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ABSTRACT: The global economy has brought with it a lot of complexity to the financial service industry (Banking, Insurance, and 

FinTech’s). With recent global events like the pandemic, the need to forestall and mitigate any corporate business failure has 

become necessary.  

The financial sector is seen as a very important aspect in the growth and stability of any economy. The stability of this 

sector of the economy has been of utmost concern to regulatory agencies and relevant stakeholders.  

Altman Z score is a financial tool for dissecting the stability of entities with published financial statement. This research 

paper aim to predict the strengths and weaknesses in selected commercial banks in Nigeria using the Altman Z Score model. To 

achieve this, we look at past records of banks for a period of twelve years to foretell what the future holds and what stakeholders 

should expect. We look the extent to which the model is been used by the regulatory agency for bank failure particularly after the 

bank consolidation in the banking sector. Ten (10) banks were selected for this study using purposeful sampling technique. The 

study concluded that Z-score model is an effective tool for predicting distress in financial institutions and was therefore 

recommended.    

  

INTRODUCTION   

Recent cases of unexpected bank mergers and acquisitions have necessitated the need to perform a due diligence test on selected 

commercial banks in Nigeria. The failure of Savannah Bank, All States Trust Bank eroded the trust depositors have in these banks, 

and the recent acquisition of Skye Bank by a lowly placed finance house, Polaris and Diamond bank by Access Bank has brought 

up the debate on the viability and long-term stability of most banks in Nigeria.   

Most literature attributes the cause of failure in corporate entities to many internal and external factors. Government 

regulations, technological advances, poor corporate governance, and unhealthy competition within a given industry are reasons 

for some of these failures. All these factors listed are not financial and can be subjective.   This research study will look at the ten 

years audited financial statements, cash flow and income statements of the banks chosen in the study to predict uneventful 

outcomes. Numerous corporate failure prediction models have been developed based on various modelling techniques. The non-

structural statistical models for default probabilities are the most popular, especially logit model. This study seeks to apply the 

predictive indices in the Altman Z score model, a structural model for predicting bankruptcy and institutional failures in an industry.   

The Altman Z score model was first published in 1968. The model is based on analysis of financial data and ratios and 

again in 1983, which was the most renowned model in predicting company bankruptcy using financial ratios. It is a simple corporate 

failure prediction model based on an overall index known as the Z score. The Z score was calculated from specially selected ratios 

drawn from company financials. The Z score discriminates between firms likely to go bankrupt within two (2) years from healthy 

firms by using a cut-off score for the overall index.   

Economies vary with various indices as determining factors to variable derivatives. Considering that the Altman Z score 

was developed far away in the United States, few reservations abound about its effectiveness in its applications to firms in 

developing countries.  

  

AIM AND SCOPE OF THE STUDY  

Banks are profit-seeking organisations; therefore, they attempt to improve the risk and return trade-off in their decision-making 

processes. It may be hard for banks to stay afloat without handling these risks, as today’s risks may become tomorrow’s reality. 
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This study aims to find the predictive ability of the Altman Z score model based on an early sign of company distress to determine 

if the model is appropriate in predicting bankruptcy for the financial services industry in Nigeria.   

The main objectives of this study are to:  

1. calculate the relevant ratios of selected banks included in the study using the Altman Z score,  

2. identify banks which are financially stable from those that are not concerning the calculated ratios, and  

3. enlist factors that contribute to bank failures from the data analysis.  

  

DELIMITATIONS OF THE STUDY   

This study was conducted in Lagos, Nigeria, using secondary data. Eleven (11) years (20092020) of time-series data extracted from 

ten banks' audited financial statements.  Altman's Z score model was tested on the selected banks to predict their stability. Only 

ten banks were covered in this research, purposely due to available records spanning ten years covered by the study. Also, 

considering that the Altman z score was formulated far away in the United States, many economic factors limit the generalization 

of cross-border findings.    

