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Predicting the sustainability of a business is crucial to prevent financial losses among shareholders and investors. This study attempts to evaluate the Altman model for predicting corporate failure in distressed and non-distressed Malaysian companies based on the data of financially troubled companies which are classified as Practice Note 17 (PN17) and matching similar non-PN17 companies during the period 2013 to 2017. This study utilizes panel ordinal and panel random effects regressions. Findings show that the liquidity, profitability, leverage, solvency, and efficiency ratios are negatively significantly associated with corporate failure and bankruptcy. The leverage ratio is determined to be the strongest indicator of bankruptcy, followed by profitability, liquidity, solvency, and efficiency ratios. The findings will help companies' management bodies implement suitable strategies to prevent further financial leakage, thereby ensuring continuous and sustainable return on investment and profits for investors and shareholders.

Introduction

Financial failure is defined as the inability of a company to pay its current liabilities or debts [START_REF] Beaver | Financial ratios as predictors of failure[END_REF][START_REF] Zeytinoglu | Financial failure prediction using financial ratios: an empirical application on Istanbul Stock Exchange[END_REF]Geng, Bose & Chen, 2016;[START_REF] Ross | Corporate Finance[END_REF] and may lead to bankruptcy or liquidation. Financial distress in a company can adversely affect performance by giving rise to high leverage and low liquidity, efficiency, and profitability. Moreover, financial distress can affect a company's liquidity position, which is measured by the amount of working capital. Numerous highly leveraged companies are unable to renegotiate their debt agreement as a consequence of their inability to maintain liquidity. Thus, they may face the risk of restructuring, liquidation, acquisition, or being the target of a merger takeover [START_REF] Andualem | Determinants of Financial Distress in Manufacturing Firms of Ethiopia[END_REF]. As well, financial failure is closely linked to fraudulent financial reporting [START_REF] Arshad | Prediction of Business Failure and Fraudulent Financial Reporting: Evidence from Malaysia[END_REF] because a company in financial distress tends to have an incentive to commit fraud. Thus, the financial failure of a company has severe consequences leading to corporate failure in the future.

Understanding the causes of corporate failure is crucial. Recognizing the symptoms of corporate failure as well as understanding its causes may help owners or senior management take measures in advance that can hinder or prevent bankruptcy. Therefore, a study on the prediction of corporate failure is important for ensuring that a company can survive and continue to operate over a long period. Early detection can help management supervise a company's working capital and capital structure efficiently and effectively, thereby minimizing costs associated with corporate failure [START_REF] Ross | Corporate Finance[END_REF]. A company may be rescued and may avoid bankruptcy if corporate failure can be predicted early and accurately.

In Malaysia, the classification of PN17 companies (Practice Note 17) refers to generally financially troubled companies. The designation of a PN17 company is given by Bursa Malaysia to a company when it is either financially distressed or does not have a core business or has failed to meet minimum capital or equity and companies' shareholders' funds are less than 25% of their total paid-up capital. Furthermore a listed company will also be designated as the PN17 company if the receivers have been appointed to take control of the assets of the company and if an adverse opinion in the listed company's latest audited financial statements and its ability to continue as a going concern have been expressed by the auditors (Bursa Malaysia Listing Requirement, 2018).

Companies that fall within the definition of PN17 will need to submit their regularization plan to the Securities Commission and the Stock Exchange within 12 months to restructure and revive their company in order to maintain listing status on the stock exchange. There are many reasons for the changes in the status of listing companies on the Malaysian Stock Exchange. It may be due to changes in management, risk profile, management team's experience, foresight, financial appetite or over-gearing. Under these circumstances and following the Stock Exchange rules, affected companies will be removed from the official list of Bursa Securities, after the imposition of the suspension, and delisting procedures against the companies in the wake of their failure will be regularized.

Based on the above discussion, we use the term PN17 companies to refer to those companies that are known as corporate failures or financially failed companies. Non-PN17 companies, on the other hand, refer to financially sound companies. Bursa Malaysia takes a stringent view of breaches of the Stock Exchange Rules and Listing Requirements since these breaches have the potential to undermine investors' rights and level of protection. However, only a few studies on PN17 and non-PN17 Malaysian companies have been published owing to the limited financial and non-financial data available on such companies. Companies make a major contribution to a country's economy and people's incomes. Understanding the company's financial performance and position helps top management, shareholders, creditors and potential investors to make the appropriate decision. As such, there is a need for a sound prediction model to identify and predict how well a company will function well into the future.

