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Abstract  

 

We investigated exceptions to the Z” Model in the retail industry by comparing S&P credit 

ratings and implied Z” Model bond rating equivalents and identified quantitative and qualitive 

factors for practitioners to consider when applying the model, including: 

 

• Treasury Stock  
• Operating Leases  
• Liquidity and Working Capital Management  

 

We further outlined a variety of additional variables that require further examination. Our 

research set out to analyze the Z” Score Model in the context of the retail industry; however, due 

to the nature of the underlying factors, our findings are also applicable to the Z Model and across 

broader industries outside of retail.  

 

Research Methodology 

 

The retail industry has seen a lot of turmoil in recent times amid tariff tensions, technology 

advances and volatile demands, and will continue to face several headwinds during the time of 

uncertainty, especially with the impact of the economic recession and global pandemic since 2020. 

As we see a few notable bankruptcies and the expanding gap between industry leaders and the rest 

of market players, distressed retail companies are expected to surge. It is in this background that 

we seek to identify impacting factors to predict default risks for and beyond the retail industry. 

 

The Altman Z and Z” Score Models have had an impeccable record in identifying 

distressed securities across industries. Particularly, Z” Score Model was developed in 1995 as a 

modification to the original Z Score Model for applications to non-manufacturer industries. It 

considers seven financial metrics through four variables (Xs) in the model as detailed below. To 

evaluate impacting factors of default prediction model, we initiated our research with the Altman 

Z” Score Model as our base line. 

 

Z” = 3.25 + 6.56X1 + 3.26X2 + 6.72X3 + 1.05X4 

X1 = 
𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝐴𝑠𝑠𝑒𝑡 − 𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝐿𝐼𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠

𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠
 

X2 = 
𝑅𝑒𝑡𝑎𝑖𝑛𝑒𝑑 𝐸𝑎𝑟𝑛𝑖𝑛𝑔𝑠

𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠
 

X3 = 
𝐸𝑎𝑟𝑛𝑖𝑛𝑔𝑠 𝐵𝑒𝑓𝑜𝑟𝑒 𝐼𝑛𝑡𝑒𝑟𝑠𝑒𝑡 𝑎𝑛𝑑 𝑇𝑎𝑥𝑒𝑠

𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠
 

X4 = 
𝐵𝑜𝑜𝑘 𝑉𝑎𝑙𝑢𝑒 𝑜𝑓 𝐸𝑞𝑢𝑖𝑡𝑦

𝑇𝑜𝑡𝑎𝑙 𝐿𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠
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We used Standard & Poor’s (S&P) credit ratings as a proxy of actual ratings of our selected 

companies. S&P ratings are not perfect prediction of default, but rather a good benchmark for our 

research to identify the impacting factors to incorporate into the prediction model. We analyzed 

discrepancies between S&P credit ratings and Z” implied ratings to better understand the impact 

of various qualitative and quantitative factors when predicting defaults of retail sector in the U.S.  

 

We sampled 150+ public companies in Retailing and Food & Staples Retailing industries 

the U.S. with greater than $100 million total liabilities as sourced from Capital IQ. We used data 

from 2016 to 2019 to construct our initial analysis and identified 28 companies with discrepancies 

equal to or greater than five rating notches between S&P and Z” implied ratings as of 2017 as 

shown at Figure R.1. Examples discussed in the following sessions are highlighted. We also 

analyzed cases where S&P credit rating and Z” implied ratings are similar like Home Depot and 

Burlington Stores.  

 

Figure R.1  

 

For companies with significant rating discrepancies, we expanded our time horizon to up 

to 40 years from 1979 to 2019 and conducted in-depth trend analysis of each of the four variables 

in Z” Score Model. We mapped major changes in Z” Score variables to financial activities to 

analyze the soundness of the model default predictions. Further, we evaluated the impact of recent 

changes in accounting standard for leases (ASC 842) on the Z” Model. We identified three 

quantitative factors that impact the retail default prediction, including treasury stock, operating 

leases and liquidity and working capital.  
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Additionally, we reviewed the metrics used by S&P Credit Health Panel and S&P General 

Criteria and Methodology for qualitative factors that are not explicit incorporated in the Z” model 

and identified four key qualitative factors that impact the retail default prediction, including 

company size, management and governance, strategies and competitive advantages, and other 

qualitative factors.  

 

All subsequent company-level data are derived from Annual Reports or CapitalIQ unless 

otherwise specified.  

 

Findings 

 

I. Incorporating Treasury Stock into the Z” Model 

 

 The Z” model incorporate the ratio of retained earnings to total assets in the X2 variable. 

The retained-earnings-to-total-assets ratio measures the total cumulative profits that were not paid 

out in dividends or used to buyback and retire stock relative to the total book value of the assets. 

The Z” formula implies that a higher ratio is a positive signal for debt holders: a high ratio indicates 

an ability to generate profits over time while generally keeping that cash in the company (said 

differently: keeping the cash available for principal and interest repayment). However, retained 

earnings can be deceiving. Let’s explore the retained earnings (“RE”) calculation further:  

 
Current Year RE = Previous Year RE + Net Income – Dividends Paid – Shares Repurchased & Retired  

 

 Our focus is on the final variable: “Shares Repurchased & Retired.” After buying back 

stock, companies have a choice: keep the repurchased shares in treasury stock or to retire the shares.    

