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Abstract: This study aims to determine the role of the Zmijewski bankruptcy forecasting model, 

which is considered as one of the tools of the International Standards on Auditing ISA520, 

because it is a mathematical equation that includes a set of financial ratios, which is a tool of 

analytical procedures, so that by dropping our study on the El-Aurassi Hotel Chain, which is one 

of the companies listed on the Algiers Stock Exchange, and therefore its financial statements are 

characterized by reliability and accuracy. Our study concluded that the Zmijewski model is an 

effective tool that facilitates the work of the external auditor in predicting bankruptcy, and the 

study also concluded that the El-Aurassi Hotel Chain is not exposed to bankruptcy during the 

years of our study (2018-2023). 

 
Key words: ISA 520, Bankruptcy, Forecasting, ZMIJEWSKI, El-Aurassi. 
Jel Classification Codes : C53, G33, M42.  

Introduction:     

     The continuity of company‟s operation is one of the most significant aims that every 

company's management seeks to achieve, by focusing on all parts that go into the company's 

activity, whether internally or externally. 

     However, given the current business environment, which has become very complex and 

requires highly competent managers, because the company is affected by internal and external 

factors that may affect its operations and lead it to the stage of bankruptcy. 

     To ensure that the company‟s operations remain viable, the external audit function is one of 

the mechanisms that contribute to the early prediction of bankruptcy, through its reliance on the 

International Standards on Auditing (ISA), so that ISA520 is among the standards relied upon in 

forecasting bankruptcy, because it uses several tools, including financial ratios, so that the 

external auditor uses them within specialized models in forecasting bankruptcy. 

     The Zmijewski model is one of the most important models that the external auditor relies on 

for early forecasting of bankruptcy, because it is a mathematical relationship that includes a set 

of financial ratios. 

     In this study, we applied the Zmijewski model, one of the most important tools of ISA520, to 

the El-Aurassi Hotel Chain during the time period (2018-2023), as a listed company on the 

Algiers Stock Exchange. 

     In order to cover all the variables of the study, we bring up the following problematic: 

     What is the role of the Zmijewski model, which is considered as an ISA520 tool, in 

forecasting bankruptcy at the level of the El-Aurassi Hotel Chain? 

     In order to answer the research question, we propose the following hypotheses: 

 The first hypothesis: The Zmijewski model is an ineffective ISA520 tool for forecasting 

bankruptcy in the El-Aurassi Hotel Chain; 
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 The second hypothesis: The Zmijewski model is an effective ISA520 tool for 

forecasting bankruptcy in the El-Aurassi Hotel Chain. 

     The ultimate objective of this study is to determine the extent to which the Zmijewski model, 

which is one of the tools of ISA 520 „Analytical Procedures‟, contributes to the early forecasting 

of bankruptcy in the El-Aurassi Hotel Chain. 

      To evaluate the theoretical ideas and interpret the results, we employed a deductive and an 

inductive approach, respectively.    

1. Literature review 

1.1 Bankruptcy 

 

1.1.1 The concept of bankruptcy 

     The origin of the term “ Bankruptcy “ dates to meddle ages Italy. The term is derived from 

the term “Banca Rotta”, which means “Broken Bench”. The destruction of the bench was an 

Italian tradition, linked to the degradation of the store of an unpaid merchant. In France, we also 

find the genealogy of the word “Bankruptcy”, it designates a debtor who constantly turns away 

from his lenders while escaping legal proceedings (Pasternak-Malicka et al., 2021). 

     Bankruptcy refers to a financial situation where a company or individual is not able to meet 

their current or future debts to creditors (Satyanarayana Puchakayala & Veluchamy, 2023). 

 

1.1.2 Factors causing bankruptcy 

     The  causative factors are (Sriwiyanti et al., 2024): 

 Limited quality and quantity of personnel; 

 Product realization does not meet customer expectations; 

 Unfeasible budget and sale price; 

 The company is failing to stay up with technological and ecological advances; 

 Marketing action fails to reach target audience; 

 The industry fails to adjust to the socio-cultural conditions in which it operates, leading 

to bankruptcy; 

 Products are not reaching the intended market due to poor distribution; 

 The company finds itself in a difficult financial situation due to macroeconomic factors 

like fiscal policy, inflation and monetary policy; 

 The rules applied in the places where the company operates may cause financial 

difficulties for it. 