   

LITERATURE REVIEW  

The Z-score formula for predicting bankruptcy was published in 1968 by Edward I. Altman. The formula may be used to predict the 

probability that a firm will go into bankruptcy within two years. Z-scores are used to predict corporate defaults and are an easy-to-

calculate control measure for the financial distress status of companies in academic studies. The Z-score uses multiple corporate 

income and balance sheet values to measure a company's financial health. The quantitative credit analysis literature began with 

Altman (1968), where the author proposes discriminant analysis to determine combinations of observable characteristics that best 

differentiate between defaulted and non-defaulted firms (Altman, Financial Ratios, Discriminant Analysis and the Prediction of 

Corporate Bankruptcy, 1968).   

This paper was one of the first examples of a quantitative, credit-scoring approach to credit assessment. This approach 

has fallen out of favor recently because of the descriptive focus. Discriminant analysis characterizes a firm's likely observable 

characteristics given the current default status. At the same time, a credit analyst is generally interested in the converse: a firm's 

likely default status given its observable characteristics.   

The Z-score is a linear combination of four or five common business ratios weighted by coefficients. The coefficients were 

estimated by identifying a set of firms which had declared bankruptcy and then collecting a matched sample of firms which had 

survived, with matching by industry and approximate size (assets). (Altman, 2005).  

Altman applied the discriminant analysis statistical method to a publicly held manufacturer data set. The estimation was 

initially based on publicly-held manufacturers' data but has since been re-estimated based on other datasets for private 

manufacturing, non-manufacturing, and service companies. Mare, Moreira, and Rossi. (2016).  

Altman's Z-Score model was used to decipher the structural models. The Z-Score model was introduced to predict the 

probability that a company would collapse in the next two years. The model proved to be an accurate method for predicting 

bankruptcy several times. According to studies, the model showed an accuracy of 72% in predicting bankruptcy two years before 

it occurred, and it returned a false positive of 6%. The false-positive level was lower compared to the 15% to 20% false-positive 

returned when the model was used to predict bankruptcy before it occurred. When creating the Z-Score model, Altman used a 

weighting system alongside other ratios that predicted the company's chances of going bankrupt.  

  

ALTMAN’S Z-SCORE MODEL FORMULA  

The Z-score model is based on five key financial ratios, and it is written as follows: 𝛇 = 𝟏. 𝟐𝐀 + 𝟏. 𝟒𝐁 + 𝟑. 𝟑𝐂 + 𝟎. 𝟔𝐃 + 𝟏. 𝟎𝐄 Where:  

Zeta (𝜻) is the Altman’s Z-score  

A is the Working Capital/Total Assets ratio  

B is the Retained Earnings / Total Asset Ratio  

C is the Earnings before Interest and Tax/Total Assets ratio  

D is the Market Value of Equity/Total Liabilities ratio  

E is the Total Sales/Total Assets ratio  

  

EXPLAINING THE Z-SCORE RESULT  

Usually, the lower the Z-score, the higher the odds that the company is heading for distress.  A Z-score lower than 1.8 means that 

the company is financially distressed.  
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Z- score  Likelihood of Failure  

1.8 or less  Very high  

1.81 - 2.75  High  

2.76 – 2.99  Possible  

3.00 or more  Very low  

  

The first multivariate study was published by Altman (1968). He has used multivariate discriminant analysis to develop a five-factor 

model to predict the bankruptcy of manufacturing firms. The "Z-score", as it was called, predicted bankruptcy if the firm's score 

fell within a specific range. Initiated by Beaver (1966), Altman (1968), and Ohlson (1980), academic studies to measure financial 

vulnerability continued for three decades. Beaver found that the cash flow to debt ratio was the best single ratio predictor of 

distress in his univariate discriminant analysis.   

