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ABSTRACT 

Anticipation of financial distress must be a technique that senior management should be 

versed with since distress borders bankruptcy that later degenerates to failure. The impact 

of bankruptcy is quite expensive to a firm financially and the extent of damage to 

reputation of a firm to its lenders, suppliers among other stakeholders. Prediction of 

financial distress is challenging and has attracted many scholars to undertake academic 

studies. 

This study sought to establish the effectiveness of Altman’s Z- model among all listed 

firms in the republic of Kenya. All the listed firms at NSE between 2012 and 2016 were 

used as the population of this study. The audited financial reports published on the NSE 

investors’ handbook formed the source where secondary data was mined. 

Results of the study indicated that the model predicted 6 out of 7 firms as financially 

distressed. This represent 86 per cent correct prediction and 14 per cent incorrect 

prediction of firms currently considered financially distressed. Further, results for 8 firms 

currently considered to be financially healthy showed that the Z-model was able to 

predict 7 firms correctly representing 87 percent success. The results obtained in this 

study proves that Altman’s Z model is still reliable and effective and therefore all listed 

firms in Kenya should use it for anticipating financial distress. 

The study established that financial distress originates from internal operations of firms, 

which is an obligation of CMA and NSE to keep watch of. The study recommends that 

CMA and NSE should exercise its power and if possible, introduce financially stability 

strategy as a requirement for listing at NSE. The  study indicate gaps for areas that 

require further studies among them prediction of financial distress for SMEs and effect of 

the age of listing of a firm to financial health of a company. 
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CHAPTER ONE 

INTRODUCTION 

1.1 Background of the Study 

Financial distress is a term describing a situation in a firm where it is incapable of paying 

its financial obligations when and as they fall due from its declining cash flows and as a 

result the market value of the firm falls drastically (Whitaker, 1996). Financial distresses 

manifest itself through cash shortages but must be accompanied by reduction in market 

value of a firm. Events indicating that a firm is in financial distress included: dividend 

reductions, firms winding up their operations, losses and businesses laying off workers. 

Financial distress is a major challenge affecting many firms in developing and 

transitional economies due to inadequacy of liquid assets in the balance sheet to cover its 

financial obligations. The recent global financial crisis and a number of external factors 

has resulted to increased cases of business failure and Kenya airways has not been spared 

either. Researchers and business stakeholders have shown a lot of interest in financial 

distress because of how it has crippled many companies. 

 

Financial distress not only ruins a company’s financial system but also weakens its 

internal structure and its relationship to stakeholders. Furthermore, it interferes with the 

attitudes of the workers towards their duties which might lead to many workers leaving 

the service. A company might be forced to dissolve if by any chance it loses quite a large 

amount of its human and financial (Natalia, 2007). Financial distress must be identified 

and eliminated completely using any means possible because it leads to wastage of funds 

both directly and indirectly. An incorporated business goes through financial distress 
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when it fails to honour its financial obligations. Despite of a levered business having tax 

shield benefits, it is always in danger of distress because of expenses that come financial 

obligations. The worth of a business in financial difficulties declines drastically owing to 

cost of the debt as shown in this equation: 

Value of the firm= Value of equity finance+ PV of tax shield – PV of cost of financial 

distress. 

Theories have been developed to support the study of financial distress. Entropy theory 

developed by Aziz and Dar (2006) stated that changes occurring in the balance sheets of 

a firm over a specified period can assist in forecasting financial distress. Secondly, cash 

management theory put emphasis on prudent management of cash inflows and cash 

outflows. Cash management function of a business fails when there is no equilibrium 

between cash getting into the business and cash going out of the business. Financial 

distress sets in when such an imbalance persist for quite some time which later leads to 

business failure (Aziz and Dar, 2006). According to credit risk theory financial distress 

sets in when debtors fail to honor their promise of paying debts on time and as a result the 

firm is exposed to credit risk because it has inadequate 

 

1.1.1 Financial Distress 

Opler and Titman (1994) expounds financial distress in details as an expensive state that 

impacts on the relationship to lenders and non-monetary external parties. As a result, a 

firm finds it difficult to obtain more finances and carry the financial burden of 

maintaining the crippled relationship. “Financial distress” is applied in undesirable 

manner with an aim of describing the financial position of a firm faced with a short term 
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illiquidity and with the problems that follow in meeting financial obligations when they 

fall due and to the full extent (Gordon, 1971). Gordon emphasized that financial strain is 

only a part of the process that precedes failure and reorganization, and would be prudent 

to describe it in terms of the sources of finance and valuation of its securities. The firm 

finds itself in this position the moment it’s incapable to generate returns and leverage 

exceeds the worth of the firm’s total assets.  

 

According to Whitaker (1999), financial distress is an important occasion that divides the 

period of the company’s financial prosperity from the duration of financial troubles and a 

lot of corrective initiatives must be carried out to overcome this unhealthy position. 

Research done by Andrade and Kaplan (1998) establish two kinds of financial strain: 

default on financial obligation is first, and efforts in reorganize the debt with an intention 

of avoiding defaulting the financial obligation. Financial distress happens whenever a 

firm is incapable of paying its liabilities to the loaners (Andrade and Kaplan, 1998). 

Distress is normally preceded by a volatile cash flow that changes negatively from 

positive to negative. The reduction in dividend that follows is a clear sign that the firm 

has moved to the next level leading to nonpayment of debts. Defaulting debts is followed 

by debt restructuring which usually aims at decreasing potential risks associated with 

bankruptcy.  

 

Scholars have come up with a list of factors that they believe causes financial distress 

among them poor management, unplanned expansion, too much competition, excess 

leverage, many legal suits, and unfavorable contracts (Natalia, 2007). Jahur and Quadir 



4 
 

(2012), describe inadequacy of startup capital as a major cause of financial distress. In a 

research done by Ooghe and Prijcker (2008), corporate failures or bankruptcy is normally 

caused by the unsuitable management qualities and skills, lack of corporate policy and 

poor strategies. According to Chao, Lipson and Loutskina (2012), a firm has high 

chances of plunging into financial distress especially where the competitor establishes 

quite innovative and attractive product which lowers the demand of the firm’s products 

(Jahur and Quadir, 2012).  

 

1.1.2 Altman’s Failure Prediction Model 

Altman came up with some discriminant functions; Altman’s Z-score was first and was 

established in 1968 with the help of public organization classified by sector and 

magnitude. The model has very high forecasting capabilities two years before 

bankruptcy. In 1968 Altman reviewed the model to form a second model known as the 

Altman Z’-score (1993) that differs with the previous on the discrimination zones. The 

second model was then revised to form the third model called the Altman Z”-score 

(2006) which deviates from the other two MDA models because using only four financial 

ratios and its discrimination zones is lower. In sampling and studying a large number of 

bankruptcies Altman found out that some financial ratios have more forecasting 

capabilities than others in foretelling financial strain and insolvency. 

 

A financial ratio is a relationship between two numerical numbers picked from a firm's 

financial statements (Pandey, 2010). In his description of financial analysis, Edmister in 

1972 says that ratios are employed as a standard for assessing the financial position and 
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achievements of an enterprise. Financial ratios users vary and include existing managers 

current and would be shareholders and by lenders of a firm. The comparison of firms in 

terms of strengths and weaknesses can be done easily by financial analysts using 

financial ratios. The most important component of multivariate discriminant analysis is 

derived from financial ratios of a firm. This attests that the financial wellbeing of a firm 

can be tracked by two major tools namely ratio analysis and financial analysis.   

 

Financial ratios have many things in common hence they are examined in connection to 

each other. Potential problems or signs in specific departments of a firm can be identified 

by comparing changes in ratios and cash flow graphs with businesses in the same 

industry (Altman, 2006). For instance, a current ratio in an upward trend implies 

deficiency in utilizing net current assets which is likely to be manifested by a fast cash 

conversion cycles (CCC), low debtors’ turnover and below average return on investment. 

