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1. Introduction 
 
Risk assessment and prediction of financial failures, 
indirectly financial solvency, has been the focal point 
of finance research for the past many years. The 
contagion of global financial crisis has made the 
investors to think more of the financial health of the 
firms in which they have invested their funds. 
Financial solvency is a condition that is a matter of 
concern for every firm irrespective of size, industry, 
country or nature of business. For this reason, 
numerous studies have been made in this topic by 
many researchers in the different country settings and 
many models were developed by them to assess the 
financial conditions and to predict financial distress, 
if any, well in advance. The prominent contributors 
are Beaver (1966), Altman (1968), Ohlson (1980), 
and Taffler (1983). 

This paper reveals the predictive values of financial indicators and shows the applic
score in assessing financial health and predicting stock price behaviour in Indian context. Using nine 
year firm specific data on 55 Nifty included shares, our fixed effect Panel regression procedure 
estimates the relations between financ
India. The estimation model finds that Z scores of Nifty firms carry sufficient information content that 
forewarn their stock market behaviour.
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Risk is pervasive in every business activity, 
originates from the point of investment itsel
remains in every stage of development over its life 
span (Mauelshagen, 2011). Failure to focus right 
target, irrational managerial decisions or mismatch of 
supply demand constraints often lead to business 
failures bringing larger financial loss to fi
Among many factors contributing risk to firms, the 
risk of financial failure is more severe and dangerous 
(Claessens and Kose, 2013). Financial failure mainly 
occurs due to bankruptcy which is a situation where 
the total liabilities of firms exceed it
Thus, the prediction of bankruptcy is significant to 
management in taking sensible measures to correct 
and adjust the financial conditions and thereby can 
protect the firms from the risk of business failures 
(Aziz and Dar, 2006). The predic

This paper reveals the predictive values of financial indicators and shows the application of Altman Z 
score in assessing financial health and predicting stock price behaviour in Indian context. Using nine 
year firm specific data on 55 Nifty included shares, our fixed effect Panel regression procedure 
estimates the relations between financial health and market valuations in emerging markets like 
India. The estimation model finds that Z scores of Nifty firms carry sufficient information content that 
forewarn their stock market behaviour. 
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possibly is equally important to investors as well as 
lending institutions. 
 
During the financial year 2015-16 alone, a total of 
18,914 companies were closed down. Of these 26 
were liquidated or dissolved, 13,464 were defunct or 
struck off, 1607 were amalgamated or merged and 
3097 were dissolved and converted to LPP (Second 
Annual Report, Ministry of Corporate Affairs, 2016). 
These figures acknowledge the importance of 
financial distress prediction and the utility of these 
prediction in helping the management and other 
stakeholders to avoid advancing to a condition like 
bankruptcy. 
Every firm entering financial distress or bankruptcy 
either faces cash shortage on the assets side or debt 
overhangs in liabilities. Obviously, in both cases, 
they are in short supply of cash inflows to cover even 
their current commitments which, often forces them 
to negotiate with creditors for more time to their debt 
repayment. Financial distress is seen as an 
intermediate state between solvency and insolvency 
(Purnanandam, 2008) and the prior knowledge of 
which have complex implications both to the firm 
and its related parties in their future business dealings 
(Bordeianu, 2011). Scoring method, based on the 
multivariate discriminant function and using financial 
ratios as data inputs, provides good predictions about 
the risks of future failures of firms (Nicoleta and 
Elena-Silvia, 2014). 
 
The studies on distress predictions are quite extensive 
in literature. However, the research of this kind is 
scanty in emerging markets like India as most studies 
that investigated this issue have published in 
developed market. Hence, based on the quantitative 
empirical methodology, this research aims to assess 
the efficiency of Z score models in predicting the 
financial conditions of NSE Nifty included Indian 
firms during the period 2008-2017. To be precise, we 
use the most versatile prediction model developed by 
Altman (1968) to assess and predict the financial 
vulnerabilities persisting in Nifty included firms in 
India.   
 

The remainder of this paper proceeds as follows: 
Next section discusses literature on distress 
predictions followed by some glimpses on the 
Altman Z score model development and its 
application in predicting default risk in Section 3. 
Section 4 outlines the data and methodology along 
with the Panel regression procedure administered for 
empirical testing. Section 5 discusses  the cross-
sectional analysis of distress risk using Altman Z 
score model followed by the results of Panel 
Regression estimating the efficiency of scores in 
predicting equity prices of realty firms in India before 
finally we conclude the research in Section 6.  
 