Altman's Z-Score model used multivariate discriminant analysis to select the five most significant variables for measuring 

the financial distress of firms. Ohlson's O-Score model used logit analysis to generate a one-year prediction model, and its academic 

descendants frequently referred to his discrete variables as a proxy for the probability of financial distress. Altman (1968) collected 

data from 33 failed firms and 33 matching firms during 1946-1965 to find discriminating variables for bankruptcy prediction. In his 

seminal paper, Altman evaluated 22 potentially significant variables of the 66 firms using multiple discriminant analysis to build 

the discriminant function with five variables.   

The function is as follows:  where:   

Z =1.2X1 +1.4X2 +3.3X3 +0.6X4 +0.999X5,   

X1-Working Capital/Total Assets   

The working capital/total assets ratio, frequently found in studies of corporate problems, is a measure of the net liquid assets of 

the firm relative to the total capitalization. Working capital is defined as the difference between current assets and current 

liabilities. Liquidity and size characteristics are explicitly considered. Ordinarily, a firm experiencing consistent operating losses will 

have current shrinking assets to total assets. This one proved to be the most valuable of the three liquidity ratios evaluated. The 

Inclusion of this variable is consistent with the Merwin study, which rated the net working capital to total asset ratio as the best 

indicator of ultimate discontinuance.   

X2-Retained Earnings/Total Assets   

Over time, this measure of cumulative profitability was cited earlier as one of the "new" ratios. The age of a firm is implicitly 

considered in this ratio. For example, a relatively young firm will probably show a low RE/TA ratio because it has yet to build up its 

cumulative profits. Therefore, the young firm is somewhat discriminated against in the analysis, and its chance of being classified 

as bankrupt is relatively higher than another, older firm. However, this is precisely the situation in the real world. The incidence of 

failure is much higher in a firm earlier.   

X3-Earnings before Interest and Taxes/Total Assets   

This ratio was calculated by dividing a firm's total assets by its earnings before interest and tax reductions. In essence, it measures 

the actual productivity of the firm's assets, abstracting from any tax or leverage factors. Since a firm's ultimate existence is based 

on the earning power of its assets, this ratio is particularly appropriate for studies dealing with corporate failure. Furthermore, 

insolvency in a bankruptcy sense occurs when the total liabilities exceed a fair valuation of the firm's assets with the value 

determined by the earning power of the assets.  

X4-Market Value of Equity/Book Value of Total Debt   

Equity was measured by the combined market value of all shares of stock, preferred and standard, while debt includes both current 

and long-term. The measure shows how much the firm's assets can decline in value (measured by the market value of equity plus 

debt) before the liabilities exceed the assets and the firm becomes insolvent. This ratio adds a market value dimension that other 

failure studies did not consider. It is also a more effective predictor of bankruptcy than a similar, more commonly used ratio: Net 

worth/Total debt (book values).  

X5-Sales/Total Assets   

The capital-turnover ratio is a standard financial ratio illustrating the sales-generating ability of the firm's assets. It is one measure 

of management's capability in dealing with competitive conditions. This final ratio is important because, as indicated below, it is 

the least significant ratio on an individual basis. Based on the statistical significance measure, it would not have appeared at all. 
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However, because of its unique relationship to other variables in the model, the Sales/Total assets ratio ranks second in its 

contribution to the overall discriminating ability of the model.   

The Z-Score, a survival indicator, classifies companies based on their solvency. The higher the value is, the lower the risk of 

bankruptcy. A low or negative Z-Score indicates a high likelihood of bankruptcy. Altman set critical values between companies 

based on the survivability indicator, which is given in Table 1 as:   

 

Table 1. Critical values of Altman’s Model.   

Score   Zone   Result   

Z < 1.81   Distress   likely to be bankrupt   

1.81<   Z < 2.99 Gray Zone Stable 

Z > 2.99 Safe Zone Safe 

  

The literature on bankruptcy identified several ratios suitable for predicting bankruptcy. Altman finds that the model's prediction 

accuracy tapers off for longer prediction horizons, such as four- and five-year horizons. Accuracy tapers from 95 % for a 1-year and 

72 % for a 2-year prediction horizon to 48 % for a 3-year, 29 % for a 4-year and 36 % for a 5-year horizon.   