Previous studies have used varying ratios to detect symptoms of financial distress and predict corporate failure [START_REF] Sayari | Industry specific financial distress modelling[END_REF][START_REF] Sori | Financial ratios, discriminant analysis and the prediction of corporate distress[END_REF][START_REF] Abdullah | Predicting corporate failure of Malaysia's listed companies: comparing multiple discriminant analysis, logistic regression and hazard model[END_REF]. A company can reduce the risk of corporate failure if a consensus can be reached on which types of financial ratios are the best indicators for predicting corporate failure [START_REF] Liang | Financial ratios and corporate governance indicators in bankruptcy prediction: A comprehensive study[END_REF][START_REF] Alifiah | Prediction of financial distress companies in the consumer products sector in Malaysia[END_REF]. Moreover, financial ratio analysis is one of the practical tools used to track companies that are highly vulnerable to bankruptcy [START_REF] Mohammed | Using Altman's model and current ratio to assess the financial status of companies quoted in the Malaysian stock exchange[END_REF]. Liquidity, profitability, leverage, solvency, and efficiency ratios are the most common financial ratios used in corporate failure research [START_REF] Abdullah | Predicting corporate failure of Malaysia's listed companies: comparing multiple discriminant analysis, logistic regression and hazard model[END_REF]. However, empirical findings have presented mixed results, thereby making it difficult to ascertain which ratio can determine and predict corporate failure accurately [START_REF] Ong | Corporate failure prediction: a study of public listed companies in Malaysia[END_REF][START_REF] Md | Turnaround prediction of distress companies: Evidence from Malaysia[END_REF]. In addition, financial ratios used to predict corporate financial difficulties differ depending on the industry [START_REF] Sayari | Industry specific financial distress modelling[END_REF].

The Altman Z-score model is the most common and effective tool used worldwide [START_REF] Altman | Financial ratios, discriminant analysis and the prediction of corporate bankruptcy[END_REF][START_REF] Md | Turnaround prediction of distress companies: Evidence from Malaysia[END_REF][START_REF] Arshad | Prediction of Business Failure and Fraudulent Financial Reporting: Evidence from Malaysia[END_REF]. For the last five decades, this model has remained the established tool for assessing companies' business performance. However, few current studies exist on the prediction of corporate failure, especially in the context of Malaysia. Prior to 2010, numerous studies predicting corporate failure were conducted, for example on the accounting fraud in the case of Enron and many others in the wake of the Global Financial Crisis. However, the findings of such studies may not be relevant owing to recent developments such as technological advances, globalization, and changes in accounting procedures and rules. Hence, this study seeks to use recent data to determine a predictor of corporate failure by using the Altman Z-score model.

There are some limitations related to Z-score when it used to predict corporate failure. The computation of the Z-score used historical data which may be obsolete and irrelevant. Further, the data is only accurate as of the data that goes into it as such using Z-score may tempt the preparer of the financial statement to misrepresent the company's financial health. Finally, the Z-score value may not be useful for new companies with little earning or no earning capacity, regardless of their strong financial health, and they will score a low value [START_REF] Hallas | Altman Z-Score as an indicator of financial health[END_REF]. Altman Z-score models also have too much focus on company assets (Paradi, Wilson and Yang, 2014). Thus, Z-score cannot be used as an absolute predictor of corporate failure. However, Zscores are a powerful metric to provide an unbiased assessment of a company's financial health [START_REF] Hallas | Altman Z-Score as an indicator of financial health[END_REF][START_REF] Gowri | Assessing the financial health of selected automobile companies in india: A Quantitative approach using the Z score multi discriminant financial analysis[END_REF].