2. Literature Review 

This part reviews the existing theories and empirics 
relating to the financial bankruptcy and distress 
predictions in different market contexts. As most 
studies cited majority of the studies have taken place 
in advanced country settings and limited research are 
come out in emerging markets like India. In fact, the 
motivation for this research work stems from the 
research gap that have identified through the review 
of many related research works.  

Traditionally, we have attributed the prime causes of 
financial distress to endogenous risk factors like 
mismanagement, high debt mounting capital 
structure, poor operating efficiency and so on 
(Aharony et al, 1980).Empirical results produced by 
studies like Andrade and Kaplan,( 1998); Kaplan and 
Stein, (1993) and Whitaker,( 1999) provide some 
evidence on firm specific factor causes of financial 
distress. The distressed firms are inefficient 
producers and likely to have debt overhangs and cash 
shortages in their books (Chan &Chen, 1991). Failed 
companies are less profitable and less liquid, and 
have higher leverage ratios with inferior quality 
assets (Chung et al., 2008). Negative equity, failure 
to meet creditors’ claims, bond defaults, over drawn 
bank accounts and lapse in payment of preference 
dividends, all are indicators of business failures 
(Karels and Prakash, 1987). The financial distress 
caused to firms during the times of global recession 
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seems to be more due to the systematic nature of the 
default risk of organisational resources. 

The studies that looked into the efficacy of Z score 
models in predicting financial distress are quite 
extensive in literature. Smith and Liou (2007), in 
their study tried to examine the differences that exists 
across manufacturing sector and to identify those sub 
sectors for which amalgamation is not advisable. The 
researcher has used a correlation of financial ratios 
with sector performance for a sample of 340 
companies in UK. Altman Z score model  was used 
to evaluate the solvency of 340 manufacturing 
companies for determining any classification errors. 
The findings of the study reveal that inclusion of 
certain sub sectors would make the models 
erroneous. So care should be taken while selecting 
the samples for using financial distress prediction 
models to avoid type II errors.  
 
Gunathilaka (2014) examined the solvency positions 
of Sri Lankan Companies and whether the Z-score 
models of Altman and Springate appropriately 
predict financial distress in Sri Lanka. The study 
included a sample of 82 companies among different 
sectors listed on Colombo Stock Exchange, The 
study covered a period of five years from 2008 to 
2012. The study analyzed company financials using 
independent sample t-tests and multivariate 
discriminant analysis. The study found that that the 
solvency test does not discriminate solvent and 
insolvent firms meaningfully. The Altman's and 
Springate's Z-score models yield similar predictive 
power. In particular, Altman's Z-model shows a 
higher degree of discriminant power in identifying 
financially distressed firms, at least one year prior to 
the distress. The market value and book value 
contribute similarly between Z-models. The study 
indicated the level of care required in solvency test-
based decision making. 
 
Jiming and Weiwei (2011), employed non-financial 
indicators in predicting financial distress and it was 
applied among a sample of 50 manufacturing 
companies listed in Shenzhen and Shanghai stock 
exchanges during a period 2005 to 2007. Logistic 

model in which two financial distress prediction 
models with financial indicators and the mixture of 
financial and non-financial indicators were set up. 
The results showed that the model with non-financial 
indicator could improve the ability of corporate 
financial distress prediction. 
 
Samarakoon and Hasan (2003) investigated the 
ability of three versions of Altman’s Z-Score model 
(Z, Z’, and Z”) of distress prediction developed in the 
U.S. to predict the corporate distress in the emerging 
market of Sri Lanka. The results showed that these 
models have a remarkable degree of accuracy in 
predicting distress using financial ratios computed 
from financial statements in the year prior to distress. 
The overall success rate of 81% is observed using the 
Z”-Score. The out-of-sample evidence provided in 
this paper means that the Z-Score models had a very 
good potential in evaluating the risk of corporate 
distress in smaller emerging markets as well. 
 
