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Abstract- As a business entity, the Islamic banks also cannot free from financial distress and the bankruptcy. The economy 
conditions cannot be known certainty and the presence of open competition both in national and international become a major 
concern of issues of Islamic banking in Indonesia. The research objectives are to define the prediction of bankruptcy in Islamic 
Banking to the banking industry in Indonesia by utilizing ANN and check the consistency, mention the failed banks and 
success banks by the prediction results, and explain the factors must be improved to avoid the failure. The data used in this 
research are published by the Islamic banks and the conventional banks in Indonesia. Since there are not failure Islamic banks 
in Indonesia nowadays, so this research use the data of conventional banks. Quarterly calculations of the financial ratios will 
be processed in the MATLAB R2014a version with neural network backpropagation approach. From the results, can be 
known that the average of accuracy of the networks in predicting the failed bank group is 98.5% and 100% for the success bank 
group in the training process. From 12 banks, the network trained indicates one bank as the failed bank. There are three banks 
which must pay attention to their two financial ratios. Then, there are three banks which each of them must improve one ratio. 
Lastly, five banks predicted success in all ratios. The result of robustness test is the networks could predict the success bank 
group with perfectly corrects prediction. 
 
Index Terms- Islamic banks in Indonesia, bankruptcy, prediction method, Artificial Neural Network (ANN)- 
Backpropagation 
 

 
 

I. INTRODUCTION 
 
Indonesia was started showing some interest in 
Islamic banking system at some point towards the end 
of the 1990’s when Indonesia was facing the Financial 
Crisis or what is now called ‘krisis moneter’. Some 
people believe that Islamic Banking system can 
maintain well toward the financial crisis. This 
assumption appeared when Bank Mualamat Indonesia 
survived the financial crisis. However, this 
assumption is not entirely proven because some 
Islamic banks in other countries, for example there 
were some Islamic banks in Turkey went bankrupt 
because some problems that happened [1]. These 
examples prove that Islamic banking does have some 
risk just like any other business However, there are 
some important things that can be done to minimize 
the detrimental effects to the financial health of a 
company, we can use a process called early warning 
system (EWS). The bankruptcy prediction approaches 
are categorized into two, statistical techniques and 
artificial intelligence technique [2]. The differences in 
performance indicator exclude the productivity caused 
the bankruptcy occurred in different Islamic countries 
[3]. 
 
Islamic bank has the minimum risk and high liquidity 
compared to the conventional bank, but it cannot 

ensure that Islamic banking is free from financial 
distress [4]. The economy conditions cannot be known 
certainty and the presence of open competition both in 
national and international become a major concern of 
issues of Islamic banking in Indonesia.  The 
insolvency which comes from one institution could be 
a creator of systematic risks to the whole financial 
system [5]. The problems and all detrimental factors 
in banking can be minimized by EWS. By the EWS or 
predictions may be known how the bank's level of 
performance in recent periods and how in the future. 
Performance can be assessed based on the bank's 
financial ratios. Therefore, this research will provide a 
bankruptcy prediction for the Islamic bank in 
Indonesia, this prediction can be made by examining 
the pattern of financial ratios in the Islamic banks. 
Then, it will distinguish between Islamic banks which 
has the potential to bankruptcy and the Islamic bank 
which has the potential will survive the challenges in 
the future. 
 
II. PRIOR STUDIES 
 
The bankruptcy and the prediction of bankruptcy in 
banking became the popular issue and research topics 
since 1960’s [6]. In current financial system, the 
failure of businesses is considered as a natural 
phenomenon with some businesses failing while the 
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others replacing it known as enter and exit phenomena 
[7]. This does not only happen in European region, but 
also in every part of the world, including Indonesia. If 
a company confronts an unresolved short term 
liquidation problem, this will cause a solvability 
problem resulting in default [8]. 
 
