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BANKRUTCY PREDICTION
MODELS



d William H. Beaver' s model

1 Altman’'s Z score Model

1 Wilcox Model
d Blum Marc's Model

4 L.C. Gupta Model



William H. Beaver's Model

“Failure as the inability of a firm to pay it's

Financial obligations as they mature.

] Failed Firms

Bankruptcies, bond defaults, overdrawn bank
accounts, and firms that omitted payment

of preferred stock dividends



** The seventy-nine failed firms were identified
from Moody's Industrial Manual during the time
period of 1954 to 1964.

** The majority of the seventy-nine failed firms
operated in the manufacturing type of business.

¢ Their asset size range from S0.6 million to $45
million with a mean of approximately $6 million.



TABLE 1
List of Ratios Tesleds

GROUP T (CASH-FLOW RATIOS)
1. Cash flow to sales
2. Cash flow to total assets
3. Cash flow to net waorth
4. Cash flow to total debt
GROUP II (NET-INCOME RRATIOR)
1. Net income Lo sales
2. Net income to total assets
3. Net income to net worth
4. Net income to total debt
GROUP IIT (DEBT TO TOTAL-ASSET
RATIOR)
1. Current liabilities to total assets
2, Long-term liabilities to total assets
3. Current plus long-term liabilities to
total assets
4. Current plus long-term plus preferred
gtock to total assets
GROUP IV (LIQUID-ABSET TO
TOTAL-ASSET RATIOS)
1. Cash to total assets
2. Quick assets to total assets
a. Current assets to total assets
4, Working capital to total nesets

GROUP V (LIQUID-ABSET TO CUR-
RENT DEBRT RATIOR)
1. Cash to current liabilities
2, Quick assets to eurrent liabilities
3. Current ratio (cwrrent assets to
current. liabilities)
GROUP VI (TUENOVER RATIORS)
. Cash to sales
Accounte receivable to zales
. Inventory to sales
. Quick nssets to sales
Current assets to sales
Working capital to sales
MNet worth to sales
Total assets to sales
. Cash interval (cash to fund ex-
penditures for operations)
Diefensive interval (defensive as-
sets to fund expenditures for
operations}
No-credit interval (defensive as-
aete minuz current liabilities to
fund expenditures for operations})

B 06 =1 Co LT A B3 B e

10.

11.

= . m



Prediction of the Mean Valugs of Failed and Nonfusled Firms

Ratio

Cash flow to total debt?

Net income to total assets
Total debt to total assete®
Working capital to total assets
Current ratio

Nonfai
Fal
Nonfa

Prediction®

ed > falled
e > nonfailed
ad > faled

Nonfailed > failed

Nonfailed > faled



Analysis of Financial Ratios

. Profile Analysis

Dichotomous Classification Test



Profile Analvsis
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Dichotomous Classification Test

FPercentage of Firms Misclassifieds: DHchotomous Clagsification Tesi

Year before Failure
BRatho

1 2 3 a 5

Cash flow .13 .21 .23 .24 .23
Total debt (107 (.18) (.21) (.24) (.22)
MNet income .13 L) .23 .20 28
Total assets {.12) (.16) (.22) (.28) (.25)
Total debt .18 .26 L34 27 J28
Total assets (.19) (.24) (.28) (.24) (.27)
Working capital .24 L34 .33 .45 .41
Total assets (.20} (.30) (.33) (.35) (.35)
Current ratio <20 52 36 08 .45
(.20} {.27) (.31) {.32) {.31)

.l . L2353 LA 43 L38 a7
No-eredit ingerval (.23) (.31) (.30) (.35) (.30)
Total Assebs .38 .42 .45 .40 AT
{.38) l (.42 (.42) (.41) (.38)

= The top row represents the results of the second test. The bottom row refers to

the first test.



Edward I. Altman's Model

¢ Improvement over Beaver's univariate study



/-Score

EBIT Net working capital
$ 1.2 X e
Total assets Total assets

T E Sales +0‘6xMarketvalue of equity

Total assets Book value of debt
Accumulated retained earnings

Total assets

73 33%

+ 1.4 x



A score of Z less than 2.675 indicates that a firm
has a 95 per cent chance of becoming
bankrupt within one year. However, Altman’s
results show that in practice scores between
1.81 and 2.99 should be thought of as a grey
area. In actual use, bankruptcy would be
predicted if Z<1.81 and non-bankruptc if

/2299



Net working capital R Accumulated retained earnings

Total assets Tofal assets

1y EBIT Y Book value of equity

otal assets Total liabilities

L=0.50%



where Z < 1.23 indicates a bankruptcy
prediction,

1.23 >7 <£2.90 indicates a grey area,

And
Z > 2.90 indicates no bankruptcy.



Financial statements of Sanofi-Aventis

Consolidated statemeant of fimancial positicm
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Consolidated income statement

Consolidated incomse statermsmnt
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Calculation of Z- Score

Net working capital Current assets — Current liabilities
Total assets Total assets
_ 12,553 - 9,669
- 71,994

= 0.040

Accumulated retained earnings _ 47,275
‘otal assets 71,994

= 0.657

EBIT 5,911

= = (.O82
Total assets 71,994

Book value of equity _ 44,719

— = 1.644
Total liabilities 27,195

The next step is to calculate the revised Z-score:

Z =656 x0040 + 3.26 x 0.657 + 1.05 x0.082 + 6.72 x 1.644
= 11.05

Finally we determine that the Z-score is above 2.9, and we condude that Sanofi-Aventis is a good credit risk.