FakhriHusein and Pambekti (2014) developed a 
financial distress model with the objective of giving 
warning signals to the firms well in advance so that 
they can take measures to avoid a situation like 
financial distress and ultimately bankruptcy. 
Different scholars have developed so many models 
which could predict financial distress. In this study 
the researchers have analyzed the accuracy of some 
prominent models developed by Altman, Springate, 
Zmijewski, and Grover and an attempt was made to 
find the best predictor of financial distress. The 
research is a quantitative study in which the data 
were collected by means of a data pool. This was 
done by using a dummy variable. The sample 
consists of 132 companies which are listed on the list 
of DaftarEfekSyariah (DES) during the period 2009-
2012. The analysis was done by using an analytical 
tool that is a Binary Logistic Regression. The results 
show that the model of Altman, Zmijewski, 
Springate, and Grover models could be used for 
prediction of financial distress. However, the model 
of Zmijewski is the most appropriate model to be 
used for predicting the financial distress because it 
has the highest level of significance compared to the 
other models. Zmijewski model was used for having 
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more emphasis on the leverage ratio as an indicator 
of financial distress 
 
In Indian context, Mishra (2013) took an attempt to 
gauge the extent to which the Indian manufacturing 
units are vulnerable to distress. The study aimed to 
reveal the corporate health of Indian manufacturing 
firms, thereby, the credit risk associated with these 
corporations so that investors and lenders could 
assess the financial health of these firms. The 
researchers used Multiple Discriminant Analysis 
(MDA) technique and various financial ratios to form 
a model which was in line with the Altman’s Z model 
for identifying the percentage of default firms. The 
findings indicated that the variables contributing 
more to the discriminant function were working 
capital to total assets ratio, retained profits to total 
assets ratio, profits before interest and taxes to total 
assets ratio and debt-equity ratio. The study was 
conducted for a period ranging from March 1999 to 
March 2009. 
 
Bhandari (2014) made an attempt to compare the two 
models for predicting distress - the first model and 
latest model. Altman’s model was the first model and 
Bhandari and Iyers was the latest model. The study 
found that Altman’s model was industry specific 
whereas Bhandari’s model was more generic in 
nature. The approach used by both models for 
selecting the companies were different. The study 
also found that the focus is narrow in Bhandari’s 
model when compared with Altman’s model. The 
study was an attempt to critically evaluate both the 
models. Even though hundreds of models have been 
developed these two were selected for being first and 
the latest model. 
 
The literature documenting the implications of firms’ 
financials in stock valuation is not new (see Graham 
and Dodd, 1934). Lewellen, (2004) observes that a 
significant number of studies have already been 
considered financial ratios as predictor variables for 
stock price behavior in many market 
context.Accounting measures has much higher 
forecast accuracy than credit ratings (Hilscher and 
Wilson (2011) and the combination of financial ratios 

can enhance the stock return predictability 
(Kheradyar et al. 2011). So many factors including 
firm specific financials influence equity price 
movement in markets (Grinoldet al. 1989). Basu 
(1977), Chan et al. (1991),Campbell amd Shiller 
(1998), Fama and French (1992) Leledakis and 
Davidson (2001), Courteau et al. (2005), Chan, et al., 
(2007) and Athanassakos (2009) throw light on the 
linkage between stock price behavior and financial 
performance of firms in emerging and developed 
markets. Malakaramd Gupta (2002), Sehgal and 
Tripathi (2007), Deb (2012) and Saji and Harikumar 
(2015) are some of the studies providing evidence for 
the financials led stock price behavior in Indian 
context. 

 
3. Altman Z score Model 

The globally accepted and well-researched financial 
failure prediction model, Altman's Z-Score Model, is 
modelled on assessing the credit-strength of a 
publicly traded manufacturing company and 
forewarns the probable risk of their financial failures. 
The model is the outcome of the credit risk 
investigation made by Altman (1968) as a part of his 
academic studies. The model predicts the listed 
manufacturing firms’ financial health under a 
multivariate approach of discriminant analysis. The 
model combines information from multiple income 
and balance sheet values into a single score that 
classifies the observed entities into either of two a-
priori and mutually exclusive groups. Initially, the 
study had chosen 22 variables or ratios compiled 
from published financial statements of 66 
manufacturing firms in the U.S. for evaluation based 
on the popularity in the literature and relevancy to the 
study. The variables were then classified into five 
standard ratio categories: profitability, leverage, 
liquidity, solvency and activity. Then from original 
list of 22 variables he has selected five based on 
many criteria that include their statistical 
significance, relative contribution to the model, 
interrelations among variables, their predictive 
accuracy and the judgment of the analyst. The final 
discriminant function is:  
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𝑍 = 1.2𝑋 + 1.4𝑋 + 3.3𝑋 + 0.6𝑋 + 1.0𝑋  