Benjamic and Terry (1997) in their studies discovered that solvent firms normally have 

volatile cash flow trend three years prior to bankruptcy. These findings were arrived at 

after the two scholars used trends compared three net cash flows of several financial 

stable firms. 

 

1.1.3 Predicting Financial Distress Using Altman’s Model 

Research indicates that majority of successful empirical models that differentiated 

between solvent firms from insolvent ones were established in mid 1960s. Beaver and 

Altman’s research work on classification of business failures in 1966 and 1968 

respectively pioneered models for predicting financial distress. Altman (1968) model 
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employed multivariate discriminant analysis on a collection of 33 unsuccessful and 

successful organisations and from the outcome he concluded that five financial ratios had 

the ability to differentiate between solvent and insolvent firms. These five ratios forming 

the backbone of the z-score are derived from the financial statements and incudes: 

working capital to total assets, retained earnings to total assets, return on total assets, 

market value of equity to total liabilities, and sales to total assets. The above ratios are put 

in the formula in the same mentioned arrangement according to their level of importance. 

 Z-score = 1.2 (d1) +1.4 (d2) +3.3 (d3) +0.6(d4) +0.999(d5). 

 

The level of financial strain is decided depending on the score of the firm. A score above 

2.99 implies that a firm healthy financially while a score ranging from 1.81 to 2.99 

indicate that a firm is experiencing financial challenges that might lead financial distress. 

A firm whose solvency is endangered has a score of 1.81. Researchers argue that this 

model does not have the ability to forecast the financial wellbeing of affirm in isolation, 

but it is capable of providing an overview of the performance according to changes in the 

score.  

The second model which was developed by Altman (1993) utilised five ratios in 

forecasting insolvency. The model was similar to the 1968 one but it differed on 

discrimination zones. The second Z’ score model unique form was: 

Z' = 0.717d1 + 0.847d2 + 3.107d3 + 0.420d4 + 0.998d5 

Where: 

d1 = (Current Assets less Current Liabilities) divide by Total Assets 

d2 = Retained profits divide by Total Assets 
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d3 = Profits before Interest and Taxes divide by Total Assets 

d4 = Book Value of Equity divide by Total Liabilities 

d5 = Sales divide by Total Assets 

The following zones were set to determine the financial state of firms: 

Z' > 2.9 - “Safe” area 

1.23< Z' < 2. 9 - “Grey” area 

Z' < 1.23 - “Distress” area 

In 2006 Altman discovered the third model which utilised four financial ratios compared 

to previous models that used five. These ratios fall under the fields of management 

effectiveness, profitability, liquidity and leverage. 

The model has this form: 

Z’’ = 6.5d1 + 3.26d2 + 6.72d3 + 1.05d4.  

This research study is therefore expected to forecast financial distress of corporates by 

employing a number of financial ratios. 

 

1.1.4 Listed Companies at Nairobi Securities Exchange 

Nairobi Securities Exchange (NSE) was formed in 1954 as a podium of buying and 

selling securities. Nairobi Securities Exchange supports the trading of shares, debentures, 

derivatives and other financial instruments. NSE 20-Share Index together with NSE All 

Share Index (NASI) are the two indices used to measure performance. Since its inception, 

NSE 20-Share Index has been used to measures performance of 20 blue-chip quoted 

companies while the NASI was introduced in 2008 and is an overall indicator of market 

capitalization incorporating all traded shares. The current developments at NSE include 
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demutualization, self-listing and acquisition of its own premises in Wetlands, the 

Exchange House, where its offices and trading floor are located (www.nse.co.ke).  

NSE is regulated by Capital Market Authority to facilitate buying and selling of securities 

of quoted firms. In addition it is mandated by CMA to ensure corporate governance 

among listed companies with an aim of protecting the wealth of investors in these 

companies. NSE memorandum of understanding with other East African bourses has 

made cross listing of shares possible. The quoted firms at NSE are classified into 11 

segments using the type of business they are engaged in as follows: Agricultural segment, 

Automobiles and Accessories division, Banking segment, Commercial division, 

Construction segment, Energy and Petroleum segment, Insurance division, Investment 

segment, Manufacturing division, Telecommunication segment, Growth Enterprise 

Market Segment (www.nse.co.ke). A total of sixty-three firms quoted at the NSE by 

December 31, 2016 were used as the population for this study. 

 

1.2 Research Problem 

The Entropy Theory developed by Aziz and Dar (2006) state that for managers to identify 

firms suffering from distress then they should study the changes occurring in their 

balance sheets using financial statement analysis. The analysis involves use of financial 

ratios or market indicators to assess financial distress risk. Comparison of ratios of each 

company is done one at a time and classification of these companies as either distressed 

or not is done using ratio with a cut-off. 
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Corporate financial distress is a common phenomenon in both the developing and 

developed economies. Corporate failures are linked to enormous financial and 

nonfinancial losses (Ijaz, Hunjra, Hameed, Maqbool, and Azam, 2013). Therefore, the 

ability to timely predict the financial healthiness of a firm is very crucial for the 

concerned stakeholders, including the management, customers, lenders, creditors, 

shareholders, and employees among others.  

 

Kenya has experienced its fair share of companies struggling with financial difficulties 

and almost on the verge of collapsing. The rate of delisting of firms from the NSE since 

1960 indicates the levels of business failures in Kenya. Taking an example of Kenya 

Airways one of the largest airline company in the country. Despite the company’s success 

in the past and it being classified as a blue chip listed company at NSE for some decades. 

The company is currently struggling to pay its creditors and lenders. In addition, the 

company is registering a lot of losses, laying off its workers and the value of the firm has 

reduced drastically. The question arises on to whether these crises could have been 

predicted before the actual events.  

 

Studies have been done by different scholars worldwide on the issue of predicting 

corporate failure. Kiege (1991) carried out a study entailing predicting business failure by 

applying discriminant analysis model. His findings indicated that these model was prone 

to defects due to assumptions applied amongst variables such as linearity, normality and 

independence. Kiragu (1993) used price adjusted data to research on the prediction of 

corporate failure.  Kogi’s (2003) based his research on consistency of financial ratios to 
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analyse prediction model of corporate failure. Odipo and Sitati (2000) carried out a study 

on applicability of the revised Altman prediction model of financial distress. They target 

population for this research was all firms quoted at the NSE. Among the findings 

obtained from the study was that the Z-model could not guarantee similar results in 

different country. 

Grice and Dugan (2001) carried out a research study with an aim of analysing Zmijewski 

(1984) corporate failure prediction models. They found that these models were ‘time 

periods’ sensitive to the extent of models’ accuracy declining when used in different  

financial periods. Majority of these studies, try to test the reliability of already existing 

models in different set up instead of localizing the model to specific environment.  

 

Williams and Ellis (1993) concluded in their study that financial statement analysis 

normally creates an opportunity for analysts to examine the trend performance of a 

company vertically and horizontally. A research study done by Chey et al. (1989), found 

out that financial ratios usually highlight company’s’ strengths and weaknesses especially 

on liquidity. However, financial statements do not contain all resources owned by a firm 

because of valuation challenges. Fridson (1995) in his study emphasized, the importance 

of having a summary all resources owned by a business, however the valuation is quite 

elusive in nature. Secondly, despite of different kinds of things being perceived to have 

value, not all of them can be valued and entered on a statement of financial position. In 

addition, accountants recognize intangible assets in financial statements although it is 

difficult for them to determine permitted and the prohibited items in financial statements. 
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Business stakeholders use directly or indirectly the prediction models obtained from 

financial ratios, in anticipating financial challenges of a listed firm at NSE.  

This assist firms to strategize and establish their short term and long term course of action 

by carrying out SWOT analysis of competitors and act accordingly. 

