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EFFICACY OF ALTMAN’S Z-SCORE TO PREDICT 
FINANCIAL UNASSAILABILITY: A MULTIPLE 
DISCRIMINANT ANALYSIS (MDA) OF SELECT 

AUTOMOBILE COMPANIES IN INDIA  

Abstract:- The performance of automobile industry can be used as anindicator to assess the 
economic strength of any country.This  paper  attempts  to  study  the  financial  health  of  
automobile  industry  in  India. There are a number of techniques available which can be used to 
check the financial performance of the company and Altman’s Z score model is one of them. 
Altman’s Z score model is based on multiple discriminant analysis (MDA). This modelcan help 
the company in making good financial decisions and can also provide guidance to investors in 
selecting right company forthe investment. Altman’s Z score model for manufacturing firms are 
applied to automobile industry. It assesses the financial performance of the companies to check 
the present financial soundness and chances of bankruptcy in future. This paper analyzedselect 
automobile companies which are listed on Bombay Stock Exchange (BSE) for last five years i.e. 
2010 to 2014. The findings of this study revealed that Z scoresfor all the select automobile 
companies were more than 2.9 during the study period except Tata Motors which according to 
the study had Z score between 1.8 and 2.9 during the year 2010 and 2011. Hence, at present they 
all are financially sound, away from bankruptcy zone and are safe to invest. 

Keywords:Altman’s Z score,financial health, automobile industry, corporate distress, 
bankruptcy

INTRODUCTION

Corporate failure is a process which starts with the poor decision making of the managementand cause the 
disturbances in corporate soundness. Its route cause can be tracked by analyzing various accounting ratios. The 
automobile industry is one of the most vibrant and growing industries of India.This industry is fully delincensed, FDI 
is allowed upto 100% for the purpose of generatingemployment prospects and there is no minimum investment 
criteria imposed by government. The Automotive Mission Plan (AMP) targets towards sustained and accelerated 
growth over the period 2006-2016, for making India a global automotive hub, employment generation and to double 
the contribution of the automotive sector towards GDP. Twenty two percent of the India’s total manufacturing 
industry Gross Domestic Product (GDP) belongs to automobile industry. Therefore, there is a need to keep watch on 
this industry otherwise it could be detrimental for the economy.Industrial sickness doesn’t appear suddenly, it takes 
times and passes through different stages to become chronic. The persistent chronic stage causes the permanent 
closure of the industrial unit. Industrial sickness is just like human sickness, some symptoms appear, which if 
diagnosed at earlier stage help in curing and recovering. There are various models proposed by different scholars to 
predict industrial sickness i.e. Univariate model, Multivariate Discriminant Analysis (MDA), Taffler and Tisshow 
model etc. In this paper we have used Multivariate Discriminant Analysis (MDA), commonly known as Altman’s Z 
score, developed by Edward I. Altman. This model has established itself as the popularly used multivariate predictor 
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around the world.This paper tries to examine the combined effect of various financial ratios with the help of Multiple 
Discriminate Analysis (MDA) in detecting corporate failure or bankruptcy.

LITERATURE REVIEW

There were researchers like McDonald and Morris (1985) who argued that it is not possible to predict 
bankruptcy as it occurs due to some unanticipated events. However, there are many researchers like Altman (1968); 
Kida 1998; Shirata (1998); Shumway (2001) etc. who supported that bankruptcy can be predicted by developing a 
model.

Edward Altmanpublished z-score model in the year 1968 which offered a simple and efficient way to 
calculate chances of bankruptcy using a multivariate estimator that included certain key financial ratios. Altman 
selected 66 publicly traded manufacturing companies out of which 33 companieswere those that went bankrupted 
during 1946-1965 and rest 33 that were in good financial condition during that time.He then tested 22 financial ratios 
to find which mix of the ratios helped maximum in predicting bankruptcy.Hederived an equation called Z score from 
the sample companiesusing multiple discriminate analysis (MDA).

Shirata (1998) developed an alternative bankruptcy prediction model using four variables andclaimedthat 
this model has more than 86.14% accuracy in predicting bankruptcy irrespective of industry and size.

Gupta (1999) tried a modification in Beaver's method for predicting business failure.
Jonah Aiyabei (2002)used Z score model to investigate the financial performance of small business firms in 

Kenya.
Ben McClure (2004)followed Z score model in his research study and stated that investors should analyze 

their companies' Z-score on a routine basis.
Chowdhury &Barua (2009)examined the financial aspects of Z-category companies' shares by using Z-

score analysis and established the outcome that 90% of the companies under study were facing financial problem.
From the above reviews it is clear that monitoring of financial performance is very important and Altman’s 

Z score model is the most accepted predictor to check financial soundness.   

STATEMENT OF THE PROBLEM

Internal decision making of the management affect the performance of company and in aggregate the whole 
industry over the period of time that ultimately impact the overall economy.This necessitates the continuous 
monitoring of them and therefore periodical assessment of the financial health of companies, is very important. 
Automobile industry represents an integral part of Indian economy and contribute a significant proportion in 
economic growth and GDP of India. Therefore the present study is concentrated on the analysis of financial health of 
select automobile companies that are listed on BSE.