Where 

X1= Working Capital / Total Assets 

X2 = Retained Earnings / Total Assets 

X3 = EBITDA / Total Assets 

X4 = Market Value of Equity / Total Liabilities 

X5 = Net Sales / Total Assets 

Z = Overall index 

The interpretation of Z score by Altman (1968) is: 

Z < 1.8 Impending situations of bankruptcy 

1.8 < Z 
< 3 

Poor financial conditions  with 
diminishing performances and  relatively 
larger risks of   bankruptcy; 

Z > 3 
Good financial credentials with fewer 
risks of bankruptcy 

4. Data and Empirical Methodology 

 Data 

All the companies listed in the NSE Nifty index since 
March 2008 to March 2016 were considered in this 
study. Nifty Index comprised of 50 leading 
companies listed in NSE. Since March 2008, 32 
companies were delisted and 32 new companies were 
listed in the index. A list of all the companies which 
were either newly listed or delisted from the index 
was collected from the database of NSE. These 
companies were then divided into three groups. First 
group consisting of those companies which were 
listed in the index for all the years of study that is 
nine years from 2008 March to 2016 March. The 
second group consists of companies which were 
included for a period of 3 to 9 years. The third list 
consists of companies which were listed for less than 
3 years during the period of study. After grouping the 
companies based on duration of listing, the researcher 
eliminated all the banks and financial services 
companies from the list. This is because Altman’s 
model of Z score was originally developed for 
predicting the financial distress of manufacturing 
firms. From the companies which were left few more 

companies had to be removed since all the required 
data for these companies were not available. After 
considering all these criteria, first group consists of 
27 companies and second group consists of 16 
companies and the third group consists of 12 
companies.  

Empirical Methodology 

Empirical methodology pursued in the study involves 
two stage processes: assessment and predictions of 
financial distress using Z scores in the manner 
discussed earlier and the panel regression estimating 
the efficiency of Z scores in forecasting the variations 
in future equity prices of realty firms. 

In financial modeling data comprising both time 
series and cross sectional elements would be known 
as panel data set or longitudinal data (see Brooks, 
p.487). The simplest approach to deal with such data 
is to estimate a pooled regression using a single 
equation on all the data together so that the data set 
for the endogenous variable stacked up into a specific 
column covering all the time series and cross 
sectional observations. In the same way each of the 
explanatory variables stacked up into the single 
column in the exogenous matrix. Then the regression 
equation would be estimated in the usual manner 
under Ordinary Least Square (OLS) framework.  
 
Panel estimator approach pursues in this research use 
fixed effects models. Fixed effects models are 
suitable when one show interest only in analyzing the 
impact of variables that vary over time. Fixed Effects 
seek the relationship between predictor and response 
variables within an entity and each of these entities 
has distinct features that may or may not impact the 
predictors. When using Fixed Effects model, we 
assume that something within the entities may impact 
the predictor or response variables and we need to 
control for this. This is the logic behind the 
conjecture of the relationship between entity’s error 
term and predictor variables. Hence, we divide the 
disturbance term into an ‘individual specific effect’ 
and the ‘remainder disturbance’ that varies overtime 
and entities. The acumen here is that if the 
unobserved variables do not change over time, then 
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any changes in the explained variable must be due to 
influences other than these fixed characteristics 
(Stock and Watson, 2003, p. 289-290). 
 
We predict stock market returns of nifty firms solely 
using Altman Z scores with equation (1) as predictors 
in our panel regression models.  
𝑀𝑉 = 𝛾 + 𝛾 𝐴𝑙𝑡𝑍 + 𝜇 + 𝜖  --------------- (1) 
where ′𝑀𝑉 ′ is the market value for firm ‘i’ at time 
‘t’; ′𝐴𝑙𝑡𝑍 ′  is the Altman Z scores of firms;  𝜇  is 
firm specific fixed effects and 𝜖  is an idiosyncratic 
disturbance term.  
 