  

 We used the S&P 500 Index to determine how widespread retiring shares versus holding 

stock in treasury is. As Figure I.1 (below) shows, 44% of the S&P 500 holds more than $1 billion 

of treasury stock with a median balance of $5.2 billion. The material difference between the 

average and median indicates large outliers. These outliers include four companies with over $100 

billion of treasury stock: Exxon Mobil ($225 billion), IBM ($169 billion), Pfizer ($111 billion) 

and Proctor & Gamble ($106 billion). We also look at stock buybacks within the last year. The 

198 companies without a treasury balance are still buying back stock, to the tune of $328 billion, 

but they are retiring that stock (and reducing retained earnings). The companies with larger 

treasury balances are continuing to repurchase equity, $337 billion worth, and continuing to grow 

their treasury balances on a net basis. The choice between retirement and treasury stock has a 

material impact on retained earnings and, therefore, on the second variable of the Z and Z” scores. 
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Figure I.1 

 

We also analyzed the S&P 500 constituents by industry to see if the use of treasury stock 

was consistent across a variety of sectors. If all the industries maintain Treasury Stock in a similar 

manner, the inconsistencies in Z’’ would be averaged out over time. However, the differences may 

arise between two companies when analyzed on an individual basis. Figure I.2 (below) 

demonstrates that the use of treasury stock differs dramatically across industries; as a result, we 

believe the Z” should be adjusted to account for the large variance among sectors.   

 

 
Figure I.2 

 

To illustrate this impact, we will look at three companies that have aggressively 

repurchased stock over the last twenty years: The Home Depot, Inc. (NYSE: HD) (“Home Depot”), 

Bed Bath & Beyond Inc. (Nasdaq: BBBY) (“Bed Bath & Beyond”) and Walmart Inc. (NYSE: 

WMT) (“Walmart”).  

 

Treasury Stock in the S&P 500 (Latest Annual Figures) ($ millions)

No Treasury 

Balance

Treasury Balance

$0 - $1 Billion

Treasury Balance

$1 Billion+

Companies 198                        81                          221                        

% of S&P 500 40% 16% 44%

Total Treasury Balance -$                      26,865$                 3,130,559$            

Average Balance -                        332                        14,165                   

Median Balance -                        236                        5,236                     

Total Buybacks in the Last Year 327,767                 27,112                   336,879                 

Year-to-Year Change in Treasury Balance (48,696)                 (11,568)                 263,642                 

Treasury Stock in the S&P 500 by Industry (Latest Annual Figures) ($ millions)

% - Treasury 

Balance $1 Billion+

Total Treasury 

Balance

% of Treasury 

Balance

% of 

S&P 500 Value

Financials 69.2% 717,854$                22.7% 10.6%

Consumer Staples 65.6% 403,802                  12.8% 7.5%

Energy 60.0% 400,195                  12.7% 2.4%

Materials 53.6% 59,877                    1.9% 2.5%

Industrials 49.3% 446,962                  14.2% 8.6%

Health Care 49.2% 405,819                  12.9% 13.1%

Consumer Discretionary 40.0% 273,444                  8.7% 11.6%

Communication Services 31.8% 69,570                    2.2% 11.8%

Information Technology 28.8% 361,687                  11.5% 26.9%

Utilities 14.3% 14,841                    0.5% 2.7%

Real Estate 6.5% 3,373                      0.1% 2.4%

Total 3,157,424$             100.0% 100.0%
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Figure I.3 
 

As Figure I.4 (below) shows, both Home Depot and Bed Bath & Beyond have acquired 

billions of dollars of their own stock over the last two decades, but they have chosen to hold this 

stock in treasury. As a result, we see a material difference between the companies’ retained 

earnings and the adjusted retained earnings.  Walmart, on the other hand, has retired the over $110 

billion of stock it has repurchased since 2000. We believe considering a company’s treasury stock 

balance is important when calculating a Z or Z” score as the financial condition of the business 

remains unchanged whether a company retires the stock or not. The fact that the cash has left the 

company remains unchanged.  

 
   Figure I.4 

 

Next, we will consider the impact that treasury stock has on both Home Depot and Bed 

Bath & Beyond’s Z” scores (we look at Z” because these firms are not manufacturers). As Walmart 

retired all of the stock it repurchased, the following analysis is not applicable.  

 

Treasury Stock vs. Retired Stock Summary (millions)

Home Depot Bed Bath & Beyond Walmart

Total Enterprise Value 320,600$                 4,760$                    483,070$                 

Market Capitalization 297,131                  2,747                      429,597                  

Total Buybacks (2000 - 2019) 91,898                    10,716                    108,477                  

Treasury Stock 65,196                    10,716                    -                         

Retired Stock 26,702                    -                         108,477                  

Retained Earnings 51,729                    10,375                    83,943                    

Adjusted Retained Earnings (13,467)                   (341)                        83,943                    

(1) Adjusted Retained Earnings = Retained Earnings - Treasury Stock

(1)
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   Figure I.5 

 

The variables in Figure I.5 (above) are the specific ratios multiplied by its weighting for 

each year from 2000 through 2019. For example, X2 is the total retained earnings divided by the 

total assets multiplied by 3.26 for a given year. Figure I.5 shows the contribution of each variable 

through time. In both cases, we see outsized contributions from the X2 variable, especially in 

recent years, as the companies have continued to buy back stock but not retire the shares. Figure 

I.6 (below) adjusts the retained earnings by subtracting the companies’ treasury stock balance.  

 

 
 

 
   Figure I.6 

 

We believe Figure I.6 (above) provides a more consistent methodology for calculating Z 

and Z” scores as a company’s decision to hold stock in treasury or not does not affect the 

company’s ability to service its debt. In both cases we see dramatically different contributions 

from X2 and lower Z” scores overall.  
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   Figure I.7 
 

 After adjusting the X2 variable in Figure I.7 (above), we see Home Depots year-end 2019 

Z” score drop from 8.74 to 4.59. This implies a material change to the company’s implied credit 

rating. Prior this this adjustment, Home Depot had an implied rating of AAA/AA+; however, the 

adjusted rating is B+. Bed Bath & Beyond is a similar story: AAA/AA+ to B+. In order to test 

reasonableness, we have also looked at the S&P credit rating for both companies. We found the 

adjusted rating for Home Depot (B+) is significantly below the S&P rating of A, but the adjusted 

Bed Bath & Beyond rating now matches the S&P rating exactly. The influence of accounting 

concepts like treasury stock is certainly an area for further exploration.   

