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ABSTRACT 
The Indian industry was exposed to large scale domestic and international competition following her economic 
liberation in 1992.  While few firms are able to take up the challenge, a large number of firms are affected by the 
competition. The level of nonperforming assets of Indian companies has increased several times during this period. 
The detection of companies operating  and financial  difficulties  is  the  subject  which  has  been  particularly  
amenable  to  analysis  with financial  ratios. I have used Altman‘s Z-score to predict, analyze and   compare the 
financial health of the companies. The  Z-Score  formula  for  predicting bankruptcy  of  Edward Altman  is  a  
multivariate formula for a measurement of the financial health of a company and a powerful tool to diagnose the 
probability that a company will go bankrupt within a 2 year period. Studies  measuring  the  effectiveness  of  the  Z-
Score  have  shown the  model  is  often accurate  in predicting0bankruptcy0(72%-80%0reliability). 
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INTRODUCTION 
Though at one extreme, many learned academicians questions the viability of financial distress prediction models 
using financial ratios. Hover there is continuing interest in refining and testing financial distress prediction models. 
Beaver initiated the interest of academic world to  the  financial  distress  prediction  model  using univeriate  
analysis  methodologies  for classifying bankruptcy and non bankruptcy firms. The importance of subject attracted 
the interest of several author from countries.  
In September 1968, the journal of finance published a paper author by EDWARD I. ALTMAN that  introduced the  
world to  the  Altman  Z-score,  a  technique  designed to  predict  corporate bankruptcy over the past 40 year, 
scores of academics and practitioners have put the Z-score to test  under  a  wide  range  of  industry  and 
economic environment.  During that  same  time,  many new  methodologies  re  put  forth  that  challenged  the  Z-
score  as  the  premier  indicator  of corporate distress. Hover, few, if any, came close to the accuracy of the Z score 
as a predictor of corporate default with in 2 year time horizon. Indeed, the Altman Z score has stood the test of  
time  while  undergoing the  rigor  of  academic  scrutiny  and  has  secured  its  place  in corporate finance history. 
First developed in 1968, Altman‘s primary improvement over prior methods was  to apply  discriminate  analysis  
which  simultaneously  took  in  to account multiple  variables  to ascertain financial strength. As an open system, 
users enjoy the benefits without the additional cost incurred with the proprietary black box systems.  No hidden 
magic – only solid financial analysis.  The  Z  score  has  continued to  evolve  over  time  with  new versions  
developed  specifically  for  private  companies.  Its gained wide acceptance from auditors, management 
accountant, courts and data base systems used for loan evaluation. The formula‘s approach has been used in a 
variety of contexts and countries. Forty years of scrutiny speaks to its validity.  
The  method examines  liquidity,  profitability,  reinvested earnings  and leverage  which  are  integrated in to a 
single composites score. It can be used with past, current or projected data as it requires no external inputs such as 
GDP or market price.  
The Z-score is a linear combination of four or five common business ratios, highlighted by coefficients. The 
coefficients re estimated by identifying a set of firms which had declared bankruptcy and then collecting a 
matched sample of firms which had survived, with matching by industry and approximate size (assets).  
Altman applied the statistical method of discriminate analysis to a dataset of publicly held manufacturers. The 
estimation was originally based on data from publicly held manufacturers, but has since been re-estimated based 
on other datasets for private manufacturing, non-manufacturing and service companies.  
The original data sample consisted of 66 firms, half of which had filed for bankruptcy under Chapter 7. All 
businesses in the database re manufacturers and small firms with assets of <$1million was eliminated.  
The original Z-score formula was as follows: Z = 0.012T1 + 0.014T2 + 0.033T3 + 0.006T4 +0.999T5.  
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T1 = Working Capital / Total Assets.  It measure liquid assets in relation to the size of the company.  
T2 = Retained Earnings / Total Assets. It measures profitability that reflects the company's age and earning por. 
T3 = Earnings before Interest and Taxes / Total Assets. 
 It measures operating efficiency apart from tax and leveraging factors. It recognizes operating earnings as being 
important to long-term viability.  
T4 = Market Value of Equity / Book Value of Total Liabilities. It adds market dimension that can   show up security 
price fluctuation as a possible red flag.  
T5 = Sales/ Total Assets. This is standard measure for sales turnover (varies greatly from industry to industry).  
In  the  banking relationship,  monitoring a  dynamic  trend of  the  Z  score  arguably  aligns  the interest of the 
company‘s management team and shareholders with those of the lender. Clearly, if the  principle  concern  of  the  
lender  is  the  ongoing viability  of  the  firm,  then  why  not  focus marginal  activities  on  measures  that  support  
firm‘s  survival?  Setting minimum performance expectations for five year underlying ratios of the Z- Score – for 
e.g., can only serve to shore of the future outlook of the firm. In contrast, hover, lenders often tie covenants to 
relatively short sighted measures such as interest coverage and fixed charge coverage ratios that have little to do 
with building a going concern.  Moreover,  it  could be  argued that  covenants  designed to  limit management  
spending and especially  those  focused on  short  term  earnings  hinder  rather  than support management 
activities that drive long term firm value. If the purpose of covenant is to ensure firm viability, monitoring a 
monthly Z-score compared to a minimum planned threshold for the measure would seen to make perfect sense.  
 

