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Abstract 

This study aims to: (1) determine whether there are differences in scores between the 
Altman model, Springate, Zmijewski and Internal Growth Rate in predicting financial 
distress, (2) find out the most accurate prediction model in predicting financial distress of 
mining companies in Indonesia. The data used in this study is the company's financial 
statements published on Indonesia Stock Exchange. The population in this study is the 
mining companies listed on the Indonesia Stock Exchange during 2014-2017 which are 
41 issuers. The sampling technique used purposive sampling so that 36 issuers were 
obtained as the research samples. This study compares the scores of four financial 
distress prediction models using statistical techniques and the accuracy of the prediction 
model by considering the level of accuracy and type I error. The conclusions from this 
study indicate the differences between the four prediction models. The Springate model is 
the best with an accuracy rate of 88.89% and an 8% type I error, the second is the 
Zmijewski model with an accuracy rate of 88.89% and a type I error rate of 42.86%, the 
third is the Altman model with 75% accuracy and error type I 46.67%, and the last is an 
internal growth rate model with an accuracy rate of 66.69% and type I error rate of 
11.11%. 
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1. INTRODUCTION 

Rapid business competition demands companies to continue developing 
innovations, improving their performance and expanding their businesses in order 
to continue to survive and compete. The company's ability to compete is 
determined by the company's performance itself. The company that is unable to 
compete in maintaining its performance will gradually be displaced from their 
industrial environment and will experience financial distress which will lead to 
bankruptcy. Bankruptcy is a condition where the company is no longer able to 
operate the company properly due to financial distress or financial distress 
experienced by the entity is already severe. In order to maintain the survival of the 
company, the management must improve its performance. According to Dermawan 
Sjahrijal (2008: 202) financial distress is a condition in which a company 
experiences financial distress and is threatened with bankruptcy. If the company 
goes bankrupt, there will be bankruptcy costs caused by the cost of being forced to 
sell the assets below the market price, the company's liquidity costs, the 
impairment of fixed assets that is expired before sold and others. 

Mining is one of the sectors listed on the Indonesia Stock Exchange. According 
to the Indonesia Stock Exchange data (2018), the mining sector has four sub-
sectors with a total of 41 registered issuers. In 2018, the performance of mining 
issuers especially the coal sub-sector continues to increase along with the high 
demand for this energy commodity. However, the increasing shares were not all 
evenly distributed. The mining sectors with the lowest shares were PT Bumi 
Resources Tbk (BUMI) which shares price dropped -15.56% year-to-dates, PT 
SMR Utama Tbk (SMRU) by -7.05%, PT Adaro Energy Tbk (ADRO) of -3.23%. In 
2017, there were two mining companies that were delisting from the Indonesia 
Stock Exchange, namely Berau Coal Energy Tbk. (BRAU) and Permata Prima 
Sakti Tbk. (TKGA). Some cases of delisting are caused by the company's inability 
to pay debts and experiencing financial distress. It is similar to BRAU which was 
formerly named PT Risco that was going public in the Indonesia Stock Exchange 
on August 19, 2010. At that time, the company sold 3.4 billion shares with Rp 400 
per share as the offer price. In April 2012, BRAU shares had touched the highest 
level in history which was at the level of Rp. 540 per share. Although in the past 
years BRAU's net profit continued to decline, in 2010 BRAU's net was cut 27.39% 
to Rp 619.8 billion due to rising sales expenses which reached Rp 6.23 trillion. 
BRAU's performance has continued to decline since 2013. Moreover, in July 2015, 
the company was known to have failed to pay debt of US $ 450 million which was 
due at that time. At the time of delisting, BRAU shares had already collapsed at the 
level of Rp 82 per share. 

One method to measure the company's financial performance is done by 
analysing the financial statements reported by the company on each period. The 
financial distress model needs to be developed because by recognizing the 
financial distress early, some actions can be done to anticipate the conditions that 
lead to bankruptcy. There are many methods to predict a company's financial 
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distress. However, in this study, there are four models chosen including Altman Z-
Score, Springate, Zmijewski, and Internal Growth Rate. This study aims to 
determine whether there are differences in the scores of each model, and find out 
which model has the highest level of accuracy in predicting financial distress in 
mining sector companies listed on the Indonesia Stock Exchange. 