 

II. Impact of Operating Lease Capitalization on Z and Z’’ 

 

The revised lease accounting standards came into effect on January 1, 2019 or for any fiscal 

year beginning in the calendar year 2019. Prior to that point, only capital or “finance” leases have 

been capitalized on balance sheets, as both a liability and a fixed asset—effectively treated as a 

means for acquiring an asset. The new requirements mean that operating leases—that is, leases 

that fall more into the traditional rental realm—will have to be reflected on balance sheets. When 

a lease is capitalized, the lessee creates an asset account for the leased item, and the asset value on 

the balance sheet is the lesser of the fair market value or the present value of the lease payments. 

The lessee also posts a lease obligation in the liability section of the balance sheet for the same 

dollar amount as the asset. Over time, the leased asset is depreciated, and the book value declines. 

Therefore, the accounting change would significantly impact the following variables included in 

computation of Z and Z’’: 

 

• Working capital: The current portion of lease liabilities is included in the Current 

Liabilities 

 

• Total Assets: The total assets would increase by the amount of Right of Use assets created 

(Leases capitalized as assets on the balance sheet) reduced by the cumulative depreciation 

on such assets. 
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• Total liabilities: The total liabilities would increase by the lease obligation liability 

 

For our sample of 158 retail companies, we assessed the impact of operating leases on the 

above-mentioned factors. Since Retail Industry as a whole relies heavily on operating leases, we 

see significant impact on working capital, total assets and total liabilities as shown below. 

 

   ($ in millions) 

 Working Capital Total Assets Total Liabilities 

158 Retail 

Companies 

$62,231  $1,712,162  $1,214,673  

    

Change due to 

Capitalization of 

Operating Leases 

Current Portion of 

Lease Liabilities 

Net Lease Assets Total Lease 

Liabilities 

 $33,711  $254,236  $261,813  

    

Aggregate Basis -54% 15% 22% 

Mean -105% 20% 33% 

Median -10% 18% 26% 
Figure II.1 

 

We shall explore the impact of operating leases on Burlington Stores Inc (NYSE: BURL) 

(“Burlington”), The Kroger Co. (NYSE: KR) (“Kroger”) and Walgreens Boots Alliance, Inc. 

(NYSE: WBA) (“Walgreens”) in detail. These companies have varying degrees of reliance on 

operating leases.  

 

 
Figure II.2 

 

 

Variables impacted due to Capitalization of Operating Leases ($ millions)

Burlington Kroger Walgreens

Working Capital (45)$                        (3,353)$                   (8,997)$                   

Total Assets 5,594                      45,256                    87,174                    

Total Liabilities 5,066                      36,683                    66,039                    

Current portion of Lease Liabilities 302$                       597$                       2,426$                    

Impact on Working Capital -117% 22% 37%

Net Lease Assets (Gross assets - Accumulated Dep) 2,397$                    6,814$                    21,724$                  

Impact on Total Assets 75% 18% 33%

Total Lease Liabilities (Long term and Short Term) 2,624$                    7,102$                    24,399$                  

Impact on Total Liabilities 107% 24% 59%

Unadjusted Z'' 4.17 4.91 4.42

Bond Rating Equivalent B B+ B

Adjusted Z'' 5.52 5.32 5.14

Bond Rating Equivalent BB BB BB-

S&P Rating BB BBB BBB
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We see varying degrees of effects on these companies due to capitalization of operating 

lease liabilities: 

• Burlington: We see a significant change in the Working Capital as the working capital 

goes negative as the current liabilities increase by $302M. Furthermore, capitalization of 

operating leases has a significant impact on the total assets of the company as the total 

assets increase by 75% after capitalization. Short-term and long-term lease liabilities 

increase the total liabilities by 107%. All the variables of Z’’ are significantly impacted 

and the overall score reduces by 1.35 points. If the Z’’ is adjusted to remove the effects of 

operating lease capitalization, the score accurately reflects BRE of BB for the company.  

• Kroger: On a similar basis, we see 18% to 24% effect on the variables for Z’’. If we 

remove the effects of Operating Lease Capitalization on Z’’, the Z’’ increases by 0.41 and 

brings the BRE to BB. Since the Z’’ score representing a BBB BRE (5.75) is very close 

to the score representing BB (5.52), we believe this adjustment more accurately reflects 

the rating assigned by the credit rating agencies. 

• Walgreens: We see substantial impact on Walgreens with a range of 33% to 59%. The Z’’ 

increases by 0.72 once adjusted for operating lease capitalization and brings the BRE up 

from B to BB, more closely reflecting the S&P Rating of the company at BBB.  

 

We see varying degrees of impact on the Z’’ scores for these companies due to the level of 

reliance on operating leases, but we see a general trend of substantial reduction in Z’’ scores across 

all the companies due to operating lease capitalization.  

 

In order to understand the overall impact on Z’’ scores due to Capitalization of Operating 

Leases, we are analyzing the impact of operating leases on various industries for companies 

withing the S&P 500: 

 
* We are using mean of % change and Z’’ scores across the population of the companies as a rough estimation of the 

overall impact on the industry 

Figure II.3 

 

We see a sizeable difference in the impact on Z’’ for these industries. Consumer 

Discretionary industry, comprising of Retailing, Consumer Durables, Apparel and Services, etc., 

sees the most impact. This observation is in line with expectations as the industry in general relies 

heavily on leased stores for its revenue. Communication services also sees significant impact on 

Z’’ as the industry relies heavily on infrastructure leasing.  

