
World Applied Sciences Journal 17 (9): 1143-1148, 2012
ISSN 1818-4952
© IDOSI Publications, 2012

Corresponding Author: Akbar Pourreza Soltan Ahmadi, Department of Accounting, 
Salmas Branch, Islamic Azad University, Salmas, Iran. 

1143

Corporate Bankruptcy Prediction Using a Logit Model:
Evidence from Listed Companies of Iran

Akbar Pourreza Soltan Ahmadi, Behzad Soleimani,1 2

Seyed Hesam Vaghfi and Mohammad Baradar Salimi3 4

Department of Accounting, Salmas Branch, Islamic Azad University, Salmas, Iran 1

Department of Accounting, Urmia Branch, Islamic Azad University, Urmia, Iran2

Department of Economics and Social Science, 3

Payame Noor University, 19395-4697 Tehran, I.R. of Iran
Department of Accounting, Salmas Branch, Islamic Azad University, Salmas, Iran4

Abstract: One of the factors that can help decision-making process on investments are existence appropriate
tools and models to assess the situation and financial condition of organizations that among the most important
toolscan be noted to corporate bankruptcy prediction models. Accordingly in this paper weattempted to predict
the bankruptcy of companies using the Logit model. Therefore, we selected a sample of 49 bankrupt companies
and 49 non-bankrupt companies for the years 2005 to 2007. In order to designing a model was used 19 finance
ratio. Based on research results, Logit model with variables of net profit to total assets ratio, the ratio of retained
earnings to total assets and debt ratiohave more power to predict corporate bankruptcy in Iran.
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INTRODUCTION Z=1.2X1+1.4X2+3.3X3+0.6X4+0.999X5