Previous studies have suggested that investors should keep a vigilant eye on their investments and consider checking their companies' Z-score regularly [START_REF] Md | Turnaround prediction of distress companies: Evidence from Malaysia[END_REF]. A deteriorating Z-score can signal impending trouble [START_REF] Altman | Financial ratios, discriminant analysis and the prediction of corporate bankruptcy[END_REF]. Therefore, the Z-score can be used not only as a gauge of relative financial health but also as a predictor of financial distress. Arguably, the model can best be used as a quick assessment of financial health; however, a detailed analysis should be conducted if the score indicates a problem [START_REF] Altman | Financial ratios, discriminant analysis and the prediction of corporate bankruptcy[END_REF][START_REF] Altman | Zeta Analysis: A new model to identify bankruptcy risk corporation[END_REF]. Hence, this study contributes to the current literature on the prediction of corporate failure, especially on the subject of Malaysian companies. The findings will help the management of companies to implement suitable strategies to prevent further financial leakage and the regulatory bodies to determine and monitor the risky companies.

There are numerous artificial intelligence (AI) systems which have been developed and can accurately predict corporate failure. For example, Expert System (ES), Neural Networks, Self Organizing Map, Data Envelopment Analysis (DEA) and Multi-Layer Perception. However, all these so-called AI systems do have their flaws. Expert System (ES) is an artificial intelligence computer system that emulates the decision-making ability of a human expert. Application of ES areas includes classification, diagnosis, monitoring, control, design, scheduling and planning, and generation of options. Even though ES is powerful in predicting corporate failure, it has several limitations whereby the system has no common sense in making decisions and is unable to explain the logic and reasoning behind a decision (Appiah, Chizema and Arthur, 2015). A Neural Network (NN) is better than ES because it can adapt its criteria to match better the data it analyses. Similar to ES, NN is also unable to provide a clue as to why and how the problem identified can be solved. This is because the problem has to be translated into numerical values before being introduced to NN (Al-Haroot, 2016). Self Organizing Map can improve a model's reliability and accurately forecast the likelihood of corporate failure beyond the one year compared to other methods such as Neural Network, logistic regression and discriminant analysis [START_REF] Jardin | Predicting corporate bankruptcy using a self-organizing map: An empirical study to improve the forecasting horizon of a financial failure model[END_REF]. Another tool -Data Envelopment Analysis (DEA)aims to make classifications of corporate failure and sound (healthy) company. This tool makes it possible to compare efficiency between several units, units, departments, companies and tools, but it only measures relative efficiency, not maximum or the best efficiency [START_REF] Paradi | Data envelopment analysis of corporate failure for non-manufacturing firms using a slacks-based measure[END_REF]Pablo and Manuel, 2014). For these reasons, this study uses Altman's Z-score to assess the financial health of PN17 companies with matching non-PN17 companies.

This paper is organized into five sections. The next section reviews the relevant literature and explains the hypotheses development. Section 3 describes the research methodology, and Section 4 presents the key findings and analysis. The final section includes the discussion and concludes the study.

Literature Review and Hypotheses Development

Liquidity

Liquidity is an important financial indicator that measures whether a company has the ability to meet its short-term liabilities without incurring undesirable losses [START_REF] Ross | Corporate Finance[END_REF]. Liquidity risk may arise from the ineffective use of assets, which is highly challenging compared with other financial risks. According to [START_REF] Brigham | Financial Management: Theory & Practice[END_REF], the higher the liquidity ratio, which is measured by the current or quick ratio, the more able a company is to pay its obligations. This phenomenon exists because a company has a larger proportion of assets value relative to its liabilities value. Conversely, a low liquidity ratio generally indicates that a company's liabilities are greater than its assets, thereby suggesting that the company in question would be unable to pay off its obligations when they are due at that point. Although a low liquidity ratio indicates that a company is experiencing financial difficulties in meeting daily shortterm liabilities (Ma'aji, [START_REF] Ma'aji | Predicting financial distress among SMEs in Malaysia[END_REF], it does not necessarily mean bankruptcy for that company [START_REF] Brigham | Financial Management: Theory & Practice[END_REF]. [START_REF] Yap | How well do financial ratios and multiple discriminant analysis predict company failures in Malaysia[END_REF] argued that liquidity and profitability ratios are most useful in predicting a company's success or failure. [START_REF] Wijekoon | An integrated model to predict corporate failure of listed companies in Sri Lanka[END_REF] likewise argued that liquidity is a significant predictor, and the authors' results found that the working capital to total assets ratio has an explanatory power to predict corporate failure. Md Zeni and Ameer (2010) confirmed that the quick ratio is a powerful tool for predicting corporate failure. Similarly, [START_REF] Megaravalli | Firm age and liquidity ratio as predictors of firm growth: evidence from Indian firms[END_REF] find in their analysis that liquidity ratio is one of the significant predictors of firm growth and default. Meanwhile, [START_REF] Ong | Corporate failure prediction: a study of public listed companies in Malaysia[END_REF] determined that all the five ratios, including the liquidity ratio, act as satisfactory predictors of financial distress in companies in Malaysia. Thus the following hypothesis is posited.