 

1. LITERATURE REVIEW 

1.1. Company Financial Performance 
Financial performance is a description of a company's financial condition that 

reflects on the merits of a company's work performance in a certain period. It is 
very important to know so that resources can be used optimally in facing rapid 
environmental changes. Financial performance research includes research on the 
past financial situation with objectives that have been determined through certain 
analysis. The company's financial performance is the company's assessment of 
the financial position and ability to manage existing resources where information 
resources, financial structure, liquidity, solvency, profitability, activities and ability to 
adapt to environmental changes are needed to predict the company's ability to 
meet its financial commitments so that from these predictions can it is known, 
whether the company's financial performance is good or not good. 

Based on the understanding of company performance, the benefits of company 
performance evaluation are as follows: 

1. to find out the achievements of a company during a certain period whether it 
is good or not, efficient or unhealthy or not as a whole. 

2. to be used for assessing the organization as a whole and can also be used 
to assess the contribution of a part in achieving overall company goals. 

3. as materials in making decisions and organizational activities in general and 
divisions in particular and as a basis for investment policies in order to 
improve company efficiency and productivity. 

 

1.2. Financial Distress Understanding 
 There are several opinions about financial distress that equate financial 

distress with bankruptcy. However, basically this is different. Financial distress is 
one of the causes of bankruptcy in terms of corporate finance while there are still 
many factors outside of finance that can cause company bankruptcy. Every 
company that experiences financial distress will not always go bankrupt, depending 
on the management whether they can overcome this problem or not because 
basically financial distress is a signal of bankruptcy of a company. 

 It can be said that as long as the company’s cash flow is greater than its 
debt obligations, the company will have enough funds to pay its creditors. The key 
factor in identifying whether a company is in financial distress is a condition in 
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which the company experiences negative net operating income for several years 
and it has not made dividend payments, terminated employment or eliminated 
dividend payments for more than one year (Almilia and Kristijadi, 2003). 

Financial distress begins when the company cannot meet the payment 
deadline or when the cash flow projection indicates that the company will soon be 
unable to meet its obligations (Brigham and Daves, 2003). There are several 
definitions of financial distress, according to their type are such as economic 
failure, business failure, technical insolvency, insolvency in bankruptcy, and legal 
bankruptcy (Brigham and Gapenski, 1997). 

1.3. Indicators of Financial Distress and Bankruptcy 
According to Harnanto (2007), before a company was finally declared 

bankrupt, it is usually marked by various situations or circumstances specifically 
related to the effectiveness and efficiency of its operations. The indicators that 
must be considered by managers, as stated are: 

1. the decreasing of sales volume due to changes in consumer tastes or 
demands 

2. the increasing of production costs 
3. the increasing levels of competition 
4. the failure to expand 
5. the ineffectiveness in carrying out the function of collecting receivables 
6. the lack of support or banking facilities (credit) 
7. the high level of dependence on receivables. 

 
1.4. The causes of Financial Distress and Bankruptcy 

Munawir (2002: 289) explains that the causes of financial distress that lead to 
bankruptcy basically can be caused by internal and external factors of the 
company, either those that are specifically related directly to the company or those 
that are general. 