Today, companies are competing in a competitive In which: X1 is working capital / total property; X2 is
environment. Lack of resources on one hand and the retained income/total property; X3 is income before
management weaknesses in the use of these resources interest and tax / total property; X4 is equity / total debt
and also economic non-regulated status of countries is account; X5 is sale income / total property. If the "Z-
factors that Cause some of these companies not able Score" is superior to 2.675, it indicates a fine financial
timely to act their obligations and so be eliminated from condition; if the "Z-Score" is inferior to or equal to 2.675,
the competition. Mumford also believes that financial then it indicates the company has fallen into the crisis of
distress arises when a company is unable to meet its financial distress [3]. The Altman model tested in many
debts [1]. From the perspectives of investors, creditors countries [4-9]. Each of these studies to have concluded
and other stakeholders it is important to predict the that Altman z-score model can predict bankruptcy. In
outcome following bankruptcy filing [2]. With respect to IRAN during accomplished research's [10-12] suggests
importance of predict bankruptcy of companies many that the Altman z-score model, have not ability to predict
researchers (Altman (1968), Ohlson (1980), Zmijewski corporate bankruptcies. With respect to Gang and
(1984) etc...) have attempted to with using the financial Xiaomao research and the high accuracy of their
ratio of companies, predict corporate bankruptcy. Altman improving Z-score model based on the logistic model, this
selected 33 bankrupt companies and 33 non-bankrupt question was generated; whether the logistic model have
companies as samples during the period from 1946 to the ability to predict bankruptcy from listed companies of
1965, then he chose five from the initial 22 financial ratios IRAN? In other words, in this study, we sought to
and adopted the companies' data before they went investigate the accuracy of the Logit model to predict the
bankruptcy and created a multi-curve function by using failure of Iranian companies and provide a model based on
Fisher discriminate analysis method: this method.
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Literature Review: The rate of bankruptcies have Jacobi (2010) examined the applicability of the Altman
increased in recent years and its becoming harder to Model and the Ingbar Model for forecasting bankruptcies
estimate as companies become more complex and develop between 2000 - 2007. Their study shows that the
sophisticated  schemes to hide their real situation [13]. predictive ability of the original Altman Model for publicly
Sun and Feng Hui (2006) believe that bankruptcy not only traded companies is very high with respect to bankrupt
brings much individual loss to interest parts such as companies. However, the model is less efficient in
stockholders, creditors, managers, employees, etc., but predicting stable companies and gives many "false
also too much bankruptcy will greatly shock the whole alarms". Use of the Ingbar Model improves the predictive
country’s economic development. Generally, most ability for stable companies and, as a result, the overall
enterprises that ran into bankruptcy had experienced predictive ability of the model. They noted that the
financial distress, which usually has some symptoms Altman Model (all versions) is only a single tool in
indicated by financial ratios. Hence, it is both significant evaluating the risk of bankruptcy for companies and
and possible to explore effective financial distress therefore other information, both qualitative and
prediction models with various classification and quantitative, must be used to evaluate the solvency of
prediction techniques, so that enterprise managers can companies [8]. Gerantonis et al., (2009) examines
foresee the financial distress and take effective actions to applicability of Z-score models for forecasting
avoid deterioration of financial state and bankruptcy [14]. bankruptcies of all listed in the Athens Exchange
Since Beaver’s pioneering work in 1966, there are a large companies, during the period 2002-2008 and
amount of studies using financial ratios to predict discontinuations of operation for these companies during
financial failure. Among these researches, Altman was the the same period. Their study shows that Altman model
first one to use discriminant analysis in predicting performs well in predicting failures [4]. In IRAN Godrati
bankruptcy by combining financial ratios into a single and  Manavi  Mogadam  (2011) were investigated
predictor of corporate bankruptcy. The main appeal of this accuracy of (Altman, Zmijewski, Fulmer, ohlson,
approach was its ability to reduce a multidimensional Springate, Shirata, C-score,  McKee  genetic  algorithm
problem to a single score [15]. Altman model, which is and farajzadeh genetic  algorithm)  in  Tehran Stock
known Z-score model, to test in many countries for the Exchange (TSE). They concluded that in 90% confidence
prediction of corporate bankruptcy. Ray (2011) use of this level C-score, Zmijewski, Springate, McKee genetic
model in automobile industry of India. In his research algorithm  and  farajzadeh  genetic  algorithm  models,
obtained Z-score from the Altman model was equal have acceptable prediction power for discontinuance
between 1.81 and 3.0. This value is obtained represent activity  in Companies listed in (TSE) [10]. Gadiri
that industry is moving towards gradual inefficiencies Mogadam et al., (2009) review of the prediction power of
since 2007-08 that may endanger financial health of Indian Altman and Ohlson models in predicting bankruptcy of
automobile companies [6]. Pongsatat et al., (2004) study listed companies in (TSE). They realized that Altman z-
examining the comparative ability of Ohlson’s Logit model score can predict corporate bankruptcy, respectively with
and Altman’s four variance model for predicting 47.5%, 37.5% and 32.5% for one, two and three years
bankruptcy of large and small firms in Thailand. Their before bankruptcy [11]. Feng Yeh et al., believe that,
research results indicates that In terms of bankrupt although Discriminate Analysis (DA) was widely used in
predictive ability of large asset firms Altman’s model the financial distress prediction problem, it has the
achieved higher accuracy for year one with an accuracy following  potential  problems:  1) the distressed and
rate of 90.48% for year one and a 100% accuracy rate for viable  firms used to distinguish must be linearly
both year two and year three. However, with regard to separable and 2) ratios are treated as completely
non-bankrupt firms, Altman’s model exhibited less independent [15]. On the other hand, there are Logit
predictive accuracy. For each of the three years of data model. Logit model is a multivariate analysis that
gathered, the Altman model had a predictive accuracy of consideration all factors predictors existing
only 40%. The overall results of their research shows simultaneously on a problem. In Logit model is used of
while each of the two methods have predictive ability the concept called odd ratio (ratio of the probability of
when applied to Thai firms, there is no significant occurrence Pi to Lack of probability of occurrence 1- Pi).
difference in their respective predictive abilities for either Logarithm of the ratio is calculated according to the
large asset or small asset Thai firms [7]. Lifschutz and following relation [16]:
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From the formula F(-t)=1-F(t), formula three can be