1.2 Analytical procedures (ISA 520) 

 

1.2.1 The concept of analytical procedures 

     Analytical procedures have been defined by many professional organizations, with the 

“AICPA” defining them as “ the examination of financial data performed through the analysis of 

financial and nonfinancial information” (Razzak Alshehadeh & Atieh, 2020), the “IAASB” 

defined it as “ Analyses financial information by examining possible connections between 

financial and non-financial information” (Kritzinger & Barac, 2017). 

1.2.2 Justifications for employing analytical procedures 

     The justifications for employ are as follows (Matrood et al., 2019): 

 To determine whether the company is able to continue operations; 
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 In order to capture the client‟s type of activity and determine potential risk areas; 

 In order to reduce extensive testing; 

 Identify possible errors or distortions in financial reports; 

 In order to reduce the cost associated with carrying out an audit . 

1.2.3 Importance of analytical procedures 

     Its importance lies in the following points: 

 The analytical procedure is an assessment technique used to find and ascertain the reason 

behind unforeseen changes in financial ratios and account balances (Almeida & 

Imoniana, 2023) ; 

 The analytical procedure contrast the auditors‟ forecasts regarding the customer‟s 

financial statements statistics and associated financial ratios with concrete results 

(Abdullatif et al., 2021). 

1.2.4 Categories of use of analytical procedures 

     It is as follows (Al-Hajaia, 2022): 

 Analysis and judgment method: this technique is based on the verification or 

comparison of two aspects, such as comparing the commercial revenues of this year with 

those of the year prior; 

 Basic quantitative method: relies on plausibility tests and incorporates non-financial 

information to determine the balance sheet of the account. For example, salary expenses 

can be estimated by multiplying the workforce‟s size by the working hours and the mean 

pay rate. In addition, sales and accounts receivable turnover rates are used to estimate 

salary expenses; 

 Advanced quantitative techniques: anticipatory techniques such as time series and 

regression are utilized, mathematical procedures guaranteeing optimal anticipation of 

existing information. 

 

1.2.5 Types of analytical procedures 

     The types are as follows (Phuong, 2023): 

 Financial ratios: employs ratios to examine the relationship between two or more 

changes in the components of financial statements. Ratios are often chosen that remain 

constant over time or have minimal difference between different companies. Common 

groups of ratios include profitability, solvency, efficiency, liquidity and others. The study 

of ratios has helped the customer to better understand the company‟s situation and assess 

its overall financial position and profitability. This gives the auditor the ability to quickly 

determine significant changes to the customer‟s financial and company attributes. For 

this reason, the examination of ratios is frequently used as a method of analysis; 

 Trend analysis: analyzing the pattern of changes in data over time helps identify 

unusual patterns. In this case, the auditor is able to assess the current period by observing 

the movement of an item or the amount of an account between different previous 

accounting periods; 

 Examining reasonableness: this approach allows identifying unusual differences and 

determining only their source, where the auditor is able to design an estimation model 

that takes into account all the important variables affecting the analysis. However, the 

information must be considered for its autonomy and reliability. 
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2. Methods 

 

2.1 The study sample 

     The study sample is the “El- Aurassi Hotel Chain” , it is five-star hotel was inaugurated and 

put into service on May 2, 1975, it is a “joint stock company” with a capital of 1.500.000.000 

DA, 80% owned by the State and 20% by institutions and small shareholders, this hotel chain 

includes four units (Chaine el-aurassi, 2022). 

     The reason we chose this hotel chain, because it is listed on the Algerian Stock Exchange and 

discloses its financial statements annually, which makes our study based on more accurate 

information. 