However, some challenges have been experienced when using Altman distress 

predication model in predicting failure on firms providing services. First, the Altman 

failure prediction model was established during industrial revolution when manufacturing 

firms were dominant, and therefore the model could pose a challenge when applying to 

service providers in the current market. Second, service providers sometimes adopt 

different set of financial procedures compared to manufacturing firms. The third 

challenge arise from effects arising from ever changing nature of service providers that 

make prediction of distress more complicated. 

In this regard, thorough investigation on reliability of Altman’s Z- model in anticipating 

financial distress is important to financial institutions, banks, and other stakeholders 

because they have to predict accurately distress of service providers especially quoted 

firms at NSE. 

 

1.3 Objectives of the Study 

Sought to establish effectiveness of Altman’s prediction model in forecasting corporate 

financial distress of listed companies at Nairobi Securities Exchange. 
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1.4 Value of the Study 

It is important to managers because it will encourage them to incorporate Altman failure 

prediction model while making decision and analyzing the financial state of their 

company. The study would help potential investors since they will use this model as an 

evaluation tool of determining solvency levels of firms they are planning to invest in. The 

Z-score results of different firms would largely determine the firms that are financially 

healthier and stable and this could dictate where prospective investors invest their money 

in them. 

 

This study would also help senior management team identify the causes and determinants 

of financial distress. Identification of these factors would help them monitor these causes 

continuously and take appropriate control measures whenever necessary. In addition, the 

study will assist management to apply the Altman failure prediction model in calculating 

distress levels and matching with financial distress zones pecked on this model.   
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 Introduction 

The importance of this section is to review a quite number of evidences supporting the 

effect of Altman’s forecasting model on financial distress. This chapter consists of three 

sections as follows: review of financial distress theories is first, review on empirical 

evidence of financial distress is second and third is a conclusion on literature review of 

financial distress. 

 

2.2 Theoretical Review 

This section examines theoretic arguments that aid in deriving and describing models 

used in forecasting financial distress. Theories explained here have the ability to forecast 

financial distress in a firm by identifying prevailing distress conditions in a firm. The 

theories in this study include; credit risk theory, entropy theory and cash management 

theory. 

 

2.2.1 Entropy Theory 

It was developed and applied by Aziz and Dar (2006) and stated that to identify a firms’ 

financial distress study the changes occurring in their balance sheets. Entropy theory use 

both the Univariate Discriminant Analysis (UDA) and MDA in analyzing changes 

occurring in balance sheets. According to Natalia (2006), UDA involve applying 

individual financial ratios to assess financial distress risks. Comparison of ratios of each 
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company is done one at a time and classification of these companies as either distressed 

or not is done using a single ratio with a cut-off. 

Multivariate analysis is usually used when a number of variables are analyzed 

concurrently, this is according to Slotemaker (2008). Multivariate Discriminant Analysis 

was deemed superior since it assisted researchers to remove the weakness of univariate 

analysis. For example, time variation of financial ratios is not considered in univariate 

analysis. This implies that financial ratios can only be used one at a time to give their 

results and therefore it is difficult to analyze trends of individual ratios over time.  

Secondly, results obtained when individual ratios are applied are likely to be inconsistent 

incase classification of various ratios are used for the same firm. Third, it is inaccurate to 

apply a single ratio isolation while analyzing distress levels of firms and yet most 

accounting variables are normally correlated. It is difficult for a single ratio to locate 

multidimensional interrelationships in a firm.  

 

It is worth noting that probability of insolvency for a sample cannot be equated to that of 

the population, the sample’s cutoff points cannot be applicable to population under study 

(Natalia, 2007). Hence, when a company’s financial reports show major changes in 

portfolio of assets, liabilities and capital then it can be concluded that the firm is unable 

to maintain the equilibrium state. According to Aziz and Dar (2006), it is possible to 

forecast financial distress in these enterprises if the changes in the balance sheet seem to 

be uncontrollable in future. 
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2.2.2 Credit Risk Theory 

Natalia (2007) explains credit as provision of products to individuals or entities where 

payments are remitted later inclusive of applicable interest and on agreed terms and 

conditions. Occasionally, debtors do not honor the agreement of paying their debts when 

they fall due and as a result the firm that has extended credit to its clients is exposed to 

credit risk. The credit risk experienced is likely to make a firm default on its creditors and 

gradually lead to financial distress. Natalia (2007) concludes that credit risk comprises of 

investor’s financial or non-financial risk of loss originating from failure by borrowers to 

pay their debts as agreed in the sale contract.  

 

Credit risk theory works in a similar way to Basel I and Basel II accords; that is widely 

used by financial firms. The widely recommended Basel II framework is divided into 

three pillars: first a capital base of 8 per cent is set as a minimum, secondly is supervisory 

evaluation of a firm’s internal assessment procedures and capital adequacy, and finally is 

efficient use of public revelation to reinforce market compliance in order to complement 

supervisory efforts. The modern Basel II Accord use capital ratio concept which is 

determined by dividing the capital amount of a bank by measure of risk the bank is facing 

or what is basically known as risk-weighted assets. Westgaard and Wijst (2001) explain 

that credit risk occurs when an individual borrowing funds defaults to pay and as 

consequence fails to honor contractual terms. Credit risk does not exclude counterparties 

of borrowers and extends to reasons leading to their inability to honor financial 

obligations.  
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2.2.3 Cash Management Theory 

The theory put a lot of emphasis on prudent management of cash inflows and cash 

outflow of an enterprise; liquid cash circulating in form of business payments or receipts 

and cash balances readily available in the business to pay any short term financial 

obligation that might arise. Short-term monitoring and control of a firm’s cash balances is 

an area that requires a lot of attention in every business. This is necessitated by the fact 

that prediction of cash flows accurately is quite hard, especially the inflows, and it is 

difficult for cash outflows to accurately match cash inflows (Aziz and Dar, 2006). 

 

A firm is likely to experience excess cash outflows compared to inflows during the year 

when expenses for dividends, taxes or seasonal inventory remain unpaid. In other 

occasions, cash inflows would be greater in comparison to cash outflows and trade 

debtors could pay their dues in lump sum on time; this is according to Pandey (2005). 

Cash management function of a business fails when there is no equilibrium between cash 

getting into the business and cash going out of the business. Financial distress sets in 

when such an imbalance persist for quite some time which later leads to business failure 

(Aziz and Dar, 2006). 

 

2.3 Determinant of Financial Distress 

Research studies have been conducted all over the world to identify the determinants of 

corporate financial distress of a wide range of firms. The main determinants identified by 

scholars include liquidity, leverage, profitability and growth.  
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2.3.1 Liquidity 

Liquidity ratios have been used by many scholars in describing and deriving the level of 

financial distress or bankruptcy in a firm. Nyamboga and Omwario (2014) used debt 

service coverage ratio to derive financial distress in thirty-eight public companies quoted 

at the NSE. The data used was obtained from audited financial statements of the targeted 

firms between 2007 to2010. Altman’s model of anticipating failure was applied to derive 

financial distress levels of firms. Nyamboga and Omwario found out liquidity levels of 

listed companies do not have major effect upon corporate financial distress. 

 

2.3.2 Leverage 

In their study Titman and Opler (1994) discovered the positive relationship existing 

between financial distress level and leverage of listed companies. Another study 

undertaken by Keige (1991) concluded that leverage strongly influences the level of 

financial distress. Theodossiou et al. study in 1996 confirms the strong impact existing 

between leverage and financial distress level of firms. In this regards, these two studies 

recommends that listed companies with capital structure comprising high  levels of debts 

are more likely to suffer from financial difficulties during recession. 