 

RELIANCE ON PUBLISHED FINANCIAL STATEMENTS  

Most models for predicting the financial stability of any organisation rely on financial ratios to arrive at a predictable conclusion. 

Financial ratios are used for their objectivity in measurement and are mostly audited. These ratios have some defects in their 

usage, but despite these criticisms, they are still very relevant.   

An initial problem with the financial statements is that the mandate to prepare these accounts can be relative and differs 

from industry to industry. Those firms which meet specific criteria relating to the asset size, revenue growth, and the number of 

employees are obliged to publish their statements where the preparation and publishing of the financial statements are not 

mandatory for unlisted entities. When predicting financial stability or distress based on financial ratios, researchers implicitly 

assume that the financial statements would give an accurate and fair view of the financial position.   

Due to weak internal control systems, published annual financial statements may be unreliable, particularly with smaller entities. 

However, it has been seen from other bank distress that this statement may need to present an accurate and fair view and that 

some unhealthy firms have incentives to manipulate or manage their financial statements. This is known as creative accounting 

(failing firms adjusting their earnings upwards to give a more positive presentation of their financial position).     

  

METHODOLOGY  

A case study approach was adopted for this study. The study was meant to establish the financial stability of the banks in the study 

using the Altman Z score model. The study included banks listed on the Nigeria stock exchange with financial data spanning a 

minimum of 10 years. All financial institutions in Nigeria resembled the targeted population. However, convenience sampling 

restricted the study only to these selected banks. Few banks included at the later stage of the research were delisted primarily 

because of the researcher’s inability to get the updated annual report for the period covered in this paper. The financial ratios data 

(2009 - 2020) extracted from the annual reports of the ten selected banks was used to calculate the Altman z score.    

  

HYPOTHESIS   

Based on the objectives of the study and supported by extensive literature reviews, the following hypothesis was validated:  

H0: The Altman Z score is an effective tool for evaluation and measurement of the financial stability in the banking sector    

H1: The Altman Z score is not an effective tool for evaluation and measurement of the financial stability in the banking sector    

  

DATA ANALYSIS AND RESULTS  

The analysis results for each bank were extracted through excel spreadsheets, and the results of the overall analysis. The table 

below shows the results of the Z value of all the banks included in the study. The analysis was undertaken based on the size, the 

volume of traded equities, the number of employees, and nationwide spread, which separated these banks into 1st and 2nd tier 

entities.   

Starting with the so-called 1st tier banks (FUGAZ), it can be deduced from the data that Guaranty Trust Bank (GTB) and 

Zenith Bank are highly stable among their peers. United Bank of Africa (UBA) followed with a stable rating. Access Bank did well in 

three years of the twelve years under study, which is poor considering the rating as 1st tier entity in the industry. A look at the 
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company's financials shows that the bank is taking on too many liabilities unrecovered from its recent mergers. The results show 

that the ratios were stable before Intercontinental Bank Plc was acquired. More recently, the merger with Diamond Bank took the 

Z score southwards, putting doubt on the entity's going concern status. First Bank of Nigeria  

(FBN) did poorly compared to its peers, as some banks in the 2nd tier posted better ratings.  

FBN results are worrisome, considering the size and volume of equities traded on the Nigerian Stock Exchange. A further look at 

the analysis from the spreadsheet shows that the company needs to put its asset to better use, as revealed by the ROA ratio 

computed. A detailed trend analysis and investigation of the activities of this bank will be necessary to forestall another bank 

distress.   