 

2.2 Model of study 

     In the academic literature, the forecasting of company bankruptcy is a long-standing topic. In 

1966, “ Beaver “ first introduced the study of financial ratios in his calculation of bankruptcy 

forecasts (Zhao et al., 2024) , thus, the analysis and determination of bankruptcy dangers are 

crucial for leaders in the decision-making process aimed at optimizing the financial profitability 

of the company (Agustina & Hilaludin, 2024), and to set up a number of essential procedures  to 

eliminate the diminution of the financial assets (Heidary et al., 2024). 

     There are many models that aim to forecast the bankruptcy, so in this study we selected one 

of these models, which is the “Zmijewski model” , which is considered the most reliable model 

in terms of results. 

     Mark E. Zmijewski developed this analysis model, also called ( X- Score) in 1983, using the 

“ probit technique “ , or according to specialists the probability method. This model is based on 

the examination of ratios that evaluate the performance, leverage and liquidity of a company. 

Return on assets (ROA), debt ratio and current ratio are among the variables used in the 

Zmijewski model equation (X-Score) (Anwar & Utami, 2022). 
     For the purpose of its prediction model, this model measures a company's liquidity, 

performance and leverage using ratio analysis. At the time, Zmijewski utilized probability 

estimation to 800 surviving companies and 40 companies that failed (Gunanto, 2023). 

     The Zmijewski model's formula is as follows (Yendrawati & Adiwafi, 2020):      
X  = - 4.3  -  4.5 X1  +  5.7 X2  - 0.004  X3 

Where: 

X1 = ROA 

X2 = Debt Ratio 

X3 = Current Ratio 

      So the process of calculating x1, x2 and x3 is as follows (Simatupang et al., 2024): 

X1=Net  Income  /  Total Assets ;  X2  = Total Debt  /  Total Assets ; X3 = Current Assets  / 

Current Liabilities. 

     Before interpreting the X-Score values, the financial ratios X1, X2 and X3 must be 

explained: 

 ROA: The return on operating income from investments in operating capital 

expenditures is measured by the Return on Assets (ROA) (De Luca, 2023), It provides 

the shareholder of the company with a clear picture of how successfully the assets 

produce profits, or, to put it another way, how quickly a product turns into cash and 

when the company may reinvest the money. Over 5% is regarded as an excellent return 

on assets(Okunev, 2022); 

 Debt Ratio: The debt ratio, which calculates a company‟s total obligations as a 

percentage of its total assets, is a measure of solvency. In a way, the debt ratio illustrates 

how well a company can use its assets to settle its debts. Put otherwise, this illustrates 

the number of assets that must be sold by the company in order to cover all of its debts. 
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This aids creditors and investors in assessing the company‟s total debt load and its 

capacity to settle debt in unpredictable future economic periods(Lessambo, 2022). Since 

interest on debt must be paid regardless of a company‟s profitability, a ratio of 0.4 or less 

is regarded as preferable.  Therefore, if the ratio is greater than 0.6, the company might 

find it difficult to borrow funds(Okunev, 2022); 

 Current Ratio: Evaluates the company‟s capacity to settle its immediate debt(Chang, 

2023). A company that has a current ratio below one might not have enough cash on 

hand to cover its short-term debts. In general, a company is performing well if its current 

ratio is higher than 1.5 (Okunev, 2022). 

     The results of the Zmijewski model are interpreted as follows: 
      The company is in good health or not bankrupt if the X-score is negative or less than zero 

(X-Score < 0).In contrast, it is unhealthy or has a tendency to cause bankruptcy if the X-score is 

positive or more than 0 (X-Score > 0) (Pandoyo et al., 2022). 

