPERATING ACTIVITIES: 
  Net income (loss)                                       ($26,453) ($22,255)   $3,162 
                                                        ----------  --------  -------- 
  Adjustments to reconcile net income (loss) to 
    net cash provided by operating activities: 
      Depreciation                                          15,703    16,559    15,953 
      Amortization                                          11,290    12,713    12,531 
      Amortization of deferred financing fees                2,620     2,003     1,876 
      Pension (income) expense                               1,874    (1,779)    5,629 
      Benefit for deferred taxes                           (11,526)   (8,157)   (1,952) 
      Other                                                   (253)      116       236 
      Extraordinary loss related to early redemption 
        of debt, before tax benefit                          3,092      -        2,549 
      Change in operating assets and liabilities: 
        Decrease (increase) in: 
          Receivables                                       (3,327)     (307)    6,352 
          Inventories                                      (28,570)   14,090    (4,301) 
          Deposits and prepaid expenses                        306     3,382    (1,208) 
          Income taxes receivable                            -          -       (3,054) 
          Other, net                                            49       129       559 
        Increase (decrease) in: 
          Accounts payable, trade                           17,111    (1,680)   (5,820) 
          Accrued expenses and other liabilities            13,646     6,774    (4,021) 
          Payable to parent                                  4,400    (4,091)    6,628 
          Other noncurrent liabilities                       1,203    (2,014)   (1,139) 
                                                        ----------  --------  -------- 
             Total adjustments                              27,618    37,738    30,818 
                                                        ----------  --------  -------- 
NET CASH PROVIDED BY OPERATING ACTIVITIES                    1,165    15,483    33,980 
                                                        ----------  --------  -------- 
CASH FLOWS FROM INVESTING ACTIVITIES: 
  Capital expenditures                                     (11,008)  (12,557)  (33,433) 
  Proceeds from sale of property and equipment 
    and other assets                                         3,959       353       165 
  Proceeds from sale-leaseback transaction                   -        22,209      - 
  Purchase of J.M. Smyth Company, net of cash acquired       -          -      (46,831) 
                                                        ----------  --------  -------- 
NET CASH PROVIDED BY (USED IN) INVESTING ACTIVITIES         (7,049)   10,005   (80,099) 
                                                        ----------  --------  -------- 
CASH FLOWS FROM FINANCING ACTIVITIES: 
  Borrowings under Senior Secured Facilities/ 
    Credit Agreement                                     1,068,493   325,300   594,900 
  Repayments under Senior Secured Facilities/ 
    Credit Agreement                                    (1,045,789) (335,834) (533,050) 
  Principal payments on long-term debt                      (3,831)   (3,925)   (4,887) 
  Principal payments under capital lease obligations        (7,222)   (5,184)   (4,930) 
  Increase (decrease) in cash overdrafts                     1,612       609      (921) 
  Payment of deferred financing fees                       (10,867)     -       (4,804) 
                                                        ----------  --------  -------- 
NET CASH PROVIDED BY (USED IN) FINANCING ACTIVITIES          2,396   (19,034)   46,308 
                                                        ----------  --------  -------- 
NET INCREASE (DECREASE) IN CASH AND CASH EQUIVALENTS        (3,488)    6,454       189 
CASH AND CASH EQUIVALENTS, BEGINNING OF YEAR                12,755     6,301     6,112 
                                                        ----------  --------  -------- 
CASH AND CASH EQUIVALENTS, END OF YEAR                      $9,267   $12,755    $6,301 
                                                        ==========  ========  ======== 
 
The accompanying notes are an integral part of these financial statements.  

Quarterly Data  
 
As already indicated, many of the models are applied to quarterly data for monitoring 

purposes. To facilitate some examples using quarterly data, the note in the 10-K filings which 
relates to such information is included herein. 
 