REVIEW OF LITRATURE 
Though there are innumerable studies available on the subject, the most appropriate studies have been revived.  
Altman used multiple discriminate analyses (MDS) in his effort to find out bankruptcy prediction model. He 
selected 33 publicly traded manufacturing bankrupt companies between 1946 and 1965 and matched them to 33 
firms on a random basis. The result of the MDS exercise yielded equations called Z- score that correctly classified 
94% of the bankrupt companies and 97% of the non- bankrupt companies a year prior to bankruptcy. This 
percentage dropped when trying to predict bankruptcy two or more years before it occurred. The ratios used in 
Altman model  are  working  capital  over  total  assets,  retained earnings  over  total  assets, earnings before 
interest, taxes over total assets market, value of equity over book value of total liabilities and sales over total 
assets.  
Altman  in this  topic  discussed two  of  the  primary  motivating  influences  on the  recent developments of credit 
scoring models, the important implications of base, its proposed capital requirement on credit requirement on 
credit assets and enormous amount and rate of defaults and bankruptcies  in USA  in 2001-02.  Two of the more 
prominent credit scoring techniques of Z- score and KMV‘s EDF models are revied.  Both models are assed with 
respect to default probability in general.   
Altman Z- score emphasized in his article that accrual accounting ratios re shown to predict bankruptcy accurately 
for manufacturing industries. Such financial ratios usually lack theoretical justification. Since bankruptcy is a cash 
oriented phenomena, the use of variable based on cash flows is theoretically appealing.  Statistics shows that more 
than 300 companies go out of business every week. The high rate of bankruptcy is attributed to the combined 
effect of fierce competition in the market place and heavier debt burdens carried by the companies. While few 
firms are affected by the challenges, a large number of firms are affected by the competition. Gupta attempted a 
Beavers method with an objective of building a forewarning system of corporate sickness. A sample non-
parametric test for measuring the relative differentiating poor of various financial ratios was used.  The study, 
among 728 textile and non textile group of industries, revealed that earning before depreciation, interest and 
taxes to sales and operating.  

 

OBJECTIVE OF THE STUDY 
The study attempts to assess the financial Health of the sample companies in terms of retained earnings to total 
assets position, networking capital position, and Equity-debt position, Return on total assets position, and Net 
sales turnover position of sample companies.  

 

HYPOTHESIS 
1. Networking capital ratio is uniform in sample units. 
2. Retained earnings to total assets ratio is uniform in sample units.  
3. EBIT to total assets ratio is equal in selected units.  
4. Equity debt ratio is uniform in sample units.  
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5. Total assets turnover ratio is equal in selected units.  
6. No significant difference in Z-scores value of selected units.  
 