 

3. Result and Discussion 

     In order to calculate X-SCORE, a set of steps must be followed, which we will detail in 

detail. 
3.1 Extracting the components of financial ratios from financial statements 
3.1.1 Net Income 

     The following table shows the values of Net Income: 

Table 1. Values of Net Income 
Years 2018 2019 2020 2021 2022 2023 

Net 

Income 

439 611 183  22 512 054 -660 648 992 -508 920 133 37 920 150 474 659 691 

Source : Prepared  by the  researcher based  on the  financial statements  of the company 
    In order to illustrate the evolution of Net Income values, the following figure shows its 

evolution: 

Fig.1. Evolution of Net Income 
 

 
Source: Prepared by the researcher 

     Through Table 1 and Figure 1, we notice a decrease in the value of net income in 2019 due to 

the political conditions of Algeria during that year, and we noticed a further decrease in value 

during 2020 due to the quarantine applied due to the coronavirus pandemic, then we noticed an 

increase from 2021 to 2023 due to the reduction of quarantine measures and the improvement of 

the political situation in Algeria. 
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3.1.2 Total Assets 

     The values of Total Assets are displayed in the table below: 

Table 2. Values of Total Assets 
Years 2018 2019 2020 2021 2022 2023 

Total 

Assets 

11 362 669 460 11 133 677 821 10 424 908 233 9 489 963 991 9 596 415 894 9 705 505 656 

Source: Prepared by the researcher according to the financial statements of the company 

     In order to illustrate the evolution of  Total Assets values, the following figure shows its 

evolution: 

Fig.2. Evolution of Total Assets 

 
Source: Prepared by the researcher 

 

     Through Table 2 and Figure 2, we notice that the values of Total Assets decreased from 2019 

to 2021 due to the political conditions and the Corona pandemic that affected Algeria, and then 

we noticed an increase in the values of Total Assets from 2022 to 2023 due to the reduction of 

quarantine measures and the improvement of the political situation in Algeria. 
 

3.1.3 Total Debt 

     The following table shows the values of Net Debt:   

Table 3. Values of Total Debt 
Years 2018 2019 2020 2021 2022 2023 

Total 

Debt 

6 402 644 448 6 280 248 707 6 343 638 108 5 924 774 416 6 087 020 520 5 738 313 368 

Source: Prepared by the researcher based on the financial statements of the company 

     In order to simplify the evolution of Total Debt values, the following figure shows its 

evolution from 2018 to 2023: 

Fig.3. Evolution of Total Debt 

 
Source: Prepared by the researcher 
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     Through Table 3 and Figure 3, we observe a continuous decrease in the Total Debt despite 

the difficult circumstances faced by the El-Aurassi Hotel Chain, especially during the COVID-

19 pandemic, due to the financial subsidies provided by the Algerian state. 

 

3.1.4 Current Assets 

     The following table shows the values of Current Assets: 

Table 4. Values of Current Assets 
Years 2018 2019 2020 2021 2022 2023 

Current 

Assets 

2 952 587 941 3 019 907 322 2 908 660 805 2 541 985 049 3 127 412 436 3 658 498 564 

Source: Prepared by the researcher according to the financial statements of the company 

     To make it easier to understand, the following figure illustrates how Current Assets values 

changed between 2018 and 2023: 

 

Fig.4. Evolution of Current Assets 

 
Source: Prepared by the researcher 

     Through Table 4 and Figure 4, we observe almost constant stability in current asset values 

from 2018 to 2023, except for a slight decrease during 2021 due to the coronavirus pandemic. 
3.4.5 Current Liabilities 

     The following table shows the values of Current Liabilities: 

Table 5. Values of Current Liabilities  
Years 2018 2019 2020 2021 2022 2023 

Current 

Liabilities 

1 479 235 677 1 104 948 691 1 149 719 618 768 838 256 943 716 561 779 494 293 

Source: Prepared by the researcher based on the financial statements of the company 

 

     In order to illustrate the evolution of Current Liabilities values, the following figure shows its 

evolution: 

 

Fig.5. Evolution of Current Liabilities 

 
Source: Prepared by the researcher 
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     Through Table 5 and Figure 5, we observe a continuous decrease in Current Liabilities, due 

to the El-Aurassi Hotel Chain‟s reliance on medium and long term loans. 
 