H1:

The liquidity ratio has a positive relationship with the Z-score and a negative relationship with corporate failure.

Profitability Ratio

Income ratios are closely linked to profitability ratios, which sheds light on the overall effectiveness of management regarding returns generated by sales and investments [START_REF] Ross | Corporate Finance[END_REF]. Retained earnings generally consist of a company's increasing net income less any net losses and declared dividends. In general, a firm with a poor profitability record may be regarded as potentially bankrupt [START_REF] Altman | Financial ratios, discriminant analysis and the prediction of corporate bankruptcy[END_REF]). Md Zeni and Ameer (2010) suggested that monitoring distress in companies by using the profitability ratio is appropriate, as it can signal that a company is in trouble. [START_REF] Brigham | Financial Management: Theory & Practice[END_REF] explained that the net income to total assets ratio is a profitability ratio that measures the net income produced by total assets during a period by comparing the net income with the average total assets. In other words, the return on assets ratio measures the efficiency of a company to manage its assets to produce profits during a certain time period. [START_REF] Appiah | Predicting corporate failure: some empirical evidence from the UK[END_REF] found out that the net profit margin is superior to the gross profit margin, in terms of its significant contribution to the Z-score, in discriminating between failed and non-failed UK manufacturing companies. [START_REF] Mitroussi | Performance drivers of shipping loans: An empirical investigation[END_REF] state that profitability measures are closely associated with company failure. However, the latter slightly exceeds the former by using the univariate analysis. Similarly, [START_REF] Ong | Corporate failure prediction: a study of public listed companies in Malaysia[END_REF] determined that the profitability ratio is significantly associated with corporate failure. The profitability ratio is considered to be a critical feature of the financial ratio, which can effectively predict bankruptcy if used with a corporate governance indicator [START_REF] Liang | Financial ratios and corporate governance indicators in bankruptcy prediction: A comprehensive study[END_REF]. For this reason the following hypothesis is developed based on the above discussion.

H2: The profitability ratio has a positive relationship with the Z-score and a negative relationship with corporate failure.

Leverage Ratio

The debt to equity (D/E) ratio, which is essentially a leverage ratio, is one of the most frequently used ratios for evaluating a company's financial health. According to [START_REF] Brigham | Financial Management: Theory & Practice[END_REF], the D/E ratio provides a primary measure of a company's ability to meet its financing obligations as well as its financing structure regardless of whether it comes more from equity investors or more from debt financing. A high or increasing ratio indicates that a company is overly dependent on financing from creditors as opposed to capital provided by equity investors. This ratio is calculated by dividing the total assets of a firm with its earnings before interest and tax (EBIT) reductions [START_REF] Brigham | Financial Management: Theory & Practice[END_REF]. Essentially, the D/E ratio is a measure of the true productivity of a firm's assets, abstracting from any tax or leverage factors. Given that a firm's ultimate existence is based on the earning power of its assets, this ratio appears to be especially appropriate for studies on corporate failure.

Furthermore, this ratio is important because it is one of the factors considered by lenders.