Internal factors can be caused by the bad and inefficient (large costs with 
inadequate income so that the company suffers continuous losses) management. 
Inefficient management may be caused by lack of management capabilities, 
experiences and skills. Besides that, there is an imbalance between the amounts 
of company capital with the amount of debt. Debts that are too big can result in 
high interest costs and be a burden for the companies. However, too many 
receivables can also harm the company because too large working capital 
embedded in accounts receivable will result in reduced company liquidity. In 
addition, the overall lack of adequate skills, integrity and loyalty or even low 
morality can cause many mistakes, irregularities and frauds against the company's 
finances and abuse of authority which will consequently be very detrimental to the 
company. 
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General external factors that can cause financial distress that lead to 
bankruptcy of a company are political, economic, social, and cultural factors as well 
as the level of government interference in which the company is located. In 
addition, the wrong use of technology can also result in implementation costs and 
maintenance costs incurred to be large so that it can cause companies to go 
bankrupt. External factors that are specific, meaning other factors directly related to 
the company, including customers, suppliers and competitors. The company must 
establish a good relationship with suppliers so that suppliers do not act at their own 
pace in rising prices that can be detrimental to the company. In addition, 
companies should not ignore large competitors and small competitors. 

1.5. Benefits of Predicting Financial Distress 
One of the company's responsibilities is to produce good performance to avoid 

financial distress. This performance can be reflected in its ability to predict the 
aforementioned indicators. These predictions can provide benefits to the company 
(Foster, 1986) such as: 

1. Creditor 
Close relationships with institutions, whether to make a decision to provide 
loans under certain conditions or design policies to monitor existing loans. 

2. Investor 
Distress prediction model could help investors in determining attitudes 
towards securities issued by a company. Investors can develop a strategy 
based on the assumption that the financial distress prediction model can be 
an early warning of financial distress in a company. 

3. Regulatory Affairs Authority 
Similar to the accountant association, capital market supervisor, or other 
institutions, the studies about financial distress are helpful to issue policies 
for protecting the society.  

4. Government 
The government has an obligation to protect the workforce, industry and 
society. This could help in issuing regulations to protect the public from loss 
and the possibility to disrupt the country's economic and political stability. 

5. Auditor 
A study that must be made by the auditor is whether the company can be 
going concern or not. With the existence of a model to predict bankruptcy, 
the auditor can audit and give an opinion on the company's financial 
statements better. 

6. Management 
Financial Distress will cause costs both directly and indirectly. Direct costs 
include wage costs for accountants and lawyers. While indirect costs is lost 
sales or profits due to restriction imposed by the court. To avoid such 
substantial costs, management with indicators of financial distress can make 
preparations to anticipate the worst. 
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1.6. Altman Distress Prediction Model (Z-Score) 
This analysis has been used since the 1970s and became famous in the 

1980s. The analytical model developed by Altman has become a reference for 
every investor and investment manager in the United States in the process of 
examining their investment decisions to avoid the possibility of investment 
mistakes in companies that are predicted to experience financial distress. After 
conducting research on selected variables and samples, there are three kinds of 
discriminant functions of the Altman Z-Score model. These three models have 
differences in the objects that Altman examines. In addition, these three models 
have different formulas and cut-offs. The first model is the Original Z-Score (for 
public manufacturers) which is the first z-score discriminant function developed by 
Altman. This model was developed in 1968 which was aimed at public 
manufacturing companies. The second model is the A Z-Score model (for private 
manufacturer). This model was developed by Altman in 1983 for a private 
manufacturer company. And the third model is the model that is used in this study, 
namely the B-Z Score Model (for non manufacturing firms). This model was 
developed by Altman in 1983 in conjunction with the development of the A Z-score 
model. Altman developed this model to predict bankruptcy in non-manufacturing 
companies such as small businesses, mining and the service sector. In this B-Z 
model, the X5 value or the value of sales to total assets is not calculated because it 
always changes significantly in the industry. The equation from the third model is: 

Z = 6,56X1 + 3,26X2 + 6,72X3 + 1,05X4 
(Source: Altman, 1983) 

Notes: 
Z   = distress and bankruptcy index 
X1 = working capital / total assets 
X2 = retained earnings / total assets 
X3 = earnings before interest and taxes/total assets 
X4 = market value of equity / book value of total debt 
 

Z score is the overall index of the multiple discriminant analysis function. 
According to Altman, there are cut offs of Z score that can determine whether the 
company will be in financial distress in the future that are divided into three 
categories, namely: 

1. If Z < 1.10, the company belongs to unhealthy company and potentially 
being in financial distress in the future. 

2. If 1.10 ≤Z ≤ 2.60, the company belongs to grey area (cannot be decided 
whether it belings to healthy company or the one that is in financial distress). 