An economy’s health is tightly affiliated with the 
soundness of the banking system [9]. Bank of 
Indonesia urges every bank in Indonesia to do an 
examination to monitor its financial health. 
According to Bank Indonesia Regulation No. 
9/1/PBI/2007 Article 1, Bank Financial health rating 
is a qualitative examination of every aspects 
contributes to bank performance through quantitative 
and qualitative evaluation of bank capital factor, 
quality of assets, rentability, liquidity, market risk 
sensitivity, and a qualitative evaluation on its 
management. It is stated in Article 11, Law No. 
13/1/PBI/2011 that bank soundness assessment is 
done in a risk based approach (Risk-based Bank 
Rating). 
 
According to Beaver, et al (1968) [10], the prediction 
is made as an ability to generate operational 
implications evidenced by the empirical proof. Both in 
the use of statistical and artificial intelligence 
methods, the analysis using the ratio be efficient 
discovered for predicting bankruptcy [11]. The 
predictions using the bank financial ratios have been 
done and gave several of the results. To the prediction 
of changes in earnings at commercial banks in 
Indonesia, LDR has significant affect positively to the 
profitability [12]. For the bankruptcy prediction used 
the bank financial ratios are done by Altman (1968), 
Meyer dan Pifer (1970), Sinkey (1975), Santoso 
(1996), Januarti (2002), Haryati (2006), dan 
Suharman (2007) [13]. 
 
Ozkan-Gunay and Ozkan (2007) [1] developed a new 
method for predicting bankruptcy of banks in Turkey 
in the emerging financial markets. They used an ANN 
multi-layer backpropagation. The variables are 20 
financial ratios of banks met the criteria. The CAMEL 
rating system and added two other criterias as its 
income-expenses structure and branch performance 
are chosen. 59 banks as samples include 23 failed 
banks that were closed in late 1999 and 2001. The 
results show that ANN can be an alternative method to 
predict and prevent the future systemic banking crises 
to minimize the cost. 
 
Odom and Sharda (1990) [14] predicted the 
bankruptcy level of 129 companies in the United 
Stated. For the inputs used the financial ratios in 
Altman model, such as working capital/total assets, 
retained earnings/total assets, earnings before interest 

and taxes/total assets, market value of equity/total 
debt, and sales/total assets. The tests were conducted 
on two test methods, each with three different 
proportions, 50/50, 80/20, and 90/10 each for Neural 
Network Model and Multivariate Discriminant 
Analysis. The prediction using neural network applied 
well to predict the firm bankruptcy. Achieved the 
highest accuracy in the 50/50 proportion, 81.48%. 
 
III. METHODOLOGIY AND DATA 
 

 
Figure 1. A multi-layer Backpropagation Artificial Neural 

Network 
 
Backpropagation network trained to strike a balance 
between the ability of the network to recognize the 
pattern during the training period and the ability to 
provide the correct response to a similar input in the 
testing process. This network is a supervised learning 
algorithm and used in perceptron with many weights 
in the layers to change weights in the hidden layer. 
Backpropagation architecture is showed in Figure 1 
which has n inputs (with a bias), a hidden layer 
consists of p units (also with a bias), and m units of 
output. Vji is the weight of the input unit, xi to the 
hidden layer unit zj (vj0 is the weight that connects the 
bias in the input unit with a node zj in the hidden 
layer). Wkj, the weight of the node zj in the hidden 
layer to Yk (wk0 is the weight of bias in a node of the 
hidden layer to an output, zk). 
 
Data research divided into two, data train and data 
test. Training data contains a list of conventional 
banks which are divided into a success bank and a 
failed bank groups. The failed group contains the 
bankrupt or liquidated of the bank, or revoked by the 
government. Then, the success banks are taking from 
every level of the owned capital level (BUKU) and 
represented the top five banks in the performance 
assessment of capital growth, asset quality, earnings 
and efficiency, and liquidity based on kinerjabank 
team (2015) [15]. The conventional banks are selected 
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because there is no failed bank in the Islamic banking 
in Indonesia until this now. For testing data, 
composed of all Islamic Commercial Banks in 
Indonesia, listed in Sharia Bank Statistics 2016 which 
is published on March 2016 by Banking Licensing and 
Information Department, the Financial Services 
Authority (OJK).  
Bank sampled consists of 45 conventional and Islamic 
banks in Indonesia. 11 failed banks and 22 success 
banks selected to be a data train group. In the training 
process or learning activity, the failed data are 
repeated once for reducing the bias. Then 12 BUSs 
data are in a test group. There are also 8 banks 
grouped in the set data for the robustness test. 
 