Lenders may be unwilling to extend further credit to a company if they perceive that this ratio is becoming uncomfortably high. This reaction is because aggressive leveraging practices is generally associated with high levels of financial risks. To make matters worse, a firm that depends heavily on debt may have volatile earnings resulting from additional interest expenses [START_REF] Ma'aji | Predicting financial distress among SMEs in Malaysia[END_REF], which result in low profits. Therefore, bankruptcy may occur when the cost of debts becomes too much for a company to handle. [START_REF] Khaliq | Identifying financial distress firm: A case study of Malaysia's Government Linked Companies (GLC)[END_REF] revealed that determinants such as current and debt ratios can be used to predict bankruptcy. The authors' results showed that a significant relationship exists between variables and Z-scores that determine financial distress in government linked companies (GLC) in Malaysia. In addition, [START_REF] Ma'aji | Predicting financial distress among SMEs in Malaysia[END_REF] found that debt ratio is positively related to corporate failure in small and medium-sized enterprises.

Haider, Ou and Pettit (2019) confirm that debt ratio is an important factor in examining companies' financial performance and corporate failure. Furthermore, Amendola, Restaino, and Sensini (2011) investigated factors that influence financial distress in Italian companies based on three different market exit types, namely, bankruptcy, liquidation, and inactivity. These authors concluded that gearing has a negative relationship with inactive states of a company but a positive impact on the probability of a company becoming bankrupt. This finding indicated that factors influencing a company's financial distress differ depending on the probability of exit types. Thus, the following hypothesis is developed based on the above argument.

H3: The leverage ratio has a positive relationship with the Z-score and a negative relationship with corporate failure.

Solvency Ratio

The solvency ratio shows how much a firm's assets can decline in value (which is measured by the market value of equity) before liabilities exceed assets and the firm becomes insolvent [START_REF] Altman | Financial ratios, discriminant analysis and the prediction of corporate bankruptcy[END_REF]). This ratio is measured by dividing the market value of equity by total liabilities. That is, the solvency ratio measures the amount of debt and other obligation expenses used in company business relative to the amount of owner equity invested in the business [START_REF] Ross | Corporate Finance[END_REF]. In other words, the solvency ratio is an indicator of a business's ability to repay all financial obligations when all assets are sold as well as its ability to continue operating as a viable business after financial adversity occurs. This ratio is important for company owners and investors, as it shows the market's reaction to a company's financial position in some sense. Generally, the higher the value of the ratio, the better it is for a company. This ratio has been used repeatedly to predict corporate failure, as it appears to be one of the financial ratios for measuring the Altman Z-score.

Wang and Campbell (2010) used the Z-score of the original Altman model, which includes the market value of equity to total liabilities, as one of the predictors. The authors revealed that the model has a significant predictive ability. This ratio has likewise been included in the Zeta model, which is an improvement of t h e o r i g i n a l Altman model. The Zeta model for assessing corporate bankruptcy risk, which was developed by [START_REF] Altman | Zeta Analysis: A new model to identify bankruptcy risk corporation[END_REF], demonstrates considerably improved accuracy compared with the existing failure classification model. [START_REF] Nguyen | Enterprise risk management and solvency: The case of the listed EU insurers[END_REF] consider that firms' solvency ratio is able to predict financial vulnerability. [START_REF] Liang | Financial ratios and corporate governance indicators in bankruptcy prediction: A comprehensive study[END_REF] employed seven financial ratio categories and five corporate governance indicator categories for predicting bankruptcy in Taiwanese companies. The authors identified that apart from factors such as different ownership structure types, the solvency ratio is a major key factor that can predict bankruptcy. Hence, the following hypothesis is developed.

H4:

The solvency ratio has a positive relationship with the Z-score and a negative relationship with corporate failure.