 
RESEARCH DESIGN AND METHODOLOGY  
COLLECTION OF DATA  
The data has been collected from the annual reports of the company (Capitaline). The   data collected from these 
sources have been used and compiled with due care as per                             need of the study. 
 
SCOPE OF STUDY 
The data are collected of five companies including Gujarat Ambuja Cement Ltd, Grasim Industries, India Cement 
Ltd, UltraTech Cement Ltd, and ACC Cement Ltd.    
 
PERIOD OF STUDY 
The period of the study is five years from 2005-2006 to 2009-2010.  
 
TECHNIQUES OF ANALYSIS 
The study has been made converting the collected data in to relative measures such as different ratios to study the 
financial health of the companies and also statistical tool such as mean  and standard deviation  re  also  applied   
to analyze  the  consistency,  stability  and overall  trends  in the  different  ratios  used in   Altman‘s Z-score 
approach.  For  the  purpose  of  analysis,    I have  used Altman‘s  Z-score  to predict,  analyze  and   compare the 
financial health of the companies. The specific variable used is explained in 

Table-A  and the interpretation of Z-score value is presented in Table B. 
TABLE – A 

Financial Ratio Co-efficient of the Ratio 

Net working capital to total assets (X1) 0.012 

Retained earnings to total assets (X2) 0.014 

EBIT to total assets (X3) 0.033 

Market value of equity to total liabilities (X4) 0.006 

Net sales to total assets (X5) 0.0999 

Z-score=(X1*0.012) +(X2*0.014) +(X3*0.033) +(X4*0.006) +(X5*0.0999)                                                                       
TABLE – B 

Score Interpretation 

Above 3 The company is financially safe 

2.77-2.99 The company is on alert to exercise the caution 

1.8 – 2.76 There are chances that the company could go bankrupt in next 2 years 

Below 1.8 The company‘s financial position is embarrassing 

 
LIMITATIONS OF THE STUDTY 
Following are the major limitations of the study. 
1. The study is based on secondary data only. 
2. The study cannot be generalised. 
3. The limitation of A to Z approach is limitation of the study 
4. The study covers five years data only. 
 
DATA ANALYSIS AND INTERPRETATIONS 
1.  NET WORKING CAPITAL RATIO  

TABLE 1 

Year Ambuja 
cement 

Grasim 
cement 

India 
cement 

Ultratech 
cement 

ACC 
cement 

Mean  SD 

2005-06 (6.87) (3.27) (4.78) (19.69) (17.10) (10.29) 6.69 

2006-07 (5.94) (4.65) (1.17) (18.05) (15.44) (9.09) 6.57 

2007-08 (4.84) (4.09) 6.15 (17.54) (20.02) (8.01) 9.6 

2008-09 (2.10) (3.93) (9.19) (15.31) (19.47) (9.95) 6.61 
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2009-10 (9.48) (4.28) (10.49) (14.02) (22.50) (12.22) 6.03 

Mean (5.84) (4.05) (3.90) (16.92) (18.91) (9.92) 6.51 

SD 2.44 0.47 6.01 2.01 2.43 1.37 1.82 

INTERPRETATION 
Working capital is difference between current assets and current liabilities. Ordinarily,  a firm experiencing  
consistent  operating losses  will  have  shrinking  current  assets  in relation  to  total assets. The Net working 
capital/total assets ratio is a measure of the net liquid assets of the firm relative to the total capitalization. The 
table 1 shows the data of Net working capital of selected cement companies. The year 2005- 06 indicate that the  
mean  value  is   -10.29 and standard deviation  is 6.69 which supported that UltraTech cement and ACC cement 
has highest negative Net working capital as compared to the other companies. similarly, the year 2006- 07 indicate 
that the mean value is  -9.09 and standard deviation is 6.57, the year 2007-08, indicate that the mean value is  -
8.01 and standard deviation is 9.6,  the year 2008-09 indicate that the mean value is  -9.95 and standard deviation 
is 6.61,  the  year 2009-10 indicate that the  mean  value  is    -12.22 and standard deviation  is 6.03 which 
supported that UltraTech cement and ACC cement has highest negative Net working capital as compared to the 
other companies. While those whose Net working capital are less negative, sustained the greater ability to meet 
their current obligations. 
 