 

2.3.3 Profitability 

Salehi and Abedini (2009) research study aimed at investigating the relationship existing 

between financial distress and profitability of quoted firms at Tehran Securities 

Exchange. The model used was multiple regressions using the data obtained from two 

groups. Group one consisted of thirty firms that were financially healthy while group two 
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included thirty quoted companies having a lot of financial challenges. This study 

concluded that profitability does not have any impact to financial distress of a firm. On 

the other hand Altman (1968) and Kimura (1980) research studies found that profitability 

and financial distress have a positive relationship and therefore profitability is a vital ratio 

in forecasting failure. 

 

2.3.4 Firms growth 

An asset to revenue ratio has been used in most studies to measure revenue growth. For 

instance, Study done by John (1993) indicates that an asset to revenue ratio has a positive 

impact towards financial distress. On the other hand, in 1994 Opler research used 

business revenue growth as a factor of measuring distress. Opler found that firms 

suffering from financial difficulties had declining revenues over time. The two indicators 

are usually vital when there is a recession since it indicates effective firm’s structure, 

investors’ sentiments, level of competition and general condition of the industry. 

 

2.4 Empirical Review 

This section of the paper presents some of the studies that have been carried out to 

evaluate the applicability of Altman’s Z-Score in predicting the corporate failures.  

 

2.4.1 International Studies on Financial Distress 

Al-Rawi, Kiani, and Vedd (2008) case studied Jordan Establishment, an industrial firm, 

to predict its bankruptcy using use of the Altman equation during 2002-2004. The 

research methodology used by Al-Rawi included interviewing the marketing and 
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financial managers.  Analysis was done to audited financial reports for three years before 

conducting research (2002, 2003, and 2004). The research used the average stock price 

reported officially in the newspaper for the period under study (2002, 2003, and 2004. 

The research used Altman equation for insolvency prediction. Their findings were that 

the firm was financially weak with a Z score of less than 1.81. The authors noted that 

these results depicted the real status of this company as it was increasing its debt and 

would face bankruptcy in the near future.  

 

Alkhatib and Al Bzour (2011) study conducted on Jordanian listed companies to predict 

the corporate bankruptcy using Altman and Kida models. The sample companies used in 

this study comprised of only quoted firms at the Jordanian bourse that had been declared 

bankrupt between 1990 and 2006. Manufacturers and service providers were the only 

companies’ eligible firms for this research with exception of banking and insurance 

sectors. A sample of thirty-two firms were chosen for the research, sixteen that were 

bankrupt and sixteen were successful. Their results indicated that the average accuracy of 

Altman’s model in company’s bankruptcy prediction over five years before the actual 

liquidation was 93.8 per cent, higher than Kida’s model that was 69 per cent.   

 

Diakomihalis (2012) conducted a major study to evaluate accuracy level and power of the 

three revised Altman’s models in forecasting the bankruptcy of Greece hotel sector. 

Diakomihalis used multivariable discriminant analysis applied by Altman in 1968. The 

same variables were applied to alternative model developed later by Altman.  The author 

tested the hotels grouped in distressed zone and established that the accuracy of the 1st 
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model, 2nd model and the 3rd model in predicting the failure one year prior to the 

bankruptcy was 88.2 per cent for version one, 83.33 per cent for version two and 80 per 

cent for version three. 

Karamzadeh (2013) conducted a study to forecast the bankruptcy of companies quoted on 

the Tehran Security Exchange by applying Altman and Ohlson models during 2007 and 

2010. Karamzadeh did research by obtaining data from audited financial reports of 

quoted firms at Tehran bourse, the financial ratios were computed and applied in the 

Altman Z- model. The value of Altman model for firms under the study was determined. 

Population of the study included ninety firms in Tehran Securities Exchange. The period 

of study was four years from 2007 to 2010. Their findings were that the Altman’s 

standard model’s accuracy was 74.4 per cent in the first year before the bankruptcy and 

64.4 per cent in the second year and 50 per cent in the third year respectively.  

 

A study by Lifschutz and Jacobi (2010) to investigate the accuracy of the first two 

Altman’s models in predicting financial failures of Israel listed companies between 2000 

and 2007. The findings of the study were analyzed using the Altman’s 1968 model and 

Ingbar Model. The sample used included forty firms that were listed at Tel-Aviv bourse 

from 2000 to 2007. Among the sample were twenty firms either suspended, liquidated or 

under receivership while the twenty comprised of companies that were successful. They 

established that the models were able to forecast the companies’ failure with a 95 per cent 

accuracy rate one year before bankruptcy and 85 per cent accuracy rate two years prior to 

the bankruptcy.   



21 
 

Ilahi, Jamil, kazmi, Ilahi, and Lodhi (2015) conducted a study on the Pakistan banking 

sector focusing on the application of Altman model of predicting corporate bankruptcy. 

Population used for this study was strictly commercial banks while sample for the study 

included six commercial banks. Secondary data was obtained from Karachi Securities 

Exchange investors’ handbook published annually by the bourse. Ratios were computed 

from data obtained from audited annual reports of sample companies listed at Karachi 

bourse for a period ranging 2009 to 2013. Altman’s model of predicting failure and 

statistical analysis were used to examine Z-score levels of this commercial banks. From 

their analysis, the Z scores showed that all commercial banks listed on the Karachi Stock 

Exchange had monetary troubles whereas the fact is that they were operating 

successfully.   

 

2.4.2 Local Studies on Financial Distress 

Keige (1991) undertook a research on prediction of business failure by applying 

discriminant analysis. His findings were that financial ratio analysis might be used by 

firms to forecast distress and subsequent failure. In addition, the types of ratios that might 

best differentiate between firms that are likely to succeed and those that are deemed to 

fail tend to vary from one geographical location to another. In Kenya working capital 

ratio, return on earnings to total assets, charge coverage and return on net worth might be 

used in predicting financial distress correctly two years prior it occurs. Keige emphasizes 

that business stakeholders must scrutinize keenly the leverage, liquidity and activity 

ratios before making decision. This prediction model has shown more than 80 per cent 

accuracy in forecasting distress. Therefore, they can be used by managers as a guide to 
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determine corrective measures early enough that will help them avert possible business 

failures. 

A research on forecasting bankruptcy using accounting data was done by Kiragu, in 

1993. Kiragu used a sample which was made of ten successful businesses and ten failed 

businesses. The financial analysis ratios used were derived from price adjusted 

accounting data. Discriminant analysis model established indicated that the following 

nine financial ratios had high probability of forecasting corporate failure. These ratios 

were fixed charge coverage, times interest coverage, acid test ratio, working capital ratio, 

total equity to total assets working capital to total liabilities, change in monetary 

liabilities, return on investments divide by total assets, liabilities divide by total assets.  

 

Kiragu found that servicing borrowed funds together with liquidity ratios were ideal 

ratios for predicting failure. These results were in agreement with finance theory 

regarding business risk. A business is supposed to maintain a balanced liquidity in order 

to prevent insolvency challenges. Furthermore, a business must generate adequate profits 

that would be used to service loans together with accumulated interest. However, the 

significance of liquidity was in contrast compared to earlier studies done earlier by 

Altman (1968), Kimura (1980) who declared that in prediction of distress and 

bankruptcy, liquidity ratios are not of any significance. Altman (1968) and Kimura 

(1980) found that efficiency and profitability are vital ratios when forecasting distress and 

business failure. 
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In another study by Odipo, and Sitati (2010) used a sample of companies quoted in the 

NSE. 20 firms were sampled for the study, ten of which are still quoted and ten others 

that were no longer listed during the period 1989 to 2008. The study had the following 

results; eight out of ten failed firms were predicted correctly representing a forecating 

accuracy of 80 per cent. On the other hand the Altman’s Z-score predicted nine 

financially healthy companies correctly representing 90 per cent accuracy rate. 

