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AbstrAct

This paper is a case study on 3 defaulters of Indian Textile Industry namely First Winner Industries, Jayalakshmi 
Auto Spin and Danalaxmi Fabrics. We have arrived at the Probability of default values for a period of 5 years 
prior to default by computing Altman’s ZETA score. We have also studied the trend in cash from operations 
and its impact on probability of default using our regression model. From the analysis it was found that Altman’s 
ZETA can be reliable in predicting bankruptcy but its ability to service the loan depends on cash from operations.
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INtrODUctION1. 

According to Beaver (1966) the theoretical definition of financial distress implies inability of firm to pay its 
financial obligations as they mature. The operational definition encompasses events such as bankruptcy, 
bond defaults, an overdrawn bank account, and non-payment of preferred stock dividend. Among various 
events that signal the state of financial distress, bankruptcy and default have been widely researched. While 
direct costs such as auditor fees, legal fees and management fees and other payments incur when a firm 
files bankruptcy the indirect costs such as lost profits, higher cost of capital are incurred even if bankruptcy 
is avoided Altman (1984), Opler and Tinman (1994) examine how firm performance gets affected by 
financial distress.

Assessment of default risk has got a significant implication on lending and investment decisions. It 
acts as an alarm to creditors particularly banks and financial institutions and investors for managing their 
exposure to particular class of firms which may be more vulnerable to experiencing distress than others.
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Modelling of default risk helps in determining appropriate risk premium and thereby pricing 
of corporate debt securities. Prediction of financial distress has drawn considerable attention to 
researchers.

There has been a mark able advancement in the field from classical approaches to present day model 
in predicting distress. The Altman’s ZETA score was a pioneering approach in predicting risk of distress 
in a simple and straight forward way. Apart from Altman’s ZETA there are researches that uses cash flow 
information in predicting defaults.

Corporates are interested in cash inflows and outflows because they determine the availability of cash 
necessary to meet financial obligations. Being profitable does not mean being liquid. A company can fail 
because of shortage of cash even when it is profitable. Cash flow is often used as an alternative measure 
of company’s profitability when it is believed that accrual accounting concepts do not represent economic 
realities.

There are studies that validate the importance of cash flow based information in predicting distress.
There are various other studies that validate the importance of cash flow based information in predicting 
bankruptcy. Jantadej (2006) uses combinations of cash flow components i.e. operating, financing, and 
investing to predict financial distress.

Maux and Morin (2011) show that bankruptcy of Lehman brothers was predictable from its cash flow 
statements for the year 2005 to 2007. They provide evidence on how consistence inability to generate cash 
flows and undue reliance on external financing can lead to financial distress. Kordestani et al (2011) also 
argue that cash flow statements are subject to less manipulation.

This paper talks about the significance of operating cash flow in the process of credit risk analysis and 
prediction of bankruptcy. Altman’s ZETA is used to ascertain bankruptcy prediction. A linear regression 
model was developed to study the dependency of operating cash flows on probability of default. We extend 
our line of research to determine the economic, social and political factors that affect the operating cash 
flows and in turn lead the firm on the path of distress.

LItrAtUrE rEVIEW2. 

Accounting based approach contributes a lot to the existing literature in predicting defaults. The initial 
studies on predicting various forms of financial distress such as corporate defaults and bankruptcy have 
mainly relied on data from financial statements.

Category Author Variables Used
Seminal 
Studies

Beaver (1966) Cash flow/Total Debt, Net Income/Total Assets, Total Debt/Total Assets 
Working capital/Total Assets, Current assets/Current Liabilities

Altman (1968) Working capital/Total Assets Retained Earnings/Total Assets, EBIT/Total 
Assets, Market Value of Equity/Book Value of Debt, Sales/Total Assets

Ohson (1980) Log (Total Assets/GNP Price level Index) Total Liabilities/Total Assets, 
Working Capital/Total Assets, Current Liabilities/Current Assets, Dummy 
Variable for Total Liabilities exceeding Total Assets, Net Income/Total 
Assets, Funds provided for operations/Total Liablities, Dummy variable for 
negative net income, for the last two years, Change in net income
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Category Author Variables Used
Zmijewski (1984) Net Income/total assets, Totaldebt/Total assets, Current Assets/Current 

Liablilities
Zavgren (1985) Total income/Total Capital, Sales/Net plant, Inventory/sales, receivables/

inventory, cash/assets, quick assets/current liabilities, Debt/Total Capital
Cash flow 

based model
Casey and Bartczak (1985) Cash flow from operations/Current Liabilities, Cash flow from operations/

Total Liabilities
Jantadej (2006), 
Kordestani et. al., (2007)

Combinations of cash flow components operations, financing and investing

tHE MODEL3. 