Efficiency Ratio

Ross et al. ( 2018) suggested that efficiency ratios can help companies' management teams assess how well it generates income by assessing the use of credit, inventory, and assets. Moreover, the efficiency ratio measures the current performance of a company. This ratio shows the rate at which a company collects money for its credit sales or the frequency of inventory turns in a given period. This ratio is an easy way to measure company ability and efficiency in managing its assets with reference to the revenue generated [START_REF] Brigham | Financial Management: Theory & Practice[END_REF]. The higher the ratio, the smaller the investment required to generate sales revenue and thus the higher the profitability of the company. Therefore, a company with a high total assets turnover ratio can operate with fewer assets compared with a less efficient competitor and thus requires less debt and equity to operate. [START_REF] Ong | Corporate failure prediction: a study of public listed companies in Malaysia[END_REF] proved that five financial ratios are significant and useful in predicting corporate failure in Malaysia, namely, current asset turnover, asset turnover, days sales in receivables, cash flow to total debts, and total liabilities to total assets. [START_REF] Yang | Data envelopment analysis may obfuscate corporate financial data: using support vector machine and data envelopment analysis to predict corporate failure for nonmanufacturing firms[END_REF] developed a model to predict corporate failure by combining data envelopment analysis (DVA) and support vector machines (SVM). They detected a efficiency ratio which is significant for predicting corporate failure and bankruptcy. Alifiah et al. (2014) likewise argued that efficiency ratios help predict corporate failure, and their results found that the total asset turnover ratio can be used to predict financial distress among companies in the trading and services sector in Malaysia. Therefore, the following hypothesis is put forward.

H5:

The efficiency ratio has a positive relationship with the Z-score and a negative relationship with corporate failure.

As seen in Figure 1 below, the independent variables used in this study are liquidity ratio, profitability ratio, leverage ratio, solvency ratio and efficiency ratio. Meanwhile, the dependent variable used in this analysis is corporate failure which is measured by Z-score. 

Methodology

The final sample in this study included only 14 PN17 companies and a matching sample of 14 non-PN17 companies, as seven (7) companies were excluded owing to the unavailability of data or changes in the calendar year for the period 2013-2017. The list of PN17 companies and non-PN17 companies involved in this study is presented in Appendix 1.

The sample of PN17 companies is selected based on the Bursa Malaysia database which is available as of 31 December 2017. The non PN17 companies are selected based on three criteria and the first is the annual report of the non-PN17 companies, which must be available from 2013-2017. For the second, the non-PN17 company must be operating in the same industry as the PN17 company sample. Thirdly, the chosen non-PN17 company has to be of the same size or comparable size as the PN17 company. The company size is measured by the total assets. In this case, if all the non-PN17 companies' total assets in the same industry are higher than the PN17 company, the one with the smallest assets value will be selected.

Data

Yearly data obtained from the Thomson Reuters Datastream were used for this study. As of October 31, 2018, 22 public listed companies from different sectors such as consumer products, trading and services, industrial products, finance, and properties were classified as PN17 companies. These 22 PN17 companies were then matched with non-distressed companies by using the criteria of the same industry and closest asset size. The Thomson Reuters database was used to obtain a control sample of healthy companies from the same period. However, owing to the different nature of business in the finance sector, one PN17 finance company was specifically excluded from the consideration, as its business differs from the chosen set and would sufficiently generate a bias in the outcome of the analysis [START_REF] Beaver | Financial ratios as predictors of failure[END_REF]. The final study sample involved 14 PN17 companies and a matching sample of 14 non-PN17 companies, as seven companies were excluded after the screening process owing to the unavailability of data or changes in the calendar year for the period 2013-2017 (see Appendix 1: List of PN17 Companies and Non-PN17 Companies).

Mohammed ( 2012) and [START_REF] Norliza | Forecasting the Probability of Default of PN17 Company using KMV-Merton Model[END_REF] state in regard to PN17 that the Malaysian Stock Exchange (Bursa Malaysia) classified some companies as PN17, specifically Practice Note 17/2005. They added those companies encountered financial distress and operational crisis and as such, default in loan interest and principal repayments. Auditors have expressed adverse opinions on the companies and their inability to provide a solvency declaration. The companies under the list have suspended or ceased all or a major part of their operations. Therefore, investors can easily discover if the companies have good fundamentals and procedures in place and feel it is safe to invest in them.

Measurement of Variables

Previous studies have determined corporate failure by using various corporate failure prediction models. The present study followed previous studies in the selection of financial ratios used in the 1968 Altman model to predict corporate failure as examined by [START_REF] Mohammed | Using Altman's model and current ratio to assess the financial status of companies quoted in the Malaysian stock exchange[END_REF] and [START_REF] Ishioma | Bankruptcy prediction using Altman Z-score model: a case of public listed manufacturing companies in Malaysia[END_REF]. The present study predicted corporate failure by using the liquidity, profitability, leverage, solvency, and efficiency ratios. • A Z-score below 1.8 indicates that a firm is headed for bankruptcy or the probability of being in financial distress. This score is denoted by "3."