 

Industry wise Impact of Operating Lease Capitalization ($ in Millions)

Impact on Working Capital Impact on Total Assets Impact on Total Liabilities Impact on Z''

Current - 

Operating 

lease 

Liabilities

As a % of WC 

(Mean)

Net Right Of 

Use Assets

As a % of TA 

(Mean)

Operating 

Lease 

Liabilities

As a % of TL 

(Mean)

Z'' Score 

(Mean)

Adjusted  

Z'' 

(Mean)

Change 

in Z''

Consumer Discretionary 19,904$         -16.1% 141,993$       18.0% 152,647$       29.6% 6.77 7.55 0.78

Communication Services 14,949 20.2% 100,049 5.0% 105,116 10.7% 6.13 6.44 0.31

Industrials 13,271 2.8% 68,616 3.7% 72,970 6.1% 6.85 7.05 0.20

Information Technlogy 11,350 -6.9% 50,007 2.5% 56,512 5.8% 7.87 8.06 0.19

Health Care 8,141 11.4% 47,280 2.3% 53,609 4.6% 7.46 7.62 0.16

Consumer Staples 8,123 -0.4% 61,830 4.0% 66,230 6.1% 6.56 6.71 0.15

Materials 3,213 -7.4% 14,419 2.4% 14,955 4.0% 6.27 6.39 0.12

Energy 7,210 -6.9% 25,267 1.7% 25,032 3.8% 6.22 6.34 0.11

Real Estate 1,947 5.8% 26,170 4.5% 26,142 5.9% 4.67 4.76 0.09

Financials 12,928 -2.8% 29,817 0.9% 69,062 2.0% 3.18 3.24 0.07

Utilities 1,751 6.1% 12,300 0.8% 13,018 1.2% 4.10 4.12 0.02

Total 102,786$       577,747$       655,293$       
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All industries face a reduction in their overall Z’’ scores due to Capitalization of Operating 

Leases, however, the effect is stronger for Consumer Discretionary and Communications Services 

which leads us to believe that the Z’’ scores for these industries would not accurately reflect the 

financial position of these companies. On the contrary, Bond Rating Equivalents for companies 

within Real Estate and Utilities Industries would have a favorable impact once the Z’’ aggregates 

are restated as the average reduction for these industries is at the lower end of the spectrum.   

 

III. Analyzing the impact of changes in liquidity and working capital on the Z” Score  

 

 In addition to adjusting the Z” for treasury stock and leases, we also further analyzed the 

X1 variable in a retail context. We started with our data set of 150+ companies and observed the 

large, established companies with the greatest differences between the implied credit rating and 

the S&P credit rating. After identifying a number of outliers, we noticed many of these companies 

had very low or even negative X1 variables. Additionally, we noticed far more year-to-year 

variation in X1 than other variables.  In Figure III.1 (below), we show examples from two of the 

world’s largest retailers, Walmart and Target, as well as Nordstrom, a well-known department 

store.  
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Figure III.1 

 

 We hypothesized that large, lower growth companies, like Walmart and Target, should 

have relatively stable variables making up their Z” scores. In fact, we see this for X2, X3 and X4 

but not for X1. As Figure III.1 (above) shows, the X1 variable in these two companies has a 

significantly high standard deviation than the others. On the other hand, Nordstrom has a relatively 

stable X1 variable until 2015 / 2016 where we see a large drop. In this context, we began to 

investigate whether the X1 variable was overly sensitive in the Z” calculation.   

  

First, we will review the components of X1:   

 

X1 =6.56 × 
𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝐴𝑠𝑠𝑒𝑡 − 𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝐿𝐼𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠

𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠
 

 

X1 measures a company’s working capital as a percentage of total assets. Current assets 

include cash, marketable securities, accounts receivables, inventory and other highly liquid assets. 

Current liabilities include payables (wages, taxes, trade, etc.), the current portion of a company’s 

long-term debt and other liabilities due in the next year. Companies with higher ratios are deemed 

to be less of a credit risk than those with lower ratios. We found several instances where the X1 

variable either fails to capture the appropriate credit risk or is simply too volatile to properly 

influence the Z”. We discuss three examples below. 

 

Walmart & Cash Conversion: 

 

 The cash conversion cycle measures the amount of time between a cash outflow (typically 

for inventory) and a subsequent inflow once the customer pays for a product. These metrics can 

be found on a company’s balance sheet: 
 

Cash Conversion (Days) = (Avg. Inventory + Avg. Receivable – Avg. Payables) / Days in Period 

 

Companies are incentivized to reduce their cash conversion cycle by shortening inventory hold 

periods, receiving cash from customers more quickly and paying off suppliers more slowly. As 

Figure III.2 (below) demonstrates, Walmart has done this religious over the last 25 years.  
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    Figure III.2 

 

 Walmart has been able to optimize its inventory management system through a vast 

logistics network focused on distribution and fulfillment centers. At the same time, due to its size 

and purchasing power, the company has been able to gradually improve its payment terms with 

suppliers. Overall, this means Walmart, on average, pays suppliers around the same day it sells at 

item to a customer, and they are only out of pocket for approximately three days before a customer 

pays for his purchase (or more likely, a credit card company pays on behalf of a customer). 

Walmart is pushing current assets like accounts receivable and inventory lower and current 

liabilities like accounts payable higher resulting in very small or even negative working capital. 

This could be considered a cash requirement from a valuation standpoint, but from an operational 

perspective, it demonstrates an ability to generate cash. Figure III.3 (below), shows the relentless 

pursuit of efficient cash management has negatively impacted the X1 variable (and therefore the 

overall Z” score). It is worth noting that if Walmart allowed cash to build on its balance sheet, the 

X1 variable would remain unaffected.  

 
    Figure III.3  

 

 For equity investors, the improving cash conversion cycle is clearly a positive. In the mid-

1990s, for example, a dollar of cash was tied up in a product for almost 50 days. Now, that same 

dollar spends just two days out of reach. This improves the time value of money for each dollar of 

cash flow and allows for cash to build more quickly on the balance sheet to be spent on new 

projects, debt repayment or distributions to equity holders. However, an important question 

remains: how should debt investors view Walmart’s improved cash conversion cycle? Is negative 
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working capital an indication of risk for debt investors as the X1 variable suggestions or a 

misleading data point?  