Edward I Altman developed the Zeta model which returns a single number, the Zeta score to find out the 
probability of a corporate to go bankrupt. The Lower the Zeta score the more likely the corporate goes 
on bankrupt. The model is specified as:

 Z = 1.2A + 1.4B + 3.3C + .6D + 1.0E

where,

 Z = ZETA Score

 A = Working Capital/Total Assets

 B = Retained earnings/Total Assets

 C = Earnings before interest and tax/Total Assets

 D = Market value of Equity/Total Assets

 E = Sales/Total Assets

If the zeta value is less than 1.8 the firm is more likely to become bankrupt, while the score of 2.6-2.9 
indicates the firm is in good position and the probability of it becoming bankrupt is very low. Firms that 
have Zeta score between 1.8 and 2.6 are in grey area and the bankruptcy cannot be predicted one way or 
the other. Bankruptcy prediction and default prediction are two variables that go hand in hand. We have 
ascertained the probability of default for the three firms based on the following model

 PD = 1/1 + e-(Z)

***Previous researchers by Beaver (1966), Altman (1968), Ohson (1980) have used models to predict 
bankruptcy which means if a firm is bankrupt, it is very evident that the firm is a defaulter. Loan default 
and bankruptcy are positively correlated. Rarely does a firm file for bankruptcy without defaulting on at 
least one credit. So, if a firm defaults on an account it means they have taken the first slippery step towards 
bankruptcy. This does not mean they have to file bankruptcy immediately but they are a step closer to it.

According to Casey and Bartczak (1985) cash flows play a better role in predicting bankruptcy more 
accurately. Jantatej (2006) claims that during distressed situations information on earnings becomes less 
reliable to Measure Company’s performance suggests that cash flows are more preferable. Financial 
distress, business failure and bankruptcy have a quite similar meaning in explaining the financial problems 
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of a firm. Only those firms who are able to quickly adapt to rapid changes in the environment will survive 
successfully in the industry.

Largey and Stickeny (1980) net income plus depreciation, depletion and amortisation (NIDEP) is a 
measure of cash from operations. They demonstrated this based on the infamous W.T Grant firm that 
NIDEP more accurately reflected working capital from operations. To determine Cash flow from operations 
one has to adjust for changes in current assets and current liabilities other than cash. In this case study 
article we have made an attempt to understand the sensitivity of the default probability towards the cash 
from operations using the following regression model, Largey and Stickney’s more refined measure of cash 
from operations indicated that W.T Grant’s cash from operations was negative in eight of ten years while 
NIDEP was relatively steady until the year immediately prior to its demise. This finding renewed interest 
in CFFO was an indication of corporate failure.

According to Lee (1982) the fall of Laker Airways was foreseeable on a cash flow basis. Lee’s analysis 
of cash from operations revealed that Laker was in financial trouble three years prior to its failure and profits 
were increasing as failure approached. Following a similar path, we have made an attempt to understand 
the sensitivity of probability of default towards cash from operations through our regression model,

 y = a + bx + e

Where y is the probability of default and x is the cash from operations. e is the unpredictable random 
disturbance term. Though we have ascertained probability of default using other variables from accounting 
statement we‘d like to study its sensitivity towards cash from operations.

FINDINGs4. 

Our findings support previous researches that Altman’s Zeta is a quite accurate in predicting bankruptcy 
for all the three firms. Here we‘d like to bring the difference between firm being bankrupt and firm unable 
to pay its obligations through our findings. The ZETA score for First Winner Industries for the years 2013 
and 2102 shows that the firm more probable of going bankrupt in the coming years and the same is proved 
through the negative scores of ZETA in the years 2014, 2015 and 2016. Consequently the probability of 
the firm defaulting is more in the years 2014, 2015 and 2016.

Karl Pearson’s Correlation model measures the degree of linear association between two variables. 
There is a directly proportional relation between each of the ratios and overall score of ZETA index. If the 
ratio value is increasing so is ZETA. As the model comprises of more than one variable, the relation is not 
so unambiguous. Certain value of the ratio could be a characteristic of thriving and collapsing companies. 
However as to other ratios we may not find a strong relation between their values and financial health of 
a company.

Considering the case of Jayalakshmi Spins and Dhanalaxmi Fabrics the ZETA scores for the years 
2016 and 2015 are safe with scores close to 2.9 with very high PD values. The ZETA scores for the 
previous years were in the grey area. However the recent ZETA scores prove that the firm is doing well 
in terms of asset management, generating sales revenue, market value of equity. Despite these positive 
factors these two firms have defaulted in terms of payment of obligations, as there cash from operations 
have been negative.
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This proves though the ZETA score remains “SAFE” or in the “GREY AREA”, the probability of 
default is very high. Looking at the sensitivity of the PD value towards the cash from operations through 
the regression analysis, it was found that the beta values are negative for all the three firms which proves 
there is a negative relationship between PD values and Cash from operations. As Cash from operations 
decreases PD value increases and vice versa. Therefore we come to a conclusion that though the ZETA 
values prove the firm as “SAFE” in terms of financial health a lower or negative value in cash from 
operations will lead the firm to default their loans.

