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Abstract

This paper focuses on predicting financial distress amongst Public Listed Companies (“PLCs”) in Malaysia using Altman’s Z-Score. Financial distress prediction models were pioneered by Beaver’s univariate test (1966) and Altman’s discriminant analysis (1968). Over the last four decades, prediction of financial distress has been of considerable interest to various users and stakeholders. In view of the significant impact of Asian financial crisis in 1997-1998, dotcom bubble that peaked in 2000, global financial crisis in 2007-2009, and the current world economic downturn, timely identification of financial distress could serve as an effective “early warning system” for signs of business collapses.
Malaysia, as a developing country, is exposed to the vulnerability of global economy due to the country’s open and export dependent economy. The economic crisis began to adversely affect Malaysia’s economy in July 1997 due to Asian financial crisis which has resulted PLCs in Malaysia to fall into financial distress as these companies were unable to cope with the unexpected downturn. Malaysia is currently facing the challenging uncertain world economies, volatile price of commodities and foreign currencies. This paper focuses on predicting financial distress amongst PLCs in Malaysia using Altman’s Z-Score Model to assess its predictive accuracy. An effective prediction model is of paramount importance to gauge the warning signals of financial distress to strategize the survival techniques applicable to PLCs in Malaysia.
The sample size of this study comprised all 35 financial distress PLCs pursuant to Practice Note 17 (PN17) of Bursa Malaysia as at 1 September 2010 matched with 35 non-financial distress PLCs with similar industry and size. This study found that Altman’s Z-Score model is insufficient for predicting financial distress among the Malaysian PLCs.
The aims of this paper are to seek comments on the accuracy and effectiveness of Altman’s Z-Score Model to predict financial distress of PLCs in Malaysia and to explore other financial and non-financial factors in formulating a more effective prediction model applicable to PLCs in Malaysia
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Introduction
The prediction of financial distress has been of considerable interest to stakeholders, financial institutions, regulatory bodies and government. Early identification of financial distress of PLCs is crucial in view of numerous challenges faced by these companies both in domestic and international markets. 

The financial distress prediction research findings in developed economies cannot be applied to companies in Malaysia due to the differences in market structures, socio-economic factors, provision and implementation of law, political environment and accounting standards (Her and Chow, 1999). Therefore, a financial prediction model using Malaysian data could enhance the accuracy, effectiveness, relevance and potentially broaden the applications in Malaysia.
According to the World Bank report, market capitalization of PLCs in Malaysia as a percentage of Gross Domestic Products (GDP) is 141.8 in 2011. The market capitalization of the PLCs was RM1,285 billion with 941 PLCs as at 31 December 2011 (Bursa Malaysia Annual Report 2011). Early identification of financial distress provides the stakeholders the opportunity to take corrective actions that assist in preventing the failure of PLCs which will have significant and multiple impacts on Malaysian economy. This effort to predict financial distress could reduce bankruptcy costs, avoid financial distress and contribute towards business and financial environment stability
This paper aims to:
i)
assess the accuracy and effectiveness of Altman’s Z-Score Model to predict financial distress amongst PLCs in Malaysia; and

ii)
explore other financial and non-financial factors in order to formulate a feasible and more effective prediction model applicable to PLCs in Malaysia.
.
Literature review and results
The development of financial distress model started with the use of univariate analysis by Beaver (1966). Altman (1968) was the first to use multivariate discriminant analysis (MDA) to predict financial distress. Altman developed the original Z-Score Model (1968) for public listed manufacturing companies, ZETA (1977) credit risk model and Z”-Score Model (1993) for private companies. 
The summary of popular models in academia and the business world is set out below: 

· Univariate
· Multivariate Discriminant Analysis (MDA)
· Logit and Probit Analysis
· Catastrophe Theory / Chaos Theory Model
· Recursive Partitioning Algorithm (RPA)
· Neutral Networks Rough Set Analysis
The studies by Zulkarnian, Mohamad Ali, Annuar and Zainal Abidin (2001) used 24 distressed and non-distressed PLCs from 1980 to 1996. Distressed companies were defined as those companies that resorted protection under Section 176 of the Malaysian Companies Act, 1965. Utilising stepwise multivariate discriminant analysis, they found that total liabilities to total assets, sales to current assets, cash to current liabilities and market value to debts were important determinants of financial distress in Malaysia.

Nur Adiana, Halim, Halimaton and Rohani (2008) studies were carried out to fill the gap of comparing the predictive accuracy of MDA, logit analysis and hazard model and to examine which among the variables were essential in predicting companies in distress. The predictive accuracy of these three models is not conclusive.

Dimitras, Zanakis and Zopounidis (1996) reviewed the various literatures pertaining to financial distress prediction studies and concluded that MDA method was the most frequently used method followed by logit analysis. Altman’s Z-Score Model is the tried and tested model for financial distress prediction (Eidleman, 1995). Altman’s prediction model has stood the test of time and is used in recent research to examine the companies in various industries and time period (Grice and Ingram, 2001). Therefore, this paper will be using Altman’s Z-Score Model as the base theory for prediction of financial distress amongst PLCs in Malaysia.