In my own view qualitative factors play a major role in financial management of a 

company and therefore this contributes to the success or failure of firms. Although there 

are predictive models that determine business failures, management should first correct 

the inefficiencies in the firm before trying to address the poor financial ratios. Internal 

inefficiencies include: Shortsightedness of management; Lack of appropriately skilled 

staff; Poor investment decisions; Poor pricing; Sub-standard products leading to 

shrinking of the market. Addressing the above issues is done by putting in place internal 

control measure that will detect, prevent and control the inefficiencies. 

 

2.5 Causes of Financial Distress 

Financial distress emanates from decline of a firm’s financial accomplishments and is 

likely to originate from a wide range of phenomenon. These factors are: mismanagement, 

unplanned expansion, too much competition, excess leverage, many legal suits, and 

unfavorable contracts (Natalia, 2007). Jahur (2012), describes causes of corporate 

financial difficulties as a mixture of problems and signs. The major cause of financial 

distress in establishing firms is insufficient capital where the business struggle from the 

beginning because they failed to begin with adequate equity. In any firm capital act as a 
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way by which business loses may be assimilated. Capital forms an alternative means for 

withstanding abnormal losses not matched by the current profits (Adeyemi, 2012). 

In a research done by Ooghe&Prijcker (2008), corporate failures or bankruptcy is 

normally caused by the unsuitable management qualities and skills, lack of corporate 

policy and poor strategies. Scherrer (2003) pointed out that management normally hold to 

account external factors for any business failure and dismiss any internal sign of failure. 

Irreversible investment decisions involving huge amount of funds may plunge a firm into 

financial distress if managers lack the requisite skills to plan and implement such 

projects.  

 

Chao, Lipson and Loutskina (2012) found that many scholars have extensively 

documented the significance of innovation to an enterprise’ future, but few have offered 

to do research on risks accompanied by innovation. A firm has high chances of plunging 

into distress especially where the competitor establishes quite innovative and attractive 

product which lowers the demand of the firm’s products (Jahur & Quadir, 2012). Hence, 

innovation has a doubled edge sword effect in terms of giving an added advantage to a 

firm over its competitors or will lead to its demise someday. According to Zwaig and 

Pickett (2012) financial performance is the key measure of financial wellness relied upon 

by most firms although other factors such as operational and managerial indicators are 

great importance.  

 

Rapid expansion or emergence of a strong competitor has forced some firms such as 

Kenya Airways to trouble (Zwaig & Pickett, 2012). In each case, each business was 
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successful but thereafter an operational occurrence led to financial difficulties which 

escalated to failure of companies in some cases. In some countries, businesses that had 

the ability to identify signs financial distress survived by changing and reengineering 

their business model; such firms include Zellers, Canadians Tire and The Bay (Zwaig& 

Pickett, 2012). 

 

2.6 Conceptual Framework 

2.6.1 Conceptual Framework Discussion 

According to study done by Miles and Huberman in 1994, conceptual framework refers 

to a visual product, one that ‘elaborates using graphical figures or a narration, the main 

issue being researched, concepts, the salient variables and the presumed relationships 

among them.’ 

Pandey (2010), argues that determinants of financial distress with or without insolvency 

usually arise from within the firm (internal) and others emanate from outside the business 

(external). The internal factors are problems within the business and include unplanned 

expansion, mismanagement of resources, excess leverage and unfavourable business 

contracts. However, external factors usually affect all the firms in the market. These 

factors arise due to changes in variables influencing the entire economy (Karels & 

Plakash, 1987).  

Figure 1 illustrates conceptual model of how different variables contribute to the topic of 

this research. Independent variables are determinants of financial distress while 

dependent variable is indicators and models of finding financial distress. 
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2.6.2 Conceptual Model 

Figure 1: Conceptual Model 

Independent variables                      Dependent variables 

 

 

 

 

 

 

 

 

 

 

 

2.7 Summary of the Literature Review 

Empirical studies carried out worldwide are yet to conclude on the model that is reliable 

and most accurate in forecasting corporate financial distress. The studies by various 

scholars and authors above have largely covered the importance of financial distress 

models. However, more has to be done to improve these models in order for them to 

achieve 100 per cent accuracy in their prediction. Most of the studies have largely been 

done on the MDA bankruptcy models. Citing the Kenyan studies all the studies have 

been done on MDA models, this shows that additional research has to be done in order to 

come up with other bankruptcy prediction models other than MDA models.  

Financial Distress Indicators  

- Prolonged losses  

- Retrenchment of workers  

- Dividend reduction 

- Shrinking market share  

- Defaulting debts  

 

Financial Distress Model 

- Altman’s failure 

prediction model  

 

 

Internal Factors  

 Growth strategy 

 Management efficiency 

 Leverage levels of a company 

 Business contracts 

External Factors 

 Market risks 

 Interest rates 

 Rates of inflation 

 Government legislation 

 Innovations in the industry 

 Competition in the market 
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The studies carried out also have some shortcomings. For instance, the bankruptcy model 

developed in Kenya has not yet been applied by any firm in order to prove their viability. 

All these bankruptcy models developed in Kenya are also unpublished hence not 

recognized both locally and internationally.  

The models developed above have not also attained 100 per cent accuracy in their 

prediction hence causes some uncertainty in their applications. This study finds that for 

survival of business there is need to use bankruptcy models. There has been an increasing 

trend of bankrupt of firms in Kenya lately and therefore as other studies above have 

indicated, bankruptcy can only be managed effectively through the use of bankruptcy 

models.  
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CHAPTER THREE 

RESEARCH METHODOLOGY 

3.1 Introduction 

This section highlights the process the researcher employed to accomplish the study 

objectives and by that try to obtain answers for research objectives highlighted in Chapter 

One. The chapter further discusses the following aspects of research that the study 

utilized: design of research, study population, sampling procedure, source of data 

collected, process of analyzing data, data validity and reliability. 

 

3.2 Research Design 

A descriptive study was employed as the research design for this research. Cooper and 

Schindler in 2001, describes this study as a formal research since it is structured with 

clearly stated objectives for investigation. 

This study applied multivariate discriminant analysis model in predicting financial 

distress in an organization. This design was applied by Metho (2007) and Kogi (2003) in 

their studies on prediction of financial distress amongst different firms. Denvir and Millet 

(2003), emphasize that research design make the research project cohesive.  

Research structure is restrictive in nature because it shows how all important sections of 

the projects work harmoniously and aim at controlling research question. This is 

necessary since the study seeks to forecast financial distress by using Altman’s failure 

prediction model. The research design used was determined by a combination factors, 

among them research questions, kind of data required, source and the availability of the 

data. 
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3.3 Population and Sample of the Study. 

Population is described by Mugenda and Mugenda in a study undertaken in 1999 as a 

group or collection of people, elements, services, events, households and group of items 

that are under investigation. Population for this research consisted of all sixty three 

quoted companies in Kenya  and the sample comprised of 15 listed firms at  NSE  bourse 

ranging from 2012 to 2016. The time frame is adequate enough to give enough variables 

for establishing a trend in predicting corporate financial distress. 

Judgmental sampling technique was used.  This study utilized data at year end for a 

period 5 years ranging from 2012 to 2015. The data was specifically obtained from 

companies that had financial statements duly audited and available in the Nairobi 

Securities Exchange investors handbook for the year 2016/2017. 

 

3.4 Data Collection 

Nature of data employed in this study was quantitative. Data for the study was obtained 

from secondary sources. Nairobi Securities Exchange annual publications formed the 

base for the source data. These include financial statements of all the 15 listed companies, 

journals, publications, Companies’ magazines, library information and Companies’ 

website. Reliable and preferred source of data was obtained from annual publications of 

NSE 2016/2017 investors handbook. 

The relevant data was obtained for a time frame of five years ranging from 2012 to 2016. 