3.2 Calculate financial ratios 
3.2.1 Calculate the ROA (X1) 

     The following table displays the Return On Assets (ROA) values: 
Table 6. Values of ROA 

Years 2018 2019 2020 2021 2022 2023 

ROA 0.038 0.002 - 0.063 - 0.053 0.003 0.048 

Source: Prepared by the researcher based on the tables No 1 & 2 

     In order to illustrate the evolution of  ROA  values, the following figure shows its evolution: 

Fig.6. Evolution of ROA 

 
Source: Prepared by the researcher 

     Figure 6 and table 6 show that all Return On Assets ratios are below 5%, which is below the 

permitted rate of 5%. As a result, it is challenging to generate profits from the assets. 

 

3.2.2 Calculate the Debt Ratio  (X2) 

     The Debt Ratio values are shown in the following table: 

Table 7. Values of Debt Ratio 

Years 2018 2019 2020 2021 2022 2023 

Debt Ratio 0.563 0.564 0.608 4.6.0 4.6.0 0.591 

Source: Prepared by the researcher according to the tables No 2 & 3 

     To demonstrate how debt ratio numbers have changed from 2018 to 2023 , the following 

figure depicts that evolution: 

Fig.7. Evolution of Debt Ratio 

 
Source: Prepared by the researcher 
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     Through Table 7 and Figure 7, we can see that the debt ratios from 2018 to 2023 are more 

than the recommended 0.4, which means that El-Aurassi Hotel Chain is having difficulty 

obtaining loans. 
 

3.2.3 Calculate the Current Ratio (X3) 

     The Current Ratio values are shown in the following table: 

Table 8. Values of Current Ratio 

Years 2018 2019 2020 2021 2022 2023 

Current 

Ratio 

1.996 2.733 2.529 3.306 3.313 4.693 

Source: Prepared by the researcher based on the tables No 4 & 5 

     In order to illustrate the evolution of Current Ratio  values, the following figure shows its 

evolution: 

 

Fig.8. Evolution of Current Ratio 

      
Source: Prepared by the researcher 

     From Table 8 and Figure 8, we can see that the current ratios from 2018 to 2023 are more 

than the recommended 1.5, it indicates that El-Aurassi Hotel Chain has sufficient cash on 

reserve to pay down its immediate debts. 

 
3.3 Calculate the values of  X-Score  

     The following table shows the values of X-Score: 

Table 9. Values of X-Score 

Years 2018 2019 2020 2021 2022 2023 

X-Score -1.268 -1,104 -0.550 -0.994 -0.712 -1.165 

Source: Calculated by the Author based on the tables No 6, 7 &8 

     In order to illustrate the evolution of X-Score values, the following figure shows its 

evolution: 
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Fig.9. Evolution of X-Score 

 
Source: Prepared by the researcher 

     From Table 9 and Figure 9, we can see that all X-Score values are negative, which means that 

according to Zmijewski's model, the El-Aurassi Hotel Chain is not at risk of bankruptcy. 

 

Conclusion  

       Through the concepts and findings, we came to the following conclusions: 

 The International Standard on Auditing ISA520 „Analytical Procedures’ is an 

important tool that assists the external auditor in optimizing their work outputs; 

 ISA 520 relies on financial ratios to analyze and interpret the results of the financial 

statements; 

 Financial ratios are used in many bankruptcy forecasting models, including the 

Zmijewski model, which makes it easier for the external auditor to predict in advance 

the occurrence of bankruptcy, in order to inform the parties that hired him of the true 

state of the company; 

 We reject the first hypothesis and confirm the second hypothesis; 

 By applying Zmijewski's model to the El-Aurassi Hotel Chain, we observe that this 

chain is not at risk of bankruptcy, as all X-score values are negative. 

     Therefore, some suggestions can be made: 

 Increased focus by external auditors on the use of bankruptcy forecasting models, as 

these models rely on financial ratios, which is one of the analytical procedures tools set 

out in ISA520; 

 It is recommended that the external auditors of the El-Aurassi Hotel Chain apply the 

Zmijewski model, as it provides very reliable results that enhance the quality of their 

report. 
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