4. Results and Discussions 
 
This section constitutes the core of this research and 
covers the analysis of data followed by the discussion 
of the results. Altman’s Z score captures the financial 
distress or the risks of default associated with the 
selected nifty firms in India.  Panel regression 
analysis finds the utility of Altman’s Z score in 
predicting the market price of the shares of the 
companies included in this study. Hypotheses testing 
for finding the predictive power of both Altman’s Z 
score are done separately for all the three groups of 
companies. 
 
Table 1: Altman Z Scores of Group 1 Nifty Firms 
(Ref. Table 1) 
 
Among 27 companies which have been continuously 
in more than nine years of observation, only 6 
companies' are facing impending conditions of 
bankruptcy according to the average values of Z 
scores computed. While 10 companies have good 
financial credentials with fewer risks of bankruptcy, 
11 companies are in poor financial conditions  with 
diminishing performances and  relatively larger risks 
of   bankruptcy (Table 1). 
 
Table 2: Altman Z Scores of Group 2 Nifty Firms 
(Ref. Table 2) 
 
Analysis of Table 2 reveals that out of 16 firms, the 
prices of which have been considered for the 
compilation of benchmark index for 3 to 9 years, 8 

firms are facing severe risks of financial 
vulnerabilities. Only four companies are in safe zone 
with the Z score of more than 3. The financial 
conditions of  remaining 5 firms are found relatively 
weak.    
 
Group 3 consists of 12 firms among which 6 firms' 
financials are sound without having any chances of 
default risks as revealed by Altman Z scores reported 
in Table 3. The financial conditions only one firm in 
the rest of the group is advancing stronger, despite its 
average Z score impels relatively larger risks of 
bankruptcy. The financial conditions of remaining 
five firms are found much vulnerable on account of 
which they have been removed from the list of stocks 
compiling Nifty.  
 
Table 3: Altman Z Scores of Group 3 Nifty Firms 
(Ref. Table 3) 
 
Descriptive Statistics 
As a prelude to the empirical study, it will be very 
useful to look into a brief summary of the Z scores 
and prices in four group samples including the full set 
of sample (Table 4).  Descriptive statistics reveal that 
the stock prices of the first group of firms are the 
highest in the sample followed by Group 2 and Group 
3 respectively. The same trend is visible with regard 
to the price volatility of shares. Indeed it is not 
surprising to see such a trend in prices as well as in 
their volatility as the benchmark index considers only 
those stocks which commands better market 
valuation with consistent price behavior.  

 
Table 4: Descriptive Statistics (Ref. Table 4) 
 
However, on looking into the mean values of Altman 
Z scores, although the Group 1 firms have larger 
scores telling better solvent conditions, the 
performance of the Group 2 firms are behind of  
Group 3 firms. This implies that Group 3 firms have 
better financial conditions than Group 2 firms which, 
indicates the lesser chances for impending 
bankruptcy to the former.  Such a reverse trend pus 
some difficulty on us to validate our claim that 
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financial solvency does matter for the inclusion of a 
stock in the compilation of benchmark index.   
 
Altman’s Z score in predicting the stock prices  
 
To examine the efficiency of Altman’s Z score in 
correctly predicting the stock prices a fixed effect 
panel data model was used at their logarithmic level. 
The data for three groups of companies separately 
and for all the companies together were analyzed 
using this model. The result of the analysis is given in 
the following paragraphs. 
 
Fixed Effects Panel Data Analysis of Nifty firms 
 
The predictive capacity of Altman’s Z score was 
analyzed and tested with the following hypothesis.  
 
H0 : Altman’s Z score cannot predict the stock prices 
of the Nifty listed firms  
H1 : Altman’s Z score can predict the stock prices of 
the Nifty listed firms 
 
We expect the positive relation between Altman Z 
scores and stock prices. The estimates on the beta 
parameters in all the models are found positive as we 
expected and the same is statistically significant at 
one per cent level. The positive relations between the 
Z scores and equity prices enable us to infer that the 
market discount risk of default in the equity prices of 
default firms. The significance and size of the beta 
coefficients in the models show that the Z scores of a 
specific year reflecting the financial soundness of 
firms could be a good predictor of the stock market 
returns from one year ahead. From the results, it is 
quite evident that the explanatory power of the 
financial distress scores in market valuation process 
are significant and persisting. Surprisingly, the same 
results are observed in respect of all group of firms 
and also in combined group (Table 5). 
 