The statements of incomes and financial positions prepared at the closure of each of the 

five accounting period was the source of data for this study. Emphasis was on financial 

ratios of the respective financial periods. These ratios included: retained profits/total 
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assets, working capital/total assets, book value of the equity/total liabilities and profits 

before interest and taxes /total assets. The data being secondary required the researcher to 

organize, tabulate, summarize and carry out the necessary analysis. 

 

3.5 Data Analysis 

Marshall and Rossman (1999) describe analysis as a set of procedures applied to data 

collected to make it have order, structure and easier to manipulate and interpret. Data was 

organized well with an aim of facilitating proper analysis. Analysis of data comprised of 

data preparation, data coding, data editing and data cleaning. SPSS (version 20) was then 

applied to process the cleaned data. The ability of SPSS to cover common graphical and 

statistical data analysis made it ideal and therefore was chosen for this study. 

The Multivariate Discriminant Analysis (MDA) technique like the one employed by 

Altman (2003) was applied as the analytical model for this study. Altman (2003) 

proposed that profitability and liquidity ratios were the most ideal to use when deriving 

Z-scores for firms. Altman developed the analytical prediction model by combining a 

number of ratios with coefficients. 

 

3.5.1 Analytical Model 

 Z”-score model, revised by Altman (2003) was applied. Z”-score is a linear combination 

of four common business financial ratios, weighted by coefficients. Analysis of the four 

measures was objectively weighted and summed up to arrive at an overall score that 

become the basis for classifying firms as either distressed or no distressed. 

The model which was be employed had this form hon below; 
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Z” = W1d1 + W2d2 +W3d3 + W4d4 

Where Z” = Discriminant score (Dependent variable) 

W1W2W3W4 = Discriminant coefficients 

3.5.2 Parameterization and Measurement 

The parameters of the model used are as follows: 

Z” = 6.56d1 + 3.26d2 + 6.72d3 + 1.05d4 

d = Independent Variables which are: 

d1 = (Current Assets – Current Liabilities) divide by Total assets 

d 2= Retained earnings divide by Total assets 

d3= Earnings before Interest Taxes divide by Total assets 

d4= Book values of Equity divide by Total liabilities 

Discrimination zones 

Z” > 2.6 “Safe” zone 

1.1< Z” < 2. 6 “Grey” zone 

Z” < 1.1 “Distress” zone 

 

3.5.3 Diagnostic Tests 

The characteristic in term of strength and direction of the connection between the 

parameters was measured using different diagnostic tests for instance test of multi 

collinearity among the parameters and the examination of normality. Correlation 

coefficient of more than 0.9 for the different parameters was considered as a pointer of 

multi collinearity and the necessary modification was done.  
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The Analysis of Variance was utilized in this research to examine the hypothesis 

concerning the connection between financial distress and the Altman failure prediction 

indicators and zones. The test which was a two-tailed test was done at 95 per cent 

confidence level and, which translated to a 5 per cent significance level. The regression 

coefficient was applied in this research to examine the magnitude of cause and effect of 

the correlation between the independent parameter (Financial distress) and dependent 

parameters (Altman prediction zones and indicators). 
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CHAPTER FOUR 

DATA ANALYSIS AND RESULTS 

4.1 Introduction 

Section four of this research is solely meant to apply and test the reliability of the 

Altman’s (2003) model.  The research was motivated by the fact that many firms both 

listed and non-listed have suffered and others are still suffering from the effects of 

financial distress and eventually failure.  The objective of this project was to establish the 

effectiveness of Altman’s prediction model in forecasting corporate financial distress of 

quoted firms at Nairobi bourse. 

 

15 companies were identified and picked as samples of this study and were then used to 

test the effectiveness of the Altman’s (2003) Z-model.  The sample comprised of two 

groups, namely; seven financially distressed listed firms and eight financially healthy 

listed companies.  Financially distressed companies were labelled as group A while non-

financially distressed firms were in group B.  This approach of classifying samples into 

two groups was applied due to its simplicity and easy to manage by the researcher. 

 

The data for the 15 listed companies used as samples of the study was extracted from the 

financial statements published in the Nairobi Securities Exchange Hand Book 

(2016/2017) and (2015/2016).  The data covered five accounting period ranging from 

2012 to 2016. 
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The four ratios used in the Altman’s model were then calculated for each of the 15 firms.  

The ratios were later used to determine the z-scores for each listed firm under the study 

and results for the five years were presented in a tabular format. 

The Altman’s (2003) Z- score model used for this research study takes a linear format as 

follows: 

Z’’ = 6.56d1 + 3.26d2 + 6.72d3 + 1.05d4 

Where: 

𝑑1  =  
𝑅𝑒𝑡𝑎𝑖𝑛𝑒𝑑 𝑒𝑎𝑟𝑛𝑖𝑛𝑔𝑠 

𝑇𝑜𝑡𝑎𝑙 𝑎𝑠𝑠𝑒𝑡𝑠
 

𝑑2  =  
𝑅𝑒𝑡𝑎𝑖𝑛𝑒𝑑 𝑒𝑎𝑟𝑛𝑖𝑛𝑔𝑠 

𝑇𝑜𝑡𝑎𝑙 𝑎𝑠𝑠𝑒𝑡𝑠
 

𝑑3  =  
𝐸𝑎𝑟𝑛𝑖𝑛𝑔 𝑏𝑒𝑓𝑜𝑟𝑒 𝑖𝑛𝑡𝑒𝑟𝑒𝑠𝑡  

𝑇𝑜𝑡𝑎𝑙 𝑎𝑠𝑠𝑒𝑡𝑠
 

𝑑4  =  
𝐵𝑜𝑜𝑘 𝑣𝑎𝑙𝑢𝑒𝑠 𝑒𝑞𝑢𝑖𝑡𝑦 

𝑇𝑜𝑡𝑎𝑙 𝑙𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠
 

Discrimination zones 

Z’’ > 2.6 “safe” zone 

1.1 < Z’’ < 2.6 “grey zone” 

Z’’ < 1.1 “distress” zone 

 

4.2 Data analysis 

The Z-score prediction results for the seven firms considered to be suffering from 

financial distress and another eight firms perceived to be financially healthy were derived 

using the following criteria. Results were assessed and presented into two groups 

consisting of financially distressed firms in group A and non-financially distressed firms 
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in group B.  N was used to specifically represent the number of companies used as the 

sample.  The financially distressed to non-financially distressed proportion was 0.42 to 

0.53 respectively.  Z1 was used to represent Z-score results one year before financial 

distress while Z2 represented Z-score two years before financial distress. 

 

4.2.1 Analysis of financially distressed companies 

The Altman’s (2003) Z-score effectiveness in forecasting companies experiencing 

financial distress highly accurate as indicated in table 4.1. The Z-score accuracy rate 

derived from this results for one year prior financial distress set in was to be 86 per cent 

while that of two years prior financial distress stood at 71 per cent.  The average 

prediction results over the two years was 79 per cent.  This average accuracy prediction 

result is highly applicable and acceptable even though it is lower than the results 

proposed by Altman. 

Table 4.1: Financially distressed companies  

  Z-score N. Observed firms 

Z1 Class A 

Class B 

Total  

Z ≤ 2.6 

Z > 2.6 

6 

1 

7 

0.86 

0.14 

1.0 

Z2 Class A 

Class B 

Total  

Z ≤ 2.6 

Z > 2.6 

5 

2 

7 

0.71 

0.29 

1.0 
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Table 4.2: Classified results of the financially distressed companies over the years. 

Sample  2015 2016 Classified  

Kenya Airways -2.13 -4.293 Correctly 

East Africa Cables 0.6018 0.5121 Correctly  

Trancentury  -2.398 -2.005 Correctly  

Uchumi  -7.025 -2.974 Correctly  

Mumias -5.068 -3.553 Correctly  

Eagadds  -5.068 12.13 Incorrectly  

EastAfrican 

Portland Cement 

7.021 2.235 Correctly  

 

Kenya Airways (KQ) was established in 1977.  In the fiscal year 1993 to 1994, the airline 

made profit for the first time till 2013 where the company made a loss of Ksh 

7,864,000,000.  The company had attracted many investors because it was considered as 

a blue chip company. The Altman’s (2013) model predicted the extreme distress levels of 

KQ in the year 2015 and 2016. 