Methodology

i)
Secondary data

As it is a statutory requirement for both private and public limited companies to be audited in Malaysia, audited financial statements would be readily available for research purpose. The audited financial statements for PLCs are used due to dependability of the data as they are examined by approved auditors and in compliance with the applicable approved accounting standards, Companies Act, 1965 and the requirements of regulatory bodies in Malaysia such as Securities Commission and Bursa Malaysia.

As at 1 September 2010, 35 PLCs were classified as under PN17 by Bursa Malaysia. All these PN17 companies, to be matched with 35 non-PN17 companies as paired samples with similar industry and size (measured by closest asset); and same financial period, are selected for this study to minimize bias in selecting the control group or holdout sample. Nam and Jinn (2000) suggest that the construction of a matched sample will enhance the validity and reliability of the analysis as any sample bias associated with the characteristics of large companies will be eliminated. Piatt and Piatt (2002) support the use of such a basis for comparing companies during the same time period to control the impact of varying macroeconomic environments. In addition, matching the industry is used to account for the possibility that there are systematic differences in the reporting behaviour of companies across industries (Whittred and Zimmer, 1984).
Audited financial statements for 6 years and the required data of each company will be obtained from Bursa Malaysia comprising 5 years preceding to financial distress and the year the company is classified as financial distress. The accuracy of the financial predictions will be assessed up to 5 years prior to financial distress, namely before classification as PN17 company.
ii)
Research design

This paper defines financial distress companies as PLCs that triggered any of the criteria pursuant to Practice Note 17 (“PN17”) of the Main Market Listing Requirements of Bursa Malaysia Securities Bhd. (“Bursa Malaysia”) which came into effect on 3 January 2005 and revised on 3 August 2009 and 22 September 2011.
The tests of significance, which were carried out with the aim of testing various hypotheses in order to fulfil all the objectives of the study, gave varying results and implications with respect to acceptance or rejection of the null hypotheses.
Statistical analysis will be performed to test the following hypothesis: -

Research hypothesis 1

H10
: The difference in Z-Scores between financial distressed and non-financial distressed PLCs is not significant.

H1a
: The difference in Z-Scores between financial distress and non-financial distressed PLCs is significant.

Hypothesis 1 will be tested utilizing the means t-test at the p≤0.01, 0.05 and 0.01 levels of significance. This hypothesis is to assess the predictive accuracy of Altman’s Z-Score Model using Malaysian data.
Altman’s Z-Score Model, used as the base theory, consisting of 5 specific financial ratios could be used to distinguish financial and non-financial distress companies. 

Within the framework of Altman’s Z-Score Model, the 5 dependent variables are set out below:

X1 



= Working Capital / Total Assets

    
X2



= Retained Earnings / Total Assets

    
X3 



= Earnings before Interest and Taxes / Total Assets

    
X4 



= Market Value of Equity / Book Value of Debt

    
X5 



= Sales / Total Assets

The ratios will be computed based on data collected from the audited financial statements of the PN17 companies as at 1 September 2010. The dependent variable is represented by Z-Score and sum of the ratios with applied MDA, indicating states of financial distress as set out below:
   
 Z = 1.2X1+1.4X2+3.3X3+0.6X4+0.999X5
Z-Scores calculated will be classified as financial distress, uncertain or non-financial distress based on the followings: 

Z-Score < 1.81 indicates financial distress

Z-Score between 1.81 and 2.99 indicates uncertain or grey area

Z-Score > 2.99 indicates non-financial distress

The accuracy of the predictions will be analyzed up to 5 years prior to financial distress.

Findings and results

i)
Hypothesis testing

The first null hypothesis was that the difference in Z-Scores between financial distressed and non-financial distressed PLCs is not significant. t-test was used to test this hypothesis. The results of the test for the current year showed that the t-statistic provided sufficient evidence indicating that there is no significant difference in the means of the two groups (t (68) = -1.322; p = 0.19 > 0.05). This meant that there was sufficient evidence to warrant acceptance of the null hypothesis that the difference in Z-Scores between financial distressed and non-financial distressed PLCs is not significant. Thus given that the Altman’s Z-score method makes use of the Z-scores to predict financial distress, this acceptance of the null hypothesis implied that the method was not that reliable especially for the Malaysian data since the two groups did not exhibit any significant difference.

The same conclusion was evident when the analysis focused on the other years. The analysis for one year before for comparison of differences in means of the two groups using t-test was also conducted and it showed that there was no significant difference in the means of the two groups of firms that comprise those under financial distress and those that are financially healthy. 