2. RETAINED EARNINGS TO TOTAL ASSETS RATIO 

TABLE 2 

Year Ambuja 
cement 

Grasim 
cement 

India 
cement 

Ultratech 
cement 

ACC 
cement 

Mean  SD 

2005-06 7.62 11.29 0.139 8.23 11.69 7.81 4.16 

2006-07 22.39 9.43 1.40 21.71 23.30 15.63 8.75 

2007-08 22.99 13.62 10.06 21.05 22.42 18.01 5.21 

2008-09 16.91 15.23 11.12 15.73 14.28 14.67 1.97 

2009-10 16.94 10.34 6.49 16.21 16.75 12.33 3.80 

Mean 16.37 11.98 5.86 16.56 17.69 13.69 4.38 

SD 5.94 2.15 4.436 4.83 4.512 3.46 1.23 

 
INTERPRETATION 
Retained earnings is the account which reports the total amount of reinvested earnings and/or  losses  of  a  firm  
over  its  entire  life.  Those firms with high RE, relative to TA, have financed their assets through retention of 
profits and have not utilized much debt. The retained earnings to total assets ratio of the sample companies is 
depicted in the TABLE-2. As observed from  the  table,  all  the  companies  taken  as  a  sample  sustained good  
retained earnings  to  total assets ratio from 2005-2006 to 2009-10 where ACC cement sustained highest retained 
earnings to total assets ratio. On an aggregate basis ACC registered average retained to total assets ratio 17069, 
followed by UltraTech 16.58, Ambuja 16.38 Grasim 11.98 and India cement 5.84.  
 
EBIT TO TOTAL ASSETS RATIO 

TABLE - 3 

Year Ambuja 
cement 

Grasim 
cement 

India 
cement 

Ultratech 
cement 

ACC 
cement 

Mean  SD 

2005-06 18.29 22.53 4.40 15.0 22.30 16.52 6.66 

2006-07 44.69 18.51 6.19 37.53 42.82 29.93 15.06 

2007-08 55.69 25.19 15.31 35.77 44.89 35.4 14.23 

2008-09 33.39 28.91 18.77 25.90 32.24 27.84 5.23 

2009-10 27.17 18.21 13.74 27.5 35.90 24.48 7.76 

Mean 35.85 22.67 11.68 28.34 35.66 26.83 9.03 

SD 13.13 4.08 5.49 8.03 8.10 6.25 3.09 

 
INTERPRETATION 
This ratio is a measure of the true productivity of the firm‘s assets, independent of any tax or leverage factors.  
Since  a  firm‘s  ultimate  existence  is  based on  the  earning poor  of  its  assets, this ratio appears to be 
particularly appropriate for studies dealing with corporate failure. Furthermore,  insolvency  in  a  bankrupt  sense  
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occurs  when  the  total  liabilities  exceed a  fair valuation of the firm‘s assets with value determined by the poor of 
the assets.  
The  return  on  total  assets  of  the  sample  companies  is  depicted in  the  table  3.Among all  the sample 
companies; ACC sustained the highest return on total assets ratio, it means, 150.64% on aggregate basis  followed 
by India  cement 94.02, Ambuja  cement 79.64%, and Grasim cement 24.91% and UltraTech 23.74%. This indicates 
that ACC cement recorded the highest operating efficiency compared to other companies.   
MARKET VALUE OF EQUITY TO TOTAL LIABILITIES 