 

 We believe low (or even negative) working capital indicates both positives and negatives 

for a debt investor. Reducing the cash conversion cycle, holding everything else constant, 

generates more cash flow for projects and lessens the need to turn to outside capital. As raising 

debt is often easier and faster than raising equity, slower cash conversion cycles (which is 

perceived as safer by the Z” score) could, in fact, increase debt levels at a company. Secondly, 

receivables and inventory are relatively liquid assets, but they are not cash. The true value of those 

of assets is not known and therefore the ability to quickly turn inventory and receivables into cash 

reduces the risk to the creditor. A faster cash conversion does pose risk to the creditor as well. In 

a creditor’s perfect world, a company would build cash on its balance sheet, payoff debt and invest 

any excess cash in safe, predictable projects. The faster cash conversion cycle frees up cash for 

projects, dividends and share repurchases, many of which are less desirable for a debt holder.  

 

 Overall, shorter cash conversion cycle or a lower working capital ratio does not necessarily 

mean a company is riskier. All else being equal, Walmart with a higher working capital ratio is not 

necessarily a safer company from a debt investor’s point of view than Walmart with a lower 

working capital ratio.  

 

Target & the Timing of Debt: 

  

 In addition to working capital, a company’s debt that is due within one year is an important 

factor in the X1 variable. This includes both short-term debt and the current portion of a company’s 

long-term debt. We noticed surprising large changes in Target’s Z” score with relatively little 

change to the company’s overall debt structure due to changes in the current portion of long-term 

debt. Large increases or decreases in the current portion can alter a relatively stable working capital 

ratio materially changing the X1 variable. Figures III.4 and III.5 (below) illustrate this issue.   

 

 
   Figure III.4 
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    Figure III.5 

 

 Throughout the highlighted period, we see a modest increase in current assets and current 

liabilities with a larger increase in total assets. This would generally push the X1 variable lower 

over time. However, we see a particularly abrupt change from 2011 to 2012 as two transactions 

occurred: $2.3 billion of long-term debt moved into current liabilities and Target borrowed $1.5 

billion of short-term debt. Figure III.6 (below) shows the portion of this change attributable to the 

movement of debt from short-term to long-term. This change alone would cause a company to fall 

from an BBB+ equivalent to a BB rating. It is important to note the severity of the change is 

primarily based on the starting point because of the grouping associated with S&P equivalent 

ratings.  

 

 
   Figure III.6 

 

 Once again, we must ask ourselves if a lower bond rating equivalent (BRE) makes sense 

from the perspective of a debt investor. We acknowledge that an increase in debt due within one 

year theoretically increases the default risk of a company, especially if that increase is material. 

However, we believe there is a meaningful difference between an increase in short-term 

borrowings and the shift of long-term debt to current liabilities. Investors have reasonably good 

insight into future debt obligations. Target, in its 2011 Annual Report (calendar year 2010-2011), 

discloses future required principal payments (Figure III.7 below).  
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Figure III.7 

 

 This disclosure is not perfect as companies have options for debt like prepayments or 

refinancing, but it gives investors a guide as to what is due and when it is due. For example, Target 

told investors in its 2011 Annual Report that it had principal payments of $106 million due in 2011 

and $2.3 billion due in 2012. If we look at Target’s 2012 disclosure, and take into account the 

increase in short-term debt, we see the current portion of long-term debt matches the 2011 

disclosure.  

 

 
    Figure III.8 

 

 In summary, we believe that widely disseminated information, like a debt payment 

schedule that does not change materially from one year to the next should not affect the Z” score 

dramatically. In Target’s case, from fiscal YE 2011 to 2012, we saw an 11% increase in total debt 

but a 2,024% increase in the current portion of long-term debt. However, this increase should have 

been expected per the 2011 disclosure. Target and its investors (both debt and equity) knew this 

payment was coming due and therefore the financial health of the entity was not dramatically 

Disclosure Analysis ($ millions)

2011 2012

2011 Annual Report Disclosure 106$            2,251$         

Associated Balance Sheet

CP L-T Debt 106              2,251           

Short-Term Debt -              1,500           

Other 13               35               

Total due within One Year 119$            3,786$         
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affected. We believe that this increase in current liabilities due to the timing of debt payments had 

an undue influence on the X1 variable and Z” score overall.  

 

Target & the Sale of Receivables: 

 

 In 2013, Target sold its sizable credit card receivables to TD Bank for $5.7 billion in cash 

plus a profit-sharing agreement valued at $225 million. The credit card business included a book 

of receivables (both Target stores and third party) associated with Target-branded credit cards. TD 

acquired the receivables and the right to management Target’s card going forward. As these 

receivables were considered current assets on Target’s balance sheet and Target redeployed the 

cash it generated into debt repayment and dividends, the transaction had a considerable impact on 

the Z” score and the X1 variable. 

 

 
   Figure III.9 

 

In general, when a company sells assets, like the credit card business, the effect on a 

creditor’s investment depend on what happens with the cash proceeds. If the proceeds are used to 

paydown debt or held as cash, the transaction will have a positive impact, or at the very least, no 

impact on the financial health of the company. However, if that cash is used to fund capital projects 

or returned to shareholders via dividends and buybacks, the relative safety of the debt investment 

would decrease.  

 

Target does not explicitly state how it used all the cash generated from the sale, but its cash 

flow statement and disclosure provides some clues. Figure III.10 (below) shows that Target 

generated $544 million after operations and investing activities excluding the credit card 

transaction. With these earnings and its cash position, Target was able to pay its dividend 

(something it does every year) of about $1 billion but that would have left only $322 million of 

cash. Therefore, we assume that any additional financing activities were financed through the 

receivables transaction. Without the transaction, Target would have taken on more debt for the 

same financing activities. This included the paydown of $890 million of short-term debt, $3.5 

billion of long-term debt and $1.5 billion of share repurchases.    
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Figure III.10 

 

  

 In Figure III.11 (below), we have attempted to isolate the effects of the receivables sale on 

the X1 variable. To estimate this impact, we created a counterfactual scenario where we added the 

book value of the receivables ($5.4 billion) back to the firm’s current assets and total assets and 

assumed that Target had rolled over outstanding commercial paper balance of $890 million rather 

than repaying it. Had all of these actions happened instead of a receivables sale, the X1 variable 

would have been 0.05 multiplied by a weighting of 6.56 for a total of 0.42 (or up 0.10 points from 

2013). Instead, the X1 variable decreased by 0.50 points. We therefore estimate the transaction 

itself led to a 0.60 point decrease in the X1 variable.  