The 2nd tier banks constitute 50% of this research study. They are Fidelity Bank, First City Monument Bank, Union Bank 

of Nigeria, Sterling Bank and Unity Bank. All the Z scores associated with this group came up with similar results; this came to the 

distress zone in our benchmark analysis for stability. Except for the Sterling Bank, a stable result was 1.949 in 2015. Other factors 

will have to be considered for this abysmal result. The results indicated that most banks in this group have zero or low retained 

earnings, and some have reported negative EBIT for subsequent years. This is evident and worrisome, especially with Unity Bank 

and Union Bank of Nigeria. From our findings, these banks need capital reconstruction and reduction to boost 

investors'confidenceand secure depositors' funds.     
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FACTORS THAT CONTRIBUTE TO FINANCIAL INSTABILITY AND DISTRESS  

In our third research objective, we stated that we were going to enlist some factors contributing to a company moving from solvent 

to distressed. After careful analysis and many investigations on the relevant financial ratios of the listed entities under study, we 

concluded the following.  

1. When the value of a bank's assets falls below the value of its liabilities for a considerable period of, say, five years, this will cast 
doubt on the financial stability of such an entity.   

2. Reporting losses for a consequent period of years can lead to financial distress.   
3. Reporting zero or negative retained earnings for more than five years.   
4. When the share price stays at a nominal value for more than five years. This will invariably undermine the market value of 

equity and put the z score in a distress zone for any firm.      
  

CONCLUSIONS, RECOMMENDATIONS, AND IMPLICATIONS OF FINDINGS CONCLUSIONS  

It is concluded from the study that the Altman Z score model is a precautionary tool in determining the financial stability of firms 

and especially in the financial services industry in Nigeria, to forestall any distress. Our findings show impressive results from the 

classified 1st tier category of Guaranty Trust Bank, Zenith Bank, and United Bank of Africa. The Z scores predictive ability shows 

that these banks are stable for the eleven years under review.   

Access Bank Plc shows some reservations as to the long-term stability of the entity. A review of the Z score indicated that 
the bank was stable for three years of 2009-2011. Findings from the published financial statements show that the bank may be 
taking in too many liabilities from its recent mergers and acquisitions.   

First Bank of Nigeria did very poorly when compared to its peers. In the twelve years under review, its activities. The 2nd 
tier institutions posted similar results. This could result from the banks being similar in size and equity, with the share prices 
hovering around the equal range. They can be referred to as stable except for Union Bank Plc and Unity Bank Plc, as contradictory 
to the Z score results.   

Results for Union Bank Plc and Unity bank Plc are disturbing and need urgent and immediate regulatory attention. 
Retained earnings for these banks have been eroded over the years under review. This stems from zero or low figures from earnings 
before interest and tax (EBIT).    

Based on these conclusions, information is more readily available to investors and creditors in making investment decision 
with more attention to ratio Retained Earning to Total Assets, Earning before Interest and Taxes to Total Assets, Market Value of 
Equity to Total Liabilities, Sales to Total Assets in Multiple Discriminant Analysis, and Debt Ratio, Return on Assets, Working Capital 
to Total Assets.   
   

RECOMMENDATIONS  

The following are recommended:  

• THE Altman Z score model is a tool used to predict financial stability and distress in the financial services industry. Regulatory 

agencies recommend this model to forestall commercial banks' failures.   

• Banks should have a tighter grip on their administration overheads to reduce their negative impacts on earnings before interest 

and tax (EBIT).     

• Retained earnings as a key index in the computation of the Z score. Companies need to have this input on the positive side. 

The major fallback on banks like Union Bank and Unity Bank was their financial statements' zero or negative values.   

  

SUGGESTION FOR FURTHER STUDY  

There are some limitations in this research study that requires improvement in future research. The study should be expanded to 

include more commercial banks to appraise the financial stability and foretell possible distress and plausible suggestions for 

avoiding the pitfalls, especially in the financial services industry. Other Z score models like Kida and Ohlson’s model should be 

explored and comparison modelled with the Altman Z score to get a line of best fit on which model is more accurate. This research 

paper focuses mainly on the financial services industry; other research can broaden the scope to include manufacturing and the 

fastmoving consumer goods industry. Future research can add more criteria for financial distress so that the results can be more 

accurate.  
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