OBJECTIVES

1.Toexamine the overall financial performance of select automobile companieslisted on Bombay Stock Exchange 
(BSE).
2.Topredict the financial health and viability of select automobile companieslisted on Bombay Stock Exchange 
(BSE).

HYPOTHESES OF THE STUDY

A.H : Networking capital to total asset ratio is uniform in the sample units.0

H : Networking capital to total asset ratio is not uniformin the sample units.1

B.H : Retained earnings to total assets ratio is uniform in the sample units.0

H : Retained earnings to total assets ratio is not uniform in the sample units.1

C.H : EBIT to total assets is uniform in the sample units.0

H : EBIT to total assets is not uniform in the sample units.1

D.H : Market value of the Equity to total liability ratio is uniform in the sample units.0

H : Market value of the Equity to total liability ratio is not uniform in the sample units.1

E.H : Total asset turnover ratio is uniform in the sample units.0

H : Total asset turnover ratio is not uniform in the sample units.1

F.H : Altman Z score is equal in the sample units.0

H : Altman Z score is not equal in the sample units.1

Efficacy Of Altman’s Z-score To Predict Financial Unassailability: A Multiple Discriminant Analysis ........
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METHODOLOGY

This study is analytical in nature and related to the analysis of financial health or soundness of 
selectautomobile companies’ viz., Bajaj Auto, Mahindra & Mahindra, Maruti Suzuki India, Tata Motors and TVS 
Motor Company, which are listed on Bombay stock Exchange (BSE). This study is based mainly on secondary data 
and acquired the requisite accounting information from prowess database, journals, articles etc. Altman Z score 
model is used to predict the financial health of select automobile companies. Statistical techniques like mean, 
standard deviation and ANOVA (one way) are also used to check consistency and stability of different variables used 
in calculating relevant financial ratios and Altman Z score. MS Excel and SPSS software were used to compute these 
statistical values. 

Multiple Discriminant Analysis (MDA)

There are various financial ratio available to predict the chances of bankruptcy or insolvency or sickness of 
a unit. In a business concern, different ratio has different significance and making a common interpretation from 
these independent financial ratios pertinent to sickness prediction is a bit difficult. Multiple Discriminant Analysis 
(MDA) is a linear analysis based on five variables that forms a model i.e. Z score. The derived equation of Z scoreis 
dependent on discriminant coefficient computed by MDA and actual values of independent variables i.e. financial 
ratios calculated from annual financial statement of the company. 

The Altman’s Z score model is as follows-

Z = 0.012T1 + 0.014T2+ 0.033T3 + 0.006T4 + 0.999T5

Where,

T1 = Net Working Capital/ Total Assets
T2 =Retained Earnings/Total Assets
T3 = EBIT/Total Assets
T4 = Market Value of Equity/Total Liability
T5 = Net Sales/Total Assets

Discriminant coefficient calculated from MDA for different independent variables are as follows:

Classification of firm on the basis of Z score:
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Financial ratios Discriminant coefficient 

T1 0.012 

T2 0.014 

T3 0.033 

T4 0.006 

T5 0.999 

 

Score Status of Financial soundness 

Z score > 2.99 No danger of bankruptcy, safe zone 

Z score <1.81 Vigilantneed totake caution, Probable failure 

Z score Between 

1.81 and 2.99 
Financial position is distressing, Grey or bankruptcy zone  
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RESULTS & FINDINGS

A.T1 = Net Working Capital/ Total Assets

Source: Computed data

Inference

This ratio indicates the ability of the company to meet the current obligation,higher the value higher the 
capacity to meet the liabilities. From the above table it is clear that Bajaj Auto has overall negative ratio with a mean 
of -0.166 during study period and it is observed that the ratiohas followed an increasing trend year by yearbut unable 
to touch positive value. Maruti Suzuki managed to keep this ratio positive but in 2014 it is also having anegative ratio 
of -0.0382. Tata Motors also has an overall negative ratio and following a fluctuating trend. TVS Motor Company 
showing declining ratio. However, a company keeps low current assetif it invests in some profitable endeavor and in 
such casesit is not bad to observe low value of this ratio.

SPSS results ofANOVA (One Way)

Inference

As the calculated value i.e. F=12.238 is greater than critical value 2.866081 (table value) and statistically 
significant difference is seen. There is no evidence available to accept the null hypothesis which means Networking 
Capital to Total Asset is not equal in the select sample units.

B.T2 = Retained Earnings/Total Assets
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 Sum of 
Squares 

df Mean Square F Sig. 

NET WORKING 
CAPITAL/ TOTAL 
ASSETS * COMPANY 

Between Groups (Combined) .300 4 .075 12.238 .000 

Within Groups .123 20 .006   

Total .422 24    
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Source: Computed data

Inference

This ratio indicates the extent to which a company has the ability to accumulate earnings or profits using its 
total assets. From the above table it is observed that Bajaj Auto and TVS Motor Company are increasing their retained 
earnings for future endeavors year by year. Mahindra &Mahindra, Tata Motors and Maruti Suzuki India are showing 
fluctuating trend due to increase or decrease in their debt level. Still, Maruzi Suzuki has maintained highest ratio i.e. 
0.977 in 2011 and with a mean of 0.933.