 

4.2.2 Analysis of non-financial distressed companies 

The Altman’s (2003) Z-score prediction findings for non-distressed companies are 

outlined in table 4.3 while Z-score figures over the years are shown in table 4.4.  The 

percentage for predicting a non-distressed firm was 88 per cent for one-year accounting 

period, 75 per cent for two years, 88 per cent for three years, 88 per cent for four years 

and 63 per cent for five years. 
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Table 4.3: Non- financially distressed companies prediction results 

 Z-score N. Observed firms 

Z1 Class 1 

 Class 2 

Total  

< 2.6 

> 2.6 

1 

7 

8 

0.22 

0.88 

1.0 

Z2 Class 1 

Class 2 

Total  

< 2.6 

> 2.6 

2 

6 

8 

0.25 

0.75 

1.0 

Z3 Class 1 

Class 2 

Total  

< 2.6 

> 2.6 

1 

7 

8 

0.22 

0.88 

1.0 

Z4 Class 1 

Class 2 

Total  

< 2.6 

> 2.6 

1 

7 

8 

0.22 

0.88 

1.0 

Z5 Class 1 

Class 2 

Total  

< 2.6 

> 2.6 

3 

5 

8 

0.37 

0.63 

1.0 

 

Table 4.3 indicates prediction results for financially healthy firms.  The findings shows 

that the prediction for first year was accurate with a margin of 88 per cent.  Correct 

prediction in the subsequent years was 75 per cent, 88 per cent, 88 per cent and 63 per 

cent respectively.  The average accuracy rate of prediction for the five years was 80 per 

cent. 
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Table 4.4: Z-score results for non-financially distressed companies 

Sample 

companies  

2011 2012 2013 2014 2015 2016 

Long Horn 9.852 2.374 8.470 9.363 4.846 7.148 

Nation M.G. 8.102 8.674 9.120 9.122 7.855 8.150 

TPS Serena 3.060 2.374 2.6810 2.380 2.085 2.490 

Bamburi 7.787 6.651 6.670 6.301 6.935 8.027 

Total Kenya  12.09 -11.01 2.361 3.331 2.601 4.408 

Safaricom 3.500 3.196 4.109 6.092 6.419 7.439 

Kakuzi 7.750 9.292 8.375 8.229 8.371 8.371 

BOC 4.238 5.900 7.290 6.210 5.701 5.508 
 

The above Z-score results for non-financially distressed companies indicate that six listed 

companies from the sample were correctly predicted two years before they started 

experiencing financial distress while two companies were incorrectly predicted two years 

before they started experiencing financial distress.  Firms that were correctly predicted 

include: LongHorn Publishers Limited, Nation Media Group, Bamburi, Safaricom, 

Kakuzi and BOC Kenya.  Companies that were incorrectly predicted include TPS Serena 

and Total Kenya. 

 

Total Kenya limited financial statement indicates that the company is financially healthy 

over time.  However, the Z-score results indicate a different scenario.  The company had 

a Z-score of -11.01, 2.361, 2.601 in 2012, 2013 and 2015 respectively.  This means over 

the years the company has been incorrectly regarded as a financially healthy based on 

profitability and solvency. The one year (2016) prior financial distress Z-score show a 

result of 4.408 which is way above 2.6 mark which indicate Total Company is healthy 

financially and has no signs of bankruptcy. 
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These fluctuating Z-score results should get management and stakeholders worried.  The 

management must work round the clock to establish the factors behind this fluctuations, 

this would help avert onset of financial distress. 

 

4.3 Comparison of financially distressed and non-financially distressed 

companies 

Edwards Altman’s Z-score model prediction results for firms that are distressed 

financially and those that are healthy financially shows that accuracy rate of these results 

were slightly lower than Edwards Altman’s 95 per cent accuracy rate of classification as 

per the original sample used by Altman in 1968.   

The above results shows forecasting effectiveness of Altman’s (2003) Z-score model in 

identifying and classifying companies that are healthy financially and those that are 

financially distressed. This forecasting ability of the model validates the general 

applicability in all firms quoted at the Nairobi based bourse. 

 

4.3.1 Predictive results one year prior to financial distress 

Findings indicated in table 4.5 point out the prediction results using data compiled one 

year before companies are declared financially distressed and one year financial reports 

for non-financially distressed companies.  The Z-score classification accuracy was 87 per 

cent out of sample of 15 firms. The ability of Z-score (2003) model in classifying firm’s 

accurately is determined by summing up the correctly classified firms (6+7) and then 

divided by total sample firms (15). 
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Table 4.5 Predictive results one year prior to financial distress 

Actual  Predicted Total  

Financially distressed  Non-financially distressed  

Financial distressed  6 1 7 

Non-financially 

distressed  

1 7 8 

 

Type I error was 7 percent and comprised of firms predicted as distressed financially but 

results indicated they were financially healthy.  The type II error which occurs when 

firms that are considered to be healthy financially are forecasted as financially distressed.  

The type II error was found to be 7 per cent.  These findings imply that firms might be 

incorrectly forecasted with financial difficulties while they are actually healthy 

financially. 

 

4.3.2 Predictive result for two years before financial distress 

Findings of the study shown in table 4.6 indicate the prediction results using data 

compiled two years before companies are declared financially distressed.  The Z-score 

classification accuracy rate was 73 per cent two-year prior financial distress.  Type I error 

combined with type II error was found to be 26 per cent.   
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Table 4.6: Predictive results for two years before financial distress 

Actual  Predicted Total  

Financially distressed  Non-financially distressed  

Financial distressed  5 2 7 

Non-financially 

distressed  

2 6 8 

 

4.3.3 Z-score range predictive results 

Analysis of the Z-score results for five years ranging from 2012 to 2016 is shown in table 

4.7.  The prediction accuracy rate obtained concurs with the Altman’s Z-score model 

predictive results. Apart from the results for year one and two analyzed earlier, the 

prediction results obtained  were 86 per cent for year three, 80 per cent for year four and 

53 per cent for year five.  These results are much better than the Altman’s original result  

which stand at 48 per cent for year three, 29 per cent for year four and 36 per cent for 

year five (Altman, 1993).  To conclude, although the Altman’s (2003) Z-score model 

might be employed to forecast financial difficulties in the long range (three to five years), 

the model is effective and reliable for the first two years before onset financial distress, 

thus validating the predictive ability of the model. 
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Table 4.7: Z-Score long range predictive results 

  Hits Misses Percentage 

Year N. Financially 

distressed 

Non-

financially 

distressed 

Total Financially 

Distressed 

Non 

distressed 

Total Correctly 

1 15 6 7 13 1 1 2 86 per 

cent 

2 15 5 6 11 2 2 4 73 per 

cent 

3 15 6 7 13 1 1 2 86 per 

cent 

4 15 5 7 12 2 1 3 80 per 

cent 

5 15 3 5 8 4 3 7 53 per 

cent 
 

4.4 Interpretation of Findings 

This study shows financial ratios of listed companies at NSE applied in Altman’s Z-score 

and proportion of these companies listed at NSE becoming financially distressed stood at 

86 per cent (one year in advance).  On the other hand, it was also established that 

proportion of quoted firms that could be predicted with financial distress had an accuracy 

of 71 per cent, two years prior the firms suffered from distress. This means that 

management of companies that are experiencing financial distress in 2018 could have 

predicted this occurrence correctly by applying financial ratios of accounting period 

ended in 2015 and 2016. These results concur with Altman’s (2003) benchmark results 

that were able to predict 94 per cent occurrence of financial distress correctly one-year 

prior financial distress occurred and 72 per cent two-years before firms under the study 

suffered financial difficulties. 