3. If nilai Z > 2.60, the company is healthy and not potentially being in financial 
distress. 
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1.7. Distress Prediction Model Springate (S-Score) 
According to Peter & Yoseph (2011), Springate model is a financial distress 

prediction model that is based on the study done by G. I. V. Springate in 1978 that 
is known as Springate model or Canadian model. The study done by Springate in 
1978 was based on the procedure modeled by Altman using Stepwise Multiple 
Discriminant Analysis to choose four out of nineteen popular financial ratios to 
differentiate between healthy company and the bankrupt one. The formula used in 
Springate model is as follows: 

S= 1.03A+3.07B+0.66C+0.4D 
(source: Springate, 1978) 

 
in which: 
A = Working Capital / Total Assets 
B = Net Profit before Interest and Tax / Total Assets 
C = Net Profit before Tax / Current Liability 
D = Sales / Total Assets 

The critical value standard determined by Springate is if S-score > 0,862, the 
company belongs to the healthy company. Meanwhile, if the S-score ≤ 0,862, the 
company is considered as having low soundness and potentially having financial 
distress in the future. 

1.8. Distress Prediction Model Zmijewski (X-Score) 
Zmijewski (1984) gives one crucial matter as a condition in which the 

proportion from the sample and population should be determined in the beginning 
to get the frequency unit of the financial distress. This frequency is obtained by 
dividing the total samples that have financial distress with the whole samples 
(Rismawati, 2012). Zmijewski model was once used in the study done to the 40 
bankrupt company and 800 non- bankrupt companies. The accuracy level of this 
model in estimating the samples is 99% (Avenhuis, 2013). The bankruptcy 
prediction in Zmijewski model uses three financial ratios, namely (Zmijewski, 
1984): 

1. ROA (Return on Asset) 
This ratio portrays the ability of the company in changing the assets owned 
into a benefit that may increase the total asset totally. The bigger ratio 
shows the better company soundness. 
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2. Debt Ratio 
This ratio shows the ability of the company in paying off the debt using the 
assets owned. The higher the ratio shows the worse company soundness.  

 
 

3. Current Ratio 
This ratio indicates the ability of the company to compensate the liabilities 
using the total assets. The higher the ratio shows the better the company 
soundness.  

 
 

On the Zmijewski model analysis, financial distress is predicted using this formula: 
 

X-Score = -4,3 – 4,5X1 + 5,7X2 – 0,004X3 
                              (source: Zmijewski, 1984) 

in which: 
X1 = EAT/Total Assets 
X2 = Total Liabilities/Total Assets 
X3 = Current assets/ current liabilities 

 
Cut-off used in this model is 0 that potentially being in a financial ditress in the 
future. If the X-Score is negative or below than 0, the company is considered as 
healthy.  
 

1.9. Distress Prediction Model Internal Growth Rate (IGR-Score) 
Ross (2009) defines Internal Growth Rate as maximum growth rate a firm can 

achieve without external financing of any kind or the maximum growth level 
achieved by the company without using external funding. The formula used in 
Internal Growth Rate model is as follow: 

 
 

According to Ross (2009), ROA (Return on Asset) is a measurement unit 
which is for a unit of profit for each currency of the assets formulated as follows: 

 
In the formula of Internal Growth Rate, b is Retention Ratio that is an additional 

retained earning divided by the net income and then called as Plowback Ratio 
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(Ross, 2009). Retention Ratio can also be defined as profit or income 
Reinvestment Rate. The formula for Retention Ratio is as follows: 

 
The use of Internal Growth Rate as the bankruptcy prediction was analyzed 

first time by Fony (2003). In his study, the population is 129 private banks 
registered in 1999 and the samples are 86 national private banks consisting of 29 
bankrupt banks (being liquidated in 1999) and 57 non- bankrupt banks. The data 
analysis technique is using SPSS program version 10 about multivariate analysis 
and the discriminant analysis is done using step-wise estimation methods. The 
accuracy level of prediction from this model is 60.5%. This study results into a 
formula for bankruptcy prediction: 