SPSS results ofANOVA (One Way)

Inference

As the calculated value i.e. F=21.115 is greater than critical value 2.866081 (table value) and statistically 
significant difference is seen. There is no evidence available to accept the null hypothesis which means Retained 
Earnings to Total Assets is not uniform in the select sample units.

C.T3 = EBIT/Total Assets

Source: Computed data

Inference

This ratio indicates how effectively company is using its assets to generate profits for meeting out its 
obligations. None of the companies maintained an increasing trend in this ratio which means they are not utilizing 
their assets to its optimal level. However, Bajaj Auto shows maximum ratio of 0.62219 amongst all companies during 
the study period and its average is also maximum (0.54) as compared to all select companies.

SPSS results ofANOVA (One Way)
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 Sum of 

Squares 

df Mean Square F Sig. 

RETAINED EARNINGS 

TO TOTAL ASSETS * 

COMPANY 

Between Groups (Combined) .582 4 .146 21.115 .000 

Within Groups .138 20 .007 
  

Total .720 24 
   

 

 Sum of 

Squares 

df Mean Square F Sig. 

RETURN ON TOTAL 

ASSETS * COMPANY 

Between Groups (Combined) .567 4 .142 33.968 .000 

Within Groups .083 20 .004 
  

Total .650 24 
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Inference

As the calculated value i.e. F=33.968 is greater than critical value 2.866081 (table value) and statistically 
significant difference is seen. There is no evidence available to accept the null hypothesis which means Return on 
Total Assets is not uniform in the select sample units.

D.T4 = Market Value of Equity/Total Liability

Source: Computed data

Inference

This ratio indicateshow much market value of company can decline before its liabilities exceed the assets to 
make the businessinsolvent. Bajaj Auto and Tata Motors are showing increasing trend in five years while others are 
having fluctuating ratios. The average ratio of Bajaj Auto during study period is found to be maximum (8.20) while 
TVS Motors showing minimum average ratio (1.189).

SPSS results ofANOVA (One Way)

Inference

As the calculated value i.e. F=10.509 is greater than critical value 2.866081 (table value) and statistically 
significant difference is seen. There is no evidence available to accept the null hypothesis which means Market Value 
of Equity to Total Liability is not uniform in the select sample units.

E.T5 = Net Sales/Total Assets
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 Sum of 

Squares 

df Mean Square F Sig. 

EQUITY TO DEBT 

RATIO * COMPANY 

Between Groups (Combined) 179.271 4 44.818 10.509 .000 

Within Groups 85.293 20 4.265   

Total 264.565 24    
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Source: Computed data

Inference

This ratio indicates the efficiency of the company to generate sales revenue by utilizingits assets. 
From the above table TVS Motor performance is better than all the select companies during study period. It 

has mean of 4.21. The positive value of all the companies showed that they are efficient enough in using their assets to 
maintain their solvency. 

SPSS results ofANOVA (One Way)

Inference

As the calculated value i.e. F=18.685 is greater than critical value 2.866081 (table value) and statistically 
significant difference is seen. There is no evidence available to accept the null hypothesis which means Net Sales to 
Total Assets is not uniform in the select sample units.

F.Altman’s Z score

Source: Computed data

Inference

The Z score of all the companies are above 2.99 during 2010 to 2014. The exceptional case is Tata Motors 
that had Z score less than 2.99 in the year 2010 and 2011 but managed to come in safe zone from 2012 as indicated by 
Z score. During the study period of five years, the average score of Bajaj Auto is maximum (10.472) while Tata 
Motors scored the minimum average of 3.312. Mahindra and Mahindra maintained a consistency in its score 
throughout five years.

SPSS results ofANOVA (One Way)

7Golden Research Thoughts  |  Volume 4  | Issue  7  |  Jan  2015

 Sum of 

Squares 

df Mean Square F Sig. 

NET SALES TO TOTAL 

ASSETS * COMPANY 

Between Groups (Combined) 14.023 4 3.506 18.685 .000 

Within Groups 3.753 20 .188   

Total 17.776 24    

 

 Sum of 

Squares 

df Mean Square F Sig. 

ALTMAN Z Score * 

COMPANY 

Between Groups (Combined) 147.324 4 36.831 19.009 .000 

Within Groups 38.752 20 1.938   

Total 186.076 24    
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Inference

As the calculated value i.e. F=19.009 is greater than critical value 2.866081 (table value) and statistically 
significant difference is seen. There is no evidence available to accept the null hypothesis which means Z score is not 
equal in the select sample units.

CONCLUSIONS

Corporate distress is a major concern in developing countries. An  attempt  has  been  made  in  the  present  
study  to  bring  an  insight  into  the analysis  of  financial  health  of  listed select automobile companies  in  India.  
The study concludes that overall financial health of all the companies was good.Z score model has the ability to 
helpthe management for predicting corporate problems at the initial stage to avoid financial distress by taking 
necessary action at the earliest. This model can also be used by the management in their financial planning and 
shareholders’ decision making related to their present and future involvements with the company.   
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