TABLE – 4 

Year Ambuja 
cement 

Grasim 
cement 

India 
cement 

Ultratech 
cement 

ACC 
cement 

Mean  SD 

2005-06 183.19 75.30 238.99 53.39 427.54 195.66 134.52 

2006-07 154.52 51.38 174.40 29.81 188.06 119.64 65.80 

2007-08 13.23 9.99 16.39 6.59 43.75 17.98 13.30 

2008-09 29.71 26.48 27.87 15.89 56.29 31.26 13.40 

2009-10 17.56 12.31 12.27 13.1 37.54 18.58 9.66 

Mean 79.64 35.07 94.01 23.74 150.63 76.62 45.41 

SD 73.60 24.91 94.38 16.63 140.08 70.55 48.43 

 
INTERPRETATION 
Equity is measured by the combined market value of all shares of stock, preferred and Common, while liabilities 
include both current and long term. The measure shows how much the firm‘s assets can decline in value 
(measured by market value of equity plus debt) before the liabilities exceed the assets and the firm becomes 
insolvent The market value of equity to total assets ratio of the sample companies is depicted in the table 4. 
Among all the companies,  ACC cement sustained the  highest equity debt ratio  for a period from 2005-06 to 2009-
10. On an average basis, ACC cement registered highest market value of equity  to total  assets  ratio  of  50.64%  
followed by  India  cement  94.03%,  Ambuja  cement 79.64%, Grasim 35.07%, UltraTech 23.74%.  
 
NET SALES TO TOTAL ASSETS 
                                                              TABLE - 5 

Year Ambuja 
cement 

Grasim 
cement 

India 
cement 

Ultratech 
cement 

ACC 
cement 

Mean  SD 

2005-06 0.78 .98 .34 1.29 1.01 .88 .30 

2006-07 1.39 .95 .47 1.59 1.47 1.15 .38 

2007-08 1.16 .94 .50 1.37 1.55 1.07 .35 

2008-09 1.03 .90 .61 1.12 1.31 1.09 .24 

2009-10 1.06 .84 .61 1.09 1.19 .91 .22 

Mean 1.09 .92 .46 1.25 1.31 1.01 .28 

SD 0.20 .04 .09 .13 .19 .09 .06 

 
INTERPRETATION 
The capital-turnover ratio is a standard financial ratio illustrating the sales generating ability of the firm‘s assets.  It 
is one measure of management‘s capacity in dealing with competitive conditions. This final ratio is quite important 
because it is the least significant ratio on an individual basis. The total assets turnover ratio of the sample 
companies is depicted in the above table. Among all the companies, ACC cement sustained the highest equity debt 
ratio for a period from 2005-06 to 2009-10.  On  an  average  basis,  ACC  cement  registered highest  market  value  
of  equity  to total assets  ratio  of  150.64%  followed by  India  cement  94.03%,  Ambuja  cement  79.64%,  Grasim 
35.07%, UltraTech 23.74%.  
 
Z – SCORE VALUES OF SAMPLE COMPANIES 

TABLE - A 

Year Ambuja 
cement 

Grasim 
cement 

India 
cement 

Ultratech 
cement 

ACC 
cement 

Mean  SD 

2005-06 1.81 1.41 1.56 .83 3.36 1.79 .84 

2006-07 2.79 1.09 1.30 1.65 2.83 1.93 .73 
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2007-08 2.29 1.13 .87 1.43 1.97 1.54 .52 

