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and Variations of the Original and Variations of the Original 
ModelModel

Joel Nybeck

Credit Risk

� What is credit risk?

� Minimize defaults

� Delinquent or non-existent coupon 
payments

� Typically rated by S&P, Moody’s, 
and/or Fitch’s 

� Both qualitative and quantitative
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Rating Agencies

� S&P
� Dates back to 1860

� Most popular

� IG - AAA to BBB-

� SG - BB+ to D

� Moody’s
� Market Implied Ratings

� Fitch’s
� The Tiebreaker

� Research Reports

Moody’s MIR

Copyright © 2009 Moody’s 

All rights reserved.
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Moody’s LGD

© 2009 Moody’s

Altman Z-Score Model
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Z-Score, cont.

� Z = .012X1 + .014X2 + .033X3 + .006X4 +.999X5

� Where:

� X1= Working Cap. / TA

� X2= RE / TA

� X3= EBIT / TA

� X4= Market Cap. / TL

� X5= Sales / TA

F-Test Results on Selected 
Variables

� X1= Working Cap. / TA - 32.5

� X2= RE / TA - 58.86

� X3= EBIT / TA - 26.56

� X4= Market Cap. / TL - 33.26

� X5= Sales / TA - 2.84
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Back Test the Model

� 66 Companies
� 33 Poor Performing Companies

� 33 Healthy Companies

� Financial Data from 1945-1965

� Outstanding Performance
� 94% of companies with Z scores less

than 2.7 went bankrupt

� 97% of the non-bankrupt firms had Z 
scores above 2.7 this level

Why Revise the Model?

� Universal Comps

� Current Market Environment Adjustments

� Gain more predicting power
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Z’-Score Model

� Z’ = .717X1 + .847X2 + 3.107X3 + .42X4 +.998X5

� Where:

� X1= Working Cap. / TA

� X2= RE / TA

� X3= EBIT / TA

� X4= Market Cap. / TL

� X5= Sales / TA

Z”-Score Model

� Z” = 3.25 + 6.25X1 + 3.26X2 + 6.72X3 + 1.05X4

� Where:

� X1= Working Cap. / TA

� X2= RE / TA

� X3= EBIT / TA

� X4= Market Cap. / TL
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7 Variable Model

� X1= ROA - EBIT / TA

� X2= Stability of Earnings - Slope of 5 to 10 
year Earnings Trendline

� X3=Debt Service - Interest Coverage Ratio 
EBIT / Interest Expense

� X4= Cumulative Profitability - RE / TA

� X5= Liquidity - Current Ratio

� X6= Capitalization - Equity / Total Cap.

� X7= Size - Log(TA)

Data Adjustments and 
Implementation

� Various adjustments

� Normalized EBIT vs. EBIT

� Tangible Assets vs. Total Assets

� Excel Screenshots
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Why use this?

� Predicting Power

� 1999 Enron rated BBB by both the rating 
agencies and the Z” model

� 2001 (just before bankruptcy) 

� Z” Model - B-

� Rating agencies - BBB

� Risk Management

� Bond Screener