 

 
Figure III.11 

 

 Unlike in previous scenarios where the effects of a transaction were isolated to X1, this 

transaction also influenced other variables in the Z” model. Thus, we need to briefly explore the 

other variables. As we saw in Figure III.11, the net change in the other variables in very small, but 

we need to confirm there are not big swings within those numbers. Figure III.12 (below) attempts 

Target Modified Cash Flow Statement ($ millions)

Year Ended

Feb. 1, 2014

Cash from operations (ex. sale of receivables) 3,817$        

Cash required for investing activities (ex. sale of receivables) (3,273)         

Cash generated for financing activities (ex. sale of receivables) 544$           

Beginning cash balance 784             

Cash available for financing activities (ex. sale of receivables) 1,328$        

Dividends (1,006)         

Cash remaining (ex. sale of receivables) 322$           

Total proceeds from sale of receivables 5,705$        

Repayment of commercial paper (890)            

Repayment of long-term debt (3,463)         

Share Repurchases (1,461)         

Other 457             

Ending cash balance 670$           
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to approximate the 2014 variables as if the transaction never occurred in order to isolate the effect 

of the receivables sale. The transaction delta represents the difference between what the 2014 

variables would have been without the sale and what they actually are. It should be noted that this 

is a simple estimate given the data that is available publicly. These calculations show that the 

transaction had relatively little impact on variables X2-X4 compared to the X1 variable.   

 

 
Figure III.12 

  

Next, we asked ourselves if the use of $1.4 billion in proceeds to buyback stock materially 

reduced the Z” score. To answer this question we completed a similar analysis but assumed that 

the capital used in buybacks was instead used to paydown debt. This increased retained earnings 

and total equity while reducing total liabilities which affected variables X2 and X3. Figure III.13 

(below) details these adjustments. While this use of cash would have improved the Z”, the overall 

score would have still decreased by 0.30 points. Again, it appears as though the X1 variable has 

undue influence.  

 

 
Figure III.13 

 

Variables ($ millions)

2013 2014 Adj. Adj. 2014

Transaction 

Delta Adjustment

Retained Earnings 13,155$      12,599$      1,461$        14,060$      Assumes no $1.4B buyback

Total Assets 48,163        44,553        5,414         49,967        Adds back the book value of the receivables

X2 * Weighting 0.89           0.92           0.92           0.00           Transaction had no material affect on X2 variable

2013 2014 Adj. Adj. 2014 Adjustment

Operating Income 5,777$        4,879$        874$          5,753$        Adds back the approximate EBIT from the receivables

Total Assets 48,163        44,553        5,414         49,967        Adds back the book value of the receivables

X3 * Weighting 0.81           0.74           0.77           (0.04)          Transaction decreased X3 variable slightly

2013 2014 Adj. Adj. 2014 Adjustment

Total Equity 16,558$      16,231$      1,974$        18,205$      Assumes no buyback, gain on sale or lose of operating income.

Total Liabilities 31,605        28,322        2,471         30,793        Adds back $1.5B in receivable loans and $970MM in repurchased debt

X4 * Weighting 0.55           0.60           0.62           (0.02)          Transaction decreased X4 variable slightly

Variables if all cash from receivables sale was used to paydown debt ($ millions)

2013 2014 Adj. Adj. 2014 Adjustment

Working Capital 2,357$        (1,204)$      -$           (1,204)$      No Adjustment

Total Assets 48,163        44,553        -             44,553        No Adjustment

X1 * Weighting 0.32           (0.18)          (0.18)          

2013 2014 Adj. Adj. 2014 Adjustment

Retained Earnings 13,155$      12,599$      1,461$        14,060$      Assumes no $1.4B buyback

Total Assets 48,163        44,553        -             44,553        No Adjustment

X2 * Weighting 0.89           0.92           1.03           

2013 2014 Adj. Adj. 2014 Adjustment

Operating Income 5,777$        4,879$        -$           4,879$        No Adjustment

Total Assets 48,163        44,553        -             44,553        No Adjustment

X3 * Weighting 0.81           0.74           0.74           

2013 2014 Adj. Adj. 2014 Adjustment

Total Equity 16,558$      16,231$      1,461$        17,692$      Assumes no buyback

Total Liabilities 31,605        28,322        (1,461)        26,861        Assumes buyback capital is used to reduce debt further

X4 * Weighting 0.55           0.60           0.69           

Z" 5.82           5.33           5.53           Still see a 0.30 drop in the Z"
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Reviewing this analysis, we wondered if the large drop in the X1 variable (and the 

subsequent total fall in the Z” of 0.50 points) makes sense in this context. To do so, we reviewed 

a set of standard interest coverage ratios and leverage ratios for Target in 2013 and 2014.  

 

 
Figure III.14 

 

 Figure III.14 (above) demonstrates that between 2013 and 2014, Target’s debt metrics 

improved across the board as a result of its debt repayment, even as its Z” score decreased. We, 

therefore, contend that the X1 variable may be too sensitive to relatively normal changes in a 

company’s operations. All things being equal, we agree that creditors should be concerned about 

a company selling its receivables. However, we think that is positive for creditors when the cash 

generated by such a transaction is deployed to repay debts. The precipitous decrease in Target’s 

Z” in 2014 does not seem to accurately reflect such a large decline in the company’s fundamentals 

or ability to repay its creditors. 