Tseng and Lin (2005) use a quadratic interval Logit P(Y=1) =P(V „0)=P( i „- Xi) =1-P( i - Xi) =1-F(- Xi) =
model for forecasting bankruptcy in United Kingdom F( Xi)
(UK). The results show that this model can support the
Logit model to discriminate between groups and it And the i-sample point is the probability of bankrupt
provides more information to researchers [17]. Kouki and company and can be expressed as:
Elkhaldi (2011) test the predictive power of the main
standard bankruptcy prediction models. They compare at
once Multivariate Discriminate Analysis (MDA), the Logit
model and the Neural Network (NN) models and their When the i-sample point is bankrupt company then Yi=1;
predicting power of firm bankruptcy. They use a sample when the i-sample point is non-bankrupt company then
of 60 failing and performing Tunisian firms; during a Yi=0.Xi= (Xi1, Xi2,……,Xik) is the prediction variable of
period of three years before bankruptcy (2000-2002). They the i-sample point.  is the awaiting parameter and
found out that Neural Network is the most powerful at a maximum likelihood estimate value of  can be worked out
very short term horizon. However, Multivariate by iterating sample data [3].
Discriminate Analysis and Logit regression are the most
powerful at a medium horizon of two and three years Variables Selection: Several variables of the listed
before bankruptcy [18]. Gang and Xiaomao (2009) with companies' financial status have been selected to research
use  of Logistic Regression Analysis (LRA) were the  financial  distress.  This  paper  preliminarily selects
attempting to by Improving Z-score Model predict 19 pre-arranged prediction variables which
corporate  bankruptcy  in Listed Companies in China. comprehensively derives the constructive prediction
Their research  results showed that compared with variables of the final prediction models. The concrete
Altman Z-score model, the new model is of better indices are listed in the following Table 1. In this paper,
prediction effect [3]. the sources of variable selected originate from the

Logistic Decision Model: Let event Y be the financial
distress's emergence (marked as Y=1) and the non- The Hypotheses of the Study: According to the studies on
emergence (marked as Y=0), which rely on another non- domestic and foreign journals and study bankruptcy
observed variable V that relates to prediction variable as prediction literature hypothesis is developed as follows:
V=f(x) and let the expression as: There is a significant relationship between financial

V = Xi+ i

V-value determines if the event Y will emerge, Y=1 with the Student’s t-test Student:
equivalent V_„0 and Y=0 equivalent V=0. Thus the
emergence probability of event Y can be expressed as:

P(Y=1) =P(V „0) =P( i „- Xi)

i needs some fixed probability distribution function
according to sample estimation formula (formula two),
therefore we adopted Logistic regression and obtained
Logistic model and mark F(t) as i probability distribution
function, then the probability distribution function of
Logistic model is:

transformed as:

companies' public annual report.

ratios and bankruptcy prediction of firms listed in TSE.

Research Findings: Mean comparison of financial ratios

Table1: Research Variables

Research Variables

Quality of earnings Current ratio
Working capital ratio Net profit to total assets ratio
Net profit to owners' equity ratio Times interest earned
Sales growth rate Profit growth rate
Cash flow on total assets Retained earnings to total assets ratio
Sales to total assets ratio Debt ratio
Cash flow to debt ratio Cash flow and net profit ratio
Working capital to total debt ratio Operating income over total

assets ratio
Debt to Stockholders equity ratio Stockholders' equity to total assets

Current debt to operating cash flow
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Separately in the following table are compared to the average financial variables in Non- Bankrupt and bankrupt
companies and according to the probability value in the table can be deduced that Working capital ratio, the ratio of net
profit to total assets, times interest earned, sales growth rate ,retained earnings to total assets, ratio of sales to total
assets, debt ratio, Working capital to total debt ratio, ratio of operating income to total assets and current debt to
operating cash flow are significantly different in Non-Bankrupt and bankrupt companies.