 

On the other hand, it was also possible to predict firms that would not be in financial 

distress. This could be achieved with an accuracy of 88 percent and 75 percent one and 



43 
 

two years in advance. This means that the management, investors among other 

stakeholders of companies such as Safaricom Limited Company, Nation Media Group 

Kakuzi Limited among others that are financially healthy in 2018 would have predicted 

this status correctly by applying financial ratios of accounting period ended in 2015 and 

2016.  

 

However, results also indicate that type I and type II error would be committed if 

classification of firms under the two groups is done without using Altmans Z-Model. 

These findings imply that firms might be incorrectly forecasted to be experiencing 

financial difficulties while actually they are healthy financially. The two errors increased 

from 7 percent to 13 percent one and two years before. A percentage of 13 per cent is 

risky because chances of declaring a firm non-financially distressed are high and maybe 

the firm is financially unhealthy. For example, the prediction results for one year prior to 

financial distress indicate that only TPS Serena was incorrectly predicted out of the 

sample of eight listed companies. TPSEAL financial statements indicate that the firm is 

still profitable and still has positive net current assets.  In addition, the company has not 

shown signs of financial distress in the recent past.  However in-depth analysis of the 

liquidity of the company employing the Altman’s (2003) Z-score indicate that TPS 

Serena falls in grey zone 1.1 < Z < 2.6 since 2012.  These scores indicate that TPSEAL 

has very high chances of becoming bankrupt within the next two years.  Board of 

Directors of TPSEAL should be worried by these figures and take control measures to 

avert this trend in time before the situation gets out of hand. 
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CHAPTER FIVE 

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

5.1 Introduction 

The aim of this section is to make a concrete summary of findings of the research study, 

conclusion remarks and main challenges of the study and also highlights some of the 

recommendations in areas where further research is paramount. 

 

5.2 Summary 

This research study aimed at establishing the effectiveness of Altman’s (2003) Z-score in 

anticipating corporate financial distress of quoted firms at Nairobi bourse using a 

combination of ratios. Z-score results from this study indicate that out of the seven listed 

companies considered to be in financial distress, six were actually confirmed one year 

before they became financially unhealthy.  This result represents an accuracy of 86 per 

cent.  The Altman’s model of financial distress classification accuracy ranges from 73 per 

cent, 86 per cent, 80 per cent and 53 per cent for second, third, fourth and fifth year 

respectively.  The type I and II errors were 7 per cent for the one year before companies 

become financially distressed.  However, the two errors increased to 13 per cent for the 

two years before companies were declared financially unhealthy. 

 

As percentage of 7 per cent and 13 per cent of type I error in one year before distress and 

two years before distress is quite high and dangerous because most damage might be 

caused when listed firms become financially distressed.  A lot of care must be taken to 
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ensure arithmetical accuracy of the ratios and Z-score results because mistakes 

committed could lead to a company being classified in the wrong group. 

The Z-score results show that out of eight firms identified to be financially healthy in the 

first and second year prior distress, one and two companies were predicted to be 

financially distressed by Altman’s (2003) Z-score. 

 

5.3 Conclusions 

The Altman’s (2003) Z-score model as far as this study is concerned has a prediction 

accuracy of 86 per cent one year before financial distress occurs for all listed companies 

at NSE. This percentage decline to 73 per cent in the second year.  This accuracy of 

prediction had 8 per cent and 13 per cent as type I error in the first and second year 

before companies become bankrupt.  This prediction results shows that Altman’s Z-score 

model (2003) is highly recommended for classifying listed companies at NSE correctly 

into two groups namely: goup of listed firms suffering from financial distress and group 

listed that are healthy financially.   

 

Findings from the study indicate that forecasting power of the Altman’s (2003) Z-score 

model diminishes over the years.  Results from this study indicate the accuracy of 86 per 

cent, 73 per cent, 86 per cent, 80 per cent and 53 per cent in a range of one to five years 

respectively.  The prediction result obtained in one year and results obtained two years 

prior firms start experiencing financial difficulties support and validates the forecasting 

ability of Altman’s (2003) Z- model. 
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Overall, forecasting results obtained in this study presents more evidence in addition to 

previous studies on the reliability and effectiveness of Altman’s forecasting model in 

predicting financial distress and therefore investors together with other interested 

stakeholders can apply it in all firms quoted in the Nairobi bourse. 

 

5.4 Recommendations 

This study has shown a shift from what is expected of listed companies as much as 

financial stability is concerned. There is a belief among investors that listed firms must 

exhibit exemplary performance in regard to liquidity because CMA and NSE demands 

them to be ethical and prudent in their operations at all times. However, this has been the 

contrary and therefore NSE should make newer policies on listing requirements and make 

financial stability compulsory to potential and quoted firms. 

 

The accuracy of the Z-Score model obtained from this research study is slightly improved 

compared to similar studies carried out by scholars. A study undertaken by Karamzadeh 

for Tehran listed companies (2013) using the Altman’s model had an accuracy of 74.4 

percent and 64.4 percent in the first and second year before failure respectively. Locally 

Odipo and Sitati(2010) found that the Altman’s forecasting model had an accuracy of 80 

per cent in terms of predicting failure correctly. I would therefore recommend all listed 

companies and stakeholders to use this model when forecasting financial distress of 

quoted firms they are interested in. 
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5.5 Limitations of the study 

Secondary data was the only source of data that this research relied upon.  The audited 

financial statement of listed companies, NSE Investor Handbook (2016-2017) and CMA 

online library were the actual document where data was mined.  However, the reliability, 

accuracy and quality of the data obtained were not guaranteed and therefore comparison 

of the result was equally unreliable to some extent.  This is because applied judgment to 

some extent when designing accounting policies despite of adhering to GAAP, IFRS and 

the Kenyan Companies Act. Furthermore, the accounting period varied from one 

company to another.  In addition, there was variance in terms of data provided by the 

NSE investor handbook of 2015/2016 and 2016/2017. 

This study limited itself to financial ratios as the only factor applicable to the Z-score in 

prediction of financial distress.  These factors are quantitative in nature and therefore 

qualitative factors such as inflation, legislation, interest rates capping among others were 

not put into consideration in this research study. 

This study only considered financial statement for five accounting periods ranging from 

2012 to 2016. Retained profit was one of the components used to derive one financial 

ratio used in the Z-score.  The accumulated retained profits vary from one firm to another 

and the amount depend on how long a firm has existed (age of a firm); retained profits for 

recently established firms is lower compared to mature companies.  Lastly, this study 

does indicate control measures undertaken by management to reverse the impact of 

financial distress.  Common measures normally taken include turnaround strategies that 

have actually worked for some companies as confirmed by studies carried by Natalia 

(2007) and (Mbogo and Waweru, 2014). 



48 
 

5.6 Suggestions for further research 

My study aimed at confirming the position and effectiveness of Altman’s (2003) model 

of forecasting financial distress among companies quoted at the prestigious Nairobi 

bourse. However, further studies could be extended to the non-listed companies which 

are mostly SMEs. These firms normally exhibit characteristics of financial challenges and 

are more likely to get into financial distress and failure than listed companies. Business 

failure of such firms is mostly attributed to inadequacy of capital which acts as a buffer to 

cushion firms against losses and excessive cash outflows. Failure is also attributed to 

excessive competition leading to lower revenues. Secondly, further research should be 

undertaken to establish the impact of the age of listing on financial distress situation of 

quoted companies. Age of listing become a determinant factor because of retained profits 

used in the ratios derived and applied in the Altman’s (2003) Z- score model. Retained 

profits accumulate over the years and therefore mature firms are likely to have high levels 

of these funds. 
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