• A Z-score between 1.8 and 2.99 is a statistical "grey area," which indicates the possibility of bankruptcy; therefore, further examination should be undertaken. This score is denoted by "2."

• A Z-score above 2.99 indicates that a firm is unlikely to experience bankruptcy and is considered "safe" based on financial figures. This score is denoted by "1."

Liquidity (X1)

Working capital / total assets = (current assetscurrent liabilities) / (current assets + fixed assets)

Profitability (X2)

Retained earnings / total assets = (retained earnings) / (current assets + fixed assets)

Leverage (X3)

EBIT / total assets = (EBIT) / (current assets + fixed assets)

Solvency (X4)

Market value of equity / book value of total liabilities = (outstanding shares x share price) / total liabilities Efficiency (X5) Sales / total assets = revenue / (current assets + fixed assets)

Model Specification

This study ran the following two econometric models to draw inferences:

Corporate Failure = (Liquidity, Profitability, Leverage, Solvency, Efficiency) (

Z-score = (Liquidity, Profitability, Leverage, Solvency, Efficiency)

(2)

Equation 1 measured the impact of liquidity, profitability, leverage, solvency, and efficiency on corporate failure. Given that corporate failure is an ordinal variable, the study ran the panel ordered regression for Equation 1. The objective of these models was to estimate the probability that an observation with particular characteristics will fall into one of the specific ordered categories. The ordinal regression was also tested according to the logit and probit models.

Equation 2 measured the impact of liquidity, profitability, leverage, solvency, and efficiency on the Z-score value. Given that the Z-score is a ratio variable, the study ran the fixed effects, random effects, and the pooled ordinary least squares (OLS) regressions for Equation 2. A fixed effects model is a statistical model in which model parameters are fixed or non-random quantities. However, a random effects model is a special case of a fixed effects model in which model parameters are random variables. Furthermore, the study ran the Hausman test and the Breusch-Pagan Lagrangian multiplier (LM) test to determine the appropriate model from the fixed effects, random effects, and pooled OLS models.

Results and Analysis

Descriptive Analysis

As expected, the descriptive statistics for the dependent variable in this study, which was corporate failure measured by the Z-score, showed that the mean for the PN17 companies was 1.44, with a standard deviation of 2.19. The minimum and maximum values for the PN17 companies were between -4.35 and 10.07, respectively. In contrast, the mean for the non-PN17 companies was 3.26, which signified a higher Z-score value compared with the PN17 companies (1.44). The standard deviation for the non-PN17 companies was 2.92. Additionally, the minimum and maximum values for the non-PN17 companies were between -0.979 and 12.637, respectively. Based on the not-to-pool decision, this study further ran the Hausman test to identify the appropriate model from the fixed effects and random effects models. Since the ϰ 2 was not significant, the appropriate model was the random effects model. 

(5) = (b-B)'[(V_b-V_B)^(-1)](b-B) = 2.53
Prob>Chi 2 = 0.7726

Discussion and Conclusion

Corporate bankruptcy is certainly a proven fact of business and the early detection of impending corporate distress is not an envied task. This study contributes to the existing literature on corporate failure prediction models by providing an understanding of the Malaysian context. This study concludes that the Altman Z-score model is a useful tool for predicting financial failure in public listed companies in Malaysia. This study leads to several conclusions. First, the financial health of the PN17 companies listed on the Malaysian Stock Exchange is poorer than that of the non-PN17 companies, as measured by the Altman Z-score model. The companies are analyzed by using the descriptive analysis to show the mean difference between the PN17 and non-PN17 companies. Results show a significantly large difference between the two sets of companies, specifically, that the non-PN17 companies have positive means, whereas the failed companies have negative means. This study likewise proves that not all PN17 companies are financial failures by separating financial-failure and nonfinancial-failure companies based on the Z-score computation for each company.