Input data is the financial ratios which exist in 
assessing the bank soundness quantitatively in the 
regulation book of Bank of Indonesia published in 
2012. It refers to Surat Edaran Bank of Indonesia No 
13/24/DPNP. But, only five ratios of the assessment 
are selected. The ratio used must identic, utilize both 
in conventional bank and Islamic bank, have equal 
formula, and same or similar purpose. The ratios are 
Non-Performing Loan (NPL) or Non-Performing 
Financing (NPF), Quick Ratio, Return on Assets 
(ROA), Net Income (NI) or Net Interest Margin 
(NIM), and Capital Adequacy Ratio (CAR). 
Meanwhile, the output data is only needed in the 
training process. The output set +1 for the group of 
success bank and -1 for the failed bank group. 
 

 
Table 1. Formula of the Ratios Used in the Research 

 
The calculation has very diverse and inequality data. 
According to Hall et al. (2009) before using these 
variables as input neurons, all data would be 
normalized to keep values in the range -1 to 1 [16]. 
Activation function is used to determine the output of 
a neuron in a neural network. Output generated from 
zj neuron in figure 3.6.1 is: 

Output zj = f (z_net j)                       (1)  
 
Activation function (f) in backpropagation must fulfill 
into the several requirements, namely continuous, 

differentiable, and not a down function. This study 
used a hyperbolic tangent function: 

f (z_net j) = tanh(z_net j) =              (2)         

 
with: 
 
f ‘(z_net j) = [1+ f (z_net j)][1- f (z_net j)]           (3)     

    
During the training process, they were adjusted 
gradually until the model’s output came close to its 
target or output value, or the error became smallest or, 
if not smallest, then until the consideration of 
iterations (3,500) was reached with the error Mean 
Squared Errors (MSE) desired 10-4. 
 
The changes in weight are based on the gradient 
occurs for the input pattern. A modification can be 
made based on the direction of the gradient pattern of 
the last pattern and the last momentum entered. 
Adding the momentum is to avoid striking change in 
weight due to the significant differences in the input 
data. New weight in (t + 1) based on the weight from t 
and (t-1) time. There are two new variables recorded 
the last two iterations. If μ is a constant (0 ≤ μ ≤ 1) 
which states the momentum, so new weight can be 
calculated by equations (Siang, 2009) [17]: 

 
  (4) 

and 
 

 (5) 
 

Robustness testing is performed to re-test the networks 
to ensure it can be applied properly. The data used in 
the process of data set testing is similar data with the 
data in the train and test process, but in different 
samples or banks. The process and treatment data are 
also same to the test process, but it also mentions the 
errors. The error is provided by calculate the 
difference between the prediction and the actual value. 
 
IV. PREDICTION RESULTS 
 
On the first network is conducted to test the composite 
ratio of Islamic Commecial Banks in Indonesia. The 
composite ratio test indicates there is one bank that is 
predicted fail, namely Bank Tabungan Pensiun 
Negara (BTPN) Syariah. Actually, BTPN Syariah is a 
newbie in the Indonesia Islamic bank industry. It 
started to operate at 14 July 2014 after deciding to spin 
off. 

 
Table 2. Prediction of 12 Islamic Banks in Indonesia 

Based on Composite Ratio 
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Then, the second network predicts the failed of Gross 
Non-Performing Loan ratio. Bank Maybank Syariah 
Indonesia got a negative. It means the bank’s 
management needs to pay attention to the loans, 
especially in the non-performing loans.  
 

 
Table 3. Prediction of 12 Islamic Banks in Indonesia 

Based on Gross NPL 
 
There is no bank that predicted failed in the third 
network. The network processed the time series data 
of quick ratio and all banks predicted as the successes. 
All Islamic Commercial Banks do not need to worry 
about their short-term funding.  
 