         SELECTED QUARTERLY FINANCIAL DATA (UNAUDITED): 
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         The following is a summary of Levitz's unaudited quarterly results of 
         operations for the years ended March 31, 1997 and 1996: 
 
                                                              QUARTER ENDED 
                                              ----------------------------------------------- 
                                              JUNE 30,  SEPTEMBER 30, DECEMBER 31,  MARCH 31, 
                                                1996       1996           1996        1997 
                                              --------  ------------  ------------  ---------  
                                                (In thousands, except per share amounts) 
 
         Net sales                            $228,128     $237,146     $272,007     $229,574 
         Gross profit                          101,615      106,819      120,976      103,890 
         Net loss before extraordinary items   (10,805)(1)   (6,949)      (1,726)      (4,971) 
         Net loss                              (12,807)(2)   (6,949)      (1,726)      (4,971) 
         Loss per common share: 
           Loss before extraordinary iitems   $(10,805)    $ (6,949)    $ (1,726)    $ (4,971) 
           Extraordinary items                  (2,002)(2)        -            -            - 
                                              ---------     --------     --------     -------- 
           Net loss per common share          $(12,807)    $ (6,949)    $ (1,726)    $ (4,971) 
                                              =========     ========     ========     ======== 
 
                                                              QUARTER ENDED 
                                              ----------------------------------------------- 
                                              JUNE 30,  SEPTEMBER 30, DECEMBER 31,  MARCH 31, 
                                                1995       1995           1995        1996 
                                              --------  ------------  ----------    ---------  
                                                (In thousands, except per share amounts) 
 
         Net sales                            $241,862     $251,263     $270,117     $223,380 
         Gross profit                          113,804      117,140      120,130      100,595 
         Net loss                               (5,185)      (2,742)(1)   (6,947)(1)   (7,381)(3) 
         Net loss per common share              (5,185)      (2,742)(1)   (6,947)(1)   (7,381)(3) 
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Summary Financial Information  
 

The Electronic Data Gathering and Retrieval Service (EDGAR) provided by 
the Securities and Exchange Commission includes summary financial information 
at the end of many of the filings, as follows and can be helpful in preparing 
comparative gauges for other companies within the industry of interest. 
 
THIS SCHEDULE CONTAINS SUMMARY FINANCIAL INFORMATION EXTRACTED FROM 
FINANCIAL STATEMENTS FOR THE FISCAL YEAR ENDED MARCH 31, 1997 AND IS 
QUALIFIED IN ITS ENTIRETY BY REFERENCE TO SUCH FINANCIAL STATEMENTS. 
 
<MULTIPLIER> 1,000 
        
<PERIOD-TYPE>                        YEAR 
<FISCAL-YEAR-END>                          MAR-31-1997 
<PERIOD-END>                               MAR-31-1997 
<CASH>                                           9,267 
<SECURITIES>                                         0 
<RECEIVABLES>                                   37,358 
<ALLOWANCES>                                         0 
<INVENTORY>                                    169,488 
<CURRENT-ASSETS>                               220,560 
<PP&E>                                         348,192 
<DEPRECIATION>                                 133,566 
<TOTAL-ASSETS>                                 931,975 
<CURRENT-LIABILITIES>                          281,580 
<BONDS>                                        273,976 
<PREFERRED-MANDATORY>                                0 
<PREFERRED>                                          0 
<COMMON>                                             1 
<OTHER-SE>                                    (97,573) 
<TOTAL-LIABILITY-AND-EQUITY>                   931,975 
<SALES>                                        966,855 
<TOTAL-REVENUES>                               966,855 
<CGS>                                          533,555 
<TOTAL-COSTS>                                  533,555 
<OTHER-EXPENSES>                                     0 
<LOSS-PROVISION>                                     0 
<INTEREST-EXPENSE>                              54,053 
<INCOME-PRETAX>                               (37,905) 
<INCOME-TAX>                                  (13,454) 
<INCOME-CONTINUING>                           (24,451) 
<DISCONTINUED>                                       0 
<EXTRAORDINARY>                                (2,002) 
<CHANGES>                                            0 
<NET-INCOME>                                  (26,453) 
<EPS-PRIMARY>                                 (26,453) 
<EPS-DILUTED>                                        0 
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