Non-Bankrupt Companies Bankrupt companies
---------------------------------------- ---------------------------------------------------

Variable Mean Standard deviation Mean Standard deviation T P- Value
Quality of earnings -3.16 30.64 -0.62 100.05 -0.294 0.769
Current ratio 1.09 3.12 0.82 0.48 1.034 0.302
Working capital ratio 0.37 3.20 -0.55 1.29 3.222 0.001
Net profit to total assets ratio 0.14 0.14 -0.17 0.38 9.365 0.000
Net profit to owners' equity ratio 0.38 0.50 0.49 4.86 -0.275 0.783
Times interest earned -24.43 69.61 72.02 507.16 -2.284 0.023
Sales growth rate 0.36 1.36 0.02 0.47 2.873 0.004
Profit growth rate 0.54 2.00 2.32 40.65 -0.531 0.596
Cash flow on total assets 2.92 18.09 0.38 4.21 1.661 0.098
Retained earnings to total assets ratio 0.12 0.16 -0.90 1.96 6.320 0.000
Sales to total assets ratio 0.87 0.63 0.65 0.30 3.850 0.000
Debt ratio 0.74 0.51 1.42 1.42 -5.412 0.000
Cash flow to debt ratio -0.77 14.23 0.01 0.24 -0.667 0.505
Working capital to total debt ratio 0.45 3.40 -0.17 0.35 2.206 0.028
Cash flow and net profit ratio -1.22 19.09 -3.70 43.07 0.639 0.523
Debt to Stockholders equity ratio 3.20 6.26 0.01 31.53 1.203 0.230
Operating income over total assets ratio 0.17 0.13 -0.08 0.30 9.325 0.000
Stockholders' equity to total assets 0.72 0.90 -0.01 0.42 8.930 0.000
Current debt to operating cash flow 6.59 24.95 13.42 166.92 -0.490 0.624

Accompanied impact of financial variables on corporate bankruptcy For the Accompanied effect of financial
variables on corporate bankruptcy is used of logistic regression. In logistic regression the following model are examined.

In this model X  are financial ratios. After the fitting model the following results were obtained:i

Significance test of the model
Chi-square test Degree of freedom p-value
248.073 19 .000
Cox & Snell R Square=0.570 R Square=0.760

According to the p-value can be accepted that the model is significant and this model is able to identify 89 percent
of Non-bankrupt companies and 86 percent of bankrupt companies in the sample have been investigated.

Model Accuracy in the sample

Estimate
-----------------------------------------------------------------------------------------------------------------
Bankruptcy
---------------------------------------------

Observation No Yes Correct percentage

Bankruptcy No 131 16 89.1
Yes 21 126 85.7

Percentage of total correct 87.4

But for review effective variables on bankruptcy, requires to evaluation their significance based on Wald test:
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Variable Parameter Standard deviation Wald Degree of freedom p-value
Quality of earnings 0.004 0.004 1.116 1 0.291
Current ratio 0.246 0.138 3.188 1 0.074
Working capital ratio -3.993 2.043 3.821 1 0.051
Net profit to total assets ratio -6.273 2.373 6.988 1 0.008
Net profit to owners' equity ratio -0.018 0.094 0.039 1 0.844
Times interest earned 0.028 0.023 1.504 1 0.220
Sales growth rate -0.349 0.461 0.572 1 0.449
Profit growth rate 0.004 0.006 0.449 1 0.503
Cash flow on total assets -0.030 0.030 1.020 1 0.313
Retained earnings to total assets ratio -11.419 2.356 23.484 1 0.000
Sales to total assets ratio -0.623 0.620 1.010 1 0.315
Debt ratio -5.760 1.705 11.416 1 0.001
Cash flow to debt ratio 0.074 0.044 2.789 1 0.095
Working capital to total debt ratio 3.209 1.593 4.057 1 0.044
Cash flow and net profit ratio -0.009 0.009 1.119 1 0.290
Debt to Stockholders equity ratio 0.014 0.016 0.775 1 0.379
Operating income over total assets ratio -0.217 3.430 0.004 1 0.950
Stockholders' equity to total assets -2.290 1.192 3.690 1 0.055
Current debt to operating cash flow 0.004 0.004 0.800 1 0.371
Constant 5.342 1.741 9.411 1 0.002