The results for the t-test provided evidence that there was no significant difference between the means of the two groups (t (68) = -0.128; p = 0.90 > 0.05). Just as it was observed for the rest of the years, the results of the analysis showed that there was no significant difference in means of the two groups (t (68) = -0.726; p = 0.47 > 0.05). These results showed that there was evidence to accept the null hypothesis and state that there that the difference in Z-Scores between financial distressed and non-financial distressed PLCs is not significant. This implies that Altman’s Z-score alone is insufficient for predicting financial distress among the Malaysian PLCs.
ii)
Altman’s Z-Score predictive accuracy analysis

a)
The analysis of PN17 companies is set out below:

	
	Altman’s Z-Score predictive accuracy

	Altman’s Z-Score model classification
	Current year
	1 year before
	2 year before
	3 year before
	4 years before
	5 years before

	
	
	
	
	
	
	

	Financial distress
	82%
	76%
	62%
	62%
	65%
	47%

	Uncertain or grey area
	6%
	3%
	18%
	12%
	9%
	21%

	Non-financial distress
	12%
	21%
	20%
	26%
	26%
	32%

	Total
	100%
	100%
	100%
	100%
	100%
	100%


Based on the analysis of the above, it can be concluded that Altman’s Z-Score has predictive accuracy of 82% for current year (the year the companies are classified as PN17 i.e. financial distress) and the predictive accuracies reduce to 47% for 5 years before the companies are classified as PN17.
Altman’s Z-Score model has predictive accuracy of 70.5% on average for prediction up to 3 years before a company is classified as PN17. Predictive accuracy for 4 years before appears to be inaccurate and probably due to outliners. Predictive accuracy for 5 years before has declined significantly to 47% indicating the difficulty in predicting financial distress over a longer period, namely exceeding 3 years before PN17 classification.
b)
The analysis of matched samples which are non-PN17 companies is set out below:

	
	Altman’s Z-Score predictive accuracy

	Altman’s Z-Score model classification
	Current year
	1 year before
	2 year before
	3 year before
	4 years before
	5 years before

	
	
	
	
	
	
	

	Financial distress
	15%
	9%
	9%
	21%
	24%
	15%

	Uncertain or grey area
	9%
	18%
	18%
	12%
	9%
	12%

	Non-financial distress
	76%
	74%
	74%
	68%
	68%
	74%

	Total
	100%
	100%
	100%
	100%
	100%
	100%


Based on the analysis of the above, it can be concluded that Altman’s Z-Score has predictive accuracy of 76% for current year (the year the companies are classified as non-PN17 i.e. non-financial distress) and the predictive accuracies reduce marginally to 74% for 5 years before the companies are classified as non-PN17.

Altman’s Z-Score model has predictive accuracy between 68% to 76%. This narrow range and inconsistent predictive accuracy indicates that Altman’s Z-Score model is insufficient for predicting financial distress among the Malaysian PLCs. 
Conclusion and discussion

The findings and results of analysis using Malaysian data concluded that Altman’s Z-Score model is insufficient in predicting financial distress among the Malaysian PLCs. 

Altman’s Z-Score model has a predictive accuracy of 82% for current year (the year the companies are classified as PN17 i.e. financial distress) and the predictive accuracy declines over the years. The predictive accuracy of Altman’s Z-Score model of 70.5% on average for prediction up to 3 years before a company is classified as PN17 appears to be insufficient in view of the current challenging economic environment faced by PLCs in Malaysia.
Further research should be carried out using the data of Malaysian companies to formulate a financial prediction model to improve the accuracy of financial distress prediction for Malaysian business environment as Altman’s Z-Score Model is based on the financial data from the United States.
Altman’s Z-Score Model is a quantitative model where the required information for the 5 financial variables is obtained from the audited financial statements. Financial statements quantify information concerning the financial position of an entity and the results of its operations. An auditors’ report with its opinion adds a qualitative dimension to that information (Altman and McGough, 1974).
As Altman’s Z-Score Model is only based on the quantitative data (financial variables), it is recommend that qualitative information (non-financial factors) should be taken into consideration in assessing the financial position of companies. The auditors’ opinion on going concern considered both financial and non-financial factors and therefore could be incorporated to formulate a financial prediction model to improve the accuracy of financial distress prediction for Malaysian PLCs.
The theoretical framework of a Malaysian prediction model is illustrated below:
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A new model known as YHL Z-Score Auditors’ Opinion Model will be developed whereby auditors’ opinion on going concern will be incorporated into Altman’s Z-Score Model as the 6th dependent variables as illustrated below:
   
 Z = a1X1+b2X2+c3X3+d4X4+e5X5+f6X6
where


a1, b2, c3, d4, e5, f6
  
= coefficients formulated based on Malaysian data

X1 



= Working Capital / Total Assets

    
X2



= Retained Earnings / Total Assets

    
X3 



= Earnings before Interest and Taxes / Total Assets

    
X4 



= Market Value of Equity / Book Value of Debt

    
X5 



= Sales / Total Assets

X6 



= Auditors’ opinion on going concern

    
Z = Overall index or Z Score

The objective of the new model is to improve the effectiveness of Altman’s Z-Score Model using Malaysian data to predict financial distress amongst PLCs in Malaysia:
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