DIscUssION AND cONcLUsION5. 

Indian textile industry has been the major contributor towards the Non-performing Assets of India. Through 
our research we have found out that cash flow from operations have a significant impact on probability 
of firm default of the firm. There are a couple of economic and social factors that affect the operations 
of the Indian Textile firms. Firstly, India being an agrarian economy, the cultivation and growth of cotton 
and fabrics have a great impact on operations of Indian textile industry. The growth of cotton crop is 
seasonal and operations of the firms get affected during non-seasonal period. Secondly, during the early 
90’s huge investments were made in the Textile Industry due to the Technological Upgradation Funds 
Scheme (TUFS). The industry availed funds for a lower rate of interest based on the scheme which has 
now increased and the companies are finding it difficult to pay it back at higher rate of interest. Thirdly, 
factors like underutilization of production capacity, country’s lack of openness towards improvement of 
domestic technology and social changes affect the operations of the firms under textile industry.
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Appendix

Exhibit 1: Zeta Values and Probability of Default for First Winner Industries

YEAR ZETA PD
2016 –.37 .58
2015 –.29 .57
2014 –.18 .5
2013 .34 .41
2012 1.27 .22

Exhibit 2: Zeta Values and Probability of Default For Jayalakshmi Spin Mills

YEAR ZETA PD
2016 2.81 .94
2015 2.94 .94
2014 1.57 .52
2013 1.62 .58
2012 1.16 .41

Exhibit 3: Zeta Values and Probability of Default for Dhanalaxmi Fabrics

YEAR ZETA PD
2016 2.09 .12
2015 1.79 .16
2014 1.48 .22
2013 1.94 .14
2012 1.96 .14

Exhibit 4: Regression Analysis: First Winner Industries

Exhibit 4.1: Anova (Zeta)

Sumof Squares df Mean Square F Sig.
Regression .03 1 .03 1.93 .259
Residual .05 3 .02
Total .09 4

Exhibit 4.2: Coefficients

Unstandardized
Coefficients

Standardized
Coefficients t Sig.

B Std Error Beta
(Constant) .46 .06 .00 7.60 .002
CFO –.03 .02 –.63 –1.39 .259
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Exhibit 5: Regression Analysis – Jayalakshmi Spin Mills

Exhibit 5.1: Anova (Zeta)

Sum of Squares df Mean Square F Sig.
Regression .01 1 .01 .10 .775
Residual .21 3 .07
Total .22 4

Exhibit 5.2: Coefficients

Unstandardized
Coefficients

Standardized
Coefficients t Sig.

B Std Error Beta
(Constant) –1.9 .36 .00 5.25 .006
CFO .41 .36 –.55 –1.14 .336

Exhibit 6: Regression Analysis – Dhanalaxmi Fabrics

Exhibit 6.1: Anova (Zeta)

Sum of Squares df Mean Square F Sig.
Regression .01 1 .01 .10 .775
Residual .21 3 .07
Total .22 4

Exhibit 6.2: Coefficients

Unstandardized
Coefficients

Standardized
Coefficients t Sig.

B Std Error Beta
(Constant) 1.89 .16 .00 11.62 .000
CFO –.01 .03 –.18 –.31 –.775

Exhibit 7: Karl Person’s Correlation Matrix

ZETA A B C D E
ZETA Pearson

Correlation
Single
two tailed
N

1

5

.5

.386

5

.75

.144

5

–.72

.170

5

.58

.310

5

.14

.820

5
A Pearson

Correlation
Single
two tailed
N

.5

.386

5

1

5

.01

.985

5

–.08

.904

5

–.03

.959

5

–.13

.839

5
B Pearson

Correlation
Single
two tailed
N

.75

.144

5

.01

.985

5

1

5

–.98

.004

5

.25

.680

5

–.22

.719

5
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ZETA A B C D E
C Pearson

Correlation
Single
two tailed
N

–.72

.170

5

–.08

.940

5

–.98

.004

5

1

5

–.1

.874

5

.4

.510

5
D Pearson

Correlation
Single
two tailed
N

.58

.310

5

–.03

.959

5

.25

.680

5

–.10

.874

5

1

5

.87

.58

5
E Pearson

Correlation
Single
two tailed
N

.14

.820

5

–.13

.839

5

–.22

.719

5

.4

.510

5

.87

.058

5

1

5