Based on the logistic regression, all the independent variables (liquidity, profitability, leverage, solvency, and efficiency ratios) are satisfactory predictors of corporate failure in PN17 companies. The leverage ratio is observed to have the highest likelihood of providing adequate and early signals on corporate financial difficulty, followed by the profitability, liquidity, efficiency, and solvency ratios. This finding suggests that all five ratios are important factors for measuring financial health and predicting the possibility of corporate failure. An interesting observation related to the logit and probit regression models is that all the financial ratios have a positive and significant association with corporate failure (Z-score). However, the ordinal logit model provides better results compared with the probit model. Consequently, the results of the study support all the hypotheses proposed in section 2 above.

One main limitation of the research is that it used financial data but ignored non-financial data such as corporate governance and strategic and forward-looking information, which may be useful to predict corporate failure. Moreover, the generalization of the research is limited because the study was based on Malaysian companies, which have different economic, political, social, and cultural characteristics compared with other countries. The application of the Z-score in this study may present another limitation of this study. The application of artificial intelligence computer systems such as Expert System, Neural Networks and Data Envelop Analysis in future research may help predict corporate failure accurately if the study has a large sample. Future research on this topic may investigate the above limitations to extend the application and generalization of their findings.

Companies' senior management, shareholders and investors need to assess the financial health of the organization and predict its likelihood of surviving. Results of the Z-score will help a company to strategize how the company can survive. In the case of this study, the PN17 companies need to reduce their leverage ratio to a more appropriate value by reducing their dependence on short-term debts. PN17 companies also need to enhance their profitability by maximizing their sales and operating incomes. The company should also manage adequate working capital in order to improve the efficiency of its assets. If this is done appropriately, the chances for the company being sustainable are higher. Being able to predict corporate failure is one way to ensure that a company will be able to prosper economically and remain socially viable in its provision of employment and continue to operate well into the future.

Figure 1 :

 1 Figure 1: Conceptual framework for Predicting Corporate Failure

Table 1 :

 1 Summary of Measurement

	Variables	Measurement
	Corporate failure	Altman's model interpretation:
		Z-score = 1.2 X1 + 1.4 X2 + 3.3 X3 + 0.6 X4 + 1.0 X5
		Scale:

Table 2 :

 2 Descriptive Statistics for PN17 Companies and Non-PN17 Companies

		PN17 Companies			Non-PN17 Companies	
	Variables	Min	Max	Mean	Std.	Min	Max	Mean	Std.
					Deviation				Deviation
	Z-score	-4.346 10.072	1.43990	2.191593	-.979 12.637	3.25896 2.918427
	Liquidity	-.590 .614	.05782	.297702	-.442 .930	.18385	.262162

Table 6 :

 6 Output of Hausman Test

	Variables	Coefficients	(b-B)	Sqrt {diag [V_b-
		(b) fe	(B) re	Difference	V_B]} SE
	Liquidity	1.198782	1.199698	-0.0009162	.0007749
	Profitability	1.400438	1.400155	0.000283	.0004016
	Leverage	3.299194	3.299558	-0.0003643	.0009082
	Solvency	0.6000054	0.6000179	-0.0000126	.000036
	Efficiency	0.9999301	1.000049	-0.0001193	.0004479
	b = consistent under Ho and Ha; obtained from xtreg		
	B = inconsistent under Ha and efficient under Ho; obtained from xtreg	
	Test: Ho: difference in coefficients is not systematic		
	Chi2				

Regression Analysis

This study used an ordinal panel regression based on Equation 1, which included ordinal logit and ordinal probit models. Table 3 summarizes the findings in which all the independent variables in the logit and probit models were significant and had a negative impact on corporate failure, thereby indicating that the higher the value of these performance ratios, the lower the rate of corporate failure. Additionally, the highest probability derived from the leverage ratio, followed by the profitability, liquidity, efficiency, and solvency ratios. Similarly, for Equation 2, which was based on the Hausman test and the Breusch-Pagan LM test, the random effects model was more appropriate than the fixed effects model and the pooled OLS model. All the coefficients were significant and had a positive impact on the Zscore value. Table 4 below summarizes the findings. 

Diagnostic Test

Initially, this study ran the LM test to determine whether the appropriate model was the pooled OLS or the non-pooled OLS. Given that the ϰ 2 was not significant, the appropriate model was the non-pooled OLS.