According to the Wald test a few number of variables is significant geminate, therefore by the forward modeling
algorithms we determined variables affecting the bankruptcy. After the fitting regression with forward modeling
algorithms only three variables; debt ratio, retained earnings to total assets ratio and net profit to total assets ratio
entered the model that results are shown in the table below:

Significance test of the model
Chi-square test Degree of freedom p-value
223.310 3 .000

According to the p-value can be accepted that the model is significant and this model is able to identify 92 percent
of Non-bankrupt companies and 85 percent of bankrupt companies in the sample have been investigated.

Model Accuracy in the sample
Observation Estimate

-----------------------------------------------------------------------------------------------------------------
Bankruptcy
---------------------------------------------
No Yes Correct percentage

Bankruptcy No 136 11.0 92.5
Yes 22 125.0 85.0

Percentage of total correct 88.8

But for review effective variables on bankruptcy, requires to evaluation their significance based on Wald test:

Variable Parameter Standard deviation Wald Degree of freedom p-value
Net profit to total assets ratio -6.70 1.95 11.82 1 0.001
Retained earnings to total assets ratio -11.22 1.90 34.69 1 0.000
Debt ratio -2.81 1.19 5.58 1 0.018
Constant 5.342 0.93 4.81 1 0.028

According to the table model can be expressed as:

z = 2.04 – 6.7x  – 11.22x  – 2.81x4 10 12

Considering the above information can be said increase in net profit to total assets ratio, the ratio of retained
earnings to total assets and debt ratio concurrent decreases probability of bankruptcy.
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CONCLUSION 9. Samarakoon, L.P. and T. Hasan, 2003. Altman’s Z-

Major concern of investors and creditors, is invested Evidence from the Emerging Sri Lankan Stock Market.
in companies due to weak performance, eventually went SSRN. COM, pp: 1-10.
bankrupt and so lost capital and expected profits. 10. Godrati, H. and A.M. Mogadam, 2011. Accuracy of
Investors can using the model extracted from this research models to predict bankruptcy (Altman, Shirata,
has succeeded in decisions relating to investment ohlson, Zmijewski, springit, C. score, Fulmer,
companies. Corporate executives can also for evaluation Farajzadeh  genetics, genetic  Mckee)  in Tehran
of the company use of this model. Accordance with Stock  Exchange. Accounting and Auditing Res.,
auditing standards, the auditor is required in order to 2(7): 128-144.
prevent astray of users refer to uncertainty about the 11. Moghadam,   A.G.,   M.M.   Gholampour   Fard  and
continuation of activities in audit reports results of this F. Nasirzadeh, 2009. Ability of Altman and Ohlson
study can assist to auditors in evaluating the continuing bankruptcy prediction models in predicting
operations. On the other hand, according to Article 141 bankruptcy  of  companies  listed  on  stock
Commercial Law of IRAN the accumulated losses include exchange. Journal of Knowledge and Development,
at least half the capital of the company in this case the 16(28): 193-220.
company is considered bankrupt thus results of this 12. Roudposhti, F.R., R. Alikhani and M. Mranjouri, 2009.
study will help to Tehran Stock Exchange for identify Application of Altman and Fulmer predicting
companies that are entitled to this Article. bankruptcy models in the companies listed in Tehran
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