Table 5: Altman Z Scores and Stock Prices: Panel 
Regression Results (Ref. Table 5) 
 
The results would have been better if we had changed 
the lag length of the model. However, as the lag level 

increases the explanatory powers of the models might 
be reduced and the possibility of the same would be 
investigated before commenting more about the 
impact Z scores on stock prices at different lag levels.  
It is also important to find whether the distress 
predictions in the stock market based solely on 
Altman scores has any incremental predictive power 
over the prediction using component financial ratios 
particularly at lower lag level. However, without 
incorporate these possibilities in models, our 
estimated regression strongly suggests the 
predictability of stock market failures in India using 
composite financial distress score of Altman (1968). 
 
Interestingly, financial distress in the form of 
declining sales, diluted profitability, thinning 
liquidity, fragile net worth along with other weak 
fundamentals related to the certain firms significantly 
explain stock market failures there. The worsening 
conditions in the sector often compel the firms to 
resort to imprudent financial practices that lead to 
mounting debt figures in their balance sheets and 
meeting interest payments out of capital. In other 
sense, the accumulating debt in the firms’ capital 
structure increases the perceived risk in their 
business. 
5. Conclusion 
 
In this research, we discuss the assessment of firms' 
financial vulnerabilities  and the pricing of distressed 
stocks using Altman Z scores. The study used the 
financials of 55 firms which were either newly listed 
or delisted from the benchmark index of Nifty during 
the period 2008 -2016. These companies were then 
divided into three groups based on the period which 
they were included in the Nifty and separate analysis 
has been made. The empirical methodology involves  
Fixed effects panel regression procedures which were 
administered on the maim sample and sub samples.  
The model’s findings are somewhat intuitive and the 
distressed firms expose to dwindling sales, declining 
profitability, acute liquidity crunch and expanding 
debt looms.  
 
The, fixed effect Panel regression procedure 
estimates the regressions involving financial distress 
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scores and Market valuation at the lag level zero. The 
estimation process found the significance of Z score 
in predicting stock market performance in India. 
Thus, the conclusion is that the Z scores measuring 
the financial distress of Indian corporate sector are 
successful in forewarning their stock market failures. 
Hence, a rational investor can find Z score as a good 
starting point to assess the financial soundness as 
well as stock return potentials while designing his 
investing strategies particularly for sensitive sectors. 

 
Even though extensive researches were conducted in 
this area in different countries not much studies are 
undertaken in India. Nevertheless such studies are 
very important in India, because, India is emerging as 
an economic giant. Moreover, such studies would 
help to improve the lacunas that exist in the Indian 
financial laws and improve the corporate governance 
performance of Indian firms. Another important fact 
that increases the utility of such a study is the 
increasing awareness among Indian investors. The 
researcher aims at finding the utility Altman’s Z 
score which is based on financial ratios to predict the 
possibility of financial distress among Indian firms 
listed in Nifty Fifty. The researcher is also interested 
to find whether there is any relationship between 
financial distress and duration of listing .The results 
of the study could be used by various stakeholders 
like investors, management, creditors, banks etc. to 
make better decisions. Thus, the practical 
implications of this research include the credit risk 
analysis of distressed sectors of emerging markets, 
efficient asset allocation strategies through the 
identification of upside risks for both individual and 
institutional investors and suggesting good 
governance and audit practices with respect to the 
business perpetuity and performance regularity. 
 
However, we can attribute many limitations to the 
study. This research examines the usefulness of Z 
score models in measuring financial distress and 
predicting stock market failures solely based on a 
single accounting based model of Altman (1968). 
The model uses only five financial ratios and many 
other performance dimensions that input into other 
prediction models can be significant in assessing both 

financial vulnerabilities and stock market failures. 
Moreover, it is a study based on the well performing 
firms that included in the benchmark index of Nifty. 
Using alternative distress prediction models, covering 
larger sample particularly from the distressed sectors 
and firms in other developed and emerging markets 
context definitely improve further analysis and 
significance of the research on this issue.  
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List of Tables: 

Table 1: Altman Z Scores of Group 1 Nifty Firms (Ref. Table 1) 