IGR Score = -1.514 + 165.6681IGR 
(source: Ross, 2009) 

in which: 
IGR Score  = the bankruptcy prediction score 
IGR   = Internal Growth Rate  

 

If a company has IGR Score > 0.238, the company is classified into unhealthy 
company. Meanwhile, if the IGR Scores is below than -0.477, the company is 
classified into healthy company. While, if -0.477≥IGR Score≥0.238, it cannot be 
decided whether the company is healthy or in financial distress. 

 

2. METHODOLOGY 

2.1. Sampling Technique  
In this study, the population is all mining companies listed in Indonesia Stock 

Exchange. This study used a purposive sampling. It is a sampling method that 
uses specific consideration (Sugiyono, 2005:78). This technique aims to get 
representative samples that match to the consideration and criteria determined. 
The criteria are as follows: 

1. The mining companies that are listed in Indonesia Stock Exchange from 
2014 to 2017 in a row. 

2. The companies issuing annual report completely from 2014 to 2017. 
3. The companies which the cut off of the financial report is on 31 December. 

Based on the criteria mentioned before, there were 36 mining companies chosen 
as the samples. 
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2.2. Data Analysis Technique 
The data analysis techniques used is the accuracy of prediction model that is 

used to measure the level of accuracy of companies that are in financial distress 
and the ones that are not in financial distress on each technique. Then, the 
prediction and the actual condition of the sample in 2017 were compared. The 
formula to obtain the prediction is as follows:  

 
The prediction result was compared to the score of the company’s actual 

condition in 2017. The level of accuracy shows how big the percentage of the 
model is in predicting corectly from all existing samples. The level of accuracy of 
each model is obtained using this formula: 

 

 
Besides the accuracy level of each model, another consideration is the level of 

errors. The researcher divided errors into two types namely Type I and Type II. 
Type I error is an error that happens if the model wrongly predicts that a company 
is in a financial distress whereas in fact it is not. The level of error is formulated 
below: 

Type I Error 

 
           

Type II Error 

 
The best model is the one that has the highest level of accuracy and has a low 
score for the type I error.  

 

3. RESULT AND DISCUSSION 

3.1. Altman Z- score Model 

Altman Z-score model can predict accurately 27 out of 36 samples. It means 
that the level of accuracy is 75 %. The nine out of 36 samples were predicted 
inaccurately. The level of error for this model is 25% consisting two error types 
namely type I error and type II error. 
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Eight out of 15 companies were accurately predicted in distress. Thus, the type 
I Error is 46.67%. Meanwhile, they were 19 out of 21 that were predicted 
accurately in the non-financial distress and grey area. Two samples were predicted 
wrongly so the Type II Error is 9.52%. 

3.2. Springate Model 

Springate model can predict 32 out of 36 sample accurately in 88.89% as the 
level of accuracy, meaning that four out of 32 samples were wrongly predicted 
Thus, the level of error of this model is 11.11% varied in type I  error dan type II 
error. Meanwhile, there were 23 out of 25 samples that were predicted accurately 
in distress. The two samples that are wrongly predicted indicates that the type I 
error is 8.00%. Then, nine out of eleven samples were predicted accurately as 
being in non-financial distress. Therefore, the type II Error is 18.18%. 

3.3. Zmijewski Model 

Zmijewski model can predict 32 out of 36 samples accurately which means that 
the level of accuracy is 88.89%. As four samples were predicted wrongly, the level 
of error is 11.11% consisting in 2 error types namely type I error dan type II error. 
Then, four out of seven samples were predicted accurately that they were in 
distress. It shows that the type I Error is 42.86% as there are three samples that 
were predicted wrongly. It was also obtained that there were 28 out of 29 
companies that were predicted accurately as being in non-financial distress. 
Therefore, the type II Error is counted into 3.45%. 