 

IV. Other Quantitative and Qualitative Factors 

 

 One question we had was whether differences in S&P credit ratings and our calculated 

bond rating equivalents (BRE) was due to qualitative and forward-looking information. The Z and 

Z” models are parsimonious and only use a few backwards-looking variables to predict outcomes, 

whereas ratings agencies (if they wish to) are able to incorporate significantly more information 

into their models and ratings. These could comprise quantitative measures or qualitative 

judgements about a firm. We believe that this could be particularly relevant for the retail industry, 

which is undergoing a multi-year transformation as consumers shift their buying from brick-and-

mortar locations to online platforms. A forecaster can use a company’s past profitability as a means 

of predicting its ability to repay creditors, but perhaps they should also consider the investments a 

company has made in developing an online presence and what that means for future profitability. 

  

We wondered whether there were quantifiable measures of these factors that could be 

incorporated into a model such as Z or Z”. We were therefore very interested to see that in addition 

to credit ratings, S&P produces a Credit Health Panel (CHP), which is intended to evaluate the 

creditworthiness of a company relative to its industry peers. S&P uses quartile rankings of a 

number of measures and ratios across three categories: operational, solvency, and liquidity. We 

wondered if there were opportunities in these measures. Could the CHP potentially enhance the 

predictive power of a model like Z or Z”? 

  

Many of the ratios used in the CHP are duplicative or similar to variables used in the Z or 

Z” model. For example, the S&P Credit Health Panel incorporates the quick ratio and current ratio. 

Debt Ratios

2013 2014 Delta Delta - %

EBIT / Interest Exp. 8.45x 8.08x -0.37x -4.36%

(EBITDA-CAPEX) / Interest Exp. 8.00x 8.26x 0.26x 3.19%

Total Debt/EBITDA 2.26x 1.83x -0.42x -18.71%

Net Debt/EBITDA 2.16x 1.74x -0.42x -19.45%

Total Debt/(EBITDA-CAPEX) 3.22x 2.53x -0.70x -21.58%

Net Debt/(EBITDA-CAPEX) 3.08x 2.39x -0.69x -22.29%
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One may argue that they capture similar information to the X1 variable, which also looks at current 

assets and liability, although in a slightly different form. Similarly, the CHP uses return on capital 

and management rate of return (
𝐸𝐵𝐼𝑇

𝑁𝑒𝑡 𝑃𝑃𝐸+𝑁𝑒𝑡 𝑊𝑜𝑟𝑘𝑖𝑛𝑔 𝐶𝑎𝑝𝑖𝑡𝑎𝑙
). Both returns are related to return on 

total assets, as used by the Z and Z” models. 

  

One of the measures that caught our attention was simply total revenue. This measure 

suggests that S&P expects a size effect to impact a firm’s ability to generate profits and repay 

creditors. In its documentation on the credit health panel, S&P suggests that, “larger companies 

are often able to better withstand adverse impacts to revenue.”1 The Z” model does not explicitly 

take the level of revenues into account. We wondered then whether we would find a relationship 

between the differences in S&P credit ratings and Z” bond rating equivalents (“ratings delta”) and 

revenue of sampled retailers. 

 

 As can be seen in the chart Figure IV.1 (below), the S&P credit ratings do not show any 

consistent or systematic bias towards rating retailers with higher revenues higher than the Z” model. 

In fact, we found the very opposite. The ratings delta was generally larger in companies with 

smaller revenues. Observations with positive values for ratings delta have higher S&P ratings 

relative to Z” bond rating equivalent, and observations with negative values have lower S&P 

ratings relative to Z” bond rating equivalent (for example, S&P rates Costco Wholesale 

Corporation at A+ whereas the Z” model would rate it as A-. Consequently, we would say that 

S&P rates the company 2 steps above the Z” model or that it has a ratings delta of positive 2). Note 

that for the purposes of our analysis, we took the natural log of revenues expressed in millions to 

adjust for the right-tailed distribution of revenues for retailers in our sample. 

 

 
Figure IV.1 

 

 
1 S&P Global Market Intelligence. 2018 “Credit Health Panel on the S&P Capital IQ Platform. The Methodology for 

Determining a Relative Credit Health Score.” 

https://www.capitaliq.com/CIQDotNet/Help/CHP/CHPMethodology.pdf  

https://www.capitaliq.com/CIQDotNet/Help/CHP/CHPMethodology.pdf
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As can be seen in figure IV.2 (below), although the regression on revenue alone is 

insufficient to explain difference in S&P credit ratings and the Z” model’s bond rating equivalents, 

the coefficient is extremely statistically significantly different from 0, with a p-value that is 

approximately 0 out to 3 decimal points. This is strong evidence that there is an unexplained effect 

from revenue on differences in S&P credit ratings relative to the Z” model in the retail space. This 

anomaly could reflect retail industry specific interactions (e.g., perhaps there is some relationship 

where firms with smaller revenues are also expected by S&P to navigate the transition from brick-

and-mortar retailing to online retailing). Further research to understand this systematic discrepancy 

would be of interest. 

 

 
Figure IV.2 

 

In addition to the Credit Health Panel, we reviewed S&P’s General Criteria and 

Methodology to identify other factors considered by S&P credit ratings. While many of the metrics 

can and have been quantified in the Z” model, such as excess cash incorporated in X1, certain 

qualitative factors can provide additional insights in default prediction and are discussed below as 

other considerations to assess. As pointed out earlier in this paper, we identified discrepancies 

between S&P credit ratings and the default prediction model that couldn’t be perfectly explained 

by our quantitative approach and therefore require further qualitative analysis to individually 

understand given a company’s specific situation. We would be interested to see further research 

on methods to measure these qualitative factors in a quantitative manner.  

 

Management and Governance 

 

Management and governance are evaluated by S&P as a component of a company’s 

creditworthiness. This factor represents “[a] broad range of oversight and direction conducted by 

an enterprise's owners, board representatives, executives, and functional managers. Their strategic 

competence, operational effectiveness, and ability to manage risks shape an enterprise's 
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competitiveness in the marketplace and credit profile.”2 Management and governance direct a 

company’s strategies, risk appetite, investment and M&A activities, and have a significant impact 

on organizational effectiveness, communications and information transparency, culture and brand 

reputation. It thereafter is contributable to other qualitative factors affecting a company’s business 

and credit ratings.  