No Company 2008 2009 2010 2011 2012 2013 2014 2015 2016 Average 

1 ACC Ltd. 2.67 2.65 1.87 2.29 2.52 2.25 2.17 2.12 1.93 2.27 

2 Ambuja 2.49 2.27 2.18 2.23 2.44 1.93 1.98 1.80 1.55 2.09 

3 Hindalco. 1.58 1.31 1.13 1.18 0.98 0.78 0.79 0.87 0.84 1.05 

4 HUL 13.16 13.94 11.57 11.93 11.03 15.91 15.12 15.22 15.99 13.76 

5 I T C Ltd. 2.85 2.77 2.89 3.44 3.61 3.73 3.61 3.44 3.11 3.27 

6 Tata Motors  2.75 1.39 1.39 1.85 2.02 1.43 0.98 0.85 1.77 1.60 

7 Tata Power  1.28 1.08 1.24 0.96 1.00 0.96 0.88 0.92 0.84 1.02 

8 Tata Steel  2.08 1.05 1.23 1.29 1.06 0.95 0.95 0.79 0.59 1.11 

9 BPCL 4.80 4.59 4.01 5.46 6.50 6.80 7.55 7.70 5.48 5.88 

10 Bharati Airtel 2.63 2.47 2.33 1.76 1.71 1.45 1.72 1.38 1.08 1.83 

11 Cipla 2.66 2.81 2.96 2.44 2.52 2.35 2.22 2.09 2.10 2.46 

12 GAIL India 2.65 2.78 2.64 2.69 2.41 2.29 2.39 2.10 1.92 2.43 

13 
HCL 
Technologies 

2.82 3.18 2.49 2.49 2.96 3.69 3.93 3.43 2.63 3.07 

14 Hero Motors  15.37 14.88 14.24 10.80 13.93 6.80 6.97 6.63 6.05 10.63 

15 Infosys  3.48 3.69 3.16 3.33 3.44 3.21 3.13 3.09 3.10 3.29 

16 L & T 3.43 3.19 2.82 2.74 2.75 2.81 2.53 2.25 2.18 2.74 

17 Mahindra  2.46 2.10 3.27 3.26 3.29 3.54 3.21 2.82 2.76 2.97 

18 Maruti Suzuki  3.24 3.29 3.78 4.02 3.10 3.32 2.99 3.34 3.51 3.40 

19 NTPC  1.39 1.26 1.26 1.24 1.24 1.24 1.15 0.90 0.89 1.17 

20 ONGC 2.43 2.27 2.21 2.38 2.38 2.13 1.87 1.70 1.39 2.09 

21 
Reliance 
Industries  

4.04 1.08 1.51 1.83 2.19 2.18 1.88 1.40 0.77 1.88 

22 Sun Pharma 1.81 1.27 0.85 1.92 2.05 1.26 1.33 1.29 0.58 1.37 

23 TCS 4.14 3.98 4.10 4.53 4.62 4.62 4.89 4.65 4.25 4.42 

24 Wipro Ltd. 2.76 2.69 2.66 2.53 2.56 2.65 3.02 2.80 2.45 2.68 

25 BHEL 4.23 4.33 4.54 4.68 4.45 3.74 2.68 2.22 1.59 3.61 

26 Baja Auto 2.31 3.76 4.94 5.87 5.87 4.67 4.00 3.71 3.71 4.32 

27 Dr. Reddy's 1.67 1.84 1.93 1.91 2.24 2.54 2.59 2.24 2.01 2.11 

Source: Compiled from Annual Reports 
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Table 2: Altman Z Scores of Group 2 Nifty Firms (Ref. Table 2) 