3.4. Internal Growth Rate Model 

Internal Growth Rate model could predict 24 out of 36 samples accurately. 
Thus, the level of accuracy is 66.67%. As there were 12 out of 26 samples that 
were wrongly predicted, it refers that the level of error is 33.33% vairied in type I 
error and type II error. There were eight out of nine samples that were predicted 
accurately as being in financial distress. One sample that was predicted wrongly 
means that the type I Error is 11.11%. Furthermore, there were 16 out of 27 
companies that were predicted accurately in non-distress. 11 samples were 
inaccurately predicted indicates that there is a type II Error in 40.47%. 

3.5. The Comparison between Altman, Springate, Zmijewski and Internal 
Growth Rate Model 

Here are the tables and the explanation for evaluating the level of accuracy, 
type I error and type II error of the four models: 

Table 1 The Comparison between Accuracy and Error obtained from  
Prediction Models 

 
Model Level of Accuracy Type I error Type I error 

Springate 88.89% 8.00% 11.18% 
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Zmijewski 88.89% 42.86% 3.45% 
Altman Z- Score 75.00% 46.67% 9.52% 

Internal Growth Rate 66.67% 11.11% 40.47% 
Source: calculated by the researcher 

The table above shows that level of accuracy of Springate model is as high as 
Zmijewski model in predicting companies that were in financial distress and non-
distress in mining sector from 2014 up to 2017 which is 88.89%. Meanwhile, 
Altman Z score model has lower level of accuracy which is 75% and the lowest one 
was resulted from the internal growth rate model which is 66.67%.  

Seen from type I Error, Springate model has the lowest level of error in 8% 
compared to Zmijewski which is in 42.86% and internal growth rate in 11.11% and 
Altman counted in 46.67%. It infers that although both models have the same level 
of accuracy, Springate model tends to have lower level of error in predicting 
companies that are in financial distress. In the context of type II Error, Zmijewski 
model was in the lowest position in 3.45%, followed by Altman in 9.52%, Springate 
in 18.18% and highest error level was in internal growth rate which is in 40.47%. It 
shows that Zmijewski model has the lowest error level in predicting whether 
companies are healthy or being in non-financial distress. Based on the level of 
accuracy and type II error, Springate model is the best followed by Zmijewski 
model, Altman model, and internal growth rate model is the last. 

 

4. CONCLUSION  

Aiming at investigating whether there are difference scores dealing with level of 
accuracy resulted from Altman Z-Score, Springate, Zmijewski and Interal Growth 
Rate model in predicting the financial distress and determining the most accurate 
prediction model in predicting financial distress of mining companies listed in 
Indonesia Stock Exchange from 2014 up to 2017, this study results in some 
conclusions. There is different score in accuracy level predicted by Altman Z-
Score, Springate, Zmijewski and Internal Growth Rate model dealing with 
predicting Financial Distress. These differences can be seen from the level of 
accuracy obtained from the prediction models and its level of error. In this study, it 
was found that Springate model has accuracy level within 88.89%, the error type I 
was in 8% and error type II was in 18.18%. It is almost the same as Zmijewski 
model that has level of accuracy in 88.89%, error type I in 42.86% and error type II 
in 3.45%. Altman model has level of accuracy in 75% error type I in 46,67% and 
error type II in 9.52%. Meanwhile, internal growth rate model has the level of 
accuracy in 66.67% error type II in 11.11% and error type II in 40.47%. Overal, it 
can be seen that Springate and Zmijewksi models have the same level of 
accuracy. Yet, Springate model tends to have lower error type I. Considering the 
level of accuracy and type I error, the best prediction model is Springate model, 
followed by Zmijewski model, Altman model, and internal growth rate as the last. 
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There are some suggestions notified by the researcher to have better future 
research. There should be an addition prediction model so there are four models 
used such as Grover, Fulmer, Zavgren or other prediction models. This kind of 
study should be applied in construction, banking and other sectors. 
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