 
Table 4. Prediction of 12 Islamic Banks in Indonesia 

Based on Quick Ratio 
 
As the results of the fourth network, six Islamic banks 
indicate fall on the ROA. The banks are Bank 
BRISyariah, Bank Panin Dubai Syariah, Bank BCA 
Syariah, Bank Syariah Bukopin, Bank Jabar Banten 
Syariah, and BTPN Syariah.  
 

 
Table 5. Prediction of 12 Islamic Banks in Indonesia 

Based on ROA 
 
BTPN Syariah also needs to consider the net income 
and its performing assets. Since the NIM ratio is 
predicted fail with the fifth network that learned by the 
data train in the training process. 
 

 
Table 6. Prediction of 12 Islamic Banks in Indonesia 

Based on NIM 
 
The last network, in terms of bank capital, some banks 
need to give attention on it. The banks are Bank BCA 
Syariah, Bank Syariah Bukopin, Bank Maybank 
Syariah, and BTPN Syariah.  
 

 
Table 7. Prediction of 12 Islamic Banks in Indonesia 

Based on CAR 
 
The results were evaluated on the testing processes 
show that several banks do not need to worry. The 
Banks are Bank Muamalat Indonesia, Bank Syariah 

Mandiri, Bank BNI Syariah, and Bank Victoria 
Syariah. However, most of them have to pay attention 
to the asset management in generating profit and the 
return on assets owned. Since six banks are predicted 
fail in ROA ratio. 
 
The prediction results on robustness test show that 
100% of the sample predicted as the success banks. 
That means the prediction by the networks to predict 
the success bank is still 100% even applied to different 
data or predict consistently. 
 

 
Table 8. Results of the Robustness Test 

 
CONCLUSION 
 
The feed-forward backpropagation networks by ANN 
can distinguish patterns and trends by analyzed 
financial ratios in making bankruptcy predictions and 
use it as early warning signals. It proven by the 
performance values and the values of linear regression 
generated in the training process. Then, there is also 
the result of data set test by seeing the output errors of 
the predictions that show the networks are consistent 
in making the predictions. It is important to be noted 
that the results of prediction are come only from 
analyzed and learned the patterns and trends of the 
data train in training process. A bank who predicted 
failed not means it must be or have failed in the real 
world. The bank will survive if improving the bank’s 
performance and applying the right strategy in the 
banking activities. The Early Warning System made 
by the networks in every ratio should being used to be 
the consider factors in making the policies or 
decisions in the future. 
 
From the results, can be known that the average of 
accuracy of the networks in predicting the failed bank 
group is 98.5% and 100% for the success bank group 
in the training process. From 12 banks, the network 
trained indicates one bank as the failed bank, namely 
Bank Tabungan Pensiun Negara (BTPN) Syariah. It 
also has three ratios that must be considered more, 
such as ROA, NIM, and CAR. Meanwhile, there are 
three banks which must pay attention to their two 
financial ratios. The banks are Bank BCA Syariah and 
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Bank Syariah Bukopin should concern to ROA and 
CAR and Bank Maybank Syariah Indonesia should 
concern to Gross NPL and CAR. Then, there are three 
banks which each of them must improve the ROA 
ratio, namely Bank BRISyariah, Bank Panin Dubai 
Syariah, and Bank Jabar Banten Syariah. The five 
others, such as Bank Muamalat Indonesia, Bank 
Syariah Mandiri, Bank BNI Syariah, Bank Mega 
Syariah, and Bank Victoria Syariah, according to the 
prediction results, there is no ratio needs to worry 
about. The result of robustness test is the networks 
could predict the success bank group with 100% 
correctly prediction.                                         
 
For a next research, some things could be done to 
improving the further research. Firstly, the further 
research could increase the number of data of the ratio 
by analyzing the monthly data of the financial bank 
ratios with a longer time period to obtain more 
accuracy. Secondly, the next research only focuses on 
the conventional banking, increase the number of 
variables to cover the entire parameters of the bank 
soundness assessment in Indonesia. Thirdly, the 
prediction using ANN's network with historical 
financial ratios (data time-series) could be applied to 
predict the bankruptcy in other companies or 
industries in Indonesia. 
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