No Company 2008 2009 2010 2011 2012 2013 2014 2015 2016 Average 

1 Power Grid  0.61 0.58 0.55 0.64 0.55 0.53 0.54 0.45 0.52 0.55 

2 Vedanta  5.05 4.46 2.67 2.42 1.12 0.31 1.09 0.77 0.77 2.07 

3 Jindal Steel 1.50 1.56 1.32 1.21 1.14 0.90 0.62 0.50 0.36 1.01 

4 Grasim Industries 2.07 1.66 1.72 1.32 1.21 0.99 0.92 0.94 1.24 1.34 

5 Asian Paints  5.78 5.98 5.76 5.58 5.26 5.10 5.87 5.69 5.48 5.61 

6 Lupin 2.76 2.56 2.89 2.84 2.94 3.70 4.07 3.57 3.23 3.17 

7 Tech Mahindra  6.02 5.77 2.23 2.22 2.03 2.42 4.45 3.62 3.13 3.55 

8 
UltraTech 
Cement  

2.77 2.30 2.41 2.00 2.19 2.22 1.73 1.60 1.70 2.10 

9 
Zee 
Entertainment 

1.68 1.65 1.89 2.63 2.49 2.91 2.17 2.90 2.86 2.35 

10 Idea Cellular 1.34 1.76 1.31 1.11 1.40 1.52 1.45 1.59 1.07 1.40 

11 DLF 2.67 1.46 1.10 1.17 1.20 1.00 1.12 1.09 1.13 1.33 

12 JP Associates 0.73 0.77 0.78 0.74 1.30 1.00 0.90 0.88 0.12 0.80 

13 Siemens  6.17 5.46 5.30 5.63 5.15 4.22 4.22 4.26 3.76 4.91 

14 Reliance Infra 1.09 0.86 1.31 0.96 1.36 1.18 0.97 0.86 0.76 1.04 

15 SAIL 3.92 2.91 2.17 1.75 1.51 1.18 1.06 0.98 0.32 1.76 

16 
Reliance 
Communications 

1.21 1.12 0.45 0.17 0.26 0.19 0.37 0.51 0.19 0.50 

Source: Compiled from Annual Reports 
Table 3: Altman Z Scores of Group 3 Nifty Firms (Ref. Table 3) 

No Company 2008 2009 2010 2011 2012 2013 2014 2015 2016 Avergae 

1 Adani Ports 1.25 0.91 0.91 1.30 1.09 1.33 1.60 1.29 1.37 1.23 

2 Aurobindo Pharma 1.94 2.05 2.32 2.48 1.77 2.24 2.96 2.96 2.90 2.40 

3 Bosch 3.16 2.75 3.39 3.67 3.38 2.99 3.62 3.15 2.89 3.22 

4 Eicher Motors 4.28 2.75 1.20 1.72 2.39 3.09 5.12 6.68 7.30 3.84 

5 IOC 4.04 4.06 3.59 3.80 3.96 3.93 3.86 3.96 3.48 3.85 

6 Tata Motors  2.75 1.38 1.39 1.84 1.95 1.34 0.87 0.77 1.68 1.55 

7 NMDC 3.95 4.45 3.27 3.81 3.19 2.53 2.42 2.20 1.25 3.01 

8 Reliance Power 1.76 0.79 0.74 0.76 0.58 0.35 0.20 0.18 0.23 0.62 

9 Suzlon Energy 2.36 1.24 0.59 0.96 0.83 -0.55 0.51 0.23 2.44 0.96 

10 Unitech 1.12 0.62 1.07 1.53 1.20 1.06 1.04 0.96 0.89 1.05 

11 ABB India Ltd 6.14 4.78 4.13 4.41 3.96 3.74 4.13 4.17 4.12 4.40 

12 GSK Pharma 3.14 3.57 3.61 3.61 3.78 3.20 3.79 3.26 3.04 3.44 

Source: Compiled from Annual Reports of Companies 
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Table 4: Descriptive Statistics (Ref. Table 4) 

Panel Data Model Variables Mean S.D 

All 
Log price 5.625 1.15601 
Log Z Score 0.6614 0.71465 

Group 1 
Log price 5.9451 0.99525 

Log Z Score 0.8350 0.53245 

Group 2 
Log price 5.5754 1.06974 

Log Z Score 0.4230 0.84406 

Group 3 
Log price 4.9446 1.32502 

Log Z Score 0.6055 0.77475 

Source: Compiled from Annual Reports of Companies 
 

Table 5: Altman Z Scores and Stock Prices: Panel Regression Results (Ref. Table 5) 

Panel Data Model 
Exogenous 
Variables 

Coefficient Std. Error t-ratio P value 

Group 1 
Constant 248.741 73.4381 3.3871 0.000* 

Z 100.027 28.2352 3.5426 0.000* 

Group 2 

Constant 241.24 70.3753 3.4279 0.000* 

Z 95.091 27.2883 3.4847 0.000* 

Group 3 
Constant 267.058 73.316 3.643 0.000* 

Z 91.275 27.675 3.298 0.001* 

All 
Constant 168.232 58.669 2.867 0.004* 

Z 149.659 20.850 7.178 0.000* 

* Significant at one per cent level 

 