2008-09 1.59 1.37 .89 1.09 1.63 1.31 .28 

2009-10 1.16 .85 .55 1.16 1.48 1.04 .31 

Mean 1.93 1.17 1.03 1.23 2.25 1.52 .47 

SD 0.56 .20 .35 .28 .72 .32 .19 

TABLE - B 

Score Interpretation 

Above 3 The company is financially safe 

2.77-2.99 The company is on alert to exercise the caution 

1.8 – 2.76 There are chances that the company could go bankrupt in next 2 years 

Below 1.8 The company‘s financial position is embarrassing 

 
Z – SCORE ANALYSIS 
The  Z-  score  values  of  sample  companies  during the  period under  review have  been depicted in the table  A.  
Looking at the calculation of the   Z- score of each company,  
during 2005-06 financial health of the ACC cement was highly sound as its value is more than 3 which is depicted in 
table- B, while in the same year UltraTech cement score is 0.83 which means that company‘s financial position is 
embarrassing.  
In 2006-07, the position of the ACC cement and Ambuja cement is between 2 and 2.99 which show that the 
Company is on alert to exercise the caution.  Also the score of the Grasim  in  the  same  year  is  less  than  1.8 
which  shows  that  there  are  chances  that  the company could go bankrupt in next 2 years.  
In  the  year  2007-08 the  Ambuja  cement‘s  position  is  more  than  2 which shows  the company is on alert to 
exercise the caution, while the other companies‘ position is below 2 which shows the Company is on alert to 
exercise the caution.  
In the year 2008-09 and 2009-10, the position of all the companies is below 1.8, which indicates the company‘s 
financial position is embarrassing.  
 
FINDINGS 

 On  an  aggregate  basis  it  is  clear  from  the  Z-  score  table-  A,  from  2005-06 to 
2009-10 ACC Cement Company‘s financial health is sound compared to other companies. While Ambuja, 
Grasim and India cement and UltraTech cement score is below 1.8, so there are chances that the 
companies could go bankrupt in next 2 years.  

 Because  of  less  Net  working capital  possessed by  companies,  so  in  future  companies might not meet 
their current  liabilities.    

 The Retained earnings ratio of sample companies was very satisfactory especially ACC cement, UltraTech 
cement and Ambuja cement. While the retained earnings  ratio  of  India  cement  is  not  satisfactory,  so  
it  is  suggested that  India  cement should improve its retained earnings to sustain in the competitive 
environment.  

 The result of the sales volume clearly should that the sample companies did not succeed in achieving the 
standard ratio through sales.  

 EBIT to total assets ratio is a measure of the true productivity of the firm‘s assets, independent of any tax 
or leverage factors.  The analysis indicates that ACC cement recorded the highest operating efficiency 
compared to other companies.   

 Equity is measured by the combined market value of all shares of stock, preferred and common, while 
liabilities include both current and long term.  ACC cement registered highest market value of equity to 
total assets ratio of 150.64% followed by India cement, Ambuja cement, Grasim cement, UltraTech 
cement.  

 
CONCLUSION 
The  Indian  Cement  Industry  has  a  substantial  growth  and it  has  achieved an  installed capacity   of 242 million 
tonnes and it is expected to reach 300 million tonnes by 2011-12 and 600  million  by  2020.  India  has  97 per  cent  
of  the  installed capacity  through  dry  process;  the  Indian  Cement  Industry  has  been adopting latest  
technologies  in manufacturing which  aims  at  energy  conservation  and control  of  pollution,  on-line process of 
quality control and laboratory automation. Indian cement industry is efficient and eco-friendly, when it comes to 
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energy conservation.  The  Cement  industry  effort towards  control  of  emissions,  preservations  of  ecology  and 
its  Corporate  Social Responsibility  for  Environmental  Protection  are  laudable. The  sustainable  and long- 
standing efforts towards reduction of carbon footprint is commendable  – CO2 emission of 0.82 tonnes per tonne 
of cement produced in 2006, a sustainable drop from the level of  1.12 in 1996 and 0.94 in 2000. There are a total 
number of 125 large cement plants and more than 300 small cement plants operating in India presently. Financial  
health  of  a  company  is  a  matter  of  concern  for  every  stakeholder  of  the business.  It is,  infact,  the  financial  
position  of  the  company  that  drive  the  decision making process of  any stakeholder. In this context, Altman Z-
score plays an important role in judging the financial soundness of the company. The present study was conducted 
to study, analyse and compare the financial conditions of the sample companies. The study, on an overall basis, 
revealed that among all the sample companies ACC cement, Ambuja cement, Grasim cement and UltraTech 
cement re financially sound during the study period barring India cement which has slightly lowered Z-score on the 
basis of average scores during the study period.   
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