 

Even though evaluation of management and governance are judgmental, there have been 

independent agents such as Institutional Shareholder Services (ISS) and CSRHub that provide data 

on governance and sustainability management on metrics including audit, board, compensation, 

leadership ethics, shareholder rights, and transparency & reporting etc.  These data sets may 

provide value in default prediction. 

 

Strategies and Competitive Advantages 

  

Given the rapid pace of technological advances and social transformation, the retail 

industry is evolving at a fast pace, especially since the breakout of Coronavirus pandemic, which 

has accelerated the transformation of the competitive landscape in the market. Those that couldn’t 

handle adjustments when and as needed, unfortunately, went out of business as we have witnessed 

a few notable bankruptcies in the recent years. As a result, strategies and competitive advantages 

as well as the agility of an enterprise become an increasingly critical factor to predict short-term 

default risks. This factor includes metrics such as merchandising strategies, inventory and supply 

chain management, product differentiation, operating efficiency, and market position etc.  

 

Qualitative Analysis of Liquidity  

 

 While liquidity status is well reflected in the modified Z” model, qualitative analysis of 

liquidity can still provide early sign of potential changes in credit ratings. S&P evaluation focuses 

on the sources and uses of cash and considers factors such as the ability to absorb high-impact, 

low-probability events, and the nature of bank relationships3 etc.  

 

Conclusion 

 

We set out to analyze the Z” Score Model in the context of the retail industry; however, 

due to the nature of our findings, we expanded our analysis outside of retail where appropriate. 

For our first two findings, the inconsistent treatment of equity buybacks and the impact of 

operating lease capitalization, we used the S&P 500 for our main data set. We did so because we 

felt like these findings were applicable across industries. For our analysis of the X1 variable, we 

remained focus on retail as we felt like comparing across industries introduced further variables. 

Finally, we outlined a variety of additional variables that require further examination.  

 

When comparing the BRE for a variety of retail companies to the actual S&P ratings, we 

noticed a variety of unexplained differences caused by what appeared to be artificially high X2 

variables (the measure of retained earnings divided by total assets). Further analysis revealed that 

 
2 S&P Global Rating. General Criteria: Methodology: Management and Governance Credit Factors for Corporate 

Entities. 
3 S&P Global Rating. General: Methodology and Assumptions: Liquidity Descriptors for Global Corporate Issuers. 
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companies with high X2 variables often had high retained earnings and held substantial stock in 

treasury from historical stock buybacks. When companies return cash to shareholders via 

dividends the dividend reduces retained earnings. With buybacks, retained earnings are only 

affected if a company retires those shares. The cash position of the company is unchanged based 

on whether shares are held in treasury or retired. We found that 60% of the S&P 500 holds onto 

some treasury stock and 44% of the index holds treasury stock valued at over $1 billion. Our 

analysis of Home Depot and Bed Bath & Beyond highlight the difference this accounting 

methodology can have on the Z” score. Returning cash to shareholders through buybacks has 

become a staple for public companies with the S&P 500 companies repurchasing almost $700 

billion of stock last year. We recommend incorporating the effect of treasury stock buybacks on 

retained earnings or an additional adjustment that captures this cash outflow in future versions of 

the Z” score.     

 

Further, we found that one of the major factors impacting the Z’’ scores in the latest 

financial period was capitalization of operating leases. Due to change in accounting guidelines, the 

companies are required to capitalize operating leases which impacts the working capital, total 

assets and total liabilities of these companies. We analyzed the impact on retail industry as a whole 

and saw significant impact on working capital, total assets and total liabilities ranging around –

10%, 18% and 26% respectively. We further analyzed Kroger’s, Walgreens, and Burlington and 

saw overall reductions in the Z’’ for these companies. We adjusted the Z’’ scores of these 

companies to remove the effects of operating lease capitalization and saw that the Z’’ scores and 

BREs more closely reflect the financial positions of these companies. We also analyzed the impact 

of operating lease capitalization on S&P500 companies across various industries. We observed 

varying degrees of impact with some industries such as Consumer Discretionary and 

Communication Services negatively impacted due to significant reliance on operating leases. 

Therefore, we recommend modifications to the Z’’ score for these industries to incorporate the 

changes caused due to capitalization of operating leases. 

 

Given our reliance on outliers in our analysis of the X1 variable, this work was not meant 

to be a comprehensive statistical study of X1. Instead, we sought to introduce several potential 

situations (all of which are relatively common in the retail sector and other industries) that could 

materially alter this variable and therefore the Z” score. To that end, we noticed that working 

capital (the numerator in the X1 variable) is inherently volatile with small, relatively benign 

changes in current assets or current liabilities causing large swings in the Z” compared to the X2, 

X3 and X4 variables. At best, the shifts in working capital were not always commensurate with 

the change in the Z” score, and, at worst, the changes in working capital outweighed changes in 

X2, X3 and X4 causing a non-sensical change in Z”.   

 

Default risks are also impacted by qualitative factors, including but not limited to company 

size, management and governance, strategies and competitive advantages. Although these factors 

are not directly quantified in the Z” Model, an increasing number of metrics are being developed 

to quantify these factors and to provide additional insights for company evaluations.  

 

This research relied on outliers identified between the S&P and Z” implied ratings to 

generate insights in the default prediction model. As such, by no means the identified underlying 

factors are representative of the retail or other applicable industrials collectively. However, as the 



NYU Stern Bankruptcy and Reorganization, Fall 2020   
 

 24 

Z and Z” Score Models are used on an individual company basis, the outliers and our findings 

discussed above do impact the accuracy of that analysis. Industry practitioners do not necessarily 

have the luxury of outliers on one end of the spectrum offsetting outliers on the other. Should an 

analyst compare Home Depot to Walmart or Target, they need to be aware of these impacting 

factors and judgmentally determine their applications on a case-by-case basis. Meanwhile, we 

hope to see further explorations in this